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What Is Epistemology?

“All men by nature desire to know.”

— Aristotle, Metaphysics I.1




“The first principle is that you must not fool yourself — and you are the easiest person to fool.”

— Richard Feynman, Caltech commencement address, 1974



Epistemology is the branch of philosophy that studies knowledge, belief, evidence, justification, and rationality. The word comes from the Greek epistēmē (knowledge, understanding) and logos (account, study). The Scottish philosopher James Frederick Ferrier coined the English term in his Institutes of Metaphysic (1854). German philosophers call the field Erkenntnistheorie, “theory of cognition.”

Most disciplines study some part of the world. Epistemology studies how we come to know anything about the world. For that reason it sits under every other field. Physicists, historians, judges, doctors, and journalists all make claims to know things, and each of them relies, usually without saying so, on assumptions about what counts as good evidence and when a belief is warranted. Epistemology makes those assumptions explicit and tests them.

This chapter gives you the basic vocabulary and the overall map. Every later chapter builds on it.

Why epistemology matters for critical thinking

Critical thinking is applied epistemology. When you ask “Is this true?”, “How do they know that?”, “Why should I trust this source?”, or “What would change my mind?”, you are asking epistemological questions. You are just asking them quickly and informally.

Take a disagreement that could happen at any dinner table:


A: “That new diet works. My cousin lost 10 kg in two months.”

B: “Anecdotes aren’t evidence.”

A: “So you think my cousin is lying?”

B: “No, but one case proves nothing.”

A: “Well, the scientists said eggs were bad and then said they were fine, so why trust them?”



This short exchange contains at least six epistemological problems:


	The status of testimony. A believes something because a cousin said it. When is testimony a good reason? See Testimony.

	Induction from a single case. Can one instance support a general claim? See Hume’s problem of induction and Hasty generalization.

	Causal inference. Even if the cousin lost weight, did the diet cause it? See Causation and causal inference.

	A misunderstanding of B’s claim. B said “one case proves nothing”; A heard “your cousin is lying.” That is a straw man, or at least a failure of the principle of charity.

	Trust in expertise. Does the fact that scientists revised a view mean they are unreliable, or is revision a sign that a self-correcting method is working? See Experts and novices and Fallibilism.

	Standards of evidence. “Anecdotes aren’t evidence” is itself too strong. Anecdotes are weak evidence, not zero evidence. See Bayes’ theorem.



Someone who has studied epistemology does not “win” such arguments by knowing clever terms. They can see the structure of the disagreement: what is being claimed, what would support it, where the parties actually differ, and what would settle the matter. That is the skill this guide is designed to build.

There are three further reasons to study the field.


	Self-defense. People who want your money, your vote, or your loyalty exploit predictable weaknesses in human reasoning. Knowing the weaknesses (Chapter 14) and the standard tricks (Chapter 15) is protective.

	Better collective decisions. Democracies, courts, scientific communities, and companies are systems for producing knowledge together. Understanding social epistemology shows why these systems work when they work and why they fail.

	Intellectual honesty. Epistemology teaches you to hold beliefs with the right degree of confidence, not more and not less. This is a moral achievement as well as an intellectual one (see Chapter 13).



The central questions

Epistemology is organized around a handful of big questions. Almost every topic in this guide is an attempt to answer one of them.




	Question
	Name of the problem
	Where to go





	What is knowledge? How does it differ from true belief, lucky guessing, or opinion?
	The analysis of knowledge
	Chapter 5



	What makes a belief justified or reasonable?
	The theory of justification
	Chapter 6



	Where does knowledge come from? Perception, memory, reason, testimony?
	The sources of knowledge
	Chapter 7



	Can we know anything at all? How far does our knowledge reach?
	The problem of skepticism
	Chapter 8



	How can past experience justify beliefs about the future?
	The problem of induction
	Chapter 9



	How should we reason under uncertainty?
	Probability and Bayesian epistemology
	Chapter 9



	What makes science a reliable way of knowing?
	Philosophy of science
	Chapter 10



	What is truth? Is it objective?
	Theories of truth; relativism
	Chapter 11



	When should we trust others? What should we do when experts or peers disagree?
	Social epistemology
	Chapter 12



	What intellectual character traits make a good thinker? Do we have duties about what to believe?
	Virtue epistemology; the ethics of belief
	Chapter 13



	How do real human minds reason, and how do they go wrong?
	Naturalized epistemology; the psychology of reasoning
	Chapter 14





Two questions come before all the others, and philosophers have argued about their order for 2,500 years:


	What do we know? (the extent of knowledge)

	How do we know? (the criteria of knowledge)



To say what we know, it seems we need a criterion for picking out knowledge. To test a criterion, it seems we need some clear cases of knowledge to check it against. This circle is called the problem of the criterion. It is a good first example of how epistemology works: a simple question leads quickly to a deep structural puzzle.

Three kinds of knowing

English uses the single word “know” for quite different things. Many other languages separate them: French has savoir and connaître, German wissen and kennen, Persian dānestan (دانستن) and shenākhtan (شناختن).

The concept itself seems to be universal. “Know” is among the ten most common verbs in English, and linguists working on the “Natural Semantic Metalanguage” project (Anna Wierzbicka, Cliff Goddard, and colleagues) list KNOW and THINK among a small set of meanings, fewer than a hundred, that appear to have an exact equivalent in every human language studied. Many words you might expect to be universal are not: some languages have no single verb for “go” or “eat.” Jennifer Nagel (Knowledge: A Very Short Introduction, 2014, ch. 1) takes this as a hint that the contrast between knowing and merely thinking is basic to human life, not a philosopher’s invention.

Knowledge is also different from facts. Nagel’s example: shake a sealed box containing a coin and put it down. The coin has landed heads or tails; that is a fact. But until someone looks, no one knows which. Writing “heads” on one slip of paper and “tails” on another puts the fact on paper without putting it into anyone’s knowledge. Knowledge always belongs to someone: a person, or a group whose members pool what they know (an orchestra knows how to play a symphony that no single player could).

Propositional knowledge

Propositional knowledge is knowing that something is the case.


	I know that Paris is the capital of France.

	She knows that the train leaves at 9:15.

	We know that smoking causes cancer.



What is known here is a proposition: something that can be true or false. Propositional knowledge is the main topic of traditional epistemology, and when this guide says “knowledge” without qualification, it means this kind. Chapter 5 asks what it consists in.

Knowledge-how

Knowledge-how (practical knowledge) is knowing how to do something.


	I know how to ride a bicycle.

	She knows how to comfort a crying child.

	A chess master knows how to exploit a weak pawn structure.



Gilbert Ryle, in “Knowing How and Knowing That” (1946) and The Concept of Mind (1949), argued that knowing how is a distinct kind of knowledge and cannot be reduced to knowing facts. His argument: if every intelligent action required first considering a proposition, then considering that proposition intelligently would require considering another proposition first, and so on forever. So some intelligence must be in the doing itself. This is anti-intellectualism.

Jason Stanley and Timothy Williamson (“Knowing How,” 2001) defended intellectualism: knowing how to ride a bicycle is knowing, of some way w, that w is a way for you to ride a bicycle, grasped under a “practical mode of presentation.” The debate continues. For critical thinkers, the practical upshot is clear enough: reasoning well is partly a skill. You can know all the rules of logic and still reason badly in a heated argument, just as you can know the physics of cycling and still fall off. Skills need practice. That is why this guide includes exercises. See also Knowledge-how revisited.

Knowledge by acquaintance

Knowledge by acquaintance is direct familiarity with a thing, person, place, or experience.


	I know Tehran (I have lived there).

	I know the taste of saffron.

	I know my sister.



Bertrand Russell distinguished “knowledge by acquaintance” from “knowledge by description” (“Knowledge by Acquaintance and Knowledge by Description,” 1910–11; The Problems of Philosophy, 1912, ch. 5). You might know a great many facts about Napoleon (knowledge by description) without ever having been acquainted with him.

A famous thought experiment presses on this distinction. Frank Jackson’s Mary’s room (“Epiphenomenal Qualia,” 1982): Mary is a brilliant scientist who knows every physical fact about color vision but has lived her whole life in a black-and-white room. When she steps outside and sees a red rose for the first time, does she learn something new? Many people say yes: she learns what it is like to see red. If so, there is knowledge that no amount of propositional description delivers. (Jackson used the case to argue against physicalism in philosophy of mind, and later changed his mind. The case is still a sharp illustration of acquaintance.)

The Islamic philosophical tradition makes a related distinction between knowledge by presence (ʿilm ḥuḍūrī) and acquired, representational knowledge (ʿilm ḥuṣūlī). It is discussed in Chapter 7.


Connection. Other forms: knowing who, knowing where, knowing whether, knowing why (“knowledge-wh”). Many philosophers analyze these as propositional: to know where the keys are is to know, of some place, that the keys are there. Knowing why is closely tied to understanding, which some argue is more valuable than knowledge.



Belief, credence, and acceptance

Knowledge involves belief (see The belief condition), so we need to be clear about what belief is.

Belief is the attitude of taking something to be true. If you believe that it is raining, you represent the world as including rain, you are disposed to say “It’s raining” if asked sincerely, to carry an umbrella if you care about staying dry, and to be surprised if you walk out and find the street dry. Beliefs are commonly understood as dispositional: you believe right now that 2 + 2 = 4 even though you were not thinking about it a moment ago.

Belief is an all-or-nothing notion in ordinary talk: you believe, disbelieve, or suspend judgment. There are three basic doxastic attitudes (from Greek doxa, opinion):


	Belief that p

	Disbelief that p (believing not-p)

	Suspension of judgment about p (neither)



But belief also comes in degrees. You are more confident that the sun will rise tomorrow than that your team will win on Saturday. A credence (or degree of belief, subjective probability) is a number between 0 and 1 representing how confident you are. Credence 1 is certainty that p, 0 is certainty that not-p, and 0.5 is maximal uncertainty between the two. Bayesian epistemology, covered in Chapter 9, is largely a theory of how credences should behave.

How full belief relates to credence is a live question. A natural answer, the Lockean thesis, says you believe p when your credence in p is above some threshold (say 0.95). It runs into the lottery paradox.

Acceptance is different from belief. To accept a proposition is to adopt it as a premise for reasoning and acting in some context, whether or not you believe it (L. Jonathan Cohen, An Essay on Belief and Acceptance, 1992; Michael Bratman, “Practical Reasoning and Acceptance in a Context,” 1992). Examples:


	A defense lawyer accepts that her client is innocent for the purpose of building the defense, whatever she privately believes.

	An engineer accepts that air resistance is negligible when doing a quick calculation.

	A negotiator accepts the other side’s figures “for the sake of argument.”



Distinguishing belief from acceptance clears up many confused discussions. “You’re assuming X!” is not a refutation when the other person has only accepted X for the sake of argument. Likewise, a scientific model is usually accepted, not believed. Everyone knows the ideal gas law is false in detail; it is accepted as a useful approximation.

Other attitudes that are not belief: supposition (“suppose the moon were made of cheese”), imagination, hope, assumption, faith (on some analyses), and conjecture. Keep them apart. Much bad reasoning slides from “it’s possible that…” (a supposition) to “it’s likely that…” (a credence) to “it’s the case that…” (a belief).

The basic vocabulary

These terms appear throughout the guide. Full definitions are in the Glossary.

Proposition. What a declarative sentence expresses; the kind of thing that can be true or false. “Snow is white” and “La neige est blanche” express the same proposition.

Truth. On the most common view, a proposition is true when things are as it says they are. Aristotle put it this way: “To say of what is that it is not, or of what is not that it is, is false, while to say of what is that it is, and of what is not that it is not, is true” (Metaphysics Γ 7, 1011b25). The theories are compared in Chapter 11.

Evidence. Whatever makes a proposition more or less likely to be true for you, or supports it. Philosophers disagree about what evidence is: experiences? mental states? known facts? (Timothy Williamson’s slogan is “E = K”: your evidence is your knowledge.) A useful working idea from probability: E is evidence for H when E is more probable if H is true than if H is false. See Evidence and confirmation.

Justification. The property a belief has when it is held for good reasons, or formed in the right way, so that holding it is epistemically appropriate. A justified belief can still be false: a detective can be justified in believing the butler did it and turn out to be wrong. See Chapter 6.

Rationality. Close to justification but broader. Epistemic rationality concerns believing in line with evidence; practical rationality concerns acting well given one’s goals and beliefs. Philosophers also distinguish rationality as internal coherence (not believing contradictions, updating on evidence) from reasonableness in a wider sense.

Warrant. Alvin Plantinga’s term for “whatever it is that turns true belief into knowledge” (Warrant: The Current Debate, 1993). It is a placeholder term: saying something has warrant does not yet say what warrant is.

Certainty. Two senses. Psychological certainty is a feeling of total confidence; people feel certain about many false things. Epistemic certainty is the highest possible degree of justification, where there is no possibility of error given your evidence. Few beliefs are epistemically certain.

Fallibilism. The view that we can know something even though our justification does not guarantee its truth. Nearly all contemporary epistemologists are fallibilists. See Fallibilism.

Defeater. A consideration that removes or weakens the justification for a belief. See Defeaters.

Reasons. Philosophers distinguish three senses:


	A normative reason counts in favor of believing or doing something. (“The dark clouds are a reason to believe it will rain.”)

	A motivating reason is the consideration in light of which someone actually believes or acts. (“She believed it would rain because she saw clouds.”)

	An explanatory reason explains why something happened, whether or not anyone was reasoning. (“The bridge collapsed because of metal fatigue.”)



A belief can have a good normative reason available and yet be held for a bad motivating reason. That difference underlies the distinction between propositional and doxastic justification.

Three great distinctions

Three distinctions divide up the kinds of truth and knowledge. They are easy to confuse, and some of the most important arguments in philosophy turn on keeping them apart.

A priori and a posteriori

This distinction is about how a proposition is known.


	A proposition is known a priori if it can be known independently of experience, other than the experience needed to acquire the concepts. Examples: “All bachelors are unmarried,” “7 + 5 = 12,” “If A is taller than B and B is taller than C, then A is taller than C.”

	A proposition is known a posteriori (empirically) if knowing it requires experience of the world. Examples: “Water boils at 100 °C at sea level,” “Canberra is the capital of Australia,” “There are more than a million species of insects.”



“Independent of experience” does not mean you could know it with no experience at all. You needed experience to learn what “bachelor” means. The point is that once you understand the proposition, no further observation is needed to know it is true.

Analytic and synthetic

This distinction is about what makes a proposition true, or in Kant’s formulation, about the relation between subject and predicate.


	A proposition is analytic if it is true in virtue of meaning alone, or (Kant) if the predicate is “contained in” the concept of the subject. “All bachelors are unmarried”: the concept bachelor already contains unmarried.

	A proposition is synthetic if its truth depends on how the world is, not just on meanings. “All bachelors are messy” (false, but synthetic) or “The cat is on the mat.”



Kant introduced the distinction in the Critique of Pure Reason (1781). W. V. O. Quine’s “Two Dogmas of Empiricism” (1951) famously attacked it, arguing that no one had given a non-circular account of “true in virtue of meaning.” See Quine and naturalized epistemology.

Necessary and contingent

This distinction is about the modal status of a proposition: whether it could have been otherwise.


	A necessary truth could not have been false: it is true in every possible world. “2 + 2 = 4,” “Nothing is red all over and green all over at the same time.”

	A contingent truth is true but could have been false. “Napoleon lost at Waterloo,” “There is a laptop on my desk.”



Putting the three distinctions together

For a long time philosophers assumed these three lined up neatly: a priori = analytic = necessary, and a posteriori = synthetic = contingent. Two philosophers showed that the alignment fails.

Kant argued there are synthetic a priori truths: propositions that tell us something substantive about the world yet can be known without experience. His examples were the truths of arithmetic and geometry (“7 + 5 = 12”; “the shortest distance between two points is a straight line”) and fundamental principles such as “every event has a cause.” Explaining how synthetic a priori knowledge is possible was the central project of the Critique of Pure Reason.

Saul Kripke, in Naming and Necessity (lectures 1970, book 1980), argued for:


	Necessary a posteriori truths. “Water is H₂O” and “Hesperus is Phosphorus” (the evening star is the morning star; both are Venus). If water is H₂O, it could not have been anything else, so the truth is necessary. But we discovered it by chemistry, not by reflection, so it is known a posteriori.

	Contingent a priori truths. If you fix the meaning of “one meter” as “the length of stick S at time t₀,” you know a priori that stick S is one meter long at t₀, yet it is contingent, since the stick could have been longer.






	
	A priori
	A posteriori





	Necessary
	“2 + 2 = 4”; “All bachelors are unmarried”
	“Water is H₂O” (Kripke)



	Contingent
	“Stick S is one meter long at t₀” (Kripke; controversial)
	“Paris is the capital of France”






Why this matters for critical thinking. Many arguments quietly depend on one of these distinctions. “You can’t prove that from the armchair!” asserts that a claim is a posteriori. “That’s true by definition!” asserts that it is analytic, and often hides a persuasive definition. “That’s just how things happen to be” asserts contingency. When you hear such a move, ask which distinction is in play and whether the classification is correct.



Epistemic reasons versus practical reasons

Suppose a billionaire offers you one million dollars to believe that the moon is made of cheese. You have an excellent practical reason to have the belief. But you have no epistemic reason to think it is true, and in fact you probably cannot believe it at will. (Try.)

This thought experiment illustrates a central idea:


	Epistemic reasons bear on whether a proposition is true: evidence, arguments, reliable testimony.

	Practical (or pragmatic) reasons bear on whether it would be good or useful to have a belief: comfort, reward, social belonging, motivation.



Philosophers have noticed that when we deliberate about whether to believe p, the question seems to collapse immediately into the question whether p is true. Nishi Shah called this the transparency of belief (“How Truth Governs Belief,” 2003). That feature suggests belief is constitutively aimed at truth in a way that desire and hope are not.

Practical reasons for belief still matter in debates:


	Pascal’s Wager (Blaise Pascal, Pensées, published 1670) is the most famous practical argument for belief: if God exists, belief brings infinite reward; if not, you lose little. So, Pascal argued, you should try to believe. See Faith, reason, and religious epistemology.

	William James’s “The Will to Believe” (1896) argued that when a choice is “live, forced, and momentous” and evidence cannot settle it, our “passional nature” may legitimately decide. See The ethics of belief.

	Motivated reasoning is the psychological phenomenon of practical reasons leaking into belief without our noticing. We believe what we want to be true, or what our group believes. See Motivated reasoning.




Practical tip. In a heated discussion, ask yourself: “Would I still believe this if it were inconvenient for me or my side?” If you would not, your belief may be resting on practical rather than epistemic reasons.



Epistemology is normative

Some fields are descriptive: they describe how things are. Psychology describes how people actually reason. Epistemology is largely normative: it concerns how people ought to reason, what they are entitled to believe, and what counts as good evidence.

Ethics asks “What should I do?” Epistemology asks “What should I believe?” Parallel concepts show up on both sides:




	Ethics
	Epistemology





	Right / wrong action
	Justified / unjustified belief



	Moral duty
	Epistemic duty (e.g., to consider evidence)



	Moral virtue (courage, honesty)
	Intellectual virtue (open-mindedness, intellectual honesty)



	Moral responsibility and blame
	Epistemic responsibility and blame



	Consequentialism: maximize good outcomes
	Veritism: maximize true beliefs, minimize false ones



	Deontology: follow duties
	Deontological justification: meet your epistemic obligations





The parallel is not perfect. We usually cannot choose our beliefs directly, which raises the problem of doxastic voluntarism. But it is illuminating. Chapter 13 develops it.

What is the goal of believing? The most popular answer is truth: we want to believe truths and avoid believing falsehoods. William James noticed that these are two separate commandments, “Believe truth!” and “Shun error!”, and that they pull in different directions. If you only cared about believing truths, you would believe everything. If you only cared about avoiding error, you would believe nothing. Every epistemic standard is a trade-off between the two. The same trade-off appears in statistics as the balance between false positives and false negatives, and in law as the standard of proof (“beyond reasonable doubt” favors avoiding false convictions over securing true ones).

Other candidate epistemic goals include knowledge, understanding, wisdom, and significant truth (not just any truth; knowing the number of grains of sand on a beach is not valuable). These are discussed in The value of knowledge.

The map of the field

Contemporary epistemology has many branches. They are best thought of as different angles on the same subject.

This diagram is in the web edition: What Is Epistemology?.


	Traditional (core) epistemology. The analysis of knowledge, justification, sources, skepticism. Chapters 5–8.

	Formal epistemology. Uses mathematics (probability theory, logic, decision theory) to model belief and reasoning. Chapter 9.

	Philosophy of science. How scientific knowledge is produced and justified. Chapter 10.

	Social epistemology. Knowledge as produced and shared by communities; testimony, expertise, disagreement, institutions. Chapter 12.

	Virtue epistemology. Focuses on the intellectual character of the knower. Chapter 13.

	Naturalized epistemology. Treats epistemology as continuous with empirical science, especially psychology. Chapter 14 and Quine.

	Feminist and standpoint epistemology. How social position affects knowledge. Standpoint and feminist epistemology.

	Moral, religious, and mathematical epistemology. How we can know moral truths, religious claims, and mathematical facts. Reason and the a priori, Faith, reason, and religious epistemology.

	Applied epistemology. Epistemology of law (standards of proof, eyewitness testimony), medicine (evidence-based medicine), journalism, education, and artificial intelligence.



How the pieces connect: one news story, twelve questions

To see how everything fits together, imagine reading this headline:


“New study: People who drink coffee live longer.”



A trained epistemic eye will ask:


	What exactly is claimed? “Live longer” than whom? By how much? Is the claim causal (“coffee makes you live longer”) or merely correlational (“coffee drinkers happen to live longer”)? → Chapter 4, Chapter 10

	Who is telling me? A journalist summarizing a press release summarizing a paper. Every link in the chain of testimony can distort.

	How was the study done? An observational study of 500,000 people or a randomized trial of 50? → Randomized controlled trials and the hierarchy of evidence

	Could something else explain the pattern? Perhaps healthier, wealthier people drink more coffee. → Confounding

	How big is the effect? A 1% reduction in relative risk is very different from a 50% reduction. → Statistics and significance

	Does this fit with other evidence? One study against a hundred contrary ones should move you little. → Bayes’ theorem

	What do experts say? → Experts and novices

	Has it been replicated? → The replication crisis

	Do I want it to be true? (I love coffee.) → Motivated reasoning

	Am I seeing only the results that get headlines? → Survivorship bias, publication bias

	How confident should I be, and what would change my mind? → Calibration

	Does it matter for what I do? High stakes may call for more evidence. → Pragmatic encroachment



A full worked analysis of this kind of headline is in Case study 3.

Check your understanding

1. Classify each as propositional knowledge, knowledge-how, or knowledge by acquaintance: (a) Ali knows the smell of rain on dry earth. (b) Ali knows that petrichor is caused partly by plant oils and geosmin. (c) Ali knows how to predict rain from the sky’s color.


Answer
(a) Acquaintance. (b) Propositional. (c) Knowledge-how. On the intellectualist view, (c) might reduce to propositional knowledge of a way of predicting rain, and one could argue that (a) involves propositional knowledge too. The categories are a starting point, not a final theory.


2. Classify “All vixens are female foxes” by the three distinctions.


Answer
A priori (knowable by understanding the words), analytic (true in virtue of meaning), necessary (could not be false). It is the standard case where all three line up.


3. Why is “Water is H₂O” philosophically interesting?


Answer
Kripke argued it is necessary (in every possible world, water is H₂O, since that is what water is) but known only a posteriori (through chemistry). That breaks the old assumption that all necessary truths are known a priori.


4. A friend says: “I believe in the lucky charm because it makes me calmer before exams.” What kind of reason is this, and what is the problem?


Answer
It is a practical reason: it concerns the benefits of having the belief, not evidence that the charm is lucky. The friend may be confusing “believing the charm works” with “carrying the charm is calming.” The calming effect could be real (the belief might function like a placebo) even if the charm has no causal power over exam outcomes. This is a good example of why the practical–epistemic distinction matters.


5. What is the difference between believing a proposition and accepting it? Give an example from science.


Answer
To believe p is to take p to be true. To accept p is to adopt it as a premise for reasoning or acting in some context, whether or not you believe it. A physicist accepts that a planet is a point mass when calculating its orbit, knowing that planets are not point masses.


6. Explain William James’s two commandments and why they conflict.


Answer
“Believe truth!” and “Shun error!” If you maximize the first, you should believe as much as possible to catch every truth, and you will also catch many falsehoods. If you maximize the second, you should believe nothing and so avoid all error, and you will also miss every truth. Rational belief requires balancing the two. The balance can reasonably shift with context, such as the cost of errors.


7. In the dinner-table dialogue at the start of this chapter, B says “Anecdotes aren’t evidence.” Is B right?


Answer
Not quite. An anecdote is evidence in the probabilistic sense, since a cousin’s weight loss is somewhat more likely if the diet works than if it doesn’t. But it is very weak evidence. It is one case, it has no control group, it may reflect selection (we hear about successes), and other causes may explain it. A better statement: “One anecdote is far too weak to establish that the diet works.”


Further reading

Accessible introductions


	Jennifer Nagel, Knowledge: A Very Short Introduction (Oxford University Press, 2014). Short and excellent; the best first book.

	Duncan Pritchard, What Is This Thing Called Knowledge? (Routledge, 4th ed. 2018). Clear chapter-by-chapter textbook.

	Bertrand Russell, The Problems of Philosophy (1912). A classic that is still one of the best introductions to the subject. Free online.



Textbooks


	Robert Audi, Epistemology: A Contemporary Introduction to the Theory of Knowledge (Routledge, 3rd ed. 2011).

	Richard Feldman, Epistemology (Prentice Hall, 2003).

	Matthias Steup and Ram Neta, “Epistemology,” Stanford Encyclopedia of Philosophy (online, regularly revised).



On the distinctions


	Immanuel Kant, Prolegomena to Any Future Metaphysics (1783), sections 1–5. Kant’s shorter, more readable introduction to the analytic/synthetic and a priori/a posteriori distinctions.

	Saul Kripke, Naming and Necessity (Harvard University Press, 1980), Lecture I.

	Gilbert Ryle, The Concept of Mind (1949), ch. 2, “Knowing How and Knowing That.”
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“The safest general characterization of the European philosophical tradition is that it consists of a series of footnotes to Plato.”

— Alfred North Whitehead, Process and Reality (1929)




“The duty of the man who investigates the writings of scientists, if learning the truth is his goal, is to make himself an enemy of all that he reads, and ... attack it from every side.”

— Ibn al-Haytham, Doubts Concerning Ptolemy (c. 1025)



Philosophy is a long conversation. Most of the concepts in this guide were invented to answer a specific problem raised by a specific person. Knowing the history helps you remember the ideas, because you remember why each was needed. It also protects you against a common mistake: taking a position that was refuted three hundred years ago as fresh and obvious.

This chapter is a guided tour. It is not complete (no history of 2,500 years of thought can be), but it covers the figures and turning points you will meet again and again, and points you to the chapters where their ideas are developed.

Ancient Greece

The Presocratics and the Sophists

The earliest Greek philosophers (6th–5th centuries BCE) were mostly concerned with the nature of the cosmos, but they already raised the question of how humans could know it.

Xenophanes of Colophon (c. 570–475 BCE) may be the first fallibilist in the Western record:


“No man knows, or ever will know, the clear truth about the gods and all the things I speak of. For even if he should happen to say what is completely true, he himself does not know it; but opinion is allotted to all.” (Fragment B34)



And, more hopefully: “The gods did not reveal all things to mortals from the beginning, but by seeking, in time, they discover better” (B18). Karl Popper admired these fragments as an early statement of the idea that knowledge grows by conjecture and correction. Xenophanes also noticed that people imagine gods in their own image: “Ethiopians say their gods are snub-nosed and black; Thracians that theirs have light blue eyes and red hair” (B16). This is an early observation of what we would now call a projection bias.

Heraclitus (c. 535–475 BCE) taught that everything is in flux, and warned that “eyes and ears are bad witnesses for people if they have barbarian souls” (B107): the senses deliver evidence only to a mind able to interpret it. Parmenides (early 5th century BCE) went further and argued that the senses deceive us entirely, since they show change and plurality, which reason proves impossible. He divided inquiry into the “Way of Truth” (reason) and the “Way of Opinion” (the senses). The tension between reason and the senses runs through the whole history of epistemology. It resurfaces as rationalism versus empiricism.

The Sophists were paid teachers of rhetoric in 5th-century Athens. Protagoras (c. 490–420 BCE) declared: “Man is the measure of all things: of the things that are, that they are, and of the things that are not, that they are not.” Plato interpreted this as relativism: whatever seems true to each person is true for that person. Gorgias (c. 483–375 BCE) wrote a provocative treatise On Not-Being arguing that nothing exists, that if anything existed it could not be known, and that if it could be known it could not be communicated. Whether he meant it seriously or as a rhetorical display is debated. The Sophists raised a question that is urgent today: what is the difference between persuading someone and showing them the truth? See Relativism.

Socrates

Socrates (469–399 BCE) wrote nothing. We know him mainly through the dialogues of his student Plato. His method, the elenchus (cross-examination), is still the model for critical questioning:


	Someone claims to know what a concept is (courage, piety, justice).

	Socrates asks for a definition.

	He draws out consequences of the definition that the person also accepts.

	He shows that these consequences contradict the definition, or each other.

	The person must revise the definition, and the process repeats. Often the dialogue ends in aporia: puzzlement, with no satisfactory definition found.



In the Euthyphro, for example, Euthyphro defines piety as “what the gods love.” Socrates asks the famous question: Is something pious because the gods love it, or do the gods love it because it is pious? Either answer creates problems for Euthyphro’s definition. This is the Euthyphro dilemma, still discussed in ethics.

When the Oracle at Delphi declared that no one was wiser than Socrates, he was puzzled, because he believed he knew nothing. After questioning politicians, poets, and craftsmen, he concluded that his wisdom consisted in this: “I do not think I know what I do not know” (Apology 21d). This Socratic ignorance is the starting point of intellectual humility. See Epistemic humility and confidence.

Socrates was tried and executed in 399 BCE for impiety and corrupting the young. At his trial, according to Plato, he said: “The unexamined life is not worth living for a human being” (Apology 38a).


Critical-thinking lesson. The elenchus is a method of testing definitions by counterexample. When someone says “X is Y,” look for a case that is X but not Y, or Y but not X. See Necessary and sufficient conditions and their limits.



Plato

Plato (c. 428–348 BCE) set the agenda for much of epistemology. Three dialogues matter most.

The Meno. Meno asks whether virtue can be taught, and the discussion raises Meno’s paradox (80d–e): How can you search for something you do not know? If you don’t know what it is, you won’t recognize it when you find it. If you do know what it is, you don’t need to search. Plato’s answer is the theory of recollection: the soul knew everything before birth, and learning is remembering. He illustrates it with a slave boy who, through questioning alone, works out how to double the area of a square. Few philosophers accept recollection today, but the paradox of inquiry remains a real puzzle about how discovery is possible.

The Meno also contains the first clear statement of the difference between knowledge and true belief (97a–98a). A person with a true opinion about the road to Larissa will guide you there just as well as someone who knows the road. So why is knowledge better? Socrates answers with an image: true opinions are like the statues of Daedalus, which were said to run away unless tied down. True opinions “are not worth much until one ties them down by working out the reason” (aitias logismos). Once tied down, they become knowledge and stay in place. This is the ancestor of the justified true belief analysis and of the value problem.

The Theaetetus. This is the first sustained work of epistemology in the West. Socrates and the young mathematician Theaetetus examine three definitions of knowledge:


	Knowledge is perception. Rejected. Among other problems, it collapses into Protagorean relativism, and we can know things (such as that two sounds are different) that no single sense perceives.

	Knowledge is true judgment. Rejected with the jury example (201a–c): a skilled lawyer can persuade a jury to a true verdict about a crime only an eyewitness could know. The jurors have true judgment but not knowledge.

	Knowledge is true judgment with an account (logos). Rejected after several interpretations of “account” fail. For example, if an account means stating the distinguishing mark of the thing, then the “true judgment” must already have included that mark, and the definition becomes circular.



The dialogue ends without an answer. Twenty-three centuries later, Edmund Gettier showed that the third definition, in its modern form, still fails. See The Gettier problem.

The Republic. In Books V–VII, Plato distinguishes knowledge (epistēmē), which is of the unchanging Forms (perfect, eternal ideas such as Justice itself or the Circle itself), from opinion (doxa), which is of the changing physical world. The Divided Line ranks cognitive states from imagining (images, shadows) through belief (physical things) to thought (mathematical objects) and understanding (the Forms). The Allegory of the Cave dramatizes the same idea: prisoners chained in a cave see only shadows on the wall and take them for reality. One prisoner is freed, climbs painfully into the sunlight, and eventually sees the sun itself. If he returns to tell the others, they will think him mad and may kill him.

The cave remains a powerful image for critical thinking: our ordinary picture of the world may be a set of shadows cast by forces we cannot see, and leaving the cave is uncomfortable. It also carries a warning that works in both directions. Every conspiracy theorist believes they are the freed prisoner.

Aristotle

Aristotle (384–322 BCE), Plato’s student, brought epistemology down to earth. Where Plato distrusted the senses, Aristotle held that knowledge begins with perception. From many perceptions comes memory, from many memories comes experience, and from experience we grasp universal principles (Posterior Analytics II.19).

Several of his contributions matter for this guide.


	Logic. Aristotle invented formal logic. The Prior Analytics develops the theory of the syllogism (“All humans are mortal; Socrates is a human; therefore Socrates is mortal”). It was the dominant logic in the West until the 19th century. See Categorical logic and syllogisms.

	Scientific knowledge and the regress. In the Posterior Analytics (I.3), Aristotle considers the argument that knowledge is impossible because every demonstration requires premises that must be demonstrated in turn, forever. His reply is the first version of foundationalism: not all knowledge is demonstrative. The first principles of a science are known directly, by intellectual insight (nous), not by further demonstration. See The regress problem.

	Fallacies. On Sophistical Refutations is the first catalogue of fallacies. Aristotle lists thirteen, six that depend on language (such as equivocation and amphiboly) and seven that do not (such as begging the question and false cause). Many of the names in Chapter 15 come from this list via the medieval Latin tradition.

	Intellectual virtues. In the Nicomachean Ethics (Book VI), Aristotle distinguishes scientific knowledge (epistēmē), craft (technē), practical wisdom (phronēsis), intuitive understanding (nous), and theoretical wisdom (sophia). This is a source for modern virtue epistemology.

	Appropriate precision. “It is the mark of an educated person to look for precision in each class of things just so far as the nature of the subject admits” (Nicomachean Ethics I.3, 1094b24). Ethics and politics cannot be as exact as mathematics. Demanding mathematical proof in every domain is a mistake, and so is accepting loose reasoning where precision is available.

	Rhetoric. Aristotle’s Rhetoric identifies three modes of persuasion: ethos (the character of the speaker), pathos (the emotions of the audience), and logos (the argument itself). Critical thinkers learn to separate the three. See The core loop.



The Hellenistic schools

After Aristotle, Greek philosophy divided into schools that argued intensely about whether knowledge is possible.

The Stoics (founded by Zeno of Citium, c. 300 BCE) held that some perceptions carry a mark of their own truth. They called these cognitive impressions (phantasia katalēptikē): impressions that come from what exists, match it exactly, and are of a kind that could not come from anything that did not exist. The wise person assents only to cognitive impressions and so never errs.

The Academic skeptics, who took over Plato’s Academy, attacked this idea. Arcesilaus (c. 316–241 BCE) and Carneades (214–129 BCE) argued that for any impression, however clear, there could be an indistinguishable false one: identical twins, two eggs, a dream. So no impression carries a guaranteed mark of truth, and the wise person should withhold assent. Carneades developed a doctrine of the persuasive or plausible impression (pithanon) as a guide to action. This is an early theory of acting on probabilities rather than certainties. On an embassy to Rome in 155 BCE, Carneades famously lectured in praise of justice one day and against it the next, to show that arguments could be built on either side.

Pyrrhonism, named after Pyrrho of Elis (c. 360–270 BCE), who traveled with Alexander the Great to India, is the most radical form of ancient skepticism. Its main surviving text is Sextus Empiricus’s Outlines of Pyrrhonism (c. 200 CE). Pyrrhonists aimed at suspension of judgment (epochē) on every question, which they claimed brings tranquillity (ataraxia). Their tools were the modes: standard patterns of argument for producing suspension. The Five Modes of Agrippa (disagreement, infinite regress, relativity, hypothesis, circularity) are the ancestor of the regress problem and still frame the debate about justification. See Agrippa’s trilemma and Pyrrhonian skepticism.

The Epicureans took the opposite line: all perceptions are true, and error comes only from the judgments we add to them.

Our knowledge of much of this debate comes from Cicero’s Academica (45 BCE). When Sextus Empiricus was translated into Latin and printed in the 1560s, it helped trigger the skeptical crisis that shaped modern philosophy.

Epistemology in India

Indian philosophy developed a highly sophisticated epistemology, organized around the concept of a pramāṇa (Sanskrit: “means of valid knowledge”). A pramāṇa is a reliable way of coming to know. The schools of classical Indian philosophy (the darśanas) disagreed about how many pramāṇas there are:




	School
	Accepted pramāṇas





	Cārvāka (materialists)
	Perception (pratyakṣa) only



	Buddhist epistemologists (Dignāga, c. 480–540 CE; Dharmakīrti, c. 7th century CE)
	Perception and inference (anumāna)



	Sāṃkhya
	Perception, inference, testimony (śabda)



	Nyāya
	Perception, inference, comparison or analogy (upamāna), testimony



	Mīmāṃsā (Bhāṭṭa) and Advaita Vedānta
	The above plus postulation (arthāpatti) and non-apprehension (anupalabdhi)





This is an early, explicit version of the question of the sources of knowledge. The Cārvāka argued that inference is unreliable because we can never survey all instances to confirm a universal rule (“wherever there is smoke there is fire”). That is a version of the problem of induction, stated well before Hume.

The Nyāya school, whose founding text, the Nyāya Sūtra, is attributed to Akṣapāda Gautama (c. 2nd century CE), developed a detailed theory of inference, including a five-step form of argument and a classification of fallacious reasons (hetvābhāsa, “pseudo-reasons”). The standard example is: “The hill has fire, because it has smoke; wherever there is smoke there is fire, as in a kitchen; the hill has smoke; therefore the hill has fire.” Gautama also held that testimony is a distinct means of knowledge, not a disguised inference: understanding what a knowledgeable, well-intentioned speaker tells you is enough to come to know it, whoever the speaker is. This is an early version of what is now called the direct or anti-reductionist view of testimony (see Anti-reductionism). The later Nyāya philosopher Gaṅgeśa (14th century), in his Tattvacintāmaṇi (Jewel of Reflection on Reality), developed a sophisticated theory of knowledge that included a causal account of how knowledge arises, centuries before the causal theory of knowing appeared in Western philosophy (see The causal theory).

Nāgārjuna (c. 150–250 CE), the great Madhyamaka Buddhist philosopher, challenged the whole enterprise in his Vigrahavyāvartanī (The Dispeller of Disputes): if the pramāṇas establish their objects, what establishes the pramāṇas? If another pramāṇa, we face a regress; if they establish themselves, why can’t objects establish themselves too? This anticipates the problem of the criterion.

Indian philosophers also discussed cases very like the modern Gettier cases. The Buddhist philosopher Dharmottara, writing around 770 CE, described a traveler who sees a mirage, believes there is water ahead, and by luck finds water hidden under a rock at that very spot. The belief is true and based on appearances, yet it does not seem to be knowledge. Such cases were debated by Indian and Tibetan epistemologists for centuries after him.

India also produced one of history’s most formidable skeptical dialecticians. Śrīharṣa (usually dated to the 12th century), in The Sweets of Refutation (Khaṇḍanakhaṇḍakhādya), offered techniques for refuting any positive theory whatever, many of them based on the difficulty of defining key terms, much as Socrates had pressed his interlocutors for definitions. Like Sextus Empiricus, he seems to have expected a kind of peace from giving up the attempt to establish positive doctrines. See Pyrrhonian skepticism.

The Jain tradition contributed the doctrine of anekāntavāda (“many-sidedness”): reality is complex, and any single claim captures only part of it from one standpoint. The Jains developed a sevenfold scheme of qualified assertion (syādvāda, the doctrine of “maybe” or “in some respect”). The famous parable of the blind men and the elephant, found in Jain, Buddhist, and Hindu sources, illustrates the idea: each man touches one part (trunk, leg, ear) and insists the elephant is like a snake, a pillar, or a fan. Each is partly right and wrong to deny the others. This is a useful image for perspectivism, with an important caveat: the parable only works because someone can see the whole elephant.

Epistemology in the Islamic world

Between the 9th and 13th centuries, philosophers writing in Arabic and Persian preserved, commented on, and extended Greek philosophy, and made original contributions that later reached Europe.

Ibn al-Haytham (Alhazen, c. 965–1040), working in Cairo, wrote the Book of Optics (Kitāb al-Manāẓir), which established that vision occurs when light enters the eye rather than when rays leave it. He insisted that claims be tested by controlled experiment (iʿtibār). His Doubts Concerning Ptolemy opens with the lines quoted at the top of this chapter: the seeker of truth should treat every text, including the greatest authorities, as something to attack from every side, and should also suspect himself. It is one of the finest early statements of critical method, including self-directed skepticism.

Ibn Sīnā (Avicenna, 980–1037), born near Bukhara and one of the most influential philosophers in history, proposed the “floating man” thought experiment in his Book of the Soul (part of al-Shifāʾ). Imagine a man created in an instant, fully mature, suspended in the air with his eyes covered and his limbs spread so that he touches nothing and perceives nothing. He would still be aware of his own existence, though not of his body. So self-awareness does not depend on sense perception. The argument anticipates Descartes’ cogito by six centuries.

Al-Ghazālī (1058–1111), from Tus in Khorasan, described a personal skeptical crisis in his autobiography Deliverance from Error (al-Munqidh min al-Ḍalāl). He tested his beliefs and found that the senses can be corrected by reason (the star looks small but is larger than the Earth), which raised the question of what could correct reason. Perhaps our waking life is to some higher state as dreams are to waking. He could not argue his way out of this doubt; it was lifted, he says, by “a light which God cast into my breast.” In The Incoherence of the Philosophers (Tahāfut al-Falāsifa), he argued that we never observe a necessary connection between cause and effect, only that one follows the other. When cotton touches fire we observe burning with the contact, not through it. This anticipates Hume’s analysis of causation by about 650 years, although al-Ghazālī’s motive was theological (to leave room for God’s direct action).

Ibn Rushd (Averroes, 1126–1198), in Córdoba, replied in The Incoherence of the Incoherence and argued in the Decisive Treatise that philosophy and revelation, properly understood, cannot conflict.

Shihāb al-Dīn Suhrawardī (1154–1191), founder of the Illuminationist (Ishrāqī) school, developed the theory of knowledge by presence (ʿilm ḥuḍūrī): the self knows itself not by forming a representation of itself but by being immediately present to itself. This contrasts with acquired or representational knowledge (ʿilm ḥuṣūlī), which works through concepts and images. The distinction was developed by Mullā Ṣadrā (c. 1571–1640) and remains central in Iranian philosophy. See Knowledge by presence.

Epistemology in China

Classical Chinese thought focused less on defining knowledge than on how to know how to act well, but it contains important epistemological ideas.

Confucius (551–479 BCE): “When you know something, to hold that you know it; when you do not know something, to allow that you do not know it: this is knowledge” (Analects 2.17). It is a close parallel to Socratic ignorance.

The Mohists (followers of Mozi, 5th–3rd centuries BCE) proposed three standards (sān biǎo) for evaluating claims: their basis (do they fit the deeds of the ancient sage-kings?), their source (do they fit what ordinary people have seen and heard?), and their application (do they benefit the people when put into practice?). The later Mohist Canons contain careful discussions of definitions, argument, and the kinds of knowledge (by hearsay, by explanation, by personal experience).

Zhuangzi (c. 369–286 BCE) wrote the famous butterfly dream: “Once Zhuang Zhou dreamed he was a butterfly... Suddenly he awoke, and there he was, unmistakably Zhuang Zhou. But he did not know whether he was Zhuang Zhou who had dreamed he was a butterfly, or a butterfly dreaming it was Zhuang Zhou.” In the “happy fish” debate, Zhuangzi remarks that the fish are happy; his friend Huizi objects, “You are not a fish; how do you know the fish are happy?” Zhuangzi replies, “You are not me; how do you know I don’t know?” These are early versions of dream skepticism and the problem of other minds.

Xunzi (c. 310–235 BCE) wrote a chapter titled Jiebi (usually translated “Dispelling Obsession” or “Undoing Fixation”) about how the mind becomes “blinded” by one-sided attachment: fixation on desire or aversion, on the near or the far, on the past or the present. A clear, calm mind, like still water, reflects things accurately. It is one of the earliest theories of cognitive bias.

Medieval and Renaissance Europe

Augustine of Hippo (354–430) wrote Against the Academics (386) to refute skepticism. In The City of God (XI.26) he argued: si fallor, sum, “if I am mistaken, I exist.” Even a deceived person must exist to be deceived. This is another anticipation of the cogito. Augustine also held that certain truths are known by divine illumination.

Thomas Aquinas (1225–1274) synthesized Aristotle with Christian theology. He adopted Aristotle’s empiricism: the scholastic slogan “nothing is in the intellect that was not first in the senses” (nihil est in intellectu quod non sit prius in sensu) appears in his Disputed Questions on Truth. He distinguished truths knowable by natural reason from truths known only by revelation.

William of Ockham (c. 1287–1347) gave his name to Ockham’s razor, the principle of not multiplying entities beyond necessity. The famous wording (“entities must not be multiplied beyond necessity”) comes from later writers, but Ockham used similar principles often. See Philosophical razors and heuristics. Nicholas of Autrecourt (c. 1300–1369) argued, like al-Ghazālī before and Hume after him, that we cannot infer the existence of one thing from the existence of another with certainty. His views were condemned by church authorities in the 1340s.

In the Renaissance, Michel de Montaigne (1533–1592) revived Pyrrhonism in his Essays (1580), especially the “Apology for Raymond Sebond.” His motto was Que sais-je?, “What do I know?”

Francis Bacon (1561–1626), in the Novum Organum (1620), argued for a new method of inquiry based on careful observation and experiment. He also identified four idols (false notions) that distort human understanding:


	Idols of the Tribe: errors common to human nature, such as seeing more order than exists and noticing confirming instances while ignoring others.

	Idols of the Cave: individual biases from temperament, education, and habit.

	Idols of the Marketplace: errors arising from language, from words that are vague or name non-existent things.

	Idols of the Theatre: errors from received philosophical systems and dogmas.



His description of the first is a precise account of confirmation bias, written about 340 years before psychologists named it:


“The human understanding when it has once adopted an opinion ... draws all things else to support and agree with it. And though there be a greater number and weight of instances to be found on the other side, yet these it either neglects and despises, or else by some distinction sets aside and rejects.” (Novum Organum I.46)



The early modern revolution

The 17th and 18th centuries are the classical period of epistemology. The new science of Galileo and Newton had overturned ancient authorities, the Reformation had split Europe over the question of religious authority, and Pyrrhonist texts were circulating again. Philosophers asked: what, if anything, can we know with certainty, and how?

It is easy to forget how different the older way of thinking was. Much Renaissance thought looked for knowledge in correspondences between humanity and the cosmos. When Galileo reported in 1610 that his telescope showed moons orbiting Jupiter, the scholar Francesco Sizzi replied that there could be only seven “planets” (moving heavenly bodies), because there are seven openings in the head (two eyes, two ears, two nostrils, a mouth), seven metals, and seven days of the week. Jennifer Nagel (Knowledge: A Very Short Introduction, ch. 3) uses the episode to show what the Modern revolution replaced: pattern-seeking analogy was replaced by systematic observation and mathematical modeling. The pull of meaningful-seeming patterns has not gone away (see Texas sharpshooter and False analogy).

Historians traditionally sort the figures of this period into rationalists (Descartes, Spinoza, Leibniz), who held that reason is the main source of knowledge and that some ideas are innate, and empiricists (Locke, Berkeley, Hume), who held that all knowledge comes from experience. The labels simplify a great deal (Locke valued reason; Descartes did experiments), but they mark a real disagreement. Kant tried to reconcile the two sides.

Descartes and the quest for certainty

René Descartes (1596–1650) is often called the father of modern philosophy. His Meditations on First Philosophy (1641) is the single most influential work in the history of epistemology.

Descartes wanted to rebuild knowledge on a foundation that could not be doubted. His method of doubt was to reject any belief open to the slightest doubt, not because such beliefs are false but in order to find out what, if anything, survives. In the First Meditation he escalates the doubt in three stages:


	The senses sometimes deceive (a tower looks round from afar but is square up close). But it would be foolish to doubt, on this basis, that I am sitting by the fire in my dressing gown.

	The dream argument. “There are never any sure signs by means of which being awake can be distinguished from being asleep.” So I cannot be sure I am sitting by the fire. But even in dreams, simple truths like 2 + 3 = 5 seem to hold.

	The evil demon (genius malignus). Suppose “some malicious demon of the utmost power and cunning has employed all his energies in order to deceive me.” Then even my arithmetic could be wrong.



In the Second Meditation, Descartes finds one thing the demon cannot touch. If I am being deceived, I must exist to be deceived: “I am, I exist, is necessarily true whenever it is put forward by me or conceived in my mind.” The famous formula cogito, ergo sum (“I think, therefore I am”) appears in the Principles of Philosophy (1644), and the French je pense, donc je suis in the Discourse on Method (1637).

From the cogito, Descartes extracts a rule: whatever I perceive clearly and distinctly is true. But to guarantee that rule against the demon, he argues that a perfect, non-deceiving God exists. Antoine Arnauld objected that Descartes relies on clear and distinct perception to prove God exists, and relies on God to guarantee clear and distinct perception. This is the Cartesian circle. Other critics pressed different points: Princess Elisabeth of Bohemia, in a searching correspondence beginning in 1643, asked how an immaterial mind could possibly move a material body, and Thomas Hobbes asked what “innate ideas” could actually be.

Descartes also explained where error comes from. Clear and distinct ideas (of numbers, shapes, and God) cannot mislead us; sensations of color, heat, and taste are “obscure and confused” and were given to us to protect the body, not to reveal the nature of things. Error arises when our free will leaps ahead of our understanding and assents to what is not clear and distinct. His illustration of the difference between intellect and imagination is memorable: you can think of a chiliagon, a figure with exactly a thousand sides, with perfect precision, but you cannot picture one that looks any different from a figure with 999 sides.

Descartes’ legacy includes:


	Foundationalism: knowledge as a building on indubitable foundations. See Classical foundationalism.

	Internalism: justification must be accessible from the first-person point of view. See Internalism and externalism.

	The external-world problem: how can I get from my own mind to knowledge of anything outside it? See Cartesian skepticism.



Spinoza and Leibniz

Baruch Spinoza (1632–1677), in the Ethics (published 1677), distinguished three kinds of knowledge: imagination or opinion (from the senses and hearsay, liable to error), reason (from adequate general ideas), and intuitive knowledge (the highest, which grasps things directly in their relation to God or Nature). He held that “truth is the standard both of itself and of the false”: a true idea carries its own certainty.

Gottfried Wilhelm Leibniz (1646–1716) distinguished truths of reason (necessary, whose opposite is impossible, like mathematics) from truths of fact (contingent, whose opposite is possible). He relied on the principle of sufficient reason: nothing is so without a reason why it is so and not otherwise. Against Locke’s blank slate, Leibniz argued in the New Essays on Human Understanding (written 1704, published 1765) that the mind is more like a block of marble with veins that dispose it to take certain shapes. Innate ideas are present as dispositions.

Locke

John Locke (1632–1704) set out, in An Essay Concerning Human Understanding (1689), to “search out the bounds between opinion and knowledge” by a “historical, plain method”: studying how human minds actually acquire their ideas. Part of his motive was political. If we knew where knowledge ends and mere opinion begins, we would see that on many disputed matters, especially in religion, no one is entitled to certainty, and so no one is entitled to persecute others for disagreeing. His Letter Concerning Toleration appeared the same year.

Locke opened the Essay with an attack on innate ideas. If any principle were innate, all people would assent to it, and children and “idiots” do not assent even to “whatever is, is.” A child knows that a stranger is not its mother long before it could grasp the abstract principle that nothing can both be and not be. Instead, the mind at birth is like “white paper, void of all characters.” All ideas come from experience, either sensation (of external things) or reflection (on the mind’s own operations).

Jennifer Nagel (Knowledge, ch. 3) suggests a useful way of seeing the contrast between Descartes and Locke. Descartes works from the first-person point of view, asking “What can I know for certain?”, and from that angle the clearest knowledge is purely rational and independent of the outer world. Locke often adopts a third-person point of view, asking “What do human beings know, and how do they come to know it?”, and from that angle, perception, understood as a relation between a person and their environment, looks like the natural foundation. The same contrast reappears in contemporary epistemology as the debate between internalism and externalism.

Locke distinguished primary qualities (solidity, extension, shape, motion, number), which exist in objects as we perceive them, from secondary qualities (colors, sounds, tastes, smells), which are powers in objects to produce sensations in us but do not resemble those sensations. Grass is not green in the way it looks green. See Primary and secondary qualities.

Locke defined knowledge as “the perception of the connexion and agreement, or disagreement and repugnancy, of any of our ideas” (Essay IV.i.2). He recognized three degrees: intuitive (immediate), demonstrative (by a chain of intuitions), and sensitive (of particular external things, less certain). Beyond knowledge lies probability, and Locke gave an early theory of how to proportion assent to evidence, including the evidence of testimony, which he thought could deliver only probable “judgment,” never knowledge (see Locke: testimony gives only probability). His “love of truth” passage is an early statement of the ethics of belief: the mark of a lover of truth is “not entertaining any proposition with greater assurance than the proofs it is built upon will warrant” (IV.xix.1).

Locke’s friend William Molyneux posed a famous question, included in the second edition of the Essay (1694): if a man born blind, who had learned to tell a cube from a sphere by touch, were suddenly given sight, could he tell them apart by sight alone? Locke and Molyneux said no. (Molyneux’s problem has since been studied empirically. A 2011 study of patients who gained sight after surgery found they could not immediately match objects across sight and touch, but learned quickly.)

Berkeley

George Berkeley (1685–1753), an Irish bishop, pushed empiricism to a startling conclusion in A Treatise Concerning the Principles of Human Knowledge (1710) and Three Dialogues between Hylas and Philonous (1713). He argued that Locke’s primary qualities are no different from secondary ones: shape and size also vary with the perceiver. And we can never compare an idea with something that is not an idea. So there is no reason to believe in material substance existing outside minds. To be is to be perceived: esse est percipi. Objects continue to exist when no human perceives them because God always perceives them. The view is called immaterialism or subjective idealism.

When James Boswell remarked that Berkeley’s theory was impossible to refute, Samuel Johnson kicked a large stone and said, “I refute it thus.” Berkeley, of course, did not deny that stones feel hard; he denied only that the hardness exists outside of perception. Johnson’s kick is a classic example of missing the point of an argument. It is also, in its way, a precursor of Moore’s appeal to common sense.

Hume

David Hume (1711–1776) is probably the most important philosopher for anyone who wants to think critically. His A Treatise of Human Nature (1739–40) “fell dead-born from the press,” as he put it, so he rewrote the epistemology as An Enquiry Concerning Human Understanding (1748).

Hume divided mental contents into impressions (vivid perceptions and feelings) and ideas (fainter copies of impressions). According to his copy principle, every simple idea derives from a prior impression. To test whether a word has meaning, ask: from what impression is this idea derived?

Hume’s fork divides all objects of inquiry into two kinds:


	Relations of ideas: mathematics and logic, knowable by thought alone, certain, and denying them implies a contradiction.

	Matters of fact: everything else, knowable only by experience, never certain, and their denial is always conceivable.



Hume’s most famous arguments follow from these tools.


	Causation. When we see one billiard ball strike another, we observe the first ball move, the contact, and the second ball move. We never observe a necessary connection or power. Our idea of necessary connection comes from a feeling of expectation produced by custom or habit after we have seen the constant conjunction of two kinds of events. See Hume and the regularity view.

	The problem of induction. All reasoning about matters of fact beyond present experience relies on the assumption that the future will resemble the past. But that assumption is not a relation of ideas (its denial is conceivable) and cannot be proven by experience without circularity. So inductive inference has no rational foundation. We do it from custom. This is the single most famous problem in the philosophy of science. See Hume’s problem of induction.

	Miracles. In Section X of the Enquiry, Hume argues that “a wise man proportions his belief to the evidence.” Since the laws of nature are supported by uniform experience, “no testimony is sufficient to establish a miracle, unless the testimony be of such a kind, that its falsehood would be more miraculous, than the fact, which it endeavours to establish.” This is the forerunner of the modern maxim “extraordinary claims require extraordinary evidence.” See Philosophical razors and heuristics.

	Is and ought. In the Treatise (3.1.1), Hume observed that moral writers move from statements about what is to statements about what ought to be without explaining how. This is–ought gap is essential for analyzing policy debates. See Facts, values, and the is-ought gap.

	Reason and passion. “Reason is, and ought only to be the slave of the passions” (Treatise 2.3.3). Reason can tell us how to get what we want, but it cannot by itself tell us what to want.



Hume’s skepticism was mitigated. He thought nature is “too strong for principle”: we cannot help believing in the external world and in induction, whatever philosophy says. “Be a philosopher; but, amidst all your philosophy, be still a man.” He ends the Enquiry with a famous test for any book: “Does it contain any abstract reasoning concerning quantity or number? No. Does it contain any experimental reasoning concerning matter of fact and existence? No. Commit it then to the flames: for it can contain nothing but sophistry and illusion.”

Reid and common sense

Thomas Reid (1710–1796), Hume’s Scottish contemporary, argued that the whole modern tradition had gone wrong with the “way of ideas”: the assumption that we perceive only our own ideas and must infer the external world from them. Once you accept that, skepticism follows. Reid instead defended direct realism about perception and a set of first principles of common sense that we are entitled to trust without proof: that our faculties are reliable, that other people have minds, that the future will resemble the past, and so on.

Reid’s parity argument is a sharp reply to the skeptic:


“Reason, says the skeptic, is the only judge of truth, and you ought to throw off every opinion and every belief that is not grounded on reason. Why, sir, should I believe the faculty of reason more than that of perception? They came both out of the same shop, and were made by the same artist; and if he puts one piece of false ware into my hands, what should hinder him from putting another?” (An Inquiry into the Human Mind, 1764, VI.20)



Reid also proposed that we trust testimony by a natural principle of credulity, matched by a principle of veracity (a natural tendency to tell the truth). He is the ancestor of anti-reductionism about testimony, of Mooreanism, and of modern reliabilism. His reputation declined in the 19th century and has risen steeply since the 1980s.

Kant

Immanuel Kant (1724–1804) said that reading Hume “interrupted my dogmatic slumber.” In the Critique of Pure Reason (1781; 2nd ed. 1787), he set out to show how synthetic a priori knowledge is possible, answering Hume without returning to the old rationalism. See Three great distinctions.

His solution was a “Copernican revolution” in philosophy. Instead of assuming that our knowledge must conform to objects, suppose that objects, as we experience them, must conform to the structure of our minds. The mind contributes:


	Forms of intuition, space and time, which structure all sensory experience.

	Categories of the understanding, such as substance, causality, and unity, which structure all thought about objects.



Because every possible experience must conform to these structures, we can know a priori that every event we experience has a cause and occurs in space and time. The price is transcendental idealism: we know things only as they appear to us (phenomena), never as they are in themselves (noumena).

“Thoughts without content are empty, intuitions without concepts are blind” (A51/B75). Knowledge requires both the senses (which give content) and the understanding (which gives form). Kant thereby tried to reconcile empiricism and rationalism.

Kant’s short essay “An Answer to the Question: What Is Enlightenment?” (1784) contains the motto of critical thinking: Sapere aude! “Dare to know! Have courage to use your own understanding!” Enlightenment, he wrote, is humanity’s emergence from self-incurred immaturity, “the inability to use one’s own understanding without the guidance of another.”

The nineteenth century

Hegel, Mill, and Whewell

G. W. F. Hegel (1770–1831), in the Phenomenology of Spirit (1807), treated knowledge as developing historically through a series of forms of consciousness, each of which breaks down under its own internal tensions and gives way to a more adequate one. He mocked the idea of examining our faculty of knowledge before using it: that is like wanting to learn to swim before going into the water.

John Stuart Mill (1806–1873) was a radical empiricist. In A System of Logic (1843) he argued that even mathematics is ultimately based on induction from experience. He systematized Mill’s methods for discovering causes (agreement, difference, joint method, residues, concomitant variation), still taught today. See Mill’s methods. In On Liberty (1859), chapter 2, Mill gave the classic epistemic argument for freedom of speech:


“He who knows only his own side of the case, knows little of that. His reasons may be good, and no one may have been able to refute them. But if he is equally unable to refute the reasons on the opposite side; if he does not so much as know what they are, he has no ground for preferring either opinion.”



Mill argued that silencing an opinion is wrong even if the opinion is false, because (1) it might be true, (2) it might contain part of the truth, (3) even a true belief, unchallenged, becomes a “dead dogma” held as prejudice, and (4) its meaning is lost when its reasons are forgotten. This is one of the strongest arguments for steelmanning.

William Whewell (1794–1866), who coined the word “scientist,” argued that scientific discovery involves the creative colligation of facts under a new idea, and that the strongest evidence for a theory is the consilience of inductions: when a theory built to explain one class of facts unexpectedly explains a different class too.

Peirce, James, and Dewey: pragmatism

Charles Sanders Peirce (1839–1914), an American logician and scientist, founded pragmatism. In “The Fixation of Belief” (1877) he argued that doubt is an uneasy state we struggle to escape, and that belief is a habit of action. He compared four methods of settling belief:


	Tenacity: clinging to what you already believe and avoiding contrary evidence.

	Authority: letting an institution dictate belief.

	The a priori method: believing what is “agreeable to reason” or congenial.

	The method of science: letting belief be determined by something external to us, “by some external permanency—by something upon which our thinking has no effect.”



Only the fourth, Peirce argued, is self-correcting. It is the only method under which you can be wrong in a way that you can discover.

In “How to Make Our Ideas Clear” (1878), Peirce proposed the pragmatic maxim: our conception of an object is our conception of its practical effects. If two theories make no difference to any possible experience, they do not really differ. Peirce named abduction, inference to an explanatory hypothesis, as a third form of reasoning alongside deduction and induction (see Deduction, induction, and abduction). He was a thorough fallibilist and inscribed a rule “on every wall of the city of philosophy”: Do not block the way of inquiry.

William James (1842–1910) popularized pragmatism, sometimes in ways Peirce disliked. In Pragmatism (1907) he described truth in terms of what “works,” a formulation that invited misunderstanding. His essay “The Will to Believe” (1896) replied to W. K. Clifford’s “The Ethics of Belief” (1877). This debate is examined in Chapter 13.

John Dewey (1859–1952) treated knowledge as the outcome of inquiry, a process that starts from a problematic situation and ends when the situation is resolved (Logic: The Theory of Inquiry, 1938). His book How We Think (1910) defined reflective thinking as “active, persistent, and careful consideration of any belief or supposed form of knowledge in the light of the grounds that support it and the further conclusions to which it tends.” This definition is often cited as the start of the modern critical-thinking movement in education.

Nietzsche

Friedrich Nietzsche (1844–1900) developed perspectivism: “There is only a perspective seeing, only a perspective ‘knowing’; and the more affects we allow to speak about one thing, the more eyes, different eyes, we can use to observe one thing, the more complete will our ‘concept’ of this thing, our ‘objectivity,’ be” (On the Genealogy of Morals, 1887, III.12). Note that this is not simple relativism. Nietzsche suggests that objectivity is achieved by combining perspectives, which is close to what modern social epistemology says about diversity in inquiry. He also practiced a style of genealogical critique: asking what psychological and social needs a belief serves. This is powerful and dangerous, since it easily becomes the genetic fallacy.

The twentieth century

Frege, Russell, and the new logic

Gottlob Frege (1848–1925) invented modern logic in his Begriffsschrift (1879), with quantifiers and variables, the logic taught in Chapter 3. He tried to derive arithmetic from logic (logicism) and distinguished the sense and reference of expressions (“On Sense and Reference,” 1892). See Sense and reference.

Bertrand Russell (1872–1970) discovered the paradox that wrecked Frege’s system (the set of all sets that are not members of themselves). With Alfred North Whitehead he wrote Principia Mathematica (1910–13). His theory of definite descriptions (“On Denoting,” 1905) became a model of philosophical analysis. In epistemology he distinguished knowledge by acquaintance and by description and wrote The Problems of Philosophy (1912), which is still one of the best introductions to the subject. His chicken is a memorable image of the problem of induction: “The man who has fed the chicken every day throughout its life at last wrings its neck instead, showing that more refined views as to the uniformity of nature would have been useful to the chicken” (ch. 6). In Human Knowledge: Its Scope and Limits (1948) he described a man who looks at a stopped clock that happens to show the right time, which is now read as an early Gettier case.

Logical positivism

The Vienna Circle (Moritz Schlick, Rudolf Carnap, Otto Neurath, and others, 1920s–30s) and A. J. Ayer’s Language, Truth and Logic (1936) defended logical positivism. Its central doctrine was the verification principle: a statement is meaningful only if it is either analytic (true by definition) or empirically verifiable. Metaphysics, theology, and ethics, which fit neither category, were declared literally meaningless.

The movement collapsed for several reasons. The most famous is self-refutation: the verification principle itself is neither analytic nor empirically verifiable, so by its own standard it is meaningless. Formulating the principle precisely also proved impossible; every version either excluded parts of science or let in metaphysics. Still, the positivists’ demand, “What observation would count for or against this?”, remains a useful critical question, and it led directly to Popper’s falsifiability criterion.

Otto Neurath contributed an image that became central to later epistemology: “We are like sailors who have to rebuild their ship on the open sea, without ever being able to dismantle it in dry-dock and reconstruct it from the best materials” (“Protocol Sentences,” 1932). There is no place outside our web of beliefs from which to rebuild it; we must repair it plank by plank while it floats. Neurath’s boat is the emblem of coherentism and of Quine’s naturalism.

Popper

Karl Popper (1902–1994) rejected the positivists’ criterion of meaning but offered a criterion of science: falsifiability. A theory is scientific if it forbids some possible observations. Einstein’s theory of general relativity made a risky prediction (starlight bends near the sun by a specific amount), which was tested by Eddington’s eclipse expedition in 1919. By contrast, Popper argued, Freudian psychoanalysis and Adlerian psychology could explain any possible behavior, which he saw as a weakness, not a strength. Popper also denied that science uses induction at all: it proceeds by conjectures and refutations. His general philosophy, critical rationalism, holds that no belief can be justified, but all can be criticized, and rationality consists in exposing our beliefs to criticism. His works include The Logic of Scientific Discovery (1934; English 1959), The Open Society and Its Enemies (1945), and Conjectures and Refutations (1963). See Popper and falsificationism and Critical rationalism.

Wittgenstein and Moore

G. E. Moore (1873–1958) defended common sense against skepticism and idealism. In “A Defence of Common Sense” (1925) he listed truisms he knew with certainty: that he has a body, that it has existed for some time, that there are other people. In “Proof of an External World” (1939) he held up his hands and said, “Here is one hand, and here is another,” concluding that external things exist. Many found this question-begging. Moore’s point was that he was more certain of his hands than of any premise in a skeptical argument. See Mooreanism.

Ludwig Wittgenstein (1889–1951) produced two very different philosophies. The Tractatus Logico-Philosophicus (1921) offered a picture theory of meaning and ended: “Whereof one cannot speak, thereof one must be silent.” The Philosophical Investigations (published 1953) rejected much of this in favor of the view that meaning is use within language games embedded in forms of life, and introduced the idea of family resemblance concepts (see Family resemblance and prototypes).

In his last notes, published as On Certainty (1969), Wittgenstein responded to Moore. He argued that propositions like “Here is a hand” or “The Earth has existed for many years” are not things we know in the ordinary sense, because they are not the result of inquiry and could not be supported by anything more certain. They are hinges: “the questions that we raise and our doubts depend on the fact that some propositions are exempt from doubt, are as it were like hinges on which those turn” (§341). Doubt itself requires a framework of things not doubted. This is the source of hinge epistemology.

J. L. Austin (1911–1960) examined ordinary uses of “know,” noting that saying “I know” is like giving a promise: it gives others my word (“Other Minds,” 1946). Sense and Sensibilia (1962) attacked the argument from illusion.

Quine and naturalized epistemology

W. V. O. Quine (1908–2000) was the most influential American philosopher of the mid-20th century. In “Two Dogmas of Empiricism” (1951) he attacked:


	The analytic–synthetic distinction. Every attempt to define “analytic” (true by meaning, true by synonymy, true by definition) relies on other notions in the same circle.

	Reductionism: the idea that each meaningful statement can be tested individually against experience.



In place of these, Quine proposed a holistic picture: “our statements about the external world face the tribunal of sense experience not individually but only as a corporate body.” Our beliefs form a web that touches experience only at its edges. When experience conflicts with the web, we have choices about which beliefs to revise. We prefer to change beliefs near the edge and protect central ones like logic and mathematics, but “no statement is immune to revision.” This is the Duhem–Quine thesis. See The Duhem-Quine problem.

In “Epistemology Naturalized” (1969), Quine argued that the Cartesian project of justifying science from an indubitable foundation had failed and should be abandoned. Epistemology should become “a chapter of psychology”: the empirical study of how humans get from sensory input (“meager input”) to scientific theory (“torrential output”). The debate over how much normativity survives this naturalization continues. See Chapter 14.

Sellars and the myth of the given

Wilfrid Sellars (1912–1989), in “Empiricism and the Philosophy of Mind” (1956), attacked the Myth of the Given: the idea that experience provides foundations for knowledge that are both non-conceptual (not already beliefs, so not needing justification) and able to justify beliefs. Sellars posed a dilemma. If sensory experience is non-conceptual, it cannot stand in logical relations to beliefs and cannot justify them. If it is conceptual, it is itself something that could be mistaken and would need justification. Either way, it cannot be a foundation. Knowledge belongs to “the logical space of reasons, of justifying and being able to justify what one says.” See Objections to foundationalism.

Gettier and the analytic boom

In 1963 Edmund Gettier published a three-page paper, “Is Justified True Belief Knowledge?” in Analysis. It presented two counterexamples to the analysis of knowledge as justified true belief, and it launched an industry. For the next three decades, epistemologists searched for a “fourth condition” that would make the analysis Gettier-proof, which led to the causal theory, defeasibility theories, reliabilism, tracking theories, and more. See Chapter 5.

From this period also come externalism (Alvin Goldman, Fred Dretske, Robert Nozick), coherentism (Laurence BonJour, Keith Lehrer), contextualism (Stewart Cohen, Keith DeRose, David Lewis), and Roderick Chisholm’s careful internalist foundationalism.

Kuhn and the historical turn

Thomas Kuhn’s The Structure of Scientific Revolutions (1962) argued that science does not grow by steady accumulation. Periods of normal science within a shared paradigm are interrupted by revolutions in which the paradigm itself is replaced (Ptolemy to Copernicus, Newton to Einstein). Competing paradigms may be partly incommensurable. Kuhn’s work, along with that of Imre Lakatos and Paul Feyerabend, turned the philosophy of science toward history and sociology and raised hard questions about the rationality of science. See Kuhn and paradigms.

Around the same time, Richard Rorty (Philosophy and the Mirror of Nature, 1979) attacked the idea that epistemology could provide foundations for all culture, and Michel Foucault examined how regimes of “power/knowledge” shape what counts as true in institutions like medicine and prisons.

Contemporary directions

Since about 1990, epistemology has grown in several new directions:


	Virtue epistemology (Ernest Sosa, Linda Zagzebski, John Greco, Jason Baehr) focuses on the intellectual abilities and character of knowers. See Chapter 13.

	Knowledge-first epistemology (Timothy Williamson, Knowledge and Its Limits, 2000) treats knowledge as basic and uses it to explain belief, evidence, and justification. See Knowledge first.

	Social epistemology (Alvin Goldman, Knowledge in a Social World, 1999; Miranda Fricker, Epistemic Injustice, 2007) studies testimony, expertise, disagreement, and institutions. See Chapter 12.

	Formal epistemology uses probability theory, decision theory, and logic. Richard Jeffrey, Bas van Fraassen, and James Joyce developed Bayesian theories of belief and “accuracy-first” arguments. See Chapter 9.

	Feminist and standpoint epistemology (Sandra Harding, Donna Haraway, Helen Longino, Patricia Hill Collins). See Standpoint and feminist epistemology.

	Experimental philosophy tests intuitions empirically. An early study (Weinberg, Nichols, and Stich, “Normativity and Epistemic Intuitions,” 2001) reported cultural differences in Gettier intuitions, but a large later study across many countries (Machery et al., “Gettier Across Cultures,” 2017) found Gettier intuitions to be broadly shared. This is a good example of science correcting an exciting early finding. See Thought experiments and intuitions.

	Pragmatic encroachment asks whether practical stakes affect knowledge. See Pragmatic encroachment.

	Applied epistemology covers misinformation, echo chambers, conspiracy theories, polarization, and the epistemology of artificial intelligence, such as deepfakes, recommender algorithms, and large language models as sources of testimony. See Epistemic autonomy and artificial intelligence.



Timeline




	Date
	Thinker
	Key work or idea





	c. 500 BCE
	Xenophanes, Heraclitus, Parmenides
	Fallibilism; reason versus the senses



	c. 500 BCE
	Confucius
	“To know what you know and know what you don’t know”



	5th c. BCE
	Protagoras
	“Man is the measure of all things”



	399 BCE
	Socrates (executed)
	Elenchus; Socratic ignorance



	c. 380–360 BCE
	Plato
	Meno, Republic, Theaetetus



	c. 350 BCE
	Aristotle
	Syllogistic logic; Posterior Analytics; fallacies



	c. 300 BCE
	Zhuangzi; Mohists
	Butterfly dream; three standards



	3rd–2nd c. BCE
	Arcesilaus, Carneades
	Academic skepticism



	c. 2nd c. CE
	Akṣapāda Gautama
	Nyāya Sūtra: the pramāṇas; testimony as a distinct source



	c. 150–250 CE
	Nāgārjuna
	Critique of the means of knowledge



	c. 200 CE
	Sextus Empiricus
	Outlines of Pyrrhonism



	386–426
	Augustine
	Against the Academics; si fallor, sum



	6th–7th c.
	Dignāga, Dharmakīrti
	Buddhist logic and epistemology



	c. 770
	Dharmottara
	Mirage and smoke cases (proto-Gettier)



	c. 1025
	Ibn al-Haytham
	Experimental method; Doubts Concerning Ptolemy



	c. 1020s
	Ibn Sīnā
	Floating man



	c. 1100
	al-Ghazālī
	Deliverance from Error; critique of causal necessity



	12th c.
	Suhrawardī
	Knowledge by presence



	12th c.
	Śrīharṣa
	The Sweets of Refutation: skeptical dialectic



	14th c.
	Gaṅgeśa
	Tattvacintāmaṇi: Navya-Nyāya theory of knowledge



	13th c.
	Aquinas
	Aristotelian empiricism and theology



	14th c.
	Ockham
	Ockham’s razor



	1580
	Montaigne
	Essays: “What do I know?”



	1620
	Bacon
	Novum Organum: the idols



	1641
	Descartes
	Meditations: method of doubt, cogito



	1689
	Locke
	Essay Concerning Human Understanding



	1710
	Berkeley
	Principles of Human Knowledge



	1739–48
	Hume
	Treatise; Enquiry: induction, causation



	1764
	Reid
	Inquiry: common sense



	1781
	Kant
	Critique of Pure Reason



	1843 / 1859
	Mill
	A System of Logic; On Liberty



	1877
	Peirce; Clifford
	“The Fixation of Belief”; “The Ethics of Belief”



	1896
	James
	“The Will to Believe”



	1912
	Russell
	The Problems of Philosophy



	1934
	Popper
	Logik der Forschung: falsifiability



	1936
	Ayer
	Language, Truth and Logic



	1939
	Moore
	“Proof of an External World”



	1951
	Quine
	“Two Dogmas of Empiricism”



	1953 / 1969
	Wittgenstein
	Philosophical Investigations; On Certainty



	1956
	Sellars
	“Empiricism and the Philosophy of Mind”



	1962
	Kuhn
	The Structure of Scientific Revolutions



	1963
	Gettier
	“Is Justified True Belief Knowledge?”



	1974
	Tversky and Kahneman
	“Judgment under Uncertainty: Heuristics and Biases”



	1979
	Goldman
	“What Is Justified Belief?” (reliabilism)



	1981
	Nozick; Putnam
	Tracking theory; brains in a vat



	1985
	BonJour
	The Structure of Empirical Knowledge



	1996
	Zagzebski
	Virtues of the Mind



	2000
	Williamson
	Knowledge and Its Limits



	2007
	Fricker
	Epistemic Injustice





Recurring patterns in the history

Reading the history as a whole, you can see several arguments that return again and again in new forms. Recognizing them is a large part of philosophical literacy.


	Reason versus experience. Parmenides versus the physicists, Plato versus Aristotle, rationalists versus empiricists, Kant’s synthesis, Quine’s attack on the a priori. See Reason and the a priori.

	The regress of justification. Aristotle, Agrippa, Nāgārjuna, Descartes, Sellars, and modern foundationalists, coherentists, and infinitists. See Chapter 6.

	The skeptical challenge. Pyrrho, Zhuangzi, al-Ghazālī, Descartes, Hume, and brains in vats. See Chapter 8.

	Knowledge versus lucky true belief. Plato’s Meno and Theaetetus, Dharmottara, Russell’s clock, Gettier. See Chapter 5.

	Relativism versus objectivity. Protagoras, the Jain many-sidedness doctrine, Nietzsche, Kuhn, social constructionism. See Chapter 11.

	The individual versus the community. Descartes’ lone thinker versus Reid’s trust in testimony, Mill’s marketplace of ideas, Peirce’s community of inquirers, modern social epistemology. See Chapter 12.

	The causal link we never see. al-Ghazālī, Nicholas of Autrecourt, Hume, and modern theories of causal inference. See Causation and causal inference.

	The mind’s own distortions. Xenophanes’ gods, Xunzi’s fixations, Bacon’s idols, Kahneman’s heuristics. See Chapter 14.



Check your understanding

1. What is Meno’s paradox, and why is it still a real puzzle?


Answer
If you don’t know what you are looking for, you won’t recognize it when you find it; if you do know, you don’t need to look. So inquiry seems impossible. It remains a puzzle because real inquiry works with partial knowledge: we know enough to formulate a question and recognize a good answer without already knowing the answer. Explaining how that partial knowledge guides discovery is a real problem in epistemology and in the philosophy of science.


2. State the jury example from the Theaetetus. What does it show?


Answer
A skilled speaker persuades a jury of a true verdict about events only an eyewitness could know. The jurors end up with a true belief but not knowledge, because their belief is based on persuasion rather than on good grounds. It shows that true belief is not sufficient for knowledge.


3. Explain Hume’s fork and use it to reconstruct his problem of induction.


Answer
Hume’s fork: all reasoning concerns either relations of ideas (a priori, certain, denial is contradictory) or matters of fact (known by experience, denial conceivable). Induction assumes the future will resemble the past (the uniformity principle). This principle is not a relation of ideas, since its denial is conceivable. It is not established by experience either, since any argument from experience would already assume it (circularity). So it has no rational support, and neither does induction.


4. What is Reid’s parity argument against the skeptic?


Answer
The skeptic trusts reason but distrusts perception. Reid points out that both faculties have the same origin (“came out of the same shop”). If we have no independent guarantee for perception, we have none for reason either. So the skeptic’s selective trust is arbitrary. Either trust both, as Reid recommends, or distrust both, in which case the skeptic’s own arguments, which use reason, undermine themselves.


5. Why did logical positivism’s verification principle fail?


Answer
The main reason is self-refutation: the principle is neither analytic nor empirically verifiable, so by its own criterion it is meaningless. There were also technical difficulties: every precise version either excluded genuine scientific statements (universal laws cannot be conclusively verified) or admitted metaphysical ones.


6. What is Neurath’s boat an image of?


Answer
The idea that we cannot step outside our whole system of beliefs and rebuild it from indubitable foundations, as Descartes hoped. We must repair beliefs piecemeal while relying on the rest. It is associated with coherentism and Quine’s naturalism.


7. Name three thinkers who anticipated Descartes’ cogito and three who anticipated Hume on causation or induction.


Answer
Cogito: Augustine (si fallor, sum), Ibn Sīnā (floating man), and in a sense Suhrawardī (knowledge by presence of the self). Causation and induction: the Cārvāka (critique of inference), al-Ghazālī (no observed necessary connection), and Nicholas of Autrecourt.


8. Compare Bacon’s “Idols of the Tribe” with modern confirmation bias.


Answer
Bacon described the mind’s tendency, once it has adopted an opinion, to recruit supporting instances and neglect or explain away contrary ones. Modern psychology calls the same phenomenon confirmation bias (or myside bias), and has documented it experimentally since the 1960s (for example, in Wason’s work).


Further reading

General histories


	Anthony Kenny, A New History of Western Philosophy (Oxford University Press, 2010). Readable and reliable, in four parts.

	Bertrand Russell, A History of Western Philosophy (1945). Opinionated and entertaining; do not treat it as neutral.

	Richard Popkin, The History of Scepticism: From Savonarola to Bayle (Oxford University Press, rev. ed. 2003). The standard account of the early modern skeptical crisis.

	Peter Adamson, A History of Philosophy Without Any Gaps (book series and podcast, Oxford University Press, 2014–). Covers Greek, Islamic, Indian, and African philosophy in detail.



Primary texts to start with


	Plato, Meno and Theaetetus (Hackett editions, translated by G. M. A. Grube and M. J. Levett).

	Descartes, Meditations on First Philosophy, translated by John Cottingham (Cambridge University Press).

	Hume, An Enquiry Concerning Human Understanding, sections II–VII and X, XII.

	Peirce, “The Fixation of Belief” (1877). Short and still fresh.

	Russell, The Problems of Philosophy (1912).



Non-Western traditions


	Jonardon Ganeri, Philosophy in Classical India (Routledge, 2001).

	Stephen Phillips, “Epistemology in Classical Indian Philosophy,” Stanford Encyclopedia of Philosophy.

	Mehdi Ha’iri Yazdi, The Principles of Epistemology in Islamic Philosophy: Knowledge by Presence (SUNY Press, 1992).

	Al-Ghazālī, Deliverance from Error, translated by R. J. McCarthy.

	Bryan Van Norden, Introduction to Classical Chinese Philosophy (Hackett, 2011).
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Logic and the Anatomy of Arguments

“Contrariwise, if it was so, it might be; and if it were so, it would be; but as it isn’t, it ain’t. That’s logic.”

— Tweedledee, in Lewis Carroll, Through the Looking-Glass (1871)




“One person’s modus ponens is another person’s modus tollens.”

— A saying among philosophers



Epistemology asks when beliefs are justified. Very often, a belief is justified because it is supported by other beliefs through reasoning. Logic is the study of which patterns of reasoning are good, that is, which patterns transmit support from premises to conclusions. This chapter teaches you to identify arguments, put them in standard form, test them for validity and strength, find hidden premises, and map complex reasoning. These are the core technical skills of critical thinking. You will use them in every later chapter.

What an argument is and is not

In logic, an argument is not a quarrel. It is a set of statements in which some (the premises) are offered as reasons for another (the conclusion).


Premise: All mammals breathe air.

Premise: Whales are mammals.

Conclusion: Therefore, whales breathe air.



Many things that look like arguments are not:


	Assertions. “Taxes are too high.” A claim with no reasons given.

	Explanations. “The glass broke because it fell on the tiles.” This does not try to prove that the glass broke (we already know it did). It tells us why. The difference matters: in an argument, the premises are supposed to be better known than the conclusion; in an explanation, the thing explained (the explanandum) is usually already accepted. The same “because” sentence can be either, depending on context.

	Illustrations. “Many birds cannot fly, for example, penguins and ostriches.” The example illustrates rather than proves.

	Conditionals. “If it rains, the match will be cancelled.” This does not assert that it will rain or that the match is cancelled. It asserts a relation. A conditional can be a premise in an argument but is not itself an argument.

	Reports of belief. “I think the economy will recover.” A statement about someone’s mental state.

	Rhetoric. “Any decent person knows this policy is a disaster!” Emotional pressure, not reasons.



Indicator words help you find the parts of an argument.




	Conclusion indicators
	Premise indicators





	therefore, so, thus, hence, consequently, it follows that, which shows that, we can conclude that, accordingly
	because, since, for, given that, as shown by, the reason is that, in view of, seeing that, assuming that





Indicators are useful but unreliable. “Since” can mean “from the time that,” and many arguments use no indicator words at all. The real test is to ask: what is this person trying to get me to believe, and what are they offering in support of it?

Standard form

To evaluate an argument, first put it in standard form: number the premises, put the conclusion last, and draw a line between them.


A newspaper editorial says: “We should not build the new motorway. It will destroy ancient woodland, and the traffic studies show it will only relieve congestion for about five years before new traffic fills it up. Besides, the money would do more good in public transport.”



In standard form:


	The new motorway would destroy ancient woodland.

	The motorway would relieve congestion for only about five years (because of induced demand).

	The same money would produce more benefit if spent on public transport.

	(Unstated) We should not undertake a project whose harms and opportunity costs outweigh its benefits.

	(Unstated) The harms and opportunity costs of the motorway outweigh its benefits.





C. We should not build the new motorway.

Notice that the reconstruction had to add premises 4 and 5, which the editorial assumed but did not state. Supplying these missing premises fairly is one of the most important skills in critical thinking. See Supplying missing premises.

Standard form also exposes the argument’s structure. Premises 1–3 are not independent reasons that each alone would justify the conclusion. They jointly support premise 5, which with premise 4 yields the conclusion. That structure tells you where to aim criticism: someone who wants to build the motorway must dispute 1, 2, or 3, or argue that the benefits are larger than the editorial suggests, which would undermine premise 5.

Deduction, induction, and abduction

Arguments are traditionally divided by the kind of support the premises are meant to give the conclusion.

Deductive arguments aim to show that the conclusion must be true if the premises are. The link is necessary.


All metals conduct electricity. Copper is a metal. So copper conducts electricity.



Inductive arguments aim to show that the conclusion is probably true given the premises. The link is one of probability. Typical forms:


	Enumerative induction (generalization from a sample): “Every emerald examined so far has been green, so all emeralds are green.”

	Statistical syllogism (from a general rate to a case): “90% of patients with these symptoms have flu; this patient has these symptoms; so this patient probably has flu.”

	Argument from analogy: “Rats and humans share relevant physiology; this drug damages rat livers; so it will probably damage human livers.”

	Prediction: “The sun has risen every day in recorded history, so it will rise tomorrow.”



Abductive arguments, a term from Charles Sanders Peirce, often called inference to the best explanation (IBE, a term from Gilbert Harman, 1965), conclude that a hypothesis is true because it would best explain the evidence.


The kitchen window is broken, there is mud on the floor, and the jewelry box is empty. The best explanation is a burglary. So there was probably a burglary.



Sherlock Holmes calls his method “deduction,” but it is almost always abduction. When he tells Watson “You have been in Afghanistan, I perceive,” he is inferring the best explanation of Watson’s tan, bearing, and injured arm.




	
	Deduction
	Induction
	Abduction





	Direction
	From general to particular, or rule to case (typically)
	From observed cases to general or future claims
	From evidence to its best explanation



	Support
	Necessary (if valid)
	Probabilistic
	Probabilistic, explanatory



	Can the premises be true and the conclusion false?
	Not if valid
	Yes
	Yes



	Adding premises
	Cannot make a valid argument invalid (monotonic)
	Can strengthen or weaken the inference (non-monotonic)
	Can overturn the best explanation (non-monotonic)



	Extends knowledge?
	Makes explicit what is implicit in the premises
	Goes beyond the premises
	Goes beyond the premises and introduces new hypotheses



	Key figure
	Aristotle, Frege
	Hume, Mill
	Peirce, Harman, Lipton





The “general to particular” slogan for deduction is only a rough guide. “Socrates is a man and Socrates is mortal, so something is both a man and mortal” is deductive and goes from particular to general.

The row about monotonicity is worth remembering. Deduction is monotonic: if premises P deductively entail C, then P plus any further premises still entail C. Non-deductive reasoning is non-monotonic: “Tweety is a bird, so Tweety flies” is a good inference, but add “Tweety is a penguin” and it fails. Most real-world reasoning is non-monotonic, which is why defeaters matter so much in epistemology.


Connection. Induction raises one of philosophy’s most famous problems: how can it be rational to go beyond our evidence? See Hume’s problem of induction. Abduction is central to science and detective work; see Inference to the best explanation.



Validity and soundness

A deductive argument is valid if and only if it is impossible for all its premises to be true and its conclusion false. Validity is about form, not content. It concerns the connection between premises and conclusion, not whether the premises are actually true.

A valid argument with false premises:


All fish can fly. All dogs are fish. So all dogs can fly.



This is valid: if the premises were true, the conclusion would have to be. It is just not a good argument, because its premises are false.

An invalid argument with true premises and a true conclusion:


All dogs are mammals. Some mammals are pets. So some dogs are pets.



Every statement is true, but the argument is invalid. The premises do not guarantee the conclusion. Compare a parallel argument with the same form: “All dogs are mammals. Some mammals are whales. So some dogs are whales.” True premises, false conclusion. Since the form can lead from truth to falsehood, it is invalid.

An argument is sound if it is valid and all its premises are true. A sound argument’s conclusion must be true.




	
	Premises all true
	At least one premise false





	Valid
	Sound: conclusion guaranteed true
	Unsound: conclusion may be true or false



	Invalid
	Unsound: conclusion may be true or false
	Unsound: conclusion may be true or false





Four facts about validity that people often get wrong:


	A valid argument can have a false conclusion (if a premise is false).

	An invalid argument can have a true conclusion. Invalidity does not show the conclusion is false; it shows the argument fails to establish it. Concluding that a claim is false because an argument for it is bad is the fallacy fallacy.

	If an argument is valid and its conclusion is false, at least one premise is false. This is the engine of refutation.

	Validity is not the same as persuasiveness. A valid argument can be useless if its premises are more doubtful than its conclusion.



The method of counterexample

To show an argument form is invalid, find a counterexample: an argument with the same form, obviously true premises, and an obviously false conclusion. This is sometimes called refutation by logical analogy or parity of reasoning.


“Successful people wake up early. I wake up early. So I will be successful.”

Same form: “Cats have four legs. My table has four legs. So my table is a cat.”



The second argument has the same form and clearly fails, so the form is invalid. This technique is powerful in real discussions because it requires no technical vocabulary. You simply say: “By that reasoning, we could also conclude...”

Strength and cogency

Inductive and abductive arguments are not valid or invalid. They are strong or weak. An argument is strong if, assuming the premises are true, the conclusion is probably true. It is cogent if it is strong and its premises are true (or acceptable). Cogency plays the role for induction that soundness plays for deduction.

Strength comes in degrees. Compare:


(a) I surveyed 5 people at a gym; 4 exercise daily. So about 80% of the population exercises daily.

(b) A randomized national survey of 10,000 adults found 23% exercise daily (±1%). So about 23% of adults exercise daily.



(a) is very weak (tiny, biased sample). (b) is strong.

The strength of an inductive generalization depends on:


	Sample size. Larger samples reduce random error.

	Representativeness. Is the sample free of selection bias? A sample of gym-goers is not representative of the population on exercise habits.

	Variety. Were instances observed under many different conditions?

	The strength of the claim. “Most emeralds are green” is easier to support than “All emeralds are green.”

	Background knowledge. Do we know of a mechanism? Do we know that this kind of property tends to be uniform across a kind? Copper’s conductivity is uniform; people’s political opinions are not.



The strength of an argument from analogy depends on the number and relevance of the similarities, the number and relevance of the differences, and the diversity of the cases compared. Rats and humans share liver enzymes relevant to drug metabolism; they differ in many other ways, some of which may matter.

The strength of an abductive argument depends on whether the hypothesis is the best of the available explanations, which requires comparing it against rivals. An explanation can look good until someone thinks of a better alternative. That is the most common failure mode of abductive reasoning. See Inference to the best explanation.

Propositional logic

Propositional logic (also called sentential logic) studies how the truth of compound statements depends on the truth of their parts. It is the simplest modern logic, and it is enough to analyze a great many everyday arguments.

Connectives and truth tables

Let P and Q stand for any propositions. The main connectives are:




	Connective
	Symbol
	English
	True when





	Negation
	¬P
	not P
	P is false



	Conjunction
	P ∧ Q
	P and Q
	both are true



	Disjunction
	P ∨ Q
	P or Q (inclusive)
	at least one is true



	Conditional
	P → Q
	if P then Q
	not (P true and Q false)



	Biconditional
	P ↔ Q
	P if and only if Q
	P and Q have the same truth value





The full truth table:




	P
	Q
	¬P
	P ∧ Q
	P ∨ Q
	P → Q
	P ↔ Q





	T
	T
	F
	T
	T
	T
	T



	T
	F
	F
	F
	T
	F
	F



	F
	T
	T
	F
	T
	T
	F



	F
	F
	T
	F
	F
	T
	T





Note that logical “or” is inclusive: “P or Q” is true when both are true. Ordinary English sometimes uses an exclusive “or” (“soup or salad” usually means not both). When analyzing an argument, check which is meant. An argument that depends on exclusive “or” when only inclusive “or” is justified commits the fallacy of affirming a disjunct.

Two useful equivalences, De Morgan’s laws:


	¬(P ∧ Q) ≡ ¬P ∨ ¬Q: “It’s not true that both P and Q” means “Either not P or not Q.”

	¬(P ∨ Q) ≡ ¬P ∧ ¬Q: “Neither P nor Q” means “Not P and not Q.”



Everyday mistakes with negation are common. “It’s not true that all politicians are corrupt” does not mean “No politicians are corrupt.” It means “Some politicians are not corrupt.”

The conditional

The conditional “if P then Q” is the most important and most misunderstood connective. P is the antecedent; Q is the consequent.

The truth table says that P → Q is false only when P is true and Q is false. This material conditional gives some odd results: “If the moon is made of cheese, then 2 + 2 = 5” comes out true, because the antecedent is false. These are the paradoxes of material implication. Ordinary English conditionals are more complicated, and logicians have developed alternative theories (strict conditionals, counterfactual conditionals, probabilistic accounts). For evaluating arguments, the key facts hold on all theories:


	If P → Q is true and P is true, then Q is true.

	If P → Q is true and Q is false, then P is false.

	P → Q does not imply Q → P (its converse).

	P → Q does not imply ¬P → ¬Q (its inverse).

	P → Q is equivalent to ¬Q → ¬P (its contrapositive).






	Statement
	Form
	Equivalent to the original?





	If it’s a dog, it’s a mammal.
	P → Q
	(original)



	If it’s a mammal, it’s a dog.
	Q → P (converse)
	No



	If it’s not a dog, it’s not a mammal.
	¬P → ¬Q (inverse)
	No



	If it’s not a mammal, it’s not a dog.
	¬Q → ¬P (contrapositive)
	Yes





Many English expressions are conditionals in disguise:


	“Q if P” = P → Q

	“P only if Q” = P → Q (note: not Q → P)

	“P unless Q” = ¬Q → P (equivalently, P ∨ Q)

	“No P without Q” = P → Q

	“All P are Q” = for any x, if x is P then x is Q



“Only if” trips up almost everyone. “You can vote only if you are registered” means: if you vote, then you are registered. It does not mean that being registered guarantees you can vote (you might also need to be of age).

Necessary and sufficient conditions

Conditionals express necessary and sufficient conditions, the most useful concepts for analyzing definitions and claims.


	P is sufficient for Q if P’s being true guarantees Q’s being true: P → Q.

	Q is necessary for P if P cannot be true without Q: P → Q.



The same conditional expresses both. In “If it is a square, it is a rectangle”: being a square is sufficient for being a rectangle; being a rectangle is necessary for being a square.




	Example
	Necessary?
	Sufficient?





	Oxygen, for fire
	Yes
	No (also need fuel, heat)



	Being a square, for being a rectangle
	No
	Yes



	Having three sides, for being a triangle (closed plane figure with straight sides)
	Yes
	Yes



	Buying a lottery ticket, for winning the lottery
	Yes
	No



	Decapitation, for death
	No
	Yes





Confusing necessary and sufficient conditions produces many bad arguments:


	“Hard work is necessary for success, so if I work hard I’ll succeed.” (Treating necessary as sufficient.)

	“Smoking is sufficient to raise cancer risk, so if I don’t smoke, my risk won’t rise.” (Treating sufficient as necessary.)

	“Money doesn’t guarantee happiness, so it doesn’t matter for happiness.” (Denying sufficiency, then wrongly concluding it is not a contributing factor.)



Many real causes are neither necessary nor sufficient but are INUS conditions (J. L. Mackie, 1965): an Insufficient but Non-redundant part of a condition that is itself Unnecessary but Sufficient. A short circuit is an INUS condition of a house fire: it is not sufficient alone (you need flammable material and oxygen), not necessary (fires have other causes), but it is a non-redundant part of one sufficient set of conditions. See Causation and causal inference.

Valid argument forms

These patterns are valid. Learn to recognize them in ordinary language.

Modus ponens (affirming the antecedent)


If P then Q. P. Therefore Q.

If it’s raining, the ground is wet. It’s raining. So the ground is wet.



Modus tollens (denying the consequent)


If P then Q. Not Q. Therefore not P.

If the patient had measles, she would have a rash. She has no rash. So she doesn’t have measles.



Modus tollens is the logical form of falsification in science: if the theory is true, we will observe O; we don’t observe O; so the theory is false. See Popper and falsificationism.

Hypothetical syllogism (chain argument)


If P then Q. If Q then R. Therefore if P then R.



Disjunctive syllogism


P or Q. Not P. Therefore Q.

The keys are in my coat or on the table. They’re not in my coat. So they’re on the table.



Constructive dilemma


If P then R. If Q then S. P or Q. Therefore R or S.



Reductio ad absurdum (reduction to absurdity; indirect proof)


Assume P. Derive a contradiction (or something clearly false) from P. Therefore not P.



The classic example is the proof that √2 is irrational: assume √2 = a/b in lowest terms; then a² = 2b², so a is even, so a = 2k, so 4k² = 2b², so b² = 2k², so b is even; but then a/b was not in lowest terms, a contradiction. So √2 is not a ratio of whole numbers.

Reductio is also the most powerful informal move in philosophical argument. You accept your opponent’s claim for the sake of argument, then show that it leads to a conclusion they would reject. Socrates’ elenchus is a series of reductios.

Conjunction, simplification, addition (trivial but useful)


P. Q. So P and Q. / P and Q. So P. / P. So P or Q.




“One person’s modus ponens is another person’s modus tollens.” If you have a valid argument “If P then Q; P; so Q,” and someone finds Q unbelievable, they may run the argument in reverse: “If P then Q; not Q; so not P.” Logic tells you that P and Q stand or fall together. It does not tell you which way to go. That depends on whether you are more confident of P or of not-Q. G. E. Moore used exactly this structure against skepticism: the skeptic argues “If I can’t rule out dreaming, I don’t know I have hands; I can’t rule it out; so I don’t know I have hands.” Moore replied: “I do know I have hands; so either I can rule out dreaming or the first premise is false.” See Mooreanism.



Formal fallacies

A formal fallacy is an argument whose form is invalid. These are the most common. Each has a valid twin that it resembles.

Affirming the consequent


If P then Q. Q. Therefore P.

If he’s a spy, he’d be nervous. He’s nervous. So he’s a spy.



Invalid: he could be nervous for other reasons. This fallacy is extremely common in reasoning about evidence: “If my hypothesis is true, we’d see this result; we see the result; so my hypothesis is true.” The result confirms the hypothesis only to the extent that it is more likely under the hypothesis than under the alternatives. See Evidence and confirmation.

Denying the antecedent


If P then Q. Not P. Therefore not Q.

If you smoke, you’ll damage your lungs. You don’t smoke. So you won’t damage your lungs.



Invalid: air pollution, asbestos, and other causes exist.

Affirming a disjunct


P or Q. P. Therefore not Q.

Either she’s smart or she works hard. She’s smart. So she doesn’t work hard.



Invalid for inclusive “or.”

Undistributed middle


All A are B. All C are B. Therefore all A are C.

All communists support public healthcare. My senator supports public healthcare. So my senator is a communist.



This is the structure of guilt by association.

Illicit conversion


All A are B. Therefore all B are A.

All terrorists are extremists, so all extremists are terrorists.



Quantifier shift


Everyone has a mother. Therefore there is someone who is everyone’s mother.

∀x ∃y (y is x’s mother) ⊢ ∃y ∀x (y is x’s mother). Invalid.



A famous version appears in arguments like: “Every event has a cause, so there is something that is the cause of every event.” The premise, even if true, does not yield the conclusion. See Predicate logic and quantifiers.

The modal fallacy


Necessarily, if I know P then P is true. I know P. Therefore, P is necessarily true.



Invalid: from □(K → P) and K, only P follows, not □P. The fallacy confuses the necessity of the consequence with the necessity of the consequent. It turns up in arguments about fate and foreknowledge (“If God knows I will do X, then necessarily I will do X”). See Modal logic basics.

Categorical logic and syllogisms

Aristotle’s logic deals with four kinds of categorical propositions:




	Type
	Form
	Example





	A (universal affirmative)
	All S are P
	All humans are mortal.



	E (universal negative)
	No S are P
	No reptiles are mammals.



	I (particular affirmative)
	Some S are P
	Some birds are flightless.



	O (particular negative)
	Some S are not P
	Some politicians are not honest.





The square of opposition shows their relations. A and O are contradictories (exactly one is true), as are E and I. So to refute “All swans are white” (A), you need only one black swan (O). To refute “No vaccines cause side effects” (E), you need just one that does (I). This simple point is often missed in debates: a universal claim is refuted by a single counterexample, but it takes much more than one example to establish a universal claim.

A categorical syllogism has two premises and a conclusion, each a categorical proposition, with three terms. The most famous valid form is called Barbara (the vowels encode AAA):


All M are P. All S are M. Therefore all S are P.

All mammals are warm-blooded. All whales are mammals. So all whales are warm-blooded.



You can test syllogisms with Venn diagrams or with the traditional rules:


	The middle term must be distributed (refer to all members of its class) at least once. (Violating this gives the undistributed middle.)

	A term distributed in the conclusion must be distributed in its premise. (Violating this is illicit major or illicit minor.)

	Two negative premises yield no conclusion.

	A negative premise requires a negative conclusion, and vice versa.



Syllogistic logic is limited (it cannot handle relations like “taller than,” or multiple quantifiers), which is why it was replaced by predicate logic. But the A/E/I/O forms and the square of opposition remain handy for spotting everyday errors.

Predicate logic and quantifiers

Predicate logic (first-order logic), invented by Frege in 1879, analyzes sentences into predicates, names, variables, and quantifiers:


	Universal quantifier ∀x: “for all x”

	Existential quantifier ∃x: “there exists an x” (at least one)



“All humans are mortal”: ∀x (Human(x) → Mortal(x))
“Some birds cannot fly”: ∃x (Bird(x) ∧ ¬Flies(x))
“Everyone loves someone”: ∀x ∃y Loves(x, y)
“Someone is loved by everyone”: ∃y ∀x Loves(x, y)

The last two show why quantifier order matters, and why the quantifier shift fallacy is a fallacy. “Everyone loves someone” is plausible; “there is someone everyone loves” is not.

Scope ambiguity arises in ordinary language from quantifiers and negation:


	“Everybody didn’t pass the test.” Does it mean nobody passed (∀x ¬Passed(x)) or not everybody passed (¬∀x Passed(x))?

	“A woman gives birth in the UK every 30 seconds.” There is not one very tired woman (∃x ∀t) but a birth every 30 seconds by some woman or other (∀t ∃x).

	“All that glitters is not gold.” Shakespeare meant “Not all that glitters is gold.”



A useful rule: when a claim contains “all,” “some,” “every,” “no,” or “not,” ask whether its meaning changes if you move these words around. If it does, check which reading the arguer needs, and whether the evidence supports that reading.

Two useful equivalences:


	¬∀x P(x) ≡ ∃x ¬P(x): “Not everything is P” = “Something is not P.”

	¬∃x P(x) ≡ ∀x ¬P(x): “Nothing is P” = “Everything is not P.”



Modal logic basics

Modal logic adds operators for necessity and possibility:


	□P: “necessarily P” (P is true in every possible world)

	◇P: “possibly P” (P is true in at least one possible world)

	□P ≡ ¬◇¬P: “necessarily P” = “not possibly not P”



A possible world is a complete way things could have been. Talk of possible worlds, developed by Saul Kripke, David Lewis, and others, makes modal claims precise. “Napoleon could have won at Waterloo” means that in some possible world he did.

Modal logic matters for epistemology because:


	The necessary–contingent distinction is modal.

	Many analyses of knowledge use modal conditions: sensitivity (“if P were false, you would not believe P”) and safety (“in nearby possible worlds where you believe P, P is true”).

	Epistemic logic treats “S knows that P” (KP) and “S believes that P” (BP) as modal operators. It asks, for example, whether KP → KKP (if you know, do you know that you know?). See Knowing that you know.



The de re / de dicto distinction is also modal. “The number of planets is necessarily greater than 7.” De dicto (about the statement): “Necessarily, the number of planets > 7.” False, since there could have been fewer planets. De re (about the thing): “The number of planets (namely 8) is such that it is necessarily greater than 7.” True. The same ambiguity arises with belief: “Lois believes Superman can fly” versus “Lois believes of Clark Kent (who is Superman) that he can fly.” See Sense and reference.

Paradoxes as stress tests

A paradox is an apparently valid argument from apparently true premises to an apparently false or contradictory conclusion. Paradoxes are valuable because they show that something we confidently believe must be wrong. Working through them sharpens logical skill. Several appear throughout this guide:


	The liar paradox. “This sentence is false.” If true, it is false; if false, it is true. Discussed in Chapter 11.

	The sorites paradox (paradox of the heap). One grain of sand is not a heap; adding one grain to a non-heap never makes a heap; so no amount of sand is a heap. See Vagueness and the sorites paradox.

	The lottery paradox and the preface paradox. Rational belief seems to be closed under conjunction, yet it can be rational to believe each of many propositions while also believing that at least one of them is false. See Full belief and degrees of belief.

	The paradox of the ravens. A green apple seems to confirm “All ravens are black.” See The paradox of the ravens.

	The surprise examination paradox. A teacher announces a surprise exam next week. Students reason it cannot be Friday (they would know by Thursday evening), so not Thursday either, and so on; so there can be no surprise exam. Then the exam on Wednesday surprises them. The paradox shows how knowledge of one’s own future knowledge can go wrong.

	Moore’s paradox. “It’s raining, but I don’t believe it’s raining.” Not contradictory, yet absurd to assert. See Knowledge, assertion, and action.



When confronted with a paradox, there are exactly three options: reject a premise, reject the reasoning (show it is invalid), or accept the conclusion. Mapping which option each theorist takes is a good way to organize a debate.

Reconstructing real arguments

Real arguments come in messy prose, with premises unstated, repetition, rhetoric, and asides. Before you can evaluate them, you must reconstruct them. Here is a method.

Finding the conclusion

Ask: What is the main point? What would the speaker most want me to accept? Test candidates with the “therefore” test: put “therefore” before your candidate conclusion and “because” before the rest. Which arrangement makes sense?

Conclusions are often:


	Stated at the beginning (in essays and editorials) or at the end (in speeches).

	Recommendations (“we should...”) or evaluations (“this is wrong...”).

	Implicit, especially in rhetorical questions (“Do we really want our children exposed to this?” means “We should not expose our children to this”).



Supplying missing premises

An argument with unstated premises is an enthymeme. Almost all everyday arguments are enthymemes. “She must be rich; she drives a Ferrari” assumes “Anyone who drives a Ferrari is rich” (or, more plausibly, “Most people who drive Ferraris are rich”).

When you supply a missing premise, follow two principles:


	Make the argument valid (or strong). The premise should bridge the gap between stated premises and conclusion.

	Make the premise as plausible as possible. Choose the most reasonable premise that does the job and that the arguer would plausibly accept.



These can conflict. “Anyone who drives a Ferrari is rich” makes the argument valid but is false (the car could be borrowed or leased). “Most people who drive Ferraris are rich” is more plausible but makes the argument only inductively strong. Usually the second choice is fairer. The general lesson: the hidden premise is often where the real disagreement lies. Bringing it into the open is often the most useful contribution you can make to a discussion.

Example:


“Abortion should be illegal because it is the killing of a human being.”



The unstated premise is roughly “Killing a human being should be illegal.” But this is not quite right either: killing in self-defense is legal. So the premise must be something like “Intentionally killing an innocent human being should be illegal.” Now the argument is clearer, and so are the points of dispute: is a fetus a “human being” in the morally relevant sense (a question about the concept of person, see Chapter 4), and are there exceptions (such as bodily autonomy arguments, e.g., Judith Jarvis Thomson’s “A Defense of Abortion,” 1971)? Whatever your view, the reconstruction reveals the real structure of the debate.

The principle of charity

The principle of charity says: interpret others’ statements in the most reasonable way available, attributing true beliefs and valid reasoning to them where you can. The term was introduced by Neil L. Wilson (1959) and developed by Donald Davidson and W. V. O. Quine as a principle of interpretation: to understand what someone means at all, you must assume that most of their beliefs are true and reasonable.

Charity is not just politeness. There are three good reasons for it:


	Accuracy. People usually mean something sensible. If your reconstruction makes someone sound foolish, it is probably wrong.

	Efficiency. Refuting a weak version of an argument proves nothing, because the strong version remains. You have wasted your time.

	Learning. You only learn from an opposing view if you engage with its best version.



A strong form of charity is steelmanning: constructing the strongest version of an opposing argument, even stronger than the one its proponent gave. It is the opposite of the straw man. See Step 1: Understand before you evaluate.

Charity has limits. You should not attribute to people views they plainly do not hold, and you should not “rescue” an argument by replacing it with a different one and then claim the original was good.

Argument mapping

An argument map is a diagram of the structure of reasoning. It shows how premises support conclusions, how objections attack premises, and how rebuttals answer objections. Argument mapping is one of the few critical-thinking interventions with good evidence of effectiveness; studies of university courses built around it (for example, by Tim van Gelder and colleagues at the University of Melbourne) have reported larger gains in critical-thinking test scores than conventional instruction.

Two structural distinctions are key:


	Linked premises work only together. “All men are mortal” and “Socrates is a man” jointly support “Socrates is mortal”; neither does alone.

	Convergent premises each independently support the conclusion. “The restaurant has great reviews” and “My friend loved it” are separate reasons to try it.



Linked premises are attacked by knocking out any one of them. Convergent reasons must each be answered.

A simple map, using the motorway example:

This diagram is in the web edition: Logic and the Anatomy of Arguments.

When you map an argument, you usually discover that (a) the argument has more hidden premises than you thought, (b) many of the words are rhetoric that supports nothing, and (c) the disagreement concentrates on one or two premises. That discovery is the goal. See Step 3: Map the argument.

The Toulmin model

The philosopher Stephen Toulmin, in The Uses of Argument (1958), argued that formal logic was a poor model of how arguments work in law, science, and everyday life. He proposed a model with six parts:


	Claim: the conclusion being argued for.

	Data (or grounds): the facts offered in support.

	Warrant: the general principle that licenses the step from data to claim.

	Backing: support for the warrant itself.

	Qualifier: the degree of confidence (“probably,” “presumably,” “certainly”).

	Rebuttal: the conditions under which the claim would not hold (exceptions).



Toulmin’s own example:


Data: Harry was born in Bermuda.

Warrant: A man born in Bermuda will generally be a British subject.

Backing: The relevant British nationality statutes and legal provisions.

Qualifier: So, presumably,

Claim: Harry is a British subject,

Rebuttal: unless both his parents were aliens, or he has become a naturalized American, etc.



This diagram is in the web edition: Logic and the Anatomy of Arguments.

The Toulmin model has three advantages over standard form for everyday reasoning:


	It makes the warrant explicit. The warrant is usually the unstated premise, and it is usually where the argument is weakest.

	It builds in qualifiers, reminding you that most real arguments establish their conclusions only with some degree of probability. See Qualify appropriately.

	It builds in rebuttals, reminding you that most real warrants have exceptions. That makes it a good model of defeasible reasoning.



When you encounter an argument, ask the Toulmin questions: What is the claim? What are the data? What warrant connects them? Why should I accept the warrant? How confident is the claim? What would defeat it?

Dialectical moves

Arguments occur in dialogue. Beyond checking validity, skilled reasoners use a set of standard moves.

Counterexample. To refute a universal claim (“All X are Y”), produce an X that is not Y. To refute a definition (“X is Y”), produce a case of X that is not Y (the definition is too narrow) or a case of Y that is not X (too broad). This is the Socratic method.

Reductio. Show that a claim leads to an absurd or unacceptable consequence. “If lying is always wrong, then you must tell the murderer at the door where your friend is hiding.” (The case comes from Benjamin Constant’s objection to Kant, which Kant answered in “On a Supposed Right to Lie from Philanthropy,” 1797.)

Parity of reasoning. Show that the same form of reasoning would support an absurd conclusion. See The method of counterexample. Gaunilo of Marmoutiers used this against Anselm’s ontological argument for God: if Anselm’s reasoning works, it would also prove the existence of a perfect island.

Distinction. Show that an argument depends on running together two things that should be kept apart. “You say ‘people have a right to their opinion,’ but that is ambiguous between (a) a legal right to express an opinion and (b) a claim that all opinions are equally reasonable. (a) is true; (b) is false.” Drawing distinctions is often the most constructive move in a dispute. See Ambiguity.

Burden shifting and burden identification. Ask who needs to prove what. See Burden of proof.

Conceding and qualifying. Grant the part of the opposing view that is right. It is honest, it shows you understand the view, and it isolates the real disagreement.

Turning the tables (the tu quoque in its legitimate form). If an opponent’s argument relies on a principle that also undermines their own position, pointing this out is a legitimate test of consistency. It becomes a fallacy only when used to dismiss a claim rather than to test the principle. See Tu quoque and whataboutism.

Check your understanding

1. Is this an argument or an explanation? “The dinosaurs went extinct because an asteroid struck the Yucatán 66 million years ago.”


Answer
Usually an explanation: it assumes that the dinosaurs went extinct and says why. In a debate among paleontologists about whether the asteroid was the cause, the same sentence could be the conclusion of an argument supported by evidence such as the iridium layer and the Chicxulub crater.


2. Valid or invalid? “If the defendant was at the scene, his fingerprints would be on the gun. His fingerprints are on the gun. So he was at the scene.”


Answer
Invalid. It affirms the consequent. The fingerprints could have got there in other ways (he handled the gun earlier, or someone planted them). Note, though, that the fingerprints are still evidence that he was at the scene. The deductive form is invalid, but the inductive support may be considerable.


3. Write the converse, inverse, and contrapositive of: “If a number is divisible by 4, it is even.” Which are true?


Answer
Converse: “If a number is even, it is divisible by 4.” False (6). Inverse: “If a number is not divisible by 4, it is not even.” False (6). Contrapositive: “If a number is not even, it is not divisible by 4.” True, and equivalent to the original.


4. “You can get a good job only if you have a degree.” Does this mean that having a degree guarantees a good job?


Answer
No. “P only if Q” means P → Q: having a degree is necessary for a good job, not sufficient. (Whether even the necessity claim is true is a separate question.)


5. Identify the formal fallacy: “All good scientists are skeptical. Mark is skeptical. So Mark is a good scientist.”


Answer
Undistributed middle (equivalently, affirming the consequent in predicate form). Being skeptical is necessary for being a good scientist, according to the premise, not sufficient.


6. What’s wrong with: “Every person has a purpose, so there is one purpose that every person has”?


Answer
Quantifier shift: from ∀x ∃y (y is x’s purpose) to ∃y ∀x (y is x’s purpose). Each person could have a different purpose.


7. Supply the missing premise and evaluate: “Of course that article is wrong. It was written by a climate activist.”


Answer
Missing premise: “Articles written by climate activists are (always or usually) wrong.” Stated this way, the premise is plainly unjustified. It is a form of ad hominem or genetic fallacy. A more charitable premise, “Activists may have motivations that make them less careful about accuracy,” could justify extra scrutiny of the article’s claims, but it cannot show that the article is wrong. The right response is to check the claims.


8. Put this in Toulmin form: “We should bring umbrellas; the forecast says 80% chance of rain.”


Answer
Data: the forecast gives an 80% chance of rain. Warrant: when rain is likely, it is wise to bring umbrellas. Backing: forecasts at this confidence level are reasonably well calibrated, and getting soaked is unpleasant while umbrellas cost little. Qualifier: probably. Claim: we should bring umbrellas. Rebuttal: unless we will be indoors the whole time, or it is too windy for umbrellas.


9. Explain how a single argument can be used both by a skeptic and by an anti-skeptic.


Answer
If P → Q is accepted, the skeptic reasons from P to Q by modus ponens, and the anti-skeptic reasons from not-Q to not-P by modus tollens. The skeptic: “If I can’t rule out dreaming, I don’t know I have hands; I can’t rule it out; so I don’t know.” Moore: “If I can’t rule out dreaming, I don’t know I have hands; I do know I have hands; so I can rule it out (somehow).” Logic fixes that P and Q stand or fall together; our relative confidence determines which direction to go.


Further reading
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	Walter Sinnott-Armstrong, Think Again: How to Reason and Argue (Oxford University Press, 2018).

	Graham Priest, Logic: A Very Short Introduction (Oxford University Press, 2nd ed. 2017).



Textbooks


	Irving Copi, Carl Cohen, and Victor Rodych, Introduction to Logic (Routledge, 15th ed. 2019). The classic comprehensive textbook.

	Patrick Hurley and Lori Watson, A Concise Introduction to Logic (Cengage, 13th ed. 2018).

	P. D. Magnus and others, forall x: Calgary (free online open textbook of formal logic).

	Paul Tomassi, Logic (Routledge, 1999).



Argumentation theory


	Stephen Toulmin, The Uses of Argument (Cambridge University Press, 1958; updated ed. 2003).

	Douglas Walton, Informal Logic: A Pragmatic Approach (Cambridge University Press, 2nd ed. 2008).

	Ralph H. Johnson and J. Anthony Blair, Logical Self-Defense (1977; IDEA ed. 2006).



Paradoxes


	R. M. Sainsbury, Paradoxes (Cambridge University Press, 3rd ed. 2009).
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Language, Concepts, and Definitions

“Philosophy is a battle against the bewitchment of our intelligence by means of language.”

— Ludwig Wittgenstein, Philosophical Investigations (1953), §109




“Political language ... is designed to make lies sound truthful and murder respectable, and to give an appearance of solidity to pure wind.”

— George Orwell, “Politics and the English Language” (1946)



A large share of disagreements are partly or wholly about words. Two people argue for an hour about whether a policy is “socialist,” whether a virus is “alive,” or whether a painting is “art,” and they never notice that they are using the word differently. Other disputes look verbal but are substantive. Many fallacies (equivocation, persuasive definition, motte-and-bailey) work by exploiting the gap between a word and the concept behind it.

This chapter gives you the tools to handle language carefully: kinds of definition, ambiguity and vagueness, verbal disputes, loaded language, the fact–value distinction, and the use of thought experiments and intuitions as evidence.

Why language is an epistemic issue

Beliefs are expressed in language, arguments are built from sentences, and most of what we know we learned through words (see Testimony). If the words are unclear, the beliefs are unclear, and nobody can tell whether the argument is valid.

Recall Bacon’s Idols of the Marketplace (see Chapter 2): errors that arise because “words are imposed according to the apprehension of the vulgar,” so that “the ill and unfit choice of words wonderfully obstructs the understanding.” Locke devoted all of Book III of his Essay to the “imperfection” and “abuse” of words. Twentieth-century philosophy took a “linguistic turn” in which many philosophers thought that most philosophical problems were confusions about language. You need not go that far to see that clarity about language is a precondition of clear thinking.

A practical rule to start with: when a discussion stalls, ask each person to say what they mean by the key term, in other words. Often the disagreement changes shape or disappears.

Use and mention

A word can be used to talk about something, or mentioned to talk about the word itself.


	Use: Boston is a large city.

	Mention: “Boston” has six letters.



Philosophers mark mention with quotation marks. The distinction sounds pedantic, but confusing the two creates real errors:


	“The word ‘natural’ appears on this package, so the product is natural.” A fact about the label (mention) is taken as a fact about the product (use).

	“Nobody can define ‘justice,’ so there is no such thing as justice.” The difficulty of defining a word does not show that the thing it refers to does not exist. Nobody can give a watertight definition of “game” either, and games clearly exist.

	“‘Freedom’ is just a word.” True of the word, and irrelevant to whether people should be free.



Sense and reference

In “On Sense and Reference” (1892), Gottlob Frege posed a puzzle. Ancient astronomers called the bright star seen in the evening Hesperus and the bright star seen in the morning Phosphorus. Both are in fact the planet Venus. Now compare:


	Hesperus is Hesperus.

	Hesperus is Phosphorus.



Both sentences are true, and both terms refer to the same object. But (1) is trivial and knowable a priori, while (2) was an astronomical discovery. How can two sentences about the same object differ in informativeness?

Frege’s answer: a term has both a reference (Bedeutung), the object it picks out, and a sense (Sinn), the way it presents that object, its “mode of presentation.” “Hesperus” and “Phosphorus” have the same reference and different senses.

This matters because in some contexts, you cannot substitute co-referring terms without changing truth value. These are opaque (or intensional) contexts, especially contexts of belief and knowledge.


	Lois Lane believes Superman can fly. (True)

	Superman is Clark Kent. (True)

	So Lois Lane believes Clark Kent can fly. (False, in the story)



The masked man fallacy

The masked man fallacy (an intensional fallacy) substitutes co-referring terms inside a knowledge or belief context:


I know who my father is.

I don’t know who the masked man is.

Therefore, the masked man is not my father.



The conclusion does not follow. The masked man could be your father. Your knowledge is sensitive to how a person is presented, not just to who they are.

Some philosophers argue that one version of Descartes’ argument for mind–body dualism commits this fallacy: “I can doubt that my body exists; I cannot doubt that my mind exists; so my mind is not my body.” Being doubtable is not a property of a thing itself but of the thing as thought of in a certain way. So this argument cannot establish that mind and body are distinct. (Descartes’ main argument, from clear and distinct conceivability, is different and more sophisticated.)


Critical-thinking lesson. Be careful with arguments that go from “people believe / know / want / fear X” to conclusions about X itself. What people believe about something under one description may not hold under another.



Kinds of definition

Definitions serve different purposes. Much confusion comes from treating one kind of definition as if it were another.

Lexical definition. Reports how a word is actually used in a language community, as in a dictionary. It can be accurate or inaccurate. “‘Bachelor’ means an unmarried adult man.”

Stipulative definition. Introduces a new term, or a new meaning for an old one, by fiat. It is neither true nor false, only more or less useful. “Let’s call these particles ‘quarks.’” Stipulations are legitimate if they are announced openly and used consistently.

Precising definition. Narrows the meaning of a vague term for a particular purpose. “For this study, a household is ‘in poverty’ if its income is below 60% of the national median.” This is common in law, science, and policy. It is legitimate, but conclusions drawn under one precising definition cannot automatically be carried over to the ordinary meaning of the word, and different definitions can give very different results.

Theoretical definition. Defines a term by embedding it in a theory. “Heat is the average kinetic energy of molecules.” “Water is H₂O.” Theoretical definitions can be revised when theories change.

Operational definition. Defines a term by the procedure used to measure it. “Intelligence is what IQ tests measure.” (The psychologist Edwin Boring wrote in 1923 that “intelligence is what the tests test.”) Operational definitions make concepts measurable. They also create a risk: the measurement can drift away from the thing we actually care about. This is the insight behind Goodhart’s law, in the form given by the anthropologist Marilyn Strathern: “When a measure becomes a target, it ceases to be a good measure.” If a hospital is judged by waiting times, it may shorten waiting times in ways that do not improve care (such as reclassifying patients). If schools are judged by test scores, they may teach to the test.

Persuasive definition. Charles Stevenson (“Persuasive Definitions,” Mind, 1938) identified definitions that keep a word’s emotional force while changing its descriptive meaning, in order to influence attitudes. “Real freedom means economic security.” “True democracy is rule by the virtuous.” “Taxation is theft.” The word’s positive or negative charge is transferred to the new content. Persuasive definitions are often disguised as lexical definitions, and that disguise is what makes them illegitimate. When you meet a phrase like “real X,” “true X,” or “X, properly understood,” check for one.

Ostensive definition. Defines by pointing at examples. “That is red.” All language learning begins with ostension, but ostension alone is ambiguous: pointing at a red ball could be teaching “red,” “ball,” “round,” or “toy.”

Extensional (enumerative) definition. Lists the members of a class. “The Nordic countries are Denmark, Finland, Iceland, Norway, and Sweden.”

Definition by genus and difference. Aristotle’s model: state the general kind (genus) and the feature that distinguishes this species within it (differentia). “A human is a rational (difference) animal (genus).” “A triangle is a polygon with three sides.”

Rules for good definitions

Traditional logic textbooks give these rules, originally derived from Aristotle’s Topics:


	Not too broad. “A bird is an animal with wings” includes bats and insects.

	Not too narrow. “A bird is a feathered animal that flies” excludes penguins and ostriches.

	Not circular. “A cause is something that causes an effect.” Circularity can be subtle and spread over several definitions.

	Not obscure or figurative. “Architecture is frozen music” may be illuminating as a metaphor, but it is not a definition.

	Not negative when it can be positive. “A cat is an animal that is not a dog” says almost nothing.

	Capture the essential or important features, not incidental ones. “A human is a featherless biped” (see below) picks out the right creatures for the wrong reason.

	Fit the purpose. A definition of “death” for a biology textbook, a hospital, and a life-insurance contract may properly differ.



The last rule matters most in practice. When someone disputes a definition, ask: definition for what purpose? A great deal of arguing about “what X really means” dissolves once the purposes are separated.

Necessary and sufficient conditions and their limits

The classical ideal, from Socrates onward, is to define a concept by giving conditions that are individually necessary and jointly sufficient. (See Necessary and sufficient conditions.) A definition of that form lets you decide every case.

The method for testing such definitions is the counterexample. According to Diogenes Laertius, when Plato defined a human as “a featherless biped,” the Cynic philosopher Diogenes plucked a chicken, brought it into the Academy, and announced: “Here is Plato’s human!” Plato then added “with broad, flat nails” to the definition. The story is probably apocryphal, but it shows the method perfectly. A proposed definition is refuted by a single case that meets the conditions but is not an instance of the concept, or is an instance but fails the conditions.

The most famous modern example is the Gettier problem: a counterexample to the definition of knowledge as justified true belief that set off decades of attempts at repair.

Here is the worry. After 2,400 years, philosophers have produced very few uncontroversial definitions in terms of necessary and sufficient conditions of philosophically interesting concepts: knowledge, cause, justice, art, meaning, person. This suggests that many concepts may not have such definitions. Several alternatives have been proposed.

Family resemblance and prototypes

In the Philosophical Investigations (§§66–67), Wittgenstein asked what all games have in common:


“Consider for example the proceedings that we call ‘games’. I mean board-games, card-games, ball-games, Olympic games, and so on. What is common to them all? Don’t say: ‘There must be something common, or they would not be called “games”’—but look and see whether there is anything common to all. ... we see a complicated network of similarities overlapping and criss-crossing.”



Not all games involve winning and losing (a child throwing a ball against a wall). Not all involve skill (games of chance) or competition (solitaire) or fun (professional sport, for some). Instead, Wittgenstein said, games form a family: like members of a family who share various features (build, eyes, gait, temperament) in overlapping patterns, without one feature shared by all.

The psychologist Eleanor Rosch, in work from the 1970s, found empirical support for a related view, prototype theory. People judge a robin to be a “better” example of a bird than a penguin, respond faster when verifying “a robin is a bird,” and list it first. Categories seem to be organized around prototypes (typical examples), with membership graded by similarity to them, rather than defined by a strict list of conditions.

What follows for critical thinking:


	“That’s not really an X, because it lacks feature F” is a weak argument if X is a family-resemblance concept and F is only a typical feature. (Compare the No True Scotsman fallacy.)

	The lack of a precise definition does not mean a concept is useless or that there is no fact of the matter in clear cases. We can know that chess is a game without a definition of “game.”

	Disputes about borderline cases (is esports a sport? is a hot dog a sandwich?) often have no deep answer. They may be settled by stipulation for some purpose, or left open.



Ambiguity

A word or sentence is ambiguous when it has two or more distinct meanings. (This is different from being vague, which is having unclear boundaries.) Ambiguity is the raw material of the fallacy of equivocation.

Lexical ambiguity: a single word has several meanings.


	“bank” (riverbank, financial institution)

	“The judge found the argument sound.” (Logically valid with true premises, or merely reasonable?)



Syntactic ambiguity (amphiboly): the sentence structure allows several readings.


	“I saw the man with the telescope.” (Who has the telescope?)

	“Flying planes can be dangerous.”

	The newspaper headline “Squad Helps Dog Bite Victim.”



Scope ambiguity: the relative order of “all,” “some,” “not,” “only,” and modal words is unclear. See Predicate logic and quantifiers.


	“Everyone didn’t come.” (Nobody came, or not everyone came?)

	“You can’t be too careful.” (Is carefulness always good, or can it be excessive?)



Collective versus distributive readings:


	“The students lifted the piano.” (Together, or each one individually?)

	“Americans eat more hot dogs than anyone else.” (As a whole nation, or per person?)
This ambiguity underlies the fallacies of composition and division.



Process versus product:


	“The observation was careful” (the act of observing) versus “the observation was surprising” (what was observed).



Type versus token:


	“We drove the same car.” (The same model, or the very same vehicle?)



A list of dangerous words

Some words cause so much confusion in public debate that it is worth memorizing their different senses.




	Word
	Sense 1
	Sense 2
	Typical confusion





	Theory
	A well-tested explanatory framework (the theory of evolution, the germ theory of disease)
	A hunch or guess (“I have a theory about why he’s late”)
	“Evolution is just a theory.”



	Significant
	Statistically significant (unlikely under the null hypothesis, given certain assumptions)
	Important, large
	A tiny, practically trivial effect reported as “significant.” See Statistics and significance.



	Natural
	Occurring without human intervention
	Good, healthy, proper
	“It’s natural, so it’s safe.” See Appeal to nature.



	Chemical
	Any substance (water is a chemical)
	A synthetic, possibly harmful substance
	“Chemical-free” products.



	Law
	A descriptive regularity of nature
	A prescriptive rule made by an authority
	“Every law requires a lawgiver.”



	Random
	Unpredictable in principle / by a chance process
	Arbitrary, unusual
	Misreading “random sample.”



	Average
	Mean
	Median, or typical
	Average income can rise while the typical person’s income falls.



	Skeptic
	Someone who withholds belief pending evidence
	Someone who denies a claim (“climate skeptic”)
	Denial presented as open-mindedness. See Healthy and corrosive skepticism.



	Believe
	Hold true on evidence
	Have faith; trust; value (“I believe in you”)
	“Science is just another belief system.”



	Proof
	Deductive demonstration (mathematics)
	Strong evidence (law, everyday life)
	“Science can’t prove anything, so it’s just opinion.”



	Free
	Without cost
	Without constraint
	“Free speech” versus “free services.”



	Risk
	Probability of harm
	Probability × severity of harm; or the hazard itself
	Comparing risks measured in different ways.





Vagueness and the sorites paradox

A term is vague if it has borderline cases: cases where it is unclear whether the term applies, and where no further information would settle the matter. “Bald,” “tall,” “heap,” “rich,” “adult,” “red,” “old,” and “alive” are vague. You can know exactly how many hairs someone has and still be unsure whether they are bald.

Vagueness gives rise to the sorites paradox (from Greek sōros, heap), attributed to Eubulides of Miletus in the 4th century BCE:


	One grain of sand is not a heap.

	If n grains are not a heap, then n + 1 grains are not a heap.

	Therefore, 1,000,000 grains are not a heap.



Each premise seems true and the reasoning is valid (a million applications of modus ponens), yet the conclusion is false. Something has to give. The main theories are:


	Epistemicism (Timothy Williamson, Vagueness, 1994): there is a sharp boundary (some exact number of grains makes a heap), but we cannot know where it is. Premise 2 is false. Most people find this incredible at first; Williamson argues that the alternatives are worse.

	Supervaluationism (Kit Fine, 1975): a vague sentence is true if it comes out true on every acceptable way of making the term precise, false if false on every way, and neither in between. Premise 2 is false (every precisification has a cut-off), though there is no particular n at which it fails.

	Degrees of truth (fuzzy logic): “This is a heap” can be true to degree 0.7. Each step reduces the truth only slightly, and the conclusion ends up fully false.

	Contextualism: the boundary shifts with context, and it is never located where you are looking.



For critical thinkers, the most important point is not the theory of vagueness but a fallacy it tempts us into.

The continuum fallacy

The continuum fallacy (also called the fallacy of the beard, or the line-drawing fallacy) reasons: there is no sharp line between X and Y, so there is no real difference between X and Y.


	“There’s no precise moment when day becomes night, so day and night are the same.”

	“There’s no exact income at which someone becomes rich, so the distinction between rich and poor is meaningless.”

	“You can’t say exactly when a fetus becomes conscious, so there’s no difference between a zygote and a newborn.” (Whatever one’s view on abortion, this particular argument is fallacious.)



The fact that a boundary is vague does not mean there is no difference between clear cases on either side. Law handles vagueness with bright-line rules: you can vote at 18, not 17 years and 364 days. The line is arbitrary in its exact placement but not arbitrary in existing, and having some line is better than having none. The continuum fallacy is closely related to some forms of the slippery slope.

Verbal disputes

A dispute is merely verbal when the parties agree on all the relevant facts but use a key word differently, so that their apparent disagreement is only about which words to use.

William James opens Lecture II of Pragmatism (1907) with a story. On a camping trip, his friends were arguing: a squirrel clings to one side of a tree trunk, and a man walks quickly around the tree; the squirrel moves around the trunk just as fast, always keeping the tree between them. Does the man go round the squirrel? James said that it depends on what you mean by “going round.” If you mean passing from north of the squirrel to east, then south, then west, the man goes round. If you mean being first in front of it, then to its right, then behind it, then to its left, he does not, since the squirrel always faces him. “Make the distinction, and there is no occasion for any farther dispute.”

The classic example: If a tree falls in a forest and no one hears it, does it make a sound? If “sound” means pressure waves in air, yes. If “sound” means an auditory experience, no. Once this is noticed, there is nothing left to argue about. (Unless someone wants to argue about which meaning is better, which is a different debate.)

David Chalmers (“Verbal Disputes,” Philosophical Review, 2011) proposed a test, the method of elimination: ban the disputed word. Ask the parties to state their positions without using it. If the disagreement disappears, it was verbal. If it persists in new terms, it was substantive.


“Is Pluto a planet?”

Ban “planet.” Now: “Pluto orbits the sun, is massive enough to be round, and has not cleared its orbital neighborhood of other objects.” Both sides agree. The remaining question is which classification scheme is more useful for astronomy, which is a real question, but not a question about Pluto.



Verbal disputes are not always trivial. Legal definitions have consequences. In Nix v. Hedden (1893), the US Supreme Court had to decide whether tomatoes were “vegetables” for the purposes of a tariff on imported vegetables. Botanically, a tomato is a fruit. The Court ruled that in ordinary language, and therefore for the tariff, it is a vegetable. The verbal question had a financial answer. Similar disputes about whether an act is “torture,” whether an organization is “terrorist,” or whether a worker is an “employee” determine rights and penalties.

The practical lesson: when a dispute feels endless, check whether it is verbal. If it is, separate the factual question (on which you may agree) from the classificatory question (which may be about purposes and consequences). See Step 2: Identify the kind of disagreement.

Loaded language, euphemism, and framing

Words describe, but they also evaluate and emphasize. The same facts can be described in ways that push the listener toward different conclusions.

Euphemism softens: “collateral damage” (civilian deaths), “enhanced interrogation” (torture, on most definitions), “downsizing” or “rightsizing” (firing people), “passed away” (died), “revenue enhancement” (tax increase).

Dysphemism harshens: “death tax” (estate tax), “job-killing regulations,” “bureaucrats” (public servants).

Paired labels in political debates each encode one side’s framing: “pro-life” versus “pro-choice” (each side names itself by what it supports, and often names the other side by what it opposes), “illegal aliens” versus “undocumented immigrants,” “tax relief” versus “tax cuts for the rich,” “gun rights” versus “gun safety.”

The linguist George Lakoff (Don’t Think of an Elephant!, 2004) argued that words evoke frames, structures of background assumptions. “Tax relief” frames taxation as an affliction from which one needs relief, and whoever relieves it is a hero. Accepting the phrase means accepting the frame, even if you then argue against the policy.

Psychologists have shown that framing effects can reverse people’s choices even when the options are logically identical. In Amos Tversky and Daniel Kahneman’s “Asian disease” problem (1981), people prefer a sure option when outcomes are described as lives saved and a risky option when the same outcomes are described as lives lost. See Framing effects.

Practical defense: before evaluating a claim, translate it into neutral language. Ask how someone on the other side would describe the same facts. If the conclusion only seems compelling in one vocabulary, the vocabulary is doing the work, not the evidence.

Essentially contested concepts

The philosopher W. B. Gallie (“Essentially Contested Concepts,” Proceedings of the Aristotelian Society, 1956) identified a class of concepts whose correct application is permanently disputed, not because people are confused, but because of the nature of the concepts. His examples included democracy, art, social justice, and a Christian life. Such concepts are:


	Appraisive: calling something “democratic” or “art” praises it.

	Internally complex: they have several components (for democracy: majority rule, rights protection, participation, equality).

	Variously describable: people weight the components differently.

	Open: they evolve in response to new circumstances.



Other examples: freedom, equality, fairness, harm, violence, terrorism, racism, person, merit, rule of law.

John Rawls, in A Theory of Justice (1971), drew a useful distinction between a concept and conceptions of it. People can share the concept of justice (roughly, no arbitrary distinctions between persons and a proper balance between competing claims) while holding different conceptions (utilitarian, libertarian, egalitarian). When a debate involves an essentially contested concept, it helps to name the rival conceptions explicitly: “On a libertarian conception of freedom, this law reduces freedom. On a conception of freedom as real capacity to act, it may increase it.” You may still disagree about which conception is best, but you are no longer talking past each other.

Thick and thin concepts

Bernard Williams (Ethics and the Limits of Philosophy, 1985) distinguished:


	Thin evaluative concepts: good, bad, right, wrong, ought. These evaluate without describing much.

	Thick concepts: cruel, brave, generous, rude, honest, lazy, reckless. These both describe (cruelty involves causing suffering) and evaluate (cruelty is bad).



Thick concepts carry evaluation into what sounds like description. “The minister’s response was reckless” presents an evaluation as a description. In a debate, it helps to separate the two: “What did the minister do? And was that bad?” The descriptive part can be checked against the facts; the evaluative part needs a separate argument.

Pairs like “freedom fighter”/“terrorist,” “moderation”/“censorship,” “reform”/“cuts,” and “investment”/“spending” often describe the same actions with opposite evaluations built in.

Facts, values, and the is-ought gap

In a famous passage of A Treatise of Human Nature (1739–40, Book 3, Part 1, Section 1), David Hume noted that authors reasoning about morality proceed with statements about what is, and then suddenly switch to what ought to be, without explaining “how this new relation can be a deduction from others, which are entirely different from it.” This is the is–ought gap (or Hume’s law): no set of purely factual premises logically entails a normative conclusion.


Smoking causes cancer. (Is.)

Therefore, you ought not to smoke. (Ought.)



This argument is invalid as it stands. It needs a normative premise, such as “You ought not to do things that seriously damage your health.” Once that premise is supplied, the argument is valid, and the debate can focus on whether the normative premise is acceptable.

Related but distinct is G. E. Moore’s naturalistic fallacy (Principia Ethica, 1903): the attempt to define “good” in terms of a natural property such as pleasure or survival. Moore’s open question argument: for any natural property N, the question “This is N, but is it good?” remains open and meaningful, which it would not be if “good” just meant N. (Moore’s term is often misused to mean the appeal to nature, which is a different mistake.)

Some philosophers resist a sharp fact–value divide. John Searle (“How to Derive ‘Ought’ from ‘Is’,” 1964) argued that from the fact that someone uttered “I promise to pay you five dollars,” one can derive that he ought to pay, via institutional facts about promising. Hilary Putnam (The Collapse of the Fact/Value Dichotomy, 2002) argued that thick concepts and scientific judgments (such as “simple,” “coherent,” “reasonable”) entangle facts and values. These challenges are serious, but for analyzing everyday arguments the practical rule stands:


Every argument for a policy or action has at least one normative premise and at least one factual premise. Find them both.



This lets you locate the disagreement. Two people can agree on every fact and disagree on values (“Nuclear power produces little carbon, and we agree on the accident statistics, but I weigh the risk of catastrophe more heavily”). Or they can agree on values and disagree on facts (“We both want fewer deaths; we disagree about whether this policy will reduce them”). Most real disputes are a mixture. Arguing about values when the disagreement is factual, or about facts when it is about values, wastes everyone’s time. See Step 2: Identify the kind of disagreement.

Thought experiments and intuitions

Philosophers often test theories with thought experiments: imagined scenarios designed to elicit a judgment (an intuition) about a case. If a theory implies something about the case that seems clearly wrong, that counts against the theory.

Famous thought experiments in epistemology and nearby fields:


	Gettier cases (does this person know?). Chapter 5

	Brain in a vat (could you tell?). Chapter 8

	Mary’s room (does she learn something?). Chapter 1

	Truetemp and Norman the clairvoyant (is reliability enough?). Chapter 6

	Fake barn country (does luck undermine knowledge?). Chapter 5

	The trolley problem in ethics (Philippa Foot, 1967; Judith Jarvis Thomson, 1976 and 1985).



Science uses thought experiments too. Galileo refuted Aristotle’s claim that heavier bodies fall faster with one: tie a heavy stone to a light one. The light stone should slow the heavy one (so the pair falls slower than the heavy stone alone), but the pair is heavier than the heavy stone (so it should fall faster). Contradiction. So weight cannot determine falling speed in the way Aristotle said. Einstein’s elevator, Maxwell’s demon, and Schrödinger’s cat are other examples.

Are intuitions good evidence? This is debated.


	Defenders point out that all reasoning must start somewhere, and that judgments about cases are often more reliable than judgments about abstract principles. Timothy Williamson (The Philosophy of Philosophy, 2007) argues that “intuitions” are just ordinary judgments, and they are as good or bad as the judgment behind them.

	Critics from experimental philosophy have shown that intuitions about some cases can be affected by irrelevant factors, such as the order in which cases are presented (Swain, Alexander, and Weinberg, 2008) or the wording of the scenario. Edouard Machery (Philosophy Within Its Proper Bounds, 2017) argues this should make us much more modest about the method of cases. Note that some early findings of cultural variation in epistemic intuitions failed to replicate in larger samples (see Contemporary directions).

	A radical critic, Robert Cummins (“Reflection on Reflective Equilibrium,” 1998), argued that we could only tell which intuitions are trustworthy if we had some independent, intuition-free access to the facts they concern, and if we had that, we wouldn’t need intuitions at all. So philosophy should stop relying on them.



A case study: knowledge intuitions. Jennifer Nagel (Knowledge: A Very Short Introduction, ch. 8) summarizes what experimental work has found about intuitions concerning knowledge. The 2001 study by Jonathan Weinberg, Shaun Nichols, and Stephen Stich reported that a Gettier-style story (Bob believes his friend Jill drives an American car because she has long driven a Buick; unknown to him, the Buick was stolen and replaced with a Pontiac, also American) was judged “only believes” by most Western participants but by less than half of small groups of East Asian and South Asian participants. Critics noted that the samples were small and the vignette easy to read in different ways. Later, much larger cross-cultural studies found that people in many cultures agree with philosophers that Gettier subjects lack knowledge, and developmental studies find that children in very different societies pass through the same stages in distinguishing knowledge from ignorance and false belief. But another pattern proved just as robust: merely mentioning a possibility of error reduces people’s willingness to attribute knowledge, even when the subject is in no danger of that error. In one study Nagel reports, most participants said that a shopper looking at a red table in a normally lit store knows it is red; when the story added that a white table under a red spotlight would look the same, and that he hadn’t checked the lighting, fewer than half said so. Whether the second, stingier intuition reveals the truth about knowledge (as the skeptic says), a shift in standards (as the contextualist says), or a cognitive illusion (as the moderate invariantist says) is exactly what is in dispute. See also Mindreading: how we attribute knowledge.

Nagel’s reply to Cummins is an analogy with vision. We did not have to wait for photometers before sorting accurate color perceptions from illusions; we compared impressions across conditions and angles, and our understanding of vision developed alongside our understanding of light. Likewise, our understanding of knowledge intuitions can improve alongside our theories of knowledge, each correcting the other. This is reflective equilibrium, informed by psychology.

Daniel Dennett coined the term intuition pump for a thought experiment designed to produce a particular intuition. His advice (Intuition Pumps and Other Tools for Thinking, 2013) is to “turn the knobs”: vary the details of the scenario and see whether the intuition changes. If a small, irrelevant change flips the intuition, the intuition was responding to the framing, not the philosophy.

How to use a thought experiment well:


	State precisely what the case is supposed to show, and against which theory.

	Check that the scenario is coherent and that all relevant details are specified.

	Turn the knobs. Is the intuition robust across variations?

	Ask whether the intuition might be driven by something irrelevant (unfamiliarity, vividness, emotional reaction).

	Remember that an intuition is evidence, not proof. It can be outweighed by theoretical considerations. This is the balancing process described in the next section.



Reflective equilibrium

How do we justify general principles in logic, ethics, and epistemology, when we cannot derive them from anything more basic? Nelson Goodman (Fact, Fiction, and Forecast, 1955) proposed an answer for the rules of inference:


“A rule is amended if it yields an inference we are unwilling to accept; an inference is rejected if it violates a rule we are unwilling to amend.”



John Rawls (A Theory of Justice, 1971) named this method reflective equilibrium. We start with considered judgments about particular cases and with candidate general principles. Where they conflict, we adjust whichever we are less confident of, going back and forth until judgments and principles cohere. Wide reflective equilibrium (Norman Daniels, 1979) also brings in background theories and the strongest alternative views.

Reflective equilibrium is arguably the method of most philosophy, including this guide. When a theory of knowledge implies that a Gettier victim knows, we revise the theory. When a theory implies that we know almost nothing, we might revise the theory (Moore) or accept the verdict (the skeptic). The method is a form of coherentism about justification.

Objection: reflective equilibrium can simply systematize prejudice. If your starting judgments are biased, a coherent system built from them is coherently biased. Defenders reply that nothing better is available, and that the method’s openness to revision, including revision prompted by other people’s judgments, gives it a way to correct itself over time.

Conceptual engineering

Most of this chapter concerns understanding the concepts we have. Conceptual engineering asks which concepts we should have, and how to improve them.

Rudolf Carnap (Logical Foundations of Probability, 1950) proposed explication: replacing a vague everyday concept (the explicandum) with a precise one (the explicatum) that can do the same work better. A good explicatum should be similar to the original, exact, fruitful (usable in many laws or generalizations), and simple. Carnap’s example: replacing the everyday “warm” with the scientific “temperature.”

Real cases of conceptual engineering:


	Planet: the International Astronomical Union’s 2006 definition, which reclassified Pluto.

	Death: the 1968 Harvard Medical School committee’s proposal of “irreversible coma” (brain death) as a criterion of death, which enabled organ transplantation.

	Marriage, rape, and person have been redefined in many legal systems.



Sally Haslanger (“Gender and Race: (What) Are They? (What) Do We Want Them to Be?”, 2000) called this kind of project ameliorative analysis: asking what a concept should be, given the legitimate purposes it serves. Herman Cappelen (Fixing Language, 2018) has developed a general theory of conceptual engineering.

What distinguishes legitimate conceptual engineering from illegitimate persuasive definition? Transparency. An engineer says openly, “I propose that we use this word in this new way, for these reasons.” A persuasive definer passes off a new usage as the existing one.

Check your understanding

1. Identify the use/mention confusion: “‘Infinity’ is a word with eight letters, so infinity is finite.”


Answer
The premise is about the word “infinity” (mention); the conclusion is about infinity itself (use). The word’s finite length says nothing about the concept’s content.


2. “The police are looking for the person who robbed the bank. I know that my neighbor is the kind of person who would never rob a bank. So the police are not looking for my neighbor.” What fallacy is this, and what’s wrong with it?


Answer
It is a relative of the masked man fallacy and involves an intensional context (“looking for”). The police are looking for whoever robbed the bank, under that description. If the neighbor did in fact rob the bank, the police are looking for the neighbor, whatever the speaker believes about the neighbor’s character. There is also a hidden inductive leap from character to action.


3. What kind of definition is “Obesity means a body mass index of 30 or more”? What are its advantages and risks?


Answer
It is a precising definition that is also operational (defined by a measurement procedure). Advantages: clear, measurable, comparable across studies. Risks: BMI does not distinguish muscle from fat and varies in predictive value across populations. Conclusions about “obesity” in the BMI sense may not carry over to obesity in the medical sense of excess body fat that harms health. Goodhart’s law applies if BMI becomes a target.


4. Find a counterexample to: “A chair is a piece of furniture with four legs that you sit on.”


Answer
Too narrow: three-legged stools and chairs with a single pedestal or runners. Too broad: a four-legged bench or sofa, or a four-legged table that someone sits on. “Chair” is probably a family-resemblance or prototype concept.


5. Is this a verbal dispute? A: “Viruses are alive; they evolve and reproduce.” B: “Viruses are not alive; they have no metabolism and cannot reproduce on their own.”


Answer
Largely verbal. The parties agree on the facts (viruses evolve, reproduce only inside host cells, and lack their own metabolism) and disagree on whether “alive” requires metabolism and independent reproduction. Banning the word “alive” dissolves the factual disagreement. A substantive question may remain: which concept of life is most useful for biology?


6. Explain the continuum fallacy and give an example.


Answer
It is the inference from “there is no sharp boundary between X and Y” to “there is no real difference between X and Y.” Example: “There is no precise number of drinks at which someone becomes drunk, so there’s no real difference between a sober driver and a drunk one.” Clear cases on each side differ greatly even if the boundary between them is vague.


7. Identify the missing normative premise: “This factory’s emissions raise local asthma rates by 15%, so it should be shut down.”


Answer
Something like “Any facility whose emissions raise asthma rates by this much should be shut down.” That premise is doubtful as stated, since alternatives such as filters or relocation might be better, and the benefits of the factory must be weighed. A more defensible premise, “Facilities that cause serious avoidable health harms should be required to reduce them,” supports a weaker conclusion.


8. Distinguish conceptual engineering from persuasive definition.


Answer
Both change the meaning of a word. Conceptual engineering does so openly, with reasons tied to the purposes the concept serves, and invites evaluation. Persuasive definition does so covertly, presenting a new meaning as the ordinary one in order to transfer the word’s emotional force.
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What Is Knowledge?

“True opinions are a fine thing and do all sorts of good so long as they stay in their place, but they will not stay long. They run away from a man’s mind; so they are not worth much until you tether them by working out the reason.”

— Plato, Meno 97e–98a




“Knowledge and action are the central relations between mind and world. In action, world is adapted to mind. In knowledge, mind is adapted to world.”

— Timothy Williamson, Knowledge and Its Limits (2000)



What is the difference between knowing something and merely believing it, or getting it right by luck? This is the oldest question in epistemology. It is the subject of Plato’s Theaetetus, and in the second half of the 20th century it became the most intensely studied question in the field.

It matters for critical thinking in a practical way. Knowledge is what we want from our sources, our experts, and ourselves. When we ask “Does she really know that, or is she guessing?” or “Did the pundit who predicted the crash know something, or did he get lucky?”, we are asking the questions of this chapter. The concepts developed here, such as reliability, sensitivity, safety, epistemic luck, and defeaters, are precise tools for judging sources and claims.

The tripartite analysis

The classical analysis, often traced to Plato’s Meno and Theaetetus (see Chapter 2), says that knowledge is justified true belief (JTB):


S knows that p if and only if:


	p is true;

	S believes that p;

	S is justified in believing that p.





In the mid-20th century, versions were defended by A. J. Ayer (The Problem of Knowledge, 1956: knowledge requires that “what one is said to know be true,” that one “be sure of it,” and that one “have the right to be sure”) and Roderick Chisholm (Perceiving, 1957: the subject must have “adequate evidence”).

A historical note: the label “the traditional analysis” is somewhat misleading. Julien Dutant (“The Legend of the Justified True Belief Analysis,” 2015) argues that before the 20th century, most philosophers (Descartes, Locke) held a much stricter, infallibilist view: knowledge requires grounds that guarantee truth. The JTB analysis was only briefly the consensus when Gettier attacked it.

Let us look at each condition.

The truth condition

You cannot know something false. If you say “I knew the bridge was safe,” and it collapsed, you did not know. You only thought you knew. “Know” is a factive verb: “S knows that p” entails p. Other factive verbs include realize, see that, remember that, discover, and regret. By contrast, believe, think, suspect, claim, and feel sure are not factive.

Sometimes people say things like “In the Middle Ages everyone knew the Earth was flat.” (That claim is itself a myth: educated medieval Europeans knew the Earth was round.) Such uses are projective: the speaker reports what people took themselves to know, as if in scare quotes.


Critical-thinking lesson. Notice factive verbs used to smuggle in a claim. “As she realized, the policy was a failure” presupposes the policy was a failure. “Critics have revealed that...” presupposes that what they said is true. Neutral alternatives: “argued,” “claimed,” “alleged.”



The belief condition

Must you believe what you know? Usually, yes. It would be odd to say “I know it’s Tuesday, but I don’t believe it is.”

Colin Radford (“Knowledge—By Examples,” 1966) challenged this with the unconfident examinee. Jean is asked the date of Queen Elizabeth I’s death. He feels he is guessing and answers “1603,” which is correct. He had learned English history years ago and forgotten that he had learned it. He gets many other dates right in the same “guessing” way. Radford argued Jean knows the answers without believing them. Most epistemologists reply that Jean has a weak, dispositional belief, or that he doesn’t quite know. The belief condition survives, but the case shows that knowledge and confidence can come apart.

Expressions like “I don’t believe it, I know it” do not really deny belief. They emphasize that the speaker has more than mere belief.

The justification condition

Why add justification? Because true belief can be a matter of luck.


	A gambler feels certain that the horse named “Lucky Star” will win, and it does. He had a true belief, but he did not know.

	A patient believes she will recover because her horoscope says so, and she does. She did not know.

	Plato’s jury in the Theaetetus reaches a true verdict by being persuaded by rhetoric. It did not know.



In each case, the belief was true, but not because of anything that connected it to the truth. The justification condition is supposed to supply that connection: the belief must be held for good reasons.

The three conditions look individually necessary and jointly sufficient. Then, in 1963, a three-page paper showed that they are not sufficient.

The Gettier problem

Edmund Gettier’s “Is Justified True Belief Knowledge?” (Analysis 23, 1963) relies on two principles that JTB theorists accepted:


	Fallibility. You can be justified in believing something false.

	Closure of justification under deduction. If you are justified in believing p, and p entails q, and you deduce q from p and accept q as a result, then you are justified in believing q.



With these, Gettier constructed cases of justified true belief that are not knowledge.

Gettier’s original cases

Case I: The job and the coins. Smith and Jones have applied for the same job. Smith has strong evidence for the proposition:


(d) Jones is the man who will get the job, and Jones has ten coins in his pocket.



(The company president told Smith that Jones would be selected, and Smith counted the coins in Jones’s pocket ten minutes ago.) Proposition (d) entails:


(e) The man who will get the job has ten coins in his pocket.



Smith sees the entailment and accepts (e) on the grounds of (d). So Smith is justified in believing (e). But, unknown to Smith, Smith himself will get the job, and, also unknown to Smith, Smith himself has ten coins in his pocket. So (e) is true. Smith has a justified true belief in (e), but he clearly does not know (e). What makes (e) true (Smith’s coins) has nothing to do with what makes Smith believe it (Jones’s coins).

Case II: The Ford and Barcelona. Smith has strong evidence that:


(f) Jones owns a Ford.



(Jones has always owned a Ford for as long as Smith has known him, and just offered Smith a ride while driving a Ford.) Smith has another friend, Brown, whose whereabouts he has no idea about. Smith picks three place names at random and constructs three propositions:


(g) Either Jones owns a Ford, or Brown is in Boston.

(h) Either Jones owns a Ford, or Brown is in Barcelona.

(i) Either Jones owns a Ford, or Brown is in Brest-Litovsk.



Each follows from (f). Smith accepts all three, and is justified in doing so. But Jones does not own a Ford; he is driving a rented car. And by sheer coincidence, Brown is in Barcelona. So (h) is true, and Smith has a justified true belief in (h). He does not know (h).

More Gettier cases

Gettier-style cases had been noticed before 1963, and many more have been constructed since. They are worth knowing, because different cases defeat different proposed solutions.

The stopped clock (Bertrand Russell, Human Knowledge, 1948). A man looks at a clock that has always been reliable. It reads 2:00, so he believes it is 2:00. It is 2:00. But the clock stopped exactly twelve hours ago. He has a justified true belief but does not know the time.

The mirage and the smoke (Dharmottara, 8th century CE). A desert traveler sees a mirage of water; when he reaches the spot, he finds water hidden under a rock. In another of Dharmottara’s examples, a person sees what looks like smoke rising, and infers a fire. The “smoke” is actually a swarm of insects, but there is a fire, just lit, whose smoke has not yet risen. Both beliefs are true and grounded in appearances, but they are not knowledge.

The sheep in the field (Roderick Chisholm, Theory of Knowledge, 2nd ed. 1977). A man looks into a field and sees what he takes to be a sheep. It is actually a dog disguised as a sheep. But there is a sheep in the field, hidden behind a hill. His belief “There is a sheep in the field” is justified and true, but not knowledge.

Fake barn country (Alvin Goldman, “Discrimination and Perceptual Knowledge,” 1976, crediting Carl Ginet). Henry is driving through the countryside with his son and points out objects: “That’s a cow,” “That’s a tractor,” “That’s a barn.” Unknown to Henry, he is in a region where the locals have put up many papier-mâché barn façades that look exactly like real barns from the road. The one Henry happens to be looking at is the only real barn in the area. Does Henry know that it is a barn? Most people say no. His perceptual belief is true and justified, but it would have been false had he looked at any of the nearby façades. This case is important because Henry makes no inference from a false belief. His belief is formed directly by perception.

The absent Nogot (Keith Lehrer, “Knowledge, Truth and Evidence,” 1965). Mr. Nogot, who works in your office, has given you excellent evidence that he owns a Ford. You infer that someone in the office owns a Ford. Nogot doesn’t own a Ford, but another officemate, Mr. Havit, does, though you have no evidence of it. A variant: you never form the belief that Nogot owns a Ford; you go directly from the evidence to “someone in the office owns a Ford.” This variant is designed to defeat the no false lemmas response.

The doctor’s diagnosis (Linda Zagzebski, 1994). Dr. Jones, a highly competent physician, has excellent evidence that her patient Smith has virus X: textbook symptoms and positive lab tests. Her belief is justified. In fact, Smith’s symptoms are caused by an unknown virus Y. But Smith also happens to have just contracted virus X, too recently for it to cause symptoms or show up on tests. Dr. Jones’s belief that Smith has virus X is justified and true, but it is not knowledge.

What the cases have in common

Linda Zagzebski (“The Inescapability of Gettier Problems,” 1994) identified a recipe for building Gettier cases:


	Start with a case of justified false belief: the subject’s good grounds lead them astray through some bit of bad luck (the clock stopped; the “sheep” is a dog; Jones’s Ford is rented).

	Add a bit of good luck that makes the belief true anyway, for reasons unconnected to the subject’s grounds (it happens to be 2:00; a real sheep is behind the hill; Brown happens to be in Barcelona).



The result is a belief that is true, and justified, but true by luck: the good luck cancels the bad luck. The belief is “right for the wrong reasons.” Knowledge seems to require that a belief be true because of the way it was formed, not by accident. This insight organizes the whole post-Gettier literature: every proposed solution is an attempt to say precisely what kind of connection between belief and truth rules out this luck.


Everyday Gettier cases. A commentator predicts a stock market crash based on a flawed economic model; the market crashes for unrelated reasons; the commentator is hailed as a prophet. A friend says the restaurant is closed on Mondays because she saw a “closed” sign, which was actually left up from a holiday; but the restaurant is in fact closed on Mondays. Whenever someone is “right for the wrong reasons,” you have a Gettier-type case. Lesson: a correct prediction or claim is not, by itself, evidence that the source knows. Judge sources by their track records and methods, not by single hits. See Calibration and scoring rules.



Responses to Gettier

No false lemmas

Michael Clark (“Knowledge and Grounds: A Comment on Mr. Gettier’s Paper,” 1963) noticed that in both of Gettier’s cases, Smith reasons from a false premise (a “lemma”): that Jones will get the job; that Jones owns a Ford. Proposal:


S knows that p iff S has a justified true belief that p, and S’s belief is not inferred from any false belief.



Problems. Fake barn country: Henry infers nothing; he just sees. Lehrer’s variant of the Nogot case: the subject reasons directly from evidence without forming the false intermediate belief. And the proposal is too strong. Jennifer Nagel (Knowledge: A Very Short Introduction, ch. 4) describes a detective investigating an assault in broad daylight who has a dozen eyewitnesses, physical evidence, the victim’s statement, and a confession. One of the twelve witnesses was lying about having been there. The detective’s belief that the suspect did it rests partly on a false belief (that all twelve witnesses saw it), yet she plainly knows. One rotten plank does not make a heavily reinforced bridge unsafe. Defenders then tried requiring that the knower not essentially rely on any falsehood, but spelling out “essential reliance” proved very difficult.

Defeasibility theories

Keith Lehrer and Thomas Paxson (“Knowledge: Undefeated Justified True Belief,” 1969) and Peter Klein (1971) proposed:


S knows that p iff S has a justified true belief that p, and there is no true proposition d (a defeater) such that, if d were added to S’s evidence, S would no longer be justified in believing p.



In Gettier’s Case II, the defeater is “Jones does not own a Ford.” If Smith had learned this, he would no longer be justified in believing (h). In fake barn country, the defeater is “This region is full of barn façades.”

Problem: misleading defeaters. Lehrer and Paxson’s own case: you see Tom Grabit, whom you know well, steal a book from the library. You know Tom stole it. But Tom’s mother has told people that Tom was miles away that day and that his identical twin John was in the library. Unknown to you, Tom has no twin; his mother is delusional. The true proposition “Tom’s mother said that John was in the library” would, if added to your evidence, defeat your justification. So the simple defeasibility theory says you don’t know. But intuitively you do: the defeater is misleading. Distinguishing genuine from misleading defeaters without circularity proved very difficult. (See also Defeaters.)

The causal theory

Alvin Goldman (“A Causal Theory of Knowing,” 1967) proposed:


S knows that p iff the fact that p is causally connected in an “appropriate” way with S’s believing p.



In Case II, Brown’s being in Barcelona played no role in causing Smith’s belief. In the stopped clock case, the actual time did not cause the clock’s reading. The causal theory explains why these are not knowledge.

Problems.


	Knowledge of mathematics and logic: the fact that 7 + 5 = 12 does not seem to cause anything.

	Knowledge of universal generalizations (“All humans are mortal”) and of the future (“The sun will rise tomorrow”): the future cannot cause present beliefs.

	Fake barns: the real barn does cause Henry’s belief in the normal perceptual way. Yet he doesn’t know.

	“Appropriate” does a lot of unexplained work, and it is hard to say what makes a causal chain appropriate without using the concept of knowledge itself.



A virtue of the causal theory is that it drops the requirement that the knower be able to justify the belief. Most educated adults know that Julius Caesar was assassinated, though few remember where they learned it. On the causal theory, what matters is that their belief is linked to the event by a real causal chain: eyewitnesses, ancient historians, centuries of books, and forgotten teachers. The idea is not only Western. As Jennifer Nagel notes (Knowledge, ch. 4), the 14th-century Indian philosopher Gaṅgeśa had already developed a detailed causal theory of knowledge.

Reliabilism

Goldman developed the causal theory into reliabilism, which became one of the most influential theories in epistemology (“Discrimination and Perceptual Knowledge,” 1976; “What Is Justified Belief?,” 1979; Epistemology and Cognition, 1986). Related ideas come from D. M. Armstrong’s “thermometer” model (Belief, Truth and Knowledge, 1973: a belief is knowledge when it is like a reading from a reliable thermometer) and, earlier, from F. P. Ramsey (1929).


S knows that p iff p is true, S believes p, and S’s belief was produced by a reliable belief-forming process: one that tends to produce true beliefs.



Vision in good light, memory of recent events, competent deduction, and trustworthy testimony are reliable processes. Wishful thinking, guessing, reading tea leaves, and hasty generalization are not.

To handle fake barns, Goldman required local reliability, or the ability to discriminate the actual state of affairs from relevant alternatives. In fake barn country, Henry’s visual barn recognition cannot discriminate real barns from façades, which are relevant alternatives in that environment. So he doesn’t know. In ordinary countryside, the same perceptual process gives knowledge.

Reliabilism is an externalist theory: what makes a belief knowledge can be outside the subject’s awareness. Henry need not know that his process is reliable; it just has to be reliable. See Internalism and externalism.

Problems.


	The generality problem (Earl Conee and Richard Feldman, 1998; noted by Goldman himself in 1979). Any belief is produced by a particular token process, which belongs to many types: “vision,” “vision in daylight,” “vision of large objects at 50 meters,” “vision of barn-shaped objects in this county on Tuesdays.” These types have very different reliability. Which type determines whether the belief is knowledge? Without a principled answer, reliabilism is incomplete.

	Reliability without awareness. Keith Lehrer’s Truetemp case (Theory of Knowledge, 1990): without his knowledge, Mr. Truetemp has had a device implanted in his head that accurately measures the temperature and causes him to form beliefs about it. He believes “It is 34 °C” and is right, as he always is, but he has no idea why he has these beliefs and has never checked them. Does he know the temperature? Many people say no. Laurence BonJour’s Norman the clairvoyant makes a similar point (see Test cases for internalism and externalism).

	The threshold problem. How reliable is reliable enough? Nagel (Knowledge, ch. 4) presses the point with a lottery. You hold one ticket in a fair lottery of a thousand; the draw has happened, but the result isn’t announced. Your belief “my ticket lost” was formed by a process that is 99.9% reliable, yet most people say you don’t know you lost. Make the lottery a million tickets and the verdict doesn’t change. So is 99.9999% reliability required? Then ordinary perception, which fails more often than one time in a million, would not give knowledge, and we slide toward skepticism. The threshold seems to need to be very high and quite low at the same time. See also Knowledge, assertion, and action.

	The value problem: see The value of knowledge.



Sensitivity and tracking

Robert Nozick (Philosophical Explanations, 1981), building on Fred Dretske (“Conclusive Reasons,” 1971), proposed that knowledge tracks the truth:


S knows that p iff:


	p is true;

	S believes p;

	Sensitivity: if p were false, S would not believe p;

	Adherence: if p were true, S would believe p.





The key condition is sensitivity. These are counterfactual conditionals, evaluated by considering the nearest possible worlds where p is false.

Nozick relativized the conditions to the method used to form the belief, because of cases like this one. A grandmother in hospital sees her grandson standing by her bed, and believes he is well. But her family has agreed that if he were ill, they would keep it from her and tell her he was fine. So if he weren’t well, she would still believe he was: her belief is insensitive. Yet surely, looking at him, she knows he is well. Nozick’s answer: in the counterfactual situation, she would be using a different method (trusting her family’s reassurance) rather than the method she actually used (looking at him). Sensitivity should be assessed holding the method fixed. This leads the tracking theory, like reliabilism, into the question of how to individuate methods, a version of the generality problem.

A tracker is like a good diagnostician: someone who would diagnose a disease if the patient had it and would not if the patient didn’t. Nagel’s illustration (Knowledge, ch. 5): a doctor whose diagnoses reliably track which patients have hepatitis A knows when a patient has it, even if she can’t say what cues she is responding to, and even if she is wrong about how she does it.

In the stopped clock case, if it were not 2:00, the man would still believe it is 2:00 (the clock would still say so). His belief is insensitive, so it isn’t knowledge. In fake barn country, if Henry were looking at a façade rather than a barn, he would still believe “That’s a barn.” Insensitive; not knowledge. Sensitivity handles many cases elegantly.

The price: closure fails. You believe you have hands. If you didn’t have hands (say, you had lost them in an accident), you would not believe you had hands. So your belief is sensitive, and you know you have hands. You also believe you are not a handless brain in a vat being fed experiences of having hands (see The brain in a vat). If you were such a brain, you would still believe you were not. So that belief is insensitive, and you don’t know you are not a brain in a vat.

So you know you have hands, but you don’t know something that obviously follows from it. The closure principle, that if you know p and know that p entails q, you know q (or are in a position to), fails. Nozick accepted this conclusion and saw it as a solution to skepticism. See Denying closure. Keith DeRose called the resulting combination an “abominable conjunction”: “I know I have hands, but I don’t know I’m not a handless brain in a vat.”

Further problems.


	Saul Kripke’s red barn (from lectures, published in Philosophical Troubles, 2011). In fake barn country, suppose all the façades are green and the one real barn is red. Henry believes “That is a red barn.” That belief is sensitive: if it weren’t a red barn, it would be a green façade, and he wouldn’t believe “red barn.” But his belief “That is a barn” is insensitive. So the tracking theory says Henry knows “That is a red barn” but not “That is a barn,” which seems absurd.

	Inductive knowledge. Ernest Sosa’s trash chute case (“How to Defeat Opposition to Moore,” 1999): I drop a bag of trash down the chute in my high-rise building and believe it is now in the basement. If it weren’t (if it had snagged on the way down), I would still believe it was. So my belief is insensitive. But surely I know where my trash is.



Safety

In response, Ernest Sosa (1999), Timothy Williamson (Knowledge and Its Limits, 2000), and Duncan Pritchard (Epistemic Luck, 2005) proposed a different modal condition:


Safety: S’s belief that p is safe iff in (nearly) all nearby possible worlds in which S believes p (in the same way), p is true.



In other words, a safe belief could not easily have been false. Where sensitivity looks at the nearest worlds where p is false and asks whether you would still believe p, safety looks at nearby worlds where you believe p and asks whether p is still true.




	
	Question it asks
	Stopped clock
	Fake barns
	Trash chute
	“I’m not a brain in a vat”





	Sensitivity
	If p were false, would you still believe p?
	Insensitive: not knowledge
	Insensitive: not knowledge
	Insensitive: not knowledge (bad result)
	Insensitive: not knowledge



	Safety
	Could you easily have believed p while p was false?
	Unsafe: not knowledge
	Unsafe: not knowledge
	Safe: knowledge
	Safe (brain-in-vat worlds are far away): knowledge





Safety handles the trash chute and keeps closure, so it supports a Moorean response to skepticism: I do know I’m not a brain in a vat, because in all nearby worlds where I believe it, it’s true.

Problems. What counts as “nearby”? The notion is vague, and critics worry that it gets fixed to deliver the desired verdicts. And beliefs in necessary truths are automatically safe (they are true in every world), even if formed by a lucky guess. So safety theorists must add further conditions, such as that the way the belief was formed would not easily have produced false beliefs in similar propositions.

Virtue-theoretic accounts

Virtue epistemology locates knowledge in the exercise of intellectual abilities, or virtues. Ernest Sosa’s AAA model (A Virtue Epistemology, 2007) uses an archer as an analogy. A shot can be:


	Accurate: it hits the target.

	Adroit: it manifests the archer’s skill.

	Apt: it is accurate because it is adroit; its success manifests the skill.



A skilled archer’s shot might be accurate and adroit but not apt: a gust of wind blows the arrow off course, and a second gust blows it back onto the target. The success is lucky, not creditable to the skill.

Knowledge, Sosa proposes, is apt belief: belief that is true because it manifests the believer’s cognitive competence. In Gettier cases, the belief is true, and formed competently, but its truth is due to luck (the second gust), not to competence. John Greco (Achieving Knowledge, 2010) develops a similar view: knowledge is a cognitive achievement, success through ability for which the believer deserves credit.

Problems.


	Fake barns. Henry’s belief is true because of his competent perception; nothing like a second gust intervenes. Sosa bites the bullet: Henry has animal knowledge (apt belief) but lacks reflective knowledge (apt belief aptly endorsed from a second-order perspective), since he could not competently assess whether his first-order belief was apt.

	Testimony. Jennifer Lackey (“Why We Don’t Deserve Credit for Everything We Know,” 2007) points out that when you arrive at a train station in Chicago and ask a passer-by for directions to the Sears Tower, you come to know where it is. But your true belief is creditable mainly to the informant’s competence, not yours. So the credit view seems to deny knowledge from testimony.



Duncan Pritchard (The Nature and Value of Knowledge, with Alan Millar and Adrian Haddock, 2010) proposes anti-luck virtue epistemology: knowledge requires both a safety condition (to exclude luck) and an ability condition (the belief must be significantly creditable to cognitive ability).

Responsibilist virtue epistemologists (Linda Zagzebski, Virtues of the Mind, 1996) focus on traits of character like open-mindedness and intellectual courage. See Virtue epistemology.

Knowledge first

Timothy Williamson (Knowledge and Its Limits, 2000) drew a radical lesson from the decades of failure: stop trying to analyze knowledge. Knowledge is not a composite of belief plus truth plus something else. It is a basic mental state in its own right, the most general factive mental state (like seeing that, remembering that, and realizing that, all of which are ways of knowing).

On this knowledge-first view, knowledge explains the other epistemic notions rather than the other way around:


	Evidence: E = K. Your evidence is all and only what you know.

	Justification: a belief is justified when it is supported by your evidence, that is, by your knowledge. Some knowledge-first theorists (Alexander Bird, 2007) say a justified belief is one that would be knowledge in normal circumstances.

	Assertion: you should assert only what you know. See Knowledge, assertion, and action.

	Belief: belief is a state that aims at knowledge; a belief that falls short of knowledge is in some way defective. In Williamson’s words, “believing p is, roughly, treating p as if one knew p.”



But isn’t belief obviously the simpler notion, since every case of knowledge is a case of belief and not vice versa? Jennifer Nagel (Knowledge, ch. 4) answers with an analogy. There are far more roughly round things than perfect circles, yet the concept of a circle is more basic: “roughly circular” is defined in terms of the circle, not the other way around. Knowing may be like the circle, the ideal, with believing as an approximation that aims at it. Being more common does not make a concept more fundamental.

Some supporting evidence comes from psychology. Across cultures, children learn and use the verb “know” earlier and more often than “think,” and even chimpanzees can track what a rival does or does not know, although no non-human animal has been shown to track another’s false belief. Representing knowledge seems to be cognitively simpler than representing mere belief (see Mindreading: how we attribute knowledge). Critics reply that the order in which we learn concepts need not reveal which is metaphysically basic: children talk about salt long before they learn about sodium.

Why does analysis fail? Williamson argues that knowledge is prime: it cannot be decomposed into an internal component (belief, justification as it seems from inside) and an external component (truth, reliability of the environment). Gettier cases exploit the gap between these two components, and there is no way to close it from the inside.

Objections. Many find E = K too restrictive. Can’t a false belief be based on evidence? (A brain in a vat has the same experiences as you; doesn’t it have the same evidence?) See The new evil demon problem.

Other philosophers draw a different lesson from the failure of analysis. Matt Weiner suggests that our use of “know” is guided by a set of handy but mutually inconsistent principles, so no definition can capture all our intuitions; trying is like identifying the make and model of a car assembled from scrap parts. Still others suggest turning away from knowledge to questions about what it is reasonable to believe. Knowledge-first theorists reply that resistance to analysis can be a sign that we have reached something fundamental.

The inescapability of Gettier problems

Linda Zagzebski (1994) argued that no analysis of the form “true belief + X” can escape Gettier cases, unless X guarantees truth.

The argument is a dilemma:


	Suppose X does not entail truth. Then there are possible cases where a belief has X but is false (someone has good reasons but bad luck). Take such a case and add a stroke of good luck that makes the belief true, independently of X. The result has true belief + X but is not knowledge. So the analysis fails.

	Suppose X does entail truth. Then the truth condition is redundant, and we are committed to infallibilism: knowledge requires grounds that guarantee truth. But then we know very little, since almost none of our grounds guarantee truth. This leads toward skepticism.



Zagzebski’s own solution was to require that the belief be true because of the exercise of intellectual virtue, which, if interpreted strictly, entails truth. This anticipates the virtue-theoretic accounts. Others took the argument as support for knowledge-first epistemology.

The lesson for critical thinking is sobering: even perfectly good reasoning can yield beliefs that are right only by accident. You cannot tell from the inside whether you are in a Gettier case. This is one reason why fallibilism and intellectual humility are appropriate.

Epistemic luck

Duncan Pritchard (Epistemic Luck, 2005) distinguished kinds of luck that do and do not undermine knowledge.

Luck compatible with knowledge:


	Content luck: it is lucky that p is true at all. (You survive a plane crash by luck; you know you survived.)

	Capacity luck: it is lucky that you have the capacity to know. (You are lucky to be alive and to have working eyes.)

	Evidential luck: it is lucky that you acquired the evidence. (A detective stumbles across a vital clue by chance; she can still know who did it.)

	Doxastic luck: it is lucky that you believe p given the evidence (a controversial category).



Luck incompatible with knowledge:


	Veritic luck: given how the belief was formed, it is a matter of luck that it is true. It could easily have been false. This is the kind of luck in Gettier cases. Pritchard further divides it:

	Intervening luck: something intervenes between belief and fact (the clock stopped; the sheep was a dog; Jones’s Ford was rented). Most Gettier cases.

	Environmental luck: nothing goes wrong in the causal chain, but the environment makes it easy to be wrong (fake barns).





	Reflective luck: from the subject’s own reflective standpoint, it is lucky that the belief is true. (Truetemp, Norman.) Whether this undermines knowledge divides internalists from externalists.



Anti-luck epistemology holds that the job of a theory of knowledge is to exclude veritic luck. Safety is the most popular way of doing this.

The value of knowledge

Why do we care about knowledge, rather than just true belief? This is the Meno problem, from the passage in Plato’s Meno quoted at the top of this chapter. A person with a true belief about the road to Larissa will get you there as reliably as someone who knows the road. So what does knowledge add?

The problem is especially sharp for reliabilism, as Linda Zagzebski (“The Search for the Source of Epistemic Good,” 2003), Jonathan Kvanvig (The Value of Knowledge and the Pursuit of Understanding, 2003), and Ward Jones (1997) pointed out. Their illustration is the swamping problem. A cup of excellent espresso from a reliable espresso machine is no better than an identical cup from an unreliable machine. The reliability of the source is valuable only as a means to good coffee, and once you have the good coffee, the value of reliability is “swamped.” Likewise, if knowledge is just true belief from a reliable process, and reliability matters only as a means to truth, then once you have a true belief, knowledge seems to add nothing.

Proposed answers:


	Stability (Plato’s own answer). Knowledge is tied down; true belief “runs away.” Williamson gives an example: a burglar who knows there is a diamond in the house will keep searching longer, and be less easily discouraged by misleading evidence, than one who merely truly believes it. Knowledge is more robust.

	Achievement (Greco, Sosa). Knowledge is a cognitive achievement: success because of ability. Achievements have value in themselves beyond the value of their results, as an earned victory is better than a lucky win.

	The conditional probability solution (Alvin Goldman and Erik Olsson, 2009). A true belief produced by a reliable process makes it more likely that your future beliefs of the same kind will also be true. The espresso machine is valuable for tomorrow’s coffee.

	Understanding is what matters (Kvanvig). Perhaps knowledge is not, after all, distinctively valuable. What we really prize is understanding, which is discussed in the next section.

	Knowledge first (Williamson). Knowledge is valuable as the fundamental relation between mind and world. The question of what it adds to true belief assumes the wrong order of explanation.



Pritchard distinguishes three versions of the value problem: explaining why knowledge is more valuable than true belief (primary); why it is more valuable than any proper subset of its parts, such as justified true belief (secondary); and why it is valuable in kind, not just in degree (tertiary). Each proposed answer handles some versions better than others.

Understanding and wisdom

Many philosophers now think that understanding, not knowledge, is the central epistemic good, especially in science and education.

Understanding-why is grasping why something is the case: its causes, explanations, or reasons. You may know that the sky is blue (someone told you) without understanding why (Rayleigh scattering of short wavelengths).

Objectual understanding is understanding a subject matter as a whole: understanding the French Revolution, understanding evolutionary biology, understanding your friend.

How does understanding differ from knowledge?


	It involves grasping connections. Understanding requires seeing how pieces of information fit together, explanatory and probabilistic relations, not just a collection of facts. Stephen Grimm and others describe it as grasping dependence relations.

	It comes in degrees more obviously than knowledge. You can understand the Revolution more or less deeply.

	It may tolerate some luck. Kvanvig (2003) imagined someone who learns about the Comanche from a book full of fabrications, where the parts about the Comanche happen to be accurate. Kvanvig thinks the reader understands, though she may not know; Pritchard disagrees.

	It may tolerate some falsehood. Catherine Elgin (True Enough, 2017) argues that scientific understanding relies on models and idealizations that are, strictly, false (frictionless planes, ideal gases, perfectly rational agents). These are “felicitous falsehoods” that enable understanding by highlighting what matters.




Test your understanding (literally). You understand something when you can (1) explain it in your own words, (2) explain why it is so, (3) apply it to new cases, (4) answer “what if things were different?” questions, and (5) see how it connects to other things you know. You merely know it when you can repeat it. The “Check your understanding” sections of this guide aim at understanding, not recall.



The illusion of explanatory depth (Rozenblit and Keil, 2002) shows how easily we confuse familiarity with understanding. People rate their understanding of how a zipper, flush toilet, or bicycle works as high, until asked to explain it step by step, after which their ratings drop sharply. See Overconfidence and the illusion of explanatory depth.

Wisdom is harder still to define. Proposed accounts include:


	Humility theories: wisdom is knowing the limits of your knowledge (Socrates). But a person who knows only that they know nothing is not thereby wise.

	Epistemic accuracy theories: the wise person believes in proportion to evidence (Sharon Ryan, “What Is Wisdom?,” 1999).

	Knowledge-of-how-to-live theories: wisdom is knowing what matters and how to live well (Aristotle’s phronēsis, practical wisdom; Robert Nozick, “What Is Wisdom and Why Do Philosophers Love It So?,” 1989).

	Hybrid theories: Ryan’s later “deep rationality” account (2012) combines well-founded beliefs about how to live with the disposition to act on them.



Knowledge-how revisited

In Chapter 1 we met the debate between Ryle’s anti-intellectualism (knowing how is an ability, not knowledge of facts) and Stanley and Williamson’s intellectualism (knowing how is a kind of knowing that).

Cases that pull in each direction:


	For intellectualism: the ski instructor. A ski instructor may know how to perform a complex jump she cannot perform herself (perhaps because of an injury). If knowing how were simply an ability, she wouldn’t know how. So knowing how is not the same as being able.

	For intellectualism: the pianist who loses her hands. She knows how to play the sonata but no longer can.

	For anti-intellectualism: the lucky novice. Someone performs a difficult skating move once, by fluke. Having the ability once doesn’t seem enough for knowing how; but knowing a proposition about the move isn’t enough either. Know-how seems to require reliable skill.

	For anti-intellectualism: skilled coping. Expert performers (athletes, musicians, drivers) often cannot articulate what they know. Hubert Dreyfus argued that expertise is largely non-propositional. Michael Polanyi (The Tacit Dimension, 1966) wrote: “we can know more than we can tell.”



For our purposes, the relevance is this: critical thinking is a skill. Knowing the names of fallacies is propositional knowledge; noticing a fallacy in the middle of a heated conversation, or catching your own motivated reasoning, is knowing how. Skills are built by deliberate practice with feedback, which is why Chapter 16 includes worked cases and daily practices.

Knowledge, assertion, and action

Knowledge seems to play special roles in communication and action.

The knowledge norm of assertion (Williamson, 2000): One must: assert p only if one knows p. Evidence for it:


	Challenges. When someone asserts something, it is natural to reply “How do you know?” or “Do you know that?” These challenges presuppose that assertion requires knowledge.

	Moore’s paradox. G. E. Moore noticed that it is absurd to say “It’s raining, but I don’t believe it’s raining,” even though the statement could be true. A parallel absurdity arises with knowledge: “It’s raining, but I don’t know that it’s raining.” If assertion requires knowledge, then asserting the first conjunct represents you as knowing it, which the second conjunct denies.

	Lottery assertions. You hold one ticket in a fair lottery of a million tickets. The probability your ticket will lose is 0.999999. Yet it seems improper for a friend to tell you flatly, “Your ticket will lose,” before the draw. Why? The knowledge norm explains it: nobody knows the ticket will lose, however probable it is.



Rival norms have been proposed: a truth norm (assert only what is true), a justified or reasonable belief norm (Jennifer Lackey, Jonathan Kvanvig), and context-dependent norms. The debate is instructive about everyday speech. Whatever the right norm, sincere assertion carries responsibility: when you assert, you give others your word (J. L. Austin), and they are entitled to rely on you. Asserting things you do not know, as if you did, is a failure of epistemic responsibility.

The knowledge norm of action (John Hawthorne and Jason Stanley, “Knowledge and Action,” 2008): treat p as a reason for acting only if you know p. If a surgeon operates without checking the chart, and it turns out to be the right kidney, we still criticize her: she didn’t know. This norm links knowledge to pragmatic encroachment: if the stakes of acting on p rise, the evidence needed to know p may rise too.

Knowing that you know

If you know something, do you also know that you know it? The KK principle (defended by Jaakko Hintikka, Knowledge and Belief, 1962) says yes: Kp → KKp.

The principle is attractive to internalists: knowledge, like justification, should be available to reflection. But it faces problems:


	Animals and children know things but lack the concept of knowledge, so they cannot know that they know.

	Regress. If knowing p requires knowing that you know p, it seems to require knowing that you know that you know p, and so on.

	Williamson’s anti-luminosity argument (Knowledge and Its Limits, 2000). Call a condition luminous if whenever it obtains, you are in a position to know it obtains. Williamson argues that almost no conditions are luminous, not even “I feel cold.” Imagine a morning that warms very gradually from freezing to hot, and you attend closely to how you feel each millisecond. At some point you stop feeling cold, but the change between successive moments is too small for you to discriminate. Knowledge requires a margin for error: to know you feel cold at time t, you must also feel cold at nearby times, or else your belief is not safe. Following the chain, if “feeling cold” were luminous, you would feel cold all the way to the end, which is false. So there are moments when you feel cold without being in a position to know it. If Williamson is right, you can know without knowing that you know.



Lesson for critical thinking: the feeling of knowing is not a reliable guide to knowing. People feel certain of false memories (see Memory), and they can know things they feel unsure of (the unconfident examinee). Externalist theories of knowledge predict exactly this gap between knowledge and our awareness of it.

Why do we have the concept of knowledge?

Edward Craig (Knowledge and the State of Nature, 1990) proposed a different approach. Instead of analyzing the concept of knowledge through cases, ask what the concept is for. Imagine a community of humans in a “state of nature” who need information about their environment. Each can observe only a small part of the world, so they must rely on others. They will need a way to identify good informants: people who are likely to be right about the question at hand, and whom they can recognize as such.

Craig’s hypothesis: the concept of knowledge evolved to flag reliable informants. “She knows” roughly means “she’s someone you can rely on about this.”

This explains many features of knowledge:


	Why it requires truth (bad information is useless).

	Why it requires reliability (we need informants who will be right, not lucky).

	Why it is context-sensitive (how reliable an informant must be depends on what is at stake). See Contextualism.

	Why testimony is central (knowledge is a social tool from the start). See Chapter 12.



Craig’s approach, sometimes called genealogical or functional, has influenced Bernard Williams (Truth and Truthfulness, 2002) and Miranda Fricker (Epistemic Injustice, 2007), who uses it to explain why wrongly discounting someone as an informant is a distinctive injustice. See Epistemic injustice.

Objections (several summarized by Jennifer Nagel, Knowledge, ch. 6):


	Knowers can be bad informants. A knower may be secretive, or a liar.

	Gettier cases. The Gettier victim has a justified true belief and in one sense would serve as a good informant, since he gets it right, yet we judge that he doesn’t know. Craig’s account has trouble explaining why.

	Evolutionary evidence. Our closest animal relatives can distinguish knowledge from ignorance, but not in the way Craig’s story makes basic. In experiments, chimpanzees are poor at using knowledgeable versus ignorant helpers who give clues about hidden food, yet a subordinate chimpanzee readily keeps track of whether a dominant rival knows where food is hidden (Brian Hare, Josep Call, and Michael Tomasello, 2001). The link between knowing and acting seems more basic than the link between knowing and informing.



Summary of theories




	Theory
	Key condition (beyond true belief)
	Handles Gettier’s cases?
	Handles fake barns?
	Main problem





	JTB
	Justification
	No
	No
	Gettier cases



	No false lemmas (Clark)
	Not inferred from falsehood
	Yes
	No
	Fake barns; Lehrer’s Nogot variant



	Defeasibility (Lehrer and Paxson, Klein)
	No undefeated true defeaters
	Yes
	Yes
	Misleading defeaters (Grabit)



	Causal (Goldman 1967)
	Appropriate causal connection
	Yes
	No
	Mathematics, generalizations, the future



	Reliabilism (Goldman, Armstrong)
	Reliable process (locally)
	Mostly
	Yes (with discrimination)
	Generality problem; Truetemp; value problem



	Sensitivity (Nozick, Dretske)
	Wouldn’t believe p if p were false
	Yes
	Yes
	Denies closure; red barn; trash chute



	Safety (Sosa, Williamson, Pritchard)
	Couldn’t easily have been wrong
	Yes
	Yes
	Vagueness of “nearby”; necessary truths



	Virtue (Sosa, Greco, Zagzebski)
	True because of competence
	Yes
	Disputed
	Fake barns; testimonial knowledge



	Anti-luck virtue (Pritchard)
	Safety + ability
	Yes
	Yes
	Complexity



	Knowledge first (Williamson)
	None: knowledge is unanalyzable
	N/A
	N/A
	Seems to give up; E = K is controversial



	Infallibilism
	Grounds guarantee truth
	Yes
	Yes
	Leads to skepticism





Check your understanding

1. Build your own Gettier case using Zagzebski’s recipe.


Answer (one example)
Justified false belief: Maria checks the weather app, which says it is 20 °C; she believes it is 20 °C. The app has frozen and is showing yesterday’s data (bad luck). Good luck: today’s temperature happens also to be 20 °C. Her belief is justified and true, but she doesn’t know the temperature.


2. Which of the theories in this chapter explains why the stopped clock case is not knowledge? Which explain the fake barn case?


Answer
Stopped clock: the causal theory (the time didn’t cause the reading), defeasibility (the true proposition “the clock has stopped” defeats), sensitivity (if it weren’t 2:00, he’d still believe it was), safety (he could easily have been wrong), and virtue accounts (the truth isn’t due to competence). No false lemmas arguably handles it if he implicitly believes “this clock is working.” Fake barns: reliabilism with discrimination, sensitivity, safety, and defeasibility; not no false lemmas or the causal theory; virtue accounts only with qualifications.


3. Explain the difference between sensitivity and safety, with an example where they give different verdicts.


Answer
Sensitivity: in the nearest worlds where p is false, would you still believe p? Safety: in nearby worlds where you believe p, is p true? The trash chute case: if the trash hadn’t reached the basement (a remote possibility), I would still believe it had, so the belief is insensitive; but in all nearby worlds where I believe it reached the basement, it did, so it is safe. Sensitivity says I don’t know; safety says I do. The same divergence arises with “I am not a brain in a vat.”


4. A financial pundit correctly predicted the last recession. Is this good evidence that the pundit knows how to predict recessions?


Answer
Not by itself. The prediction might be a Gettier-type hit: right for the wrong reasons, or right by luck. Many pundits predict recessions every year (an old joke says economists have predicted nine of the last five recessions). To judge the pundit’s knowledge, you need the full track record, including false alarms, and some check on whether the reasoning was sound. This is a question of reliability and calibration, not a single success.


5. What is the swamping problem, and how does the achievement view answer it?


Answer
If reliability is valuable only as a means to true belief, then once a belief is true, its having been reliably produced adds no value (like a good espresso from a reliable machine versus the same espresso from an unreliable one). The achievement view says knowledge is a success due to ability, and such achievements have value beyond their products, just as a victory earned by skill is more valuable than the same result obtained by luck.


6. Why does Williamson think you can know something without knowing that you know it?


Answer
Because knowledge requires a margin for error (safety): you know p only if you couldn’t easily have been wrong. Near the boundary of a gradually changing condition, you can be in the condition while any belief that you are in it would be unsafe, since nearby cases fall on the other side. So the condition isn’t “luminous.” Applied to knowledge itself, this means you can know p in circumstances where you are not in a position to know that you know p.


7. Give one example each of content luck, evidential luck, and veritic luck.


Answer
Content luck: it’s lucky that I won the lottery, but I know I won (I checked the official results). Evidential luck: I happen to overhear a conversation revealing the surprise party; I now know about it. Veritic luck: I guess the answer to a quiz question and happen to be right; I didn’t know.


8. How would Craig’s account of the concept of knowledge explain the lottery assertion puzzle?


Answer
On Craig’s view, a knower is a reliable informant about whether p. Before the draw, no one can be an informant on which ticket will lose, because they have no information discriminating this ticket from the winner. Probability alone, without discriminating information, doesn’t make someone a good informant. So we don’t treat anyone as knowing that a particular ticket will lose, and flat assertions that it will are inappropriate.


Further reading
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	Linda Zagzebski, “The Inescapability of Gettier Problems,” Philosophical Quarterly 44 (1994).

	Ernest Sosa, “How to Defeat Opposition to Moore,” Philosophical Perspectives 13 (1999).



Books


	Robert Nozick, Philosophical Explanations (Harvard University Press, 1981), ch. 3.

	Timothy Williamson, Knowledge and Its Limits (Oxford University Press, 2000). Demanding but central.

	Duncan Pritchard, Epistemic Luck (Oxford University Press, 2005).

	Ernest Sosa, A Virtue Epistemology: Apt Belief and Reflective Knowledge (Oxford University Press, 2007).

	Jonathan Kvanvig, The Value of Knowledge and the Pursuit of Understanding (Cambridge University Press, 2003).

	Edward Craig, Knowledge and the State of Nature (Oxford University Press, 1990).

	Robert Shope, The Analysis of Knowing: A Decade of Research (Princeton University Press, 1983). The encyclopedic survey of post-Gettier proposals.



Surveys


	Jonathan Jenkins Ichikawa and Matthias Steup, “The Analysis of Knowledge,” Stanford Encyclopedia of Philosophy.

	Duncan Pritchard, John Turri, and J. Adam Carter, “The Value of Knowledge,” Stanford Encyclopedia of Philosophy.
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Justification: The Structure of Good Reasons

“I beseech you, in the bowels of Christ, think it possible you may be mistaken.”

— Oliver Cromwell, letter to the General Assembly of the Church of Scotland (1650)




“We are like sailors who have to rebuild their ship on the open sea.”

— Otto Neurath (1932)



Even if knowledge cannot be defined as justified true belief, justification is a central epistemic concept in its own right. In everyday life, we rarely know for certain whether a belief is true; what we can assess is whether it is reasonable, well-supported, warranted by the evidence. When you ask “Is that a fair conclusion?” or “What grounds do you have for that?”, you are asking about justification.

This chapter covers the main theories: what justification is, how it can be lost (defeaters), how reasons can be structured without regress or circularity (foundationalism, coherentism, infinitism, and hybrids), whether justification depends only on what is “inside” the mind (internalism versus externalism), and what it means to say we can know despite the possibility of error (fallibilism).

What justification is

Justification is a normative property of beliefs: a justified belief is one it is epistemically appropriate, reasonable, or permissible to hold. Beyond that point of agreement, there are several conceptions. William Alston (“Concepts of Epistemic Justification,” 1985) distinguished many of them, and later (Beyond “Justification,” 2005) argued that philosophers have been talking about different “epistemic desiderata” under one name.




	Conception
	A belief is justified when...
	Associated with





	Deontological
	Holding it violates no epistemic duty; the believer is blameless
	Descartes, Locke, Chisholm



	Evidentialist
	It fits the believer’s evidence
	Conee and Feldman



	Reliabilist
	It was produced by a truth-conducive process
	Goldman



	Virtue-theoretic
	It manifests intellectual competence or virtue
	Sosa, Zagzebski



	Coherentist
	It coheres with the believer’s system of beliefs
	BonJour, Lehrer





Justification comes in degrees. One belief can be better justified than another, and a belief can be somewhat justified without being justified enough to count as knowledge.

Propositional and doxastic justification

Two things are called “justification,” and it is important to keep them apart.


	Propositional justification (Goldman: ex ante justification) is having good reasons available for believing p, whether or not you actually believe p, or believe it for those reasons.

	Doxastic justification (ex post justification) is a property of an actual belief: it is held on the basis of good reasons.



A detective has strong evidence that the butler committed the crime: fingerprints, motive, no alibi. She believes the butler did it. But she believes it because she dislikes butlers, not because of the evidence. She has propositional justification (the evidence supports her conclusion) but her belief lacks doxastic justification (it isn’t based on the evidence).

What does it take for a belief to be based on a reason? This is the problem of the basing relation. The most natural answer is causal: the reason must cause, or sustain, the belief. Keith Lehrer’s gypsy lawyer (“How Reasons Give Us Knowledge,” 1971) challenges this. A lawyer becomes convinced of his client’s innocence through a fortune-teller’s card reading. Later he examines the evidence and sees that it conclusively proves the client innocent, but his belief is still causally sustained by the cards; if the evidence fell apart, he would still believe. Lehrer argued that the lawyer’s belief is justified by the evidence anyway, because he understands how the evidence supports it. Most philosophers disagree, but the case shows that the basing relation is subtle.


Critical-thinking lesson. It is not enough that good reasons exist for your conclusion. Ask whether they are the reasons you actually hold it for. If you would believe the same thing even if those reasons evaporated, your belief is not really based on them. That is a warning sign of motivated reasoning. See Motivated reasoning.



Prima facie and all-things-considered justification

A belief is prima facie justified (“at first sight”) if it has some justification that could be overridden. It is ultima facie or all-things-considered justified if it remains justified after everything relevant is taken into account. Seeing that a wall looks red gives you prima facie justification to believe it is red. Learning that it is lit by red light may take that justification away. Justification that can be lost this way is defeasible.

Defeaters

A defeater is a consideration that reduces or removes the justification of a belief. John Pollock (Contemporary Theories of Knowledge, 1986) distinguished two main kinds, and the distinction is one of the most useful tools in this guide.

Rebutting defeaters are reasons to believe the conclusion is false.


You believe the bird on the fence is a crow. An experienced birdwatcher standing beside you says, “That’s a raven: look at the wedge-shaped tail.” Her testimony is a reason to think your belief is false.



Undercutting defeaters are reasons to think your grounds do not support the conclusion in this case, without being reasons to think the conclusion false.


Pollock’s example: a widget on the assembly line looks red, so you believe it is red. Then you learn that the widgets are being illuminated by a red light, which makes widgets of any color look red. You now have no reason to think the widget is red. But you have no reason to think it isn’t red either. Your grounds have been undercut.



Other kinds:


	Higher-order defeaters: evidence that your reasoning is impaired. You learn that you’ve been given a drug that causes subtle reasoning errors, or you are a pilot at high altitude where hypoxia impairs judgment without your noticing. Should you lower your confidence in a calculation that seems perfectly sound? David Christensen and others argue yes. See Higher-order evidence.

	Defeater defeaters: considerations that restore justification. You learn that the red light was switched off an hour ago, before the widget was inspected.

	Normative defeaters: evidence you should have had or considered, even if you didn’t. A doctor who fails to read the lab results that were on her desk cannot claim her diagnosis was justified simply because she didn’t know about them.

	Misleading defeaters: true propositions that would defeat your justification but point away from the truth. The Tom Grabit case in Chapter 5.




Using defeaters in discussion. When you criticize an argument, be clear about which kind of defeater you are offering. “Your conclusion is false because...” is a rebutting defeater and puts a burden on you to support it. “Your evidence doesn’t support your conclusion because...” is an undercutting defeater, and it may be enough to show the argument fails without your having to prove the opposite. Many debates go wrong because a critic offers an undercutter and the other side hears a rebutter: “So you think the vaccine is dangerous?” “No, I think this particular study doesn’t show it’s safe for this group.”



The regress problem

Suppose you believe that it will rain tomorrow (B1). Why? Because the forecast says so (B2). Why believe the forecast? Because forecasts from this service are usually accurate (B3). Why believe that? Because you have checked them against the weather many times (B4). Why trust your memory of those checks? ... and so on.

If every justified belief needs to be justified by another justified belief, then either:


	The chain ends in beliefs that are justified without being justified by other beliefs (foundationalism);

	The chain circles back, so that beliefs ultimately support each other (coherentism);

	The chain goes on forever without repeating (infinitism); or

	The chain ends in beliefs that are not justified at all, in which case, it seems, nothing supported by them is justified either (skepticism).



Aristotle posed this problem in the Posterior Analytics (I.3) and gave the first foundationalist answer. It has been the organizing problem of the theory of justification ever since.

Agrippa’s trilemma

The ancient skeptic Agrippa (1st century CE, known through Sextus Empiricus, Outlines of Pyrrhonism I.164–177) formulated five modes for inducing suspension of judgment:


	Disagreement: on any question, people disagree.

	Infinite regress: any reason offered needs a further reason.

	Relativity: things appear differently relative to different observers and circumstances.

	Hypothesis (assumption): the dogmatist stops the regress by simply assuming something without argument.

	Circularity (reciprocity): the reason offered for a claim depends on the claim itself.



Modes 2, 4, and 5 form a trilemma: every attempt to justify a belief ends in an infinite regress, an arbitrary assumption, or a circle. None seems satisfactory. The German philosopher Hans Albert (Treatise on Critical Reason, 1968) called it the Münchhausen trilemma, after Baron Münchhausen, who claimed to have pulled himself and his horse out of a swamp by his own hair.




	Horn of the trilemma
	The theory that embraces it
	How it defends the choice





	Stop at an assumption
	Foundationalism
	The foundations are not arbitrary; they are justified non-inferentially (by experience or intuition)



	Circle
	Coherentism
	Justification is holistic, not linear; mutual support is not viciously circular



	Regress
	Infinitism
	An infinite chain of available reasons is not vicious; it is what justification is



	Accept that nothing is justified
	Skepticism, or critical rationalism
	We should suspend judgment (skepticism), or rationality does not require justification, only openness to criticism (critical rationalism)





Foundationalism

Foundationalism holds that justified beliefs come in two kinds:


	Basic beliefs: justified non-inferentially, not on the basis of other beliefs. Their justification comes from experience, intuition, or their own nature.

	Non-basic beliefs: justified by being properly inferred, ultimately, from basic beliefs.



The image is a building: the foundations bear the weight of the upper floors and do not rest on anything further. Descartes used exactly this image.

This diagram is in the web edition: Justification: The Structure of Good Reasons.

Classical foundationalism

Classical foundationalism (Descartes, and in various forms Locke, Russell, and C. I. Lewis) sets a high bar. Basic beliefs must be infallible, indubitable, or incorrigible. Typical candidates are:


	Beliefs about one’s current mental states: “I seem to see something red,” “I am in pain.”

	Self-evident truths: “2 + 2 = 4,” “Nothing can be both red and green all over.”



Non-basic beliefs must follow from basic beliefs by deduction, or, in later versions, by strong inference.

Modest foundationalism

Most contemporary foundationalists are modest foundationalists (Robert Audi, James Pryor, Michael Huemer). They relax the requirements:


	Basic beliefs need only be prima facie justified. They can be fallible and defeasible.

	Ordinary perceptual beliefs can be basic. “There’s a cup on the table” can be justified directly by your visual experience, without inference from “I seem to see a cup.”

	Non-basic beliefs can be justified by inductive and abductive inference, not just deduction.



James Pryor (“There Is Immediate Justification,” 2005) and others argue that some justification must be immediate, not based on other beliefs, and that perceptual experience provides it. This is the most widely held view of the structure of justification today.

Objections to foundationalism

1. Self-referential incoherence (against classical foundationalism). Alvin Plantinga (“Reason and Belief in God,” 1983) pointed out that the principle of classical foundationalism, “A belief is justified only if it is self-evident, incorrigible, or evident to the senses, or inferred from such beliefs,” is itself neither self-evident, incorrigible, nor evident to the senses, and cannot be inferred from such beliefs. So by its own standard, no one is justified in accepting it.

2. Too little foundation (against classical foundationalism). If basic beliefs are only about one’s own mental states, and inference must be deductive, then almost nothing about the external world can be justified. Classical foundationalism leads to skepticism.

3. The Sellarsian dilemma (Wilfrid Sellars, “Empiricism and the Philosophy of Mind,” 1956). What justifies a basic belief? Presumably an experience. Now:


	If the experience has propositional content (it represents that something is so), then it is the kind of thing that can be correct or incorrect, and it needs justification itself. So it cannot be a foundation.

	If the experience has no propositional content (it is a raw sensation), then it cannot stand in logical relations to beliefs, so it cannot justify anything.



This is Sellars’s attack on the Myth of the Given (see Chapter 2). Modest foundationalists reply that experiences have propositional content but are not beliefs, so they are not the kind of state that needs justification, though they can be accurate or inaccurate. John McDowell (Mind and World, 1994) argues that experience is already conceptual and can therefore justify.

4. The arbitrariness objection (Laurence BonJour, The Structure of Empirical Knowledge, 1985). What makes a basic belief likely to be true? If there is a reason, then the belief is justified by that reason and is not basic. If there is no reason, the belief’s justification is arbitrary.

5. The speckled hen (Roderick Chisholm, “The Problem of the Speckled Hen,” 1942, crediting Gilbert Ryle). You glance at a hen with 48 speckles. Your visual experience in some sense presents all 48 speckles. But you are not justified in believing “the hen has 48 speckles,” though you would be justified in believing “the hen has 3 speckles” if it had three. So what feature of experience justifies basic beliefs? Not merely what the experience presents.

Coherentism

Coherentism denies that any beliefs are basic. A belief is justified by its coherence with the believer’s whole system of beliefs. Support is mutual and holistic, not linear.

The image is Neurath’s boat (see Chapter 2), or Quine’s web of belief, in which beliefs support each other like the strands of a net.

This diagram is in the web edition: Justification: The Structure of Good Reasons.

What is coherence? More than mere consistency (no contradictions). Laurence BonJour (The Structure of Empirical Knowledge, 1985) lists:


	Logical consistency.

	Probabilistic consistency: not believing things that are jointly very improbable.

	Inferential connections: beliefs entail or support one another.

	Explanatory relations: beliefs explain one another. Coherence is increased when a system is unified by good explanations.

	Few anomalies: few unexplained facts.



Keith Lehrer (Theory of Knowledge, 1990) and Donald Davidson (“A Coherence Theory of Truth and Knowledge,” 1983) defended other forms. Davidson’s slogan: “nothing can count as a reason for holding a belief except another belief.”

Why isn’t this viciously circular? Coherentists answer that justification is not a linear relation passed along a chain. It is a holistic property of a whole system, which individual beliefs inherit by fitting into it. Think of a jigsaw puzzle: no single piece is the foundation, but when all the pieces fit together into a clear picture, you are confident that each is in the right place.

A classic argument for the power of coherence comes from C. I. Lewis (An Analysis of Knowledge and Valuation, 1946). Several independent witnesses, each of limited reliability, give the same detailed account of an event. Even though no single witness is very trustworthy, the agreement of their stories is hard to explain unless the account is true. Courts rely on this reasoning every day. Note the essential condition: independence. If the witnesses conferred, or all read the same newspaper, their agreement is much weaker evidence.

Objections to coherentism

1. The isolation (or input) objection. A system of beliefs could be perfectly coherent yet completely disconnected from reality. A detailed novel is coherent. So is a well-developed paranoid delusion, and so is an elaborate conspiracy theory. Coherence alone cannot guarantee contact with the world. BonJour’s response was an observation requirement: a justified system must contain beliefs that attribute reliability to spontaneous, non-inferential observational beliefs, so that experience has a way to enter and disrupt the system. Critics replied that this concedes much to foundationalism. (BonJour himself later became a foundationalist.)

2. The alternative systems objection. For any coherent system, there could be another, incompatible system that is equally coherent. Which one is justified? Coherence alone cannot say.

3. The truth-connection problem. Why should coherence make a belief more likely to be true? Formal epistemologists have proved that, surprisingly, there is no measure of coherence that in general raises the probability of truth, other things being equal (Luc Bovens and Stephan Hartmann, Bayesian Epistemology, 2003; Erik Olsson, Against Coherence, 2005). Coherence among independent sources does raise probability, as in Lewis’s witnesses. But coherence produced by a single source, or by the believer’s own imagination, does not.


Critical-thinking lesson. Coherence is not enough. Conspiracy theories are often highly coherent: every fact is explained, every anomaly absorbed, every counter-argument anticipated. That coherence is part of their appeal. But coherence among beliefs that were built to fit together is weak evidence. Ask: do the parts of this story come from independent sources that could have disagreed? Does the story make risky predictions that could fail? Does it have input from observation that isn’t already interpreted through the theory? See Conspiracy theories.



Infinitism

Infinitism, defended by Peter Klein (“Human Knowledge and the Infinite Regress of Reasons,” 1999), accepts the regress horn: a belief is justified when there is an infinite, non-repeating chain of reasons available to the believer.

Klein argues from two principles:


	The Principle of Avoiding Circularity: no reason can appear earlier in its own chain of support.

	The Principle of Avoiding Arbitrariness: every reason must itself have a further reason available. There are no stopping points where a reason is simply accepted.



Together these principles imply that the chain of reasons must be infinite.

Objections and replies.


	Finite minds. We cannot hold infinitely many beliefs. Klein’s reply: the reasons need only be available, not consciously believed. You have a disposition to produce a further reason when challenged.

	The no-source objection. If no link in the chain has justification independently, adding more links cannot generate it, just as an infinite chain of people borrowing money from the next person never produces any actual money. Klein’s reply: justification is not transmitted from a source; it emerges and increases as the chain is extended. It is never complete.



Infinitism fits naturally with fallibilism. It implies that justification is always provisional and that inquiry never ends, since there is always a further reason to seek. Its critics regard this as an admission that nothing is ever fully justified.

Foundherentism

Susan Haack (Evidence and Inquiry, 1993) proposed a hybrid called foundherentism. It agrees with foundationalism that experience contributes to justification without itself needing justification from beliefs. It agrees with coherentism that beliefs support one another mutually, and that no class of beliefs is basic.

Her model is a crossword puzzle. The reasonableness of an entry depends on:


	How well it fits its clue (the analog of experiential evidence).

	How well it fits the intersecting entries (the analog of mutual support among beliefs).

	How reasonable those intersecting entries are, independently of the entry in question.

	How much of the puzzle has been completed (the comprehensiveness of the evidence).



A crossword entry can be well supported even though it relies on other entries that rely on it, without vicious circularity, because each entry is also anchored by its own clue. This is an attractive picture of how scientific and detective reasoning actually works.

Critical rationalism

The critical rationalists, Karl Popper, Hans Albert, and W. W. Bartley, took a different route. They argued that the whole search for justification (“justificationism”) is a mistake, and that the Münchhausen trilemma shows it cannot succeed.

On their view:


	We can never justify a belief in the sense of showing it to be true or probable.

	But we can criticize beliefs: test them, look for contradictions, try to refute them.

	Rationality consists not in holding justified beliefs but in holding beliefs open to criticism and preferring those that have survived the most severe criticism so far.



Bartley (The Retreat to Commitment, 1962) developed pan-critical rationalism (or comprehensively critical rationalism), which holds everything open to criticism, including rationalism itself. He argued this avoids the charge that rationalism rests on an irrational commitment, a charge often used to claim that reason and faith are on equal footing.

Objection. When critical rationalists say it is rational to prefer the theory that has survived criticism best, critics reply that this sounds like justification under a different name. Alan Musgrave, a critical rationalist, accepts this: it is reasonable to believe the best-tested theory, even though its survival doesn’t prove it true or even probable. The critical rationalist’s lasting contribution is the insight that criticism, not proof, drives the growth of knowledge. See Popper and falsificationism.

Comparing the structures




	
	Foundationalism
	Coherentism
	Infinitism
	Foundherentism
	Critical rationalism





	Are some beliefs basic?
	Yes
	No
	No
	No, but experience is a non-belief input
	No



	Shape of support
	Pyramid
	Web
	Endless chain
	Crossword
	No positive support, only surviving criticism



	Answer to the regress
	It ends in basic beliefs
	Justification is holistic
	Endless regress is not vicious
	Experience anchors; beliefs interlock
	Give up justification



	Main objection
	Sellarsian dilemma; arbitrariness
	Isolation; alternative systems
	Finite minds; no source
	Vagueness
	It smuggles justification back



	Key figures
	Aristotle, Descartes, Audi, Pryor
	Neurath, Quine, BonJour, Lehrer
	Klein
	Haack
	Popper, Albert, Bartley





Internalism and externalism

A second great divide concerns what kind of thing can justify a belief.

Internalism holds that justification depends only on factors internal to the subject’s perspective. Externalism holds that it can depend on factors external to that perspective, such as the actual reliability of the process that produced the belief, which the subject may know nothing about.

Jennifer Nagel (Knowledge, ch. 5) opens the debate with a simple test. You know that Mount Everest is the tallest mountain in the world. How did you learn it? Unless something memorable happened at the time, you almost certainly can’t say. Memory researchers call this source amnesia: we retain facts long after forgetting where they came from. If challenged, you might only be able to say that it feels familiar, and feelings of familiarity can mislead (many people “know” that Sydney is the capital of Australia; it is Canberra). Do you nonetheless know it?


	The internalist says your knowledge depends on grounds available to you. Some internalists bite the bullet and say that most of us, strictly speaking, don’t know such facts; we speak loosely, as when we call France “hexagonal.” Others say you do have accessible grounds: you know your memory is generally good, and that you have met the fact repeatedly in reliable-seeming places.

	The externalist says that if the fact is true and your belief is connected to it in the right way (through a reliable chain of teachers and books), you know, whether or not you can reconstruct the connection.



The debate is a modern descendant of the contrast between Descartes’ first-person and Locke’s third-person approaches to knowledge (see Locke).

Access internalism and mentalism

There are two main forms of internalism:


	Access internalism (Roderick Chisholm, Laurence BonJour in his internalist phase): what justifies a belief must be accessible to the subject by reflection alone. You should be able to tell, by thinking about it, whether and why your belief is justified.

	Mentalism (Earl Conee and Richard Feldman, “Internalism Defended,” 2001): justification supervenes on the subject’s mental states. Any two people alike in all their mental states are alike in what they are justified in believing.



Motivations for internalism:


	Responsibility. Justification seems connected to responsibility and blame, and you can only be responsible for what you have access to.

	The first-person perspective. From the inside, the question “Should I believe this?” can only be answered by consulting what is available to me.

	The new evil demon intuition (see below).



The case for externalism

Motivations for externalism (Alvin Goldman, Fred Dretske, Alvin Plantinga, Ernest Sosa):


	Animals and young children know things (the dog knows its owner is at the door), though they cannot reflect on their reasons.

	The regress of access. If you must be aware of your justifiers, and aware that they justify, you need justified beliefs about your justifiers, which need further justifiers, and so on.

	The truth connection. The point of justification is to make true belief more likely. But whether a process is truth-conducive is a fact about the world, not about your mental states. Internal factors alone cannot guarantee a connection to truth.

	Ordinary knowledge is full of it. Most of us cannot explain why our memory or perception is reliable, but we know things by them.



Test cases for internalism and externalism

These thought experiments are the main battleground.

Norman the clairvoyant (Laurence BonJour, “Externalist Theories of Empirical Knowledge,” 1980). Norman has a completely reliable power of clairvoyance, but he has no evidence for or against the general possibility of clairvoyance, or that he himself has it. One day, he comes to believe, through his power, that the President is in New York City. The belief is true, and it was formed by a reliable process. Is Norman justified? BonJour says no: from Norman’s own perspective, the belief came from nowhere, and it would be irresponsible for him to hold it. If so, reliability is not sufficient for justification.

Samantha the clairvoyant (also BonJour, 1980). BonJour’s sharper case adds counter-evidence. Samantha believes she has a clairvoyant power to sense where the President is, though she has never tested it and has no reason to think clairvoyance is possible. One day she believes the President is in New York, despite reading in the newspaper and seeing live on television that he is in Washington. In fact, the news reports were staged for security reasons, the President is in New York, and her power, however it works, is genuinely reliable. Externalist theories seem to say she knows. But she is being plainly irrational: she is ignoring strong evidence against her belief. Externalists have replied in several ways (Nagel, Knowledge, ch. 5, surveys them): (1) accept that she knows, and blame our contrary intuition on unfamiliarity with paranormal powers; (2) argue that her overall method, which includes ignoring counter-evidence, is unreliable, since people who ignore evidence usually go wrong (though this brings back the generality problem); or (3) add a no-defeater condition: reliability plus no accessible counter-evidence that it would be irrational to ignore. Internalists ask why, if accessible counter-evidence matters, accessible supporting evidence shouldn’t matter too.

Truetemp (Keith Lehrer, Theory of Knowledge, 1990). A device secretly implanted in Mr. Truetemp’s head reliably causes him to form true beliefs about the temperature. He has no idea why he has these beliefs and never checks them. Is he justified in believing “It is 34 °C”? Many say no, for the same reason as Norman.

The new evil demon problem (Stewart Cohen and Keith Lehrer, 1983; Cohen, “Justification and Truth,” 1984). Imagine your exact mental duplicate in a world controlled by a Cartesian demon. Your duplicate has the same experiences, the same memories, and reasons in exactly the same way as you. But in the demon world, all your duplicate’s perceptual beliefs are false, and the processes that produce them are completely unreliable. Is your duplicate less justified than you? Most people say no: your duplicate is doing everything right and is just unlucky. But reliabilism says the duplicate is unjustified. This is the strongest argument for internalism about justification.

Externalist responses:


	Normal-worlds reliabilism (Goldman, Epistemology and Cognition, 1986): a process justifies if it is reliable in “normal worlds,” those consistent with our general beliefs about the actual world. Perception is reliable in normal worlds, so the demon-world duplicate is justified.

	Distinguishing concepts: the duplicate is blameless (an internalist notion) but lacks warrant or knowledge (externalist notions). Perhaps both sides are right about different concepts.

	Proper functionalism (Alvin Plantinga, Warrant and Proper Function, 1993): a belief has warrant if it is produced by cognitive faculties functioning properly in an appropriate environment, according to a design plan successfully aimed at truth. Norman’s clairvoyance isn’t part of any design plan, so his belief lacks warrant.

	Hybrid views: William Alston (“An Internalist Externalism,” 1988) held that the grounds of a justified belief must be accessible, but their adequacy (whether they are reliable indicators of truth) need not be. Sosa distinguishes animal knowledge (externalist) from reflective knowledge (involving an internalist perspective on one’s own reliability).



Two further points from the debate.


	The generality problem is everyone’s problem. Internalists press the generality problem against reliabilism: which description of a belief-forming process determines its reliability? But, as Nagel notes, internalists need to distinguish having good evidence from believing because of it (the basing relation). A juror who has strong evidence of guilt but convicts out of racial prejudice believes the right thing for the wrong reason. To criticize the juror, internalists too must describe the process that actually produced the belief, at the right level of generality.

	Two ways of thinking. Psychologists distinguish fast, automatic cognition (recognizing a friend’s face, recalling that 7 × 11 = 77) from slow, controlled reasoning in which we work through steps we can inspect (see Dual-process theories). Accessible reasons are essential to the second kind of thinking, which is why internalist requirements feel compelling when we reflect carefully or must defend our views. Yet automatic cognition is also widely accepted as a source of knowledge. A possible compromise: first-person access to evidence matters because it is essential to the reliable functioning of reflective thought, not because it is a condition on all knowledge.




Practical upshot. For evaluating your own beliefs, you must use internalist tools: you can only consult the reasons and evidence available to you. For evaluating sources (instruments, experts, institutions, methods), externalist questions are crucial: Is this source actually reliable? What is its track record? A method can feel convincing from the inside (astrology, a hunch, a charismatic guru) and be unreliable in fact. See Experts and novices.



Evidentialism

Evidentialism is the leading internalist theory. Earl Conee and Richard Feldman (“Evidentialism,” 1985; Evidentialism, 2004) state it as:


A doxastic attitude D toward proposition p is epistemically justified for S at time t if and only if having D toward p fits the evidence S has at t.



Key features:


	Doxastic attitudes include belief, disbelief, and suspension of judgment (and, in some versions, degrees of belief). Evidentialism says which one is justified: believe if the evidence supports p, disbelieve if it supports not-p, suspend if it is balanced or insufficient.

	Synchronic: justification depends on the evidence you have now, not how you got it.

	Evidence you have, not evidence that exists somewhere.



Open questions for evidentialists:


	What is evidence? Experiences? Beliefs? Known facts (E = K)? Conee and Feldman say mental states.

	What is “fit”? Probabilistic support? Explanatory relations? Kevin McCain (Evidentialism and Epistemic Justification, 2014) develops an explanationist answer: evidence supports p when p is part of the best explanation of the evidence available.

	Evidence you should have had. Suppose you avoid reading the report that you know contains bad news about your investment. Your belief that the investment is fine fits your evidence, because you’ve carefully kept your evidence limited. Are you justified? Hilary Kornblith (“Justified Belief and Epistemically Responsible Action,” 1983) and others argue that justification also depends on responsible inquiry. Evidentialists reply that this is a failure of epistemic responsibility, which is distinct from justification. Either way, willful ignorance is an epistemic failing. See The ethics of belief.



Evidentialism is close to Hume’s maxim that “a wise man proportions his belief to the evidence” and to Clifford’s principle. It is the view most critical-thinking courses implicitly assume.

Reliabilism about justification

Process reliabilism (Alvin Goldman, “What Is Justified Belief?,” 1979) is the leading externalist theory of justification:


A belief is justified if and only if it is produced by a reliable belief-forming process, one that produces a high proportion of true beliefs.



For inferential beliefs, Goldman adds that the process must be conditionally reliable (it tends to produce true outputs when given true inputs, as deduction does) and that the inputs must themselves be justified.

Goldman’s examples of unreliable processes: “confused reasoning, wishful thinking, reliance on emotional attachment, mere hunch or guesswork, and hasty generalization.” Reliable ones: “standard perceptual processes, remembering, good reasoning, and introspection.”

Reliabilism faces the objections described above (the generality problem, Norman, Truetemp, the new evil demon). In later work (Epistemology and Cognition, 1986; “Epistemic Folkways and Scientific Epistemology,” 1992), Goldman developed versions to meet them.

Reliabilism has one great virtue for critical thinking: it tells us to evaluate methods, not just individual beliefs. The key question becomes: how reliable is the process that produced this belief? A belief formed by a reliable method can be trusted even if you can’t personally reconstruct the reasoning. A belief formed by an unreliable method should be doubted even when it feels compelling. See Chapter 14 on the reliability of human cognitive processes.

Phenomenal conservatism

Michael Huemer (Skepticism and the Veil of Perception, 2001; “Compassionate Phenomenal Conservatism,” 2007) proposed a simple and influential principle:


Phenomenal conservatism: If it seems to S that p, then, in the absence of defeaters, S thereby has at least some degree of justification for believing that p.



“Seemings” include perceptual seemings (it looks as if there is a cat), memory seemings, intellectual seemings (it seems that 2 + 2 = 4, or that torturing for fun is wrong), and introspective seemings.

Huemer offers a self-defeat argument: all our beliefs, including the belief that phenomenal conservatism is false, ultimately rest on how things seem to us. So anyone who rejects the principle undermines their own grounds for rejecting it.

Related views: James Pryor’s dogmatism (“The Skeptic and the Dogmatist,” 2000), which says that perceptual experience gives immediate prima facie justification without needing any prior justification to think perception is reliable (see Dogmatism), and Richard Swinburne’s principle of credulity (The Existence of God, 1979), which applies the same idea to religious experience.

Objections.


	Cognitive penetration. Susanna Siegel (The Rationality of Perception, 2017) imagines Jack, who fears Jill is angry at him. When he sees her, her face looks angry to him, because his fear has shaped his perception. Does the seeming justify his belief? Intuitively, no; it is contaminated by his prior fear. If seemings can be shaped by bias, prejudice, and wishful thinking, phenomenal conservatism seems to give unearned justification to biased perception. See Cognitive penetration and theory-ladenness.

	Too permissive. To a committed conspiracy theorist, it seems that the evidence points to a cover-up. Does the conspiracy theorist thereby have justification? Huemer answers that the justification is only prima facie and is easily defeated by counter-evidence. Critics reply that such people often don’t recognize defeaters.



A related, older idea is epistemic conservatism (Gilbert Harman, Change in View, 1986; Quine’s “maxim of minimum mutilation”): you are justified in continuing to believe what you already believe, unless you have a positive reason to change. It explains why we don’t need to re-justify every belief constantly, but it risks entrenching whatever we happen to believe first.

The problem of the criterion

Roderick Chisholm (The Problem of the Criterion, 1973), drawing on Sextus Empiricus and Montaigne, posed a basic puzzle about how epistemology can even begin. There are two questions:


	(A) What do we know? (What is the extent of our knowledge?)

	(B) How are we to decide whether we know? (What are the criteria of knowledge?)



It seems we can’t answer (A) without first answering (B): to sort knowledge from non-knowledge, we need a criterion. And we can’t answer (B) without first answering (A): to test a criterion, we need clear cases of knowledge to check it against. There are three responses:


	Skepticism: we can answer neither, so we know nothing.

	Methodism: start with (B), a criterion, and use it to determine what we know. Descartes (clear and distinct perception) and Locke (empiricism) were methodists. The risk: a bad criterion rules out obvious knowledge. Hume’s empiricist criterion seemed to rule out knowledge of causation and the external world.

	Particularism: start with (A), clear particular cases of knowledge (“I know I have hands”), and derive criteria from them. Reid, Moore, and Chisholm were particularists. The risk: we may start with cases that aren’t knowledge at all.



Chisholm defended particularism, admitting that he could not refute the skeptic but only choose differently. In practice, most philosophers use a reflective equilibrium between cases and criteria, adjusting each in light of the other. See Reflective equilibrium.

This puzzle has the same shape as the problem of evaluating sources in everyday life: to know which experts are reliable, you need to know what’s true; to know what’s true, you rely on experts. See Experts and novices.

Deontology and doxastic voluntarism

The deontological conception of justification treats it in terms of duties and permissions: a belief is justified when holding it is epistemically permissible, when the believer violates no epistemic duty and is blameless. This conception is natural. We say things like “You shouldn’t believe everything you read,” and we blame people for credulity.

But it faces a problem. “Ought” implies “can.” If we have duties about what to believe, then we must be able to control what we believe. Do we?

Direct doxastic voluntarism, the view that we can believe at will, seems false. Try to believe, right now, that you are on the moon, or that 2 + 2 = 5. You can say the words, but you cannot make yourself believe them. Bernard Williams (“Deciding to Believe,” 1970) argued that it is not merely a contingent fact that we can’t believe at will: belief aims at truth, and if you knew you had acquired a belief by an act of will, regardless of the truth, you could not regard it as a belief about how things are.

William Alston (“The Deontological Conception of Epistemic Justification,” 1988) concluded that since we lack voluntary control over our beliefs, the deontological conception must be abandoned.

Replies:


	Indirect control. We can’t choose beliefs directly, but we control what evidence we gather, what we pay attention to, which sources we consult, how long we deliberate, and what intellectual habits we cultivate. Pascal advised the unbeliever who wanted faith to “take holy water, have Masses said,” and so on. Our duties may be duties of inquiry, not directly of belief.

	Compatibilist control (Matthias Steup, “Doxastic Freedom,” 2008): beliefs are “free” in the sense that matters if they are responsive to reasons, as actions are free in the compatibilist sense when they respond to reasons.

	Answerability (Pamela Hieronymi, “Responsibility for Believing,” 2008): we are responsible for beliefs not because we choose them but because they reflect our own judgment about what is true. We can properly be asked for our reasons, and criticized when they are bad, as with emotions like resentment.




Practical upshot. You cannot decide to believe something. But you are responsible for your habits of inquiry: whether you seek out counter-evidence, whether you consult reliable sources, whether you check claims before sharing them. Epistemic responsibility is mostly about these indirect choices. See Chapter 13.



Fallibilism

Fallibilism is the view that we can have knowledge, or justified belief, even though our grounds do not guarantee the truth of what we believe. We can know p even though, given our evidence, it is possible that p is false. The term was coined by Charles Sanders Peirce, who wrote that “people cannot attain absolute certainty concerning questions of fact.”

Fallibilism is the dominant view in contemporary epistemology, and it is essential to critical thinking. Almost all our knowledge, including scientific knowledge, is fallible. Evidence makes conclusions probable, not certain.

Fallibilism must be distinguished from positions it is often confused with:




	View
	Claim





	Fallibilism
	We can know p even though we might be wrong.



	Infallibilism
	Knowledge requires grounds that make error impossible.



	Skepticism
	Since we might be wrong, we don’t know (infallibilism + our grounds are fallible).



	Relativism
	There is no objective truth to be wrong about.



	Dogmatism (everyday sense)
	Refusing to consider that we might be wrong.





Fallibilism is not the view that we should doubt everything, or that all views are equally good, or that confidence is always inappropriate. A fallibilist can be highly confident that the Earth orbits the Sun, and right to be. The point is that confidence should be proportioned to evidence, and even well-established beliefs remain open in principle to revision.

A puzzle for fallibilists. David Lewis (“Elusive Knowledge,” 1996) noted that fallibilism sounds odd when said aloud: “If you are a contented fallibilist, I implore you to be honest, be naive, hear it afresh. ‘He knows, yet he has not eliminated all possibilities of error.’ Even if you’ve numbed your ears, doesn’t this overt, explicit fallibilism still sound wrong?” Statements of the form “I know that p, but I might be wrong” are called concessive knowledge attributions (Patrick Rysiew, 2001). Philosophers debate whether their oddness is merely conversational (it’s misleading to draw attention to a remote possibility) or whether it reveals something about knowledge itself. Lewis’s answer was contextualism.


The practical core of fallibilism. Cromwell’s plea, “think it possible you may be mistaken,” is sometimes called Cromwell’s rule in statistics: never assign a probability of exactly 0 or 1 to an empirical proposition, because then no evidence could ever change your mind (see Bayes’ theorem). A fallibilist holds beliefs firmly enough to act on them and loosely enough to revise them. In a discussion, the fallibilist question is: What evidence would change my mind? If the answer is “nothing,” the belief is being held as a dogma, not as a conclusion.



Check your understanding

1. Distinguish propositional from doxastic justification with an example of your own.


Answer
Propositional: you have good reasons available for p. Doxastic: your actual belief in p is based on good reasons. Example: a juror has heard strong DNA evidence of guilt but votes guilty because the defendant “looks shifty.” She has propositional justification for the verdict, but her belief is not doxastically justified.


2. Classify each as a rebutting or undercutting defeater. You believe your friend is at home because her car is in the driveway. (a) You learn she lent her car to her brother this week. (b) You get a text from her saying she’s at the airport.


Answer
(a) Undercutting: it removes the support the car gave, without showing she is not at home. (b) Rebutting: it is direct evidence that she is not at home.


3. State Agrippa’s trilemma and the theory that embraces each horn.


Answer
Every justification ends in an infinite regress, a circle, or an unjustified assumption. Infinitism embraces the regress; coherentism embraces a (holistic) circle; foundationalism stops at “assumptions,” which it argues are non-arbitrary basic beliefs. Skepticism and critical rationalism take the trilemma to show that positive justification is unavailable.


4. What is the Sellarsian dilemma, and how do modest foundationalists reply?


Answer
Experience either has propositional content (and so needs justification itself) or lacks it (and so cannot logically support beliefs). Either way it cannot be a foundation. Modest foundationalists reply that experiences have propositional content but are not beliefs; they can be accurate or inaccurate, but they are not the kind of state that needs justification. They can confer justification without requiring it.


5. Why is the coherence of a conspiracy theory weak evidence of its truth?


Answer
Because coherence increases the probability of truth only when the cohering pieces come from independent sources. Conspiracy theories are typically built to fit: facts are selected and interpreted through the theory, anomalies are absorbed by adding auxiliary claims, and counter-evidence is reinterpreted as part of the cover-up. That kind of coherence can be manufactured for almost any story. Formal results in Bayesian epistemology confirm that coherence alone is not truth-conducive.


6. What is the new evil demon problem, and which theory does it target?


Answer
Your mental duplicate in a demon world has the same experiences and reasons in the same way, but all their perceptual beliefs are false and produced by unreliable processes. Intuitively, the duplicate is as justified as you are. This targets reliabilism, which implies that the duplicate is unjustified, and supports internalism.


7. Can you be blamed for a belief if you cannot choose what to believe?


Answer
Arguably yes. (1) You control your inquiry: what evidence you seek, what you attend to, which sources you trust. (2) On a compatibilist view, beliefs are free when they respond to reasons. (3) On Hieronymi’s view, you are answerable for your beliefs because they express your own judgment, just as you are answerable for your resentment or admiration.


8. Is “I know that vaccines don’t cause autism, but I could be wrong” coherent?


Answer
On a fallibilist view, yes. Knowledge does not require the impossibility of error, and the evidence against a vaccine–autism link is very strong (large studies involving millions of children, and the original 1998 paper was retracted after it was found to be fraudulent). But the sentence sounds odd, and some philosophers (Lewis) take the oddness seriously. A more natural way to express the same fallibilist stance: “The evidence is overwhelming, and I’d need extraordinary new evidence to change my mind.”
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The Sources of Knowledge

“Why, sir, should I believe the faculty of reason more than that of perception? They came both out of the same shop.”

— Thomas Reid, An Inquiry into the Human Mind (1764)




“We can know more than we can tell.”

— Michael Polanyi, The Tacit Dimension (1966)



Where does knowledge come from? Classical Indian philosophers called the sources of knowledge pramāṇas and argued about how many there are (see Chapter 2). Western philosophers have usually listed perception, memory, introspection, reason, and testimony, with inference as the way we extend knowledge from these sources.

Each source is generally reliable and each fails in characteristic ways. A critical thinker needs to know both. When someone says “I saw it with my own eyes,” “I remember it clearly,” “I just know what I feel,” “It’s obvious,” or “I read it in a reputable source,” they are appealing to one of these sources, and each appeal can be evaluated.

Basic and derived sources

Robert Audi (Epistemology, 3rd ed. 2011) distinguishes:


	Basic sources: sources that can produce knowledge or justification without depending on another source. Audi lists perception, memory, introspection (consciousness), and reason.

	Derived sources: sources whose deliverances depend on other sources. On Audi’s view, testimony is derived: to learn from what you tell me, I must perceive your words.



Another useful distinction is between generative sources, which produce new knowledge (perception, reason), and preservative sources, which keep or pass on knowledge already acquired (memory, and on some views testimony). Whether memory and testimony can ever generate knowledge is debated below.




	Source
	Typical content
	Characteristic failures





	Perception
	The current state of the physical world
	Illusion, hallucination, inattention, expectation effects



	Memory
	The past
	Reconstruction, false memory, source confusion



	Introspection
	Your own current mental states
	Confabulation about reasons; misdescription of experience



	Reason
	Logical, mathematical, conceptual truths
	Mistaking the familiar for the self-evident; calculation errors



	Testimony
	Anything others know
	Lies, errors, distortion along chains of transmission



	Inference
	Conclusions from the above
	Invalid reasoning; unreliable induction; missed alternatives





Perception

Perception is the most basic source of knowledge about the physical world. Philosophers ask two questions about it: What do we directly perceive? and How does perception justify beliefs?

Naive and direct realism

Naive realism is the commonsense view: we perceive physical objects directly, and they are as they appear, colors and all.

Direct realism keeps the core idea, that we perceive physical objects themselves and not some inner intermediary, but drops the claim that objects are always as they appear. Perception involves complex physical and neural processes, but what we are aware of is the object, not the process. Thomas Reid defended direct realism against the “way of ideas” (see Reid and common sense), and it has many defenders today.

The argument from illusion and hallucination

Two classic arguments try to show that we do not perceive physical objects directly.

The argument from illusion. A straight stick half submerged in water looks bent. What you see is bent. The stick is not bent. So what you see is not the stick but something else: a sense-datum, an image in the mind. Bertrand Russell opens The Problems of Philosophy (1912) with a version: the color of his table seems to vary with the light and his position, so “the colour is not something which is inherent in the table, but something depending upon the table and the spectator and the way the light falls on the table.” A. J. Ayer (The Foundations of Empirical Knowledge, 1940) and H. H. Price (Perception, 1932) developed the theory of sense-data.

The argument from hallucination. Macbeth hallucinates a dagger. His experience can be subjectively indistinguishable from seeing a real dagger. In hallucination, there is no dagger, so he is aware of something else, perhaps a mental image. Since the veridical experience is indistinguishable from the hallucination, it is natural to conclude that the same kind of thing is its immediate object. (This is sometimes called the “spreading step” or the “common factor” assumption.)

The time-lag argument. When you look at a distant star, you see light that left it thousands of years ago. The star may no longer exist. So what you see, it is argued, is not the star as it is now, but something else.

J. L. Austin (Sense and Sensibilia, 1962) attacked the argument from illusion. When the stick looks bent, we see a stick that looks bent. Nothing bent is seen. The argument trades on running together “looks bent” and “is a bent-looking thing.” Austin also insisted that illusions (where a real object is misperceived) differ fundamentally from hallucinations (where there is no object), and that lumping them together distorts the analysis.

Indirect realism and sense-data

Indirect realism (representative realism) holds that we perceive physical objects, but only indirectly, by being directly aware of mental representations (ideas, sense-data, percepts) that are caused by and represent those objects. Descartes, Locke, and Russell held versions of this view.

Indirect realism fits well with science: light reflected from objects enters the eye, is transduced into neural signals, and processed by the brain into a representation. But it has a serious epistemological problem, the veil of perception: if all I directly perceive are my own representations, how can I know that they resemble, or even correspond to, anything outside? I can never step outside my representations to compare them with the world. Berkeley exploited this to argue for idealism, and it underlies Cartesian skepticism.

Idealism and phenomenalism

If we only ever perceive ideas, why believe in anything beyond them?


	Berkeley’s idealism: physical objects just are collections of ideas, sustained by God’s perception. See Berkeley.

	Phenomenalism (John Stuart Mill, An Examination of Sir William Hamilton’s Philosophy, 1865; later A. J. Ayer): physical objects are “permanent possibilities of sensation.” “There is a table in the next room” means roughly “If I were to go into the next room, I would have table-like experiences.” Phenomenalism was abandoned in the mid-20th century because the translations could never be completed, and the conditions (“if I were to go into the next room”) themselves refer to physical objects.



Disjunctivism

Disjunctivism (J. M. Hinton, 1967; Paul Snowdon; John McDowell, “Criteria, Defeasibility, and Knowledge,” 1982; M. G. F. Martin) rejects the “common factor” assumption. A veridical perception and a matching hallucination may be subjectively indistinguishable, but they are fundamentally different kinds of mental state. When you see a dagger, you are related to the dagger itself; when you hallucinate, you are not. What they have in common is only a disjunction: “either I am seeing a dagger, or it merely seems to me that I am.”

Epistemological disjunctivism (McDowell; Duncan Pritchard, Epistemological Disjunctivism, 2012) applies this to justification. In the good case, your reason for believing there is a dagger is that you see that there is a dagger, a reason that guarantees truth (it is factive). In the bad case, you have only the weaker reason that it seems to you there is a dagger. This view offers a distinctive response to skepticism. See Epistemological disjunctivism.

Other theories of perceptual experience include adverbialism (Roderick Chisholm, C. J. Ducasse), which says that seeing red is sensing “redly,” not being aware of a red object, and intentionalism or representationalism (Gilbert Harman, Michael Tye), which says that experiences represent the world as being a certain way, as beliefs do, and can be accurate or inaccurate.

Primary and secondary qualities

Galileo (The Assayer, 1623) wrote that tastes, odors, and colors “reside only in the consciousness”; if the living creature were removed, all these qualities would be annihilated. Robert Boyle and John Locke developed the distinction:


	Primary qualities (shape, size, motion, number, solidity) are in objects as we perceive them.

	Secondary qualities (color, sound, taste, smell, warmth) are powers in objects to produce experiences in us. The experiences do not resemble anything in the objects.



Locke’s argument: put one hand in hot water and the other in cold, then put both in lukewarm water. The same water feels warm to one hand and cold to the other. It cannot be both warm and cold, so warmth is not in the water as it is felt.

Berkeley replied that the same relativity applies to primary qualities (an object looks larger up close), so the distinction collapses. Modern color science has kept the debate alive. Color physicalists identify colors with surface reflectance properties; dispositionalists identify them with powers to cause experiences; eliminativists say nothing in the world is literally colored.

A vivid modern example is “the dress”, a photograph that went viral in 2015. Some people saw a white and gold dress, others blue and black (it was physically blue and black). The disagreement arises because the brain automatically corrects for the color of the ambient light (color constancy), and people’s brains made different assumptions about the lighting in the ambiguous photograph. Perception is not a passive recording. It is an interpretation.

Cognitive penetration and theory-ladenness

Is what you perceive affected by what you believe, expect, or want?

Theory-ladenness. Norwood Russell Hanson (Patterns of Discovery, 1958) asked us to imagine Tycho Brahe and Johannes Kepler watching the sunrise. Tycho believed the Sun orbits the Earth; Kepler believed the Earth orbits the Sun. Do they see the same thing? Hanson suggested that in a sense they do not: observation is shaped by the concepts and theories the observer brings to it. Thomas Kuhn compared scientific revolutions to gestalt switches, like the duck–rabbit figure, which can be seen as a duck or as a rabbit but not both at once. See Theory-ladenness of observation.

Modularity. Jerry Fodor (The Modularity of Mind, 1983) argued that early perception is informationally encapsulated: it is not influenced by beliefs. His evidence was illusions like the Müller-Lyer illusion (two lines of equal length, one with arrowheads pointing in and one with arrowheads pointing out, look unequal). Even after you measure them and know they are equal, they still look unequal. Your belief does not penetrate your perception.

Cognitive penetration. Others argue that higher-level states can affect perception. Susanna Siegel’s example (see Phenomenal conservatism) of Jack, whose fear that Jill is angry makes her face look angry to him, raises the question of whether such penetrated perceptions can justify beliefs. Empirical research is contested. One well-known line of research concerns racial bias in split-second judgments: in studies such as B. Keith Payne’s (2001), participants primed with Black faces more often misidentified tools as guns under time pressure. Whether such effects occur in perception itself or in later judgment is debated, but either way, the lesson is that “I saw it” is not immune to bias.

Perception in practice: how the senses mislead

Perception is generally reliable for medium-sized objects in good conditions. But it is constructive. Hermann von Helmholtz (1867) described perception as unconscious inference: the brain infers the most likely causes of its sensory input. Modern predictive processing theories (such as Andy Clark, “Whatever Next?,” 2013) develop this idea: the brain constantly predicts its input and updates on the error. Mostly, this makes perception fast and accurate. Sometimes it produces systematic errors:


	Inattentional blindness. In Daniel Simons and Christopher Chabris’s famous 1999 experiment, participants counted basketball passes in a video. About half failed to notice a person in a gorilla suit walking through the scene and thumping their chest. We see far less than we think we do.

	Change blindness. People often fail to notice large changes in a scene if the change occurs during a brief interruption, such as a blink or a cut. In some experiments, people giving directions failed to notice that the person they were talking to had been replaced by someone else.

	The McGurk effect (McGurk and MacDonald, 1976). When you watch a video of someone saying “ga” dubbed with the sound “ba,” you typically hear “da.” What you see changes what you hear.

	Expectation. Wine tasters described a white wine dyed red using the vocabulary of red wines (Morrot, Brochet, and Dubourdieu, 2001).

	Conditions. Distance, lighting, stress, speed, and the presence of a weapon (“weapon focus”) all degrade eyewitness perception.




Critical-thinking lesson. “I saw it with my own eyes” is strong evidence for things perception is good at (a large object, in good light, at close range, attended to) and weak evidence for things it is bad at (fleeting events, peripheral details, identification of strangers, events that fit or violate strong expectations). Ask what the conditions of observation were.



Memory

Memory lets us retain what we have learned. Without it, we could know nothing beyond the present moment. Psychologists distinguish (following Endel Tulving, 1972):


	Episodic memory: memory of particular events you experienced (“I remember my first day at school”).

	Semantic memory: memory of facts (“I remember that Paris is the capital of France”).

	Procedural memory: memory of how to do things (riding a bicycle), closely related to knowledge-how.



Is memory generative or merely preservative? The traditional view, preservationism (Tyler Burge, “Content Preservation,” 1993), says memory only preserves knowledge and justification acquired earlier; it cannot create new knowledge. Jennifer Lackey (“Memory as a Generative Epistemic Source,” 2005) argued that memory can generate knowledge: for example, if a defeater that blocked your knowledge at the time of learning has since disappeared, you may come to know through memory something you did not know originally.

How reliable is memory? Research since Frederic Bartlett’s Remembering (1932) shows that memory is reconstructive, not reproductive. We do not replay a recording; we rebuild the memory each time from fragments, filling gaps with expectations, knowledge, and later information.


	Bartlett’s “War of the Ghosts” (1932). English participants who retold an unfamiliar Native American folk tale gradually changed it to fit their own cultural expectations, dropping the supernatural elements and rationalizing the plot.

	The misinformation effect. In Elizabeth Loftus and John Palmer’s 1974 study, participants watched a film of a car accident. Those asked “How fast were the cars going when they smashed into each other?” estimated higher speeds than those asked about the cars that “hit” each other, and a week later were more likely to “remember” broken glass, though there was none.

	Implanted memories. In the “lost in the mall” study (Loftus and Pickrell, 1995), a minority of participants came to remember, sometimes in detail, a childhood event of being lost in a shopping mall that had never happened, after family members “confirmed” it.

	Flashbulb memories. People feel extremely confident about where they were when they heard shocking news. Ulric Neisser and Nicole Harsch (1992) asked students the day after the 1986 Challenger explosion how they had heard the news, then asked again about two and a half years later. Many later accounts were substantially different, yet participants were confident in them. Studies after 9/11 (Talarico and Rubin, 2003) found that flashbulb memories decay like ordinary memories while confidence stays high.

	Eyewitness error. Mistaken eyewitness identification has been a factor in roughly 70% of the wrongful convictions in the United States later overturned by DNA evidence, according to the Innocence Project.



An important nuance: the relationship between confidence and accuracy depends on conditions. John Wixted and Gary Wells (2017) showed that an eyewitness’s initial confidence, recorded at a fair, properly administered first identification, is quite diagnostic of accuracy. Confidence expressed later, after feedback, repetition, and rehearsal, is much less so, because confidence inflates over time.


Critical-thinking lesson. Vividness and confidence are poor guides to the accuracy of a memory, especially after time has passed and the memory has been discussed and retold. Where accuracy matters, look for records made at the time. Be especially cautious of memories that have been shaped by later questioning or by what others “remember.”



Philosophically, trust in memory raises the same issue as trust in perception: we cannot check memory without relying on memory. Richard Foley (Intellectual Trust in Oneself and Others, 2001) argues that some degree of self-trust in our basic faculties is unavoidable and rational, though it must remain open to correction. Russell’s skeptical five-minute hypothesis, that the world might have been created five minutes ago complete with our memories, is discussed in Chapter 8.

Introspection and self-knowledge

Introspection is the faculty by which we know our own current mental states: thoughts, feelings, sensations, desires. Descartes held that the mind is transparent to itself: we have privileged access to our own minds, and our judgments about them are especially secure.

There is something right about this. If I sincerely say “I have a headache,” you are in no position to correct me. This first-person authority is part of how we use mental concepts.

But psychology has shown that introspection is far less reliable than it feels, especially about the causes of our mental states and actions.


	Telling more than we can know. Richard Nisbett and Timothy Wilson’s classic 1977 paper reported experiments in which people’s choices were influenced by factors they did not mention and denied when asked. In one study, shoppers asked to choose among four identical pairs of stockings displayed in a row tended to pick the one on the right. Asked why, they cited the quality of the stockings; asked directly whether position had influenced them, they denied it. Nisbett and Wilson concluded that when people report the reasons for their behavior, they often use a priori causal theories about what would plausibly cause such behavior, rather than direct introspective access.

	Choice blindness. Petter Johansson, Lars Hall, and colleagues (2005) showed participants pairs of photographs of faces and asked them to choose the more attractive. Through sleight of hand, the experimenters sometimes handed over the photo that had not been chosen. Most participants failed to notice the switch and went on to give reasons for “their choice,” sometimes citing features present only in the photo they had rejected.

	Confabulation. Neuropsychological patients, such as split-brain patients studied by Michael Gazzaniga, readily invent explanations for actions caused by processes they have no access to, without any awareness that they are inventing.

	Even current experience. Eric Schwitzgebel (“The Unreliability of Naive Introspection,” 2008) argues that people are often wrong even about the character of their current conscious experience, for example about how much of the visual field is clear and colored, or whether they think in words.



Timothy Wilson’s Strangers to Ourselves (2002) summarizes the research: much of the mind’s work is inaccessible to consciousness, and our explanations of our own behavior are often constructions.

How do we know our own beliefs? Gareth Evans (The Varieties of Reference, 1982) noted that if someone asks you “Do you think there will be a third world war?”, you answer by thinking about the world, not by looking inward: “in making a self-ascription of belief, one’s eyes are, so to speak, or occasionally literally, directed outward.” This transparency method (developed by Richard Moran, Authority and Estrangement, 2001, and Alex Byrne, Transparency and Self-Knowledge, 2018) explains first-person authority about belief without an inner eye.


Critical-thinking lesson. When you explain why you believe something, your explanation may be a rationalization produced after the fact. This is one reason why it helps to write down your reasons before you reach a conclusion, to have other people examine your reasoning, and to be suspicious when your stated reasons change but your conclusion never does. See The argumentative theory of reasoning.



Reason and the a priori

Reason gives us a priori knowledge: knowledge that does not depend on experience beyond what is needed to understand the proposition (see A priori and a posteriori). Candidates include:


	Logic: “If p and q, then p.”

	Mathematics: “7 + 5 = 12.”

	Conceptual truths: “All bachelors are unmarried,” “If A is earlier than B and B is earlier than C, then A is earlier than C.”

	Apparent necessary truths about the world: “Nothing can be red and green all over at the same time.”

	Perhaps some moral truths: “Torturing someone purely for fun is wrong.”



Rationalism and empiricism about the a priori

Rationalists hold that there is substantive a priori knowledge, grasped by rational intuition or insight. Laurence BonJour (In Defense of Pure Reason, 1998) argues that without rational insight we could not know even the principles of inference that empiricists rely on, so empiricism undermines itself.

Moderate empiricists (the logical positivists) accept a priori knowledge but say it is all analytic: true by definition or convention, and so saying nothing about the world. Mathematics and logic, on this view, are systems of tautologies.

Radical empiricists (Mill; Quine) deny that there is any a priori knowledge at all. For Quine, even logic and mathematics are part of the web of belief and could in principle be revised in response to experience. Hilary Putnam (“Is Logic Empirical?,” 1968) suggested that quantum mechanics might give us reason to revise classical logic.

The lesson of non-Euclidean geometry

The strongest historical case against overconfident rationalism is geometry. Kant thought Euclidean geometry was synthetic a priori: necessarily true of space and knowable by pure reason. In the 19th century, Nikolai Lobachevsky, János Bolyai, and Bernhard Riemann developed consistent non-Euclidean geometries in which, for example, the angles of a triangle do not add up to 180°. In 1915, Einstein’s general theory of relativity described physical space-time as non-Euclidean, and observations have supported it since. What seemed self-evident about the world turned out to be false.

The standard lesson is a distinction. Pure geometry (what follows from given axioms) is a priori. Applied geometry (which axioms describe physical space) is empirical. More generally: “It’s self-evident” and “It’s inconceivable that it could be otherwise” are claims to examine, not trump cards. What seems self-evident may reflect habits of thought, limited experience, or lack of imagination.

Mathematical knowledge

Mathematical knowledge poses a special puzzle, set out by Paul Benacerraf (“Mathematical Truth,” 1973). The most natural account of mathematical truth treats numbers as abstract objects existing outside space and time (Platonism). But the most natural account of knowledge requires some causal or other connection between knower and known. How can we have any connection with objects outside space and time? The rival positions are Platonism (with an account of non-causal access, such as rational intuition), nominalism or fictionalism (Hartry Field, Science Without Numbers, 1980: there are no numbers, and mathematics is a useful fiction), structuralism (mathematics is about structures, not objects), and formalism (mathematics is the manipulation of symbols by rules). The Quine–Putnam indispensability argument says we should believe in mathematical objects because our best scientific theories cannot do without them.

Moral knowledge

Can we know moral truths, and if so, how?


	Intuitionism (W. D. Ross, The Right and the Good, 1930): basic moral principles, such as prima facie duties of fidelity, non-maleficence, and justice, are self-evident to a mature, reflective mind, like mathematical axioms.

	Reflective equilibrium (Rawls): moral knowledge results from bringing principles and considered judgments into coherence. See Reflective equilibrium.

	Moral perception: we can sometimes see that an act is cruel, as we see that a surface is red.

	Anti-realism and skepticism: there are no objective moral facts to know, or we could not know them. Evolutionary debunking arguments (Sharon Street, “A Darwinian Dilemma for Realist Theories of Value,” 2006; Richard Joyce, The Evolution of Morality, 2006) argue that our moral intuitions were shaped by natural selection for reproductive fitness, not for tracking moral truth, which undermines their reliability if moral realism is true.



This debate matters for everyday argument because almost every practical dispute has a normative premise. Whatever your meta-ethics, moral claims can be defended with reasons, tested against cases, checked for consistency, and examined for bias, and moral arguments can be valid or invalid like any others.

Testimony

Testimony, in the philosopher’s broad sense, is any case in which we come to believe something because someone told us: in speech, writing, a textbook, a map, a news report, a road sign, an encyclopedia, a scientific paper.

Most of what you know comes from testimony. You know your date of birth, the shape of the Earth, the existence of countries you have never visited, the events of history, the findings of science, and the meanings of most words, because others told you. C. A. J. Coady (Testimony: A Philosophical Study, 1992) showed that even our attempts to check testimony usually rely on further testimony. If knowledge by testimony is not genuine knowledge, we know very little.

The central question: what justifies believing what others tell us?

First, what counts as testimony? If someone says “I have a hoarse voice” and you hear that their voice is hoarse, you learn something by perception: the sentence “Smith got the job,” said in the same voice, would have taught you the same thing. Testimony proper is when the content of what is said does the work: you understand what the speaker says and take their word for it (Jennifer Nagel, Knowledge, ch. 6).

Locke: testimony gives only probability

At one extreme, John Locke held that testimony never gives knowledge. For Locke, knowledge requires certainty, and what others tell us is at best highly probable. If you see a man walk across a frozen lake, you know it; if someone tells you she saw it, you may reasonably judge it very likely, but you do not know it (Essay, IV.xv–xvi).

Locke recommended proportioning confidence in testimony to its fit with your own experience and to six further considerations (IV.xv.4):


	The number of witnesses.

	Their integrity.

	Their skill (competence to observe).

	Their purpose in reporting it (in the case of written testimony, the design of the author).

	The consistency of the report’s parts and circumstances.

	Any contrary testimony.



His most famous illustration concerns the King of Siam (IV.xv.5). A Dutch ambassador told the king that in Holland, water became so hard in cold weather that men, and even an elephant, could walk on it. The king replied: “Hitherto I have believed the strange things you have told me, because I look upon you as a sober fair man, but now I am sure you lie.” Given a lifetime of tropical experience, Locke thought the king’s response reasonable. The story is a vivid lesson in how prior plausibility shapes the evaluation of testimony (compare Hume on miracles and Evidence and confirmation), and a warning that a rational prior can still be wrong when experience is narrow.

Locke’s position is radical. It implies that you don’t know where you were born, that Antarctica exists, or that Locke himself ever lived. His reason, that testimony can always be overturned by later contrary reports, seems to prove too much, as Nagel observes: perception and memory can also be undermined later, and Locke still counted them as sources of knowledge. If the later doubt is misleading, it doesn’t show that you never knew.

Reductionism

Reductionism holds that testimonial justification reduces to other sources: perception, memory, and inference. You are justified in believing testimony only if you have independent, non-testimonial reasons to think the speaker is reliable.

David Hume stated a global version in the Enquiry (Section X): our trust in testimony is based on our experience of the “conformity of facts to the reports of witnesses.” We have found testimony generally reliable, so we trust it.

Objections. Coady argued that no individual has observed nearly enough cases to support a global inference about the reliability of testimony. Most of what anyone has checked has been checked against other testimony. And young children learn language and a vast amount of information by trusting what they are told long before they could possibly have evidence of reliability.

Elizabeth Fricker (“Against Gullibility,” 1994) proposed local reductionism: for each particular piece of testimony, the hearer needs positive reasons to trust this speaker on this topic, which can come from monitoring the speaker for signs of insincerity or incompetence. This is more plausible for adults, though critics doubt that we usually have such reasons. The two versions come apart in a simple case: lost in a strange city, you ask a passing stranger for directions. The global reductionist says you can gain knowledge, since you have a standing reason to trust testimony in general; the local reductionist says you have at best a lucky true belief, since you have no specific reason to trust this stranger.

Why might testimony call for more caution than perception? Nagel (Knowledge, ch. 6) suggests a contrast with honeybees. A bee that learns the location of nectar from another bee’s dance can fly there as if it had been there itself, a kind of “cognition by proxy.” Bee signals can be faulty, as eyes can, but bees cannot deliberately deceive. Human informants are free agents with their own purposes, and some of them lie. On the other hand, perhaps we are more careful than we seem. Research on epistemic vigilance (Dan Sperber and colleagues, “Epistemic Vigilance,” 2010; Hugo Mercier, Not Born Yesterday, 2020) suggests that people constantly, and mostly unconsciously, monitor speakers for competence and honesty and check what they are told against what they already believe. Even young children prefer informants who have been accurate in the past.

Anti-reductionism

Anti-reductionism (also called the direct or default view) holds that testimony is a basic source of justification in its own right, like perception and memory. The view is ancient. In the Nyāya Sūtra (c. 2nd century CE), Akṣapāda Gautama treated testimony (śabda) as a distinct means of knowledge, not a form of inference: we do not reason “Lee said Smith got the job; Lee is reliable; so Smith got the job,” but come to know it simply by understanding what a knowledgeable speaker says. The Nyāya tradition added that knowledge can come from anyone who knows and intends to share it, sage or foreigner alike (Nagel, Knowledge, ch. 6). Thomas Reid argued that we have a natural principle of credulity (a disposition to believe what we are told) matched by a principle of veracity (a disposition to tell the truth), both given by nature.

Tyler Burge (“Content Preservation,” 1993) proposed the Acceptance Principle: “A person is entitled to accept as true something that is presented as true and that is intelligible to him, unless there are stronger reasons not to do so.” Testimony is justified by default, and the default can be defeated.

Objection: gullibility. Doesn’t this license believing whatever strangers on the internet say, as long as you have no specific reason to doubt them? Anti-reductionists reply that we usually do have defeaters available, from background knowledge about the source, the implausibility of the claim, or signs of insincerity, and that we are obliged to heed them.

Hybrid and interpersonal views

Jennifer Lackey (Learning from Words, 2008) proposed a dualist view that combines the insights of both sides. Testimonial justification requires both that the speaker’s testimony is in fact reliable (a condition on the speaker’s side, as externalists and anti-reductionists stress) and that the hearer has some positive reasons for accepting it (a condition on the hearer’s side, as reductionists stress), though not necessarily reasons strong enough to justify the belief alone.

Interpersonal or assurance views (Richard Moran, “Getting Told and Being Believed,” 2005; Edward Hinchman, “Telling as Inviting to Trust,” 2005; Paul Faulkner) emphasize that testimony is not just evidence, like a thermometer reading. When someone tells you something, they give you their assurance, take responsibility for its truth, and invite your trust. If they are wrong, you can hold them accountable in a way you cannot hold a thermometer accountable.

Transmission and generation

Does testimony only transmit knowledge, like a pipe carrying water, or can it generate it?

The transmission view says a hearer can come to know p through testimony only if the speaker knows p. Plato’s jury example already points this way (see Plato): jurors persuaded by a lawyer who has no idea whether his client is innocent don’t come to know that he is, even if he is. Lackey describes the transmission view with the image of a bucket brigade: to pass you a full bucket of water, I must have a full bucket; and if I pass it, then, spills aside, yours will be full too. “Spills” include mishearing, and doubts, even unreasonable ones, that stop you from accepting what you’re told.

Jennifer Lackey (Learning from Words, 2008) offered a counterexample, the creationist teacher. Stella is a devoutly religious biology teacher who does not believe in evolution. But she recognizes that the scientific evidence supports it and conscientiously teaches it accurately to her students. The students come to know that humans evolved from earlier species, though Stella neither believes nor knows it. So testimony can generate knowledge the speaker lacks. What matters is that the testimony is a reliable conduit of information, not that the speaker has knowledge.

Groups can fill the bucket together. Nagel (Knowledge, ch. 6) gives the example of a Wikipedia article. The editor who first wrote a particular sentence may have been unsure of a detail, but after the sentence has been checked and corrected by many editors, the article as a whole may be reliable enough to give readers knowledge. How each theory treats this case is revealing:


	A Lockean says readers get only probable opinion.

	A reductionist says readers gain knowledge only if they have reasons to trust Wikipedia, such as the 2005 Nature study comparing its accuracy with Encyclopaedia Britannica (see Epistemic institutions) or their own experience of checking it.

	A direct theorist can say that even a naive twelve-year-old gains knowledge, as long as the site’s quality controls are actually working, though traditional versions would require some individual contributor to know the fact.



Evaluating testimony in practice

Philosophy does not give a simple rule for when to believe what you are told. But historians, judges, journalists, and intelligence analysts have developed practical criteria. When assessing testimony, ask:


	Competence: Was the source in a position to know? (Did they witness it? Do they have relevant expertise?)

	Sincerity: Does the source have a motive to deceive? A claim against interest is more credible. Historians call this the criterion of embarrassment: a source reporting something unflattering to itself is less likely to be inventing it.

	Track record: Has this source been reliable before, on this kind of topic?

	Independence and corroboration: Is the claim confirmed by sources that are genuinely independent? Ten articles repeating one press release are one source, not ten.

	Chain length: Is this first-hand, second-hand, or tenth-hand? Information degrades along chains of transmission, as in the children’s game of “telephone.”

	Specificity and checkability: Vague claims are cheap to make. Specific claims that could be checked are a sign of good faith.

	Prior plausibility: How likely is the claim, given everything else you know? Hume’s argument about miracles is an application of this criterion. See Philosophical razors and heuristics.

	Consistency: Is the testimony internally consistent, and consistent with the same source’s other statements?



Hume himself listed signs that should lower our trust: “when the witnesses contradict each other; when they are but few, or of a doubtful character; when they have an interest in what they affirm; when they deliver their testimony with hesitation, or on the contrary, with too violent asseverations.”

A cautionary tale about chains of testimony. For decades, textbooks and articles repeated that the belief that spinach is exceptionally rich in iron (popularized by the cartoon Popeye) arose from a misplaced decimal point in a 19th-century analysis. The story was often told as a lesson in checking sources. But the criminologist Mike Sutton (2010) traced the decimal-point story itself and found no good evidence for it. A myth about the spread of myths had spread by uncritical repetition. The lesson applies to everyone, including authors of critical-thinking guides.

For testimony in a social context, including trust in experts, the novice–expert problem, echo chambers, misinformation, and AI systems as sources, see Chapter 12.

Inference

Inference extends knowledge from the other sources. Deduction preserves truth: if you know the premises and competently deduce the conclusion, you come to know the conclusion. This is the principle of closure (see The closure argument). Induction and abduction go beyond the premises, generating new beliefs that are probable, not certain.

Can you gain knowledge by inference from a false premise? Ted Warfield (“Knowledge from Falsehood,” 2005) gave an example. Before a talk, you count the audience carefully and conclude there are 53 people. You have 100 handouts, so you conclude that you have enough. In fact, you miscounted and there are 52 people. Your conclusion that you have enough handouts is inferred from a false belief, yet it seems to be knowledge. The false premise was “close enough” to the truth to make no difference. This complicates the no false lemmas response to Gettier.

The rest of this guide deals with inference in detail: deductive logic in Chapter 3, induction and probability in Chapter 9, and explanation and causal inference in Chapter 10.

Knowledge by presence

The Illuminationist philosopher Shihāb al-Dīn Suhrawardī (1154–1191) distinguished two kinds of knowledge:


	Acquired or representational knowledge (ʿilm ḥuṣūlī): knowledge through concepts, images, or representations of an object. Almost all knowledge of the external world is of this kind. There is always a gap between the representation and what it represents, so error is possible.

	Knowledge by presence (ʿilm ḥuḍūrī): knowledge in which the object known is itself present to the knower, with no representation in between.



Suhrawardī’s central example is self-knowledge, and his argument is a regress. Suppose I knew myself through a representation (an image or concept of myself). To recognize that representation as a representation of me, I would already have to know myself. So self-knowledge cannot ultimately be representational. The self must be immediately present to itself.

Because knowledge by presence involves no representation, it involves no gap in which error can occur. When I am in pain, the pain itself is present to me, not a picture of it. Later philosophers in the tradition, especially Mullā Ṣadrā (c. 1571–1640), extended the idea to our knowledge of our own mental states and powers, and to mystical knowledge. The 20th-century Iranian philosopher Mehdi Ha’iri Yazdi (The Principles of Epistemology in Islamic Philosophy: Knowledge by Presence, 1992) presented the theory in the vocabulary of analytic philosophy.

The idea has interesting parallels in Western thought:


	Russell’s knowledge by acquaintance (see Chapter 1): direct awareness of sense-data and, Russell sometimes thought, of the self.

	Immunity to error through misidentification (Sydney Shoemaker, “Self-Reference and Self-Awareness,” 1968, building on Wittgenstein’s Blue Book): when I judge “I have a toothache” on the basis of feeling it, I can be wrong about what I feel, but I cannot be wrong about who has it. I cannot think “someone has a toothache, but is it me?”

	Ibn Sīnā’s floating man (see Chapter 2): self-awareness without any sense perception.



Critics ask whether knowledge by presence is really knowledge (which is propositional and can be expressed in judgments) or rather a precondition of knowledge, a kind of awareness that becomes knowledge only when conceptualized. When I judge “I am in pain,” a concept enters, and with it the possibility of error in classification. The psychological research on introspection (see Introspection and self-knowledge) also suggests that our judgments about our own states are far from infallible, even if the states themselves are present to us.

Intuition, emotion, and other candidate sources

Expert intuition. Is a “gut feeling” a source of knowledge? Daniel Kahneman and the psychologist Gary Klein, who had taken opposite sides on this question (Kahneman studying biases, Klein studying firefighters and nurses whose intuitions saved lives), wrote a joint paper, “Conditions for Intuitive Expertise: A Failure to Disagree” (2009). They agreed that intuition is trustworthy when two conditions hold:


	The environment is sufficiently regular to be predictable (chess, firefighting, anesthesiology, not long-term stock picking or political forecasting).

	The person has had prolonged practice with rapid, clear feedback on their judgments.



Where these conditions are absent, confident intuitions are unreliable, and the confidence itself is no guide. This is one of the most practically useful results in the psychology of judgment.

Emotions. Some philosophers (Ronald de Sousa, The Rationality of Emotion, 1987; Christine Tappolet, Emotions, Values, and Agency, 2016) argue that emotions are a kind of perception of value: fear presents something as dangerous, indignation presents something as unjust. On this view, emotions can be sources of evaluative knowledge, and they can be accurate or inaccurate (fitting or unfitting). They can also mislead: fear of flying is out of proportion to the danger. See Appeal to emotion.

Religious experience. William Alston (Perceiving God, 1991) argued that religious experience can be a form of perception of God, and that “Christian mystical practice” is a socially established doxastic practice with the same kind of prima facie standing as sense perception. See Faith, reason, and religious epistemology.

Other pramāṇas. The Nyāya school’s comparison (upamāna) is learning the meaning of a word by being told that the thing it names resembles something familiar, and then recognizing it. The Mīmāṃsā school’s postulation (arthāpatti) is close to inference to the best explanation: “Devadatta is fat but does not eat during the day, so he must eat at night.” And non-apprehension (anupalabdhi) is knowing an absence by failing to perceive something that would be perceived if it were there (“There is no elephant in this room”). This last one is worth remembering. Absence of evidence can be evidence of absence, but only when the evidence would be expected if the thing were present. See Argument from ignorance.

Check your understanding

1. Explain the argument from illusion and Austin’s objection to it.


Answer
The argument: a straight stick in water looks bent; what we see is bent; the stick is not; so what we see is not the stick but a sense-datum. Austin: we see a straight stick that looks bent; nothing bent is seen. The argument slides from “looks F” to “is an F-looking thing.” He also objected to treating illusions (misperceptions of real objects) as if they were hallucinations.


2. What is the “veil of perception” problem?


Answer
If we perceive the world only indirectly, via mental representations, we can never compare the representations with the world itself to check that they match. So it is unclear how perception could give knowledge of the external world. The problem motivates idealism (Berkeley), skepticism, and direct realism (Reid).


3. A witness says, “I’m 100% certain; I’ll never forget that face.” Six months later, she identifies the defendant with total confidence. What should a juror consider?


Answer
Whether her initial identification was made promptly, under fair procedures, and with high confidence (which is diagnostic); whether her confidence grew over time through feedback, repetition, or exposure to the defendant’s face (which inflates confidence without improving accuracy); the conditions of the original observation (lighting, distance, stress, duration, weapon focus); and whether the identification is cross-racial, which is known to be less accurate. Vividness and certainty today are poor indicators on their own.


4. What did Nisbett and Wilson’s stocking study show?


Answer
People’s choices were influenced by position (they preferred the item on the right), but they didn’t mention position and denied it when asked, citing product quality instead. When people explain their own behavior, they often rely on plausible theories rather than direct introspective access to the actual causes.


5. What is the difference between reductionism and anti-reductionism about testimony? Which better describes how a young child learns?


Answer
Reductionism: testimonial justification requires independent (non-testimonial) positive reasons to trust the speaker. Anti-reductionism: testimony is justified by default, absent defeaters. Young children learn by trusting before they could have independent evidence of reliability, which supports anti-reductionism about them, though psychological research also shows that even young children track informants’ past accuracy and prefer reliable ones (so they are not totally undiscriminating).


6. Why is the creationist teacher case important?


Answer
It suggests that testimony can generate knowledge rather than merely transmit it. The students come to know that humans evolved, although their teacher does not believe it. What matters is that the testimony is a reliable conduit of information, not that the speaker knows.


7. When is a “gut feeling” trustworthy, according to Kahneman and Klein?


Answer
When the environment is regular enough to be predictable and the person has had extensive practice with rapid, clear feedback. An experienced nurse’s sense that a patient is deteriorating may be reliable; a pundit’s gut feeling about next year’s election or the stock market is not.


8. What does non-Euclidean geometry teach about claims of self-evidence?


Answer
Kant held that Euclidean geometry was necessarily and knowably true of space. Non-Euclidean geometries proved consistent, and general relativity found physical space-time to be non-Euclidean. Something that seemed self-evident and inconceivable to deny turned out false (as a claim about physical space). “It’s self-evident” should prompt examination, not end discussion.
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Skepticism and Its Answers

“If you tried to doubt everything you would not get as far as doubting anything. The game of doubting itself presupposes certainty.”

— Ludwig Wittgenstein, On Certainty (1969), §115




“Let us not pretend to doubt in philosophy what we do not doubt in our hearts.”

— Charles Sanders Peirce, “Some Consequences of Four Incapacities” (1868)



Skepticism in philosophy is the view that we know much less than we think, perhaps nothing at all. Skeptical arguments are not an eccentric sideshow. They are some of the most powerful arguments in philosophy, built from premises that seem obviously true. Studying them shows you what you assume when you claim to know anything.

There is also a practical reason. A cheap version of the skeptic’s move turns up constantly in real debates: “You can’t rule out X, so you don’t really know.” “You can’t prove the vaccine is 100% safe.” “You can’t be certain the climate models are right.” “How do you know the historians aren’t lying?” Once you understand philosophical skepticism, you can recognize when such moves are serious, when they prove far too much, and how to respond.

Why study skepticism?

A skeptical argument is a paradox (see Paradoxes as stress tests): plausible premises, valid reasoning, unacceptable conclusion. Since the conclusion (“I don’t know I have hands”) is hard to accept, at least one premise must be false, or the reasoning must be flawed. But which one? Each answer commits you to a view about what knowledge is. That is why the history of epistemology is, to a large extent, a history of responses to skepticism.

Barry Stroud (The Significance of Philosophical Scepticism, 1984) argued that skepticism is not a strange hypothesis dreamed up by philosophers, but something that follows naturally from ordinary ideas about knowledge that we find hard to give up. Taking it seriously is therefore a way of examining those ideas.

Varieties of skepticism

Skepticism comes in many forms.

By scope:


	Global skepticism: we know nothing (or nothing about the world beyond our own minds).

	Local skepticism: we lack knowledge in a particular domain, such as the external world, other minds, the past, the future (induction), morality, religion, or the future of the stock market.



By strength:


	Knowledge skepticism: we don’t know, though our beliefs may be reasonable.

	Justification skepticism: our beliefs are not even justified. This is much more radical: it says we have no more reason to believe we have hands than that we don’t.



By attitude:


	Pyrrhonian skepticism: suspend judgment about everything, including whether knowledge is possible.

	Academic skepticism: argue that nothing can be known (or, on some interpretations, only argue against those who claim knowledge), while allowing persuasive impressions to guide action.

	Cartesian (methodological) skepticism: use doubt as a tool for finding certainty, not as a final position.

	Mitigated skepticism (Hume): accept the skeptical arguments in theory, but recognize that nature compels belief in practice, and be modest.



Philosophical versus ordinary skepticism. Philosophical skepticism questions whether we can know anything in a domain. Ordinary skepticism doubts particular claims on specific grounds (“I’m skeptical about that study because the sample was tiny”). The second is essential to critical thinking. The first is a philosophical puzzle. Confusing them produces bad arguments, discussed in Healthy and corrosive skepticism.

Pyrrhonian skepticism

Sextus Empiricus defined skepticism in the Outlines of Pyrrhonism (I.8) as:


“an ability to set out oppositions among things which appear and are thought of in any way at all, an ability by which, because of the equipollence in the opposed objects and accounts, we come first to suspension of judgement and afterwards to tranquillity.”



The key terms:


	Equipollence (isostheneia): for any argument on one side, there is an equally strong argument on the other.

	Suspension of judgment (epochē): withholding both belief and disbelief.

	Tranquillity (ataraxia): the peace of mind that follows, as a shadow follows a body.



The Pyrrhonists developed standard patterns of argument, the modes, for producing equipollence.

The Ten Modes of Aenesidemus (1st century BCE) show how appearances vary with:


	Differences among animals (what seems pleasant to one species is unpleasant to another).

	Differences among humans.

	Differences among the senses (a painting looks three-dimensional but feels flat).

	Circumstances (health or illness, waking or sleeping, youth or age).

	Positions, distances, and places (a tower looks round from afar and square up close).

	Mixtures (we never perceive things pure, but always through air, light, and our own bodily states).

	Quantities and compositions (a little wine strengthens, a lot weakens).

	Relativity (everything appears relative to something).

	Frequency (comets astonish us because they are rare; the sun does not).

	Customs, laws, and beliefs (what one culture condemns, another approves).



In each case, we have no neutral standpoint from which to say which appearance is correct. So we should suspend judgment about how things really are.

The Five Modes of Agrippa (disagreement, regress, relativity, hypothesis, circularity) are more abstract and more powerful. Together they form Agrippa’s trilemma, which we examined in Chapter 6.

Can a Pyrrhonist live? The obvious objection is the apraxia (“inaction”) charge: without beliefs, you cannot act. Why eat, if you don’t believe food nourishes? Sextus replied that the skeptic lives by appearances, without dogmatic belief. He follows the “fourfold observances”: the guidance of nature (perception and thought), the necessity of feelings (hunger leads to food), the tradition of laws and customs, and instruction in skills. The skeptic eats because he is hungry and food appears nourishing, without asserting that it is nourishing in reality.

Is Pyrrhonism self-refuting? “If you claim to know that nothing can be known, you contradict yourself.” Sextus anticipated this. The Pyrrhonist does not assert that nothing can be known. Skeptical statements are reports of how things appear to the skeptic at the moment. And skeptical arguments, Sextus said, are like purgatives that expel themselves along with the humors they purge: they cancel the dogmatist’s beliefs and then cancel themselves. Sextus also compares them to a ladder that one kicks away after climbing it, an image Wittgenstein later borrowed at the end of the Tractatus.

Skepticism was not only a Greek phenomenon. In India, Śrīharṣa (usually dated to the 12th century) taught, in The Sweets of Refutation, techniques for refuting any positive theory, many of them exploiting the difficulty of defining our terms, and promised his readers “the joy of universal conquest” in debate (see Epistemology in India). In Europe, Sextus’s works were rediscovered and printed in the 1560s and inspired Montaigne. By Descartes’ time, as he noted, skepticism was vigorously alive again.

Pyrrhonism has modern defenders, notably Robert Fogelin (Pyrrhonian Reflections on Knowledge and Justification, 1994), who argues that the regress argument, properly understood, shows that our justificatory practices cannot meet the standards they set themselves.

Cartesian skepticism

Descartes’ skepticism (see Descartes and the quest for certainty) differs from Pyrrhonism. It is methodological: Descartes doubts in order to find what cannot be doubted. But his arguments outlived his solution, and they define the modern problem of the external world.

The dream argument, set out as an argument:


	If I know that I am sitting by the fire, then I can rule out that I am only dreaming that I am.

	I cannot rule out that I am only dreaming (there are no certain marks distinguishing waking from dreaming).

	Therefore, I do not know that I am sitting by the fire.



Objections and replies. Dreams are usually less coherent than waking life, and in the Sixth Meditation Descartes himself notes that memory links waking experiences together in a way it never links dreams. J. L. Austin pointed out that we do have ways of telling dreams from waking. But the skeptic needs only a possible dream exactly like waking life, and the fact that we sometimes dream without realizing it shows that dreaming, from the inside, can seem real.

The evil demon argument has the same structure but greater scope. A demon powerful enough to deceive me about everything, including my arithmetic, would produce experiences exactly like those I actually have. Since I cannot rule out the demon, I cannot know anything the demon could make me falsely believe. Modern philosophy replaced the demon with a scientific version.

The brain in a vat

The contemporary version of Cartesian skepticism was popularized by Hilary Putnam (Reason, Truth and History, 1981, chapter 1), though Gilbert Harman (Thought, 1973) had described the scenario earlier, and it later inspired films like The Matrix (1999).


Imagine that an evil scientist has removed your brain from your body and placed it in a vat of nutrients that keeps it alive. The nerve endings are connected to a supercomputer that sends electrical impulses exactly like those the brain would normally receive. The computer simulates a complete world: when you “try to raise your hand,” the computer produces the experience of seeing and feeling your hand rise. You have no idea that anything is amiss.



Everything would seem exactly as it does now. So, the skeptic argues, you cannot tell that you are not a brain in a vat (BIV). And if you cannot tell that, how can you know that you have hands, that you are reading this page, or that there is a world outside your mind at all?

The BIV scenario is the standard skeptical hypothesis. Its power comes from being designed to fit all possible evidence. Any experience you could appeal to in order to show you are not a BIV would be one the computer could provide.

The closure argument

Contemporary discussion puts the skeptical argument in a particularly clean form. It relies on the closure principle:


Closure: If S knows that p, and S knows that p entails q, then S knows that q (or is in a position to know q).



A more careful version, due to Timothy Williamson and John Hawthorne: if you know p, and you competently deduce q from p, thereby coming to believe q while retaining your knowledge of p, then you know q.

Closure seems obviously correct: deduction is a way of extending knowledge. If you know the train leaves at 9:15 and you know it takes 20 minutes to reach the station, you can know you must leave by 8:55.

Now the argument:


	I don’t know that I am not a (handless) brain in a vat.

	If I know that I have hands, then I know that I am not a handless brain in a vat. (By closure: having hands entails not being a handless BIV.)

	Therefore, I don’t know that I have hands.



Premise 1 seems true (the scenario is designed to be undetectable). Premise 2 follows from closure. The argument is a simple modus tollens. Yet the conclusion seems absurd.

Dretske’s zebra. Fred Dretske (“Epistemic Operators,” 1970) gave a more homely example. At the zoo, you see black-and-white striped animals in a pen marked “Zebras.” You know they are zebras. Being zebras entails that they are not mules cleverly painted by the zoo authorities to look like zebras. Do you know that? You haven’t checked. You haven’t examined the animals closely. It seems you don’t. So either you don’t know they are zebras after all, or closure fails.

The skeptical argument presents a trilemma: deny premise 1 (claim we can know we are not BIVs), deny premise 2 (deny closure), or accept the conclusion (skepticism). Every response to skepticism takes one of these routes, or argues that the argument equivocates.

Responses to skepticism

Mooreanism

G. E. Moore’s response was to turn the argument around (see Wittgenstein and Moore). In “Proof of an External World” (1939), he held up his hands and said:


	Here is one hand.

	Here is another.

	Therefore, there are at least two external objects.



Moore claimed this proof was perfectly rigorous: the premises are known, and the conclusion follows. Against the closure argument, a Moorean reasons:


	I know I have hands.

	If I know I have hands, then I know I’m not a handless BIV.

	Therefore, I know I’m not a handless BIV.



Notice what Moore did not do: he did not try to prove that he had hands, or that he was not dreaming. He distinguished having conclusive evidence from being able to prove: “I have, no doubt, conclusive reasons for asserting that I am not now dreaming; I have conclusive evidence that I am awake: but that is a very different thing from being able to prove it. I could not tell you what all my evidence is; and I should require to do this at least, in order to give you a proof.” Moore allowed that particular doubts can be settled by particular checks (if someone suspects your hands are prosthetic, let them examine your hands), but he denied that there is any all-purpose proof that would dispel every conceivable doubt, and he denied that knowledge requires one. As Jennifer Nagel observes (Knowledge, ch. 2), proof has a natural role in supporting general philosophical claims such as “external objects exist,” but “here is a hand” is so basic that there is nothing simpler and better known from which to prove it, much as axioms are not proved in mathematics.

Moore’s key point is about relative certainty. He was more certain that he had hands than he was of any premise in any skeptical argument. When a valid argument leads from premises to an absurd conclusion, it is rational to reject the least plausible premise, and the skeptic’s premises are less plausible than “I have hands.” (Recall: “one person’s modus ponens is another person’s modus tollens”; see Valid argument forms.)

Objections.


	Question-begging. Moore’s proof assumes what the skeptic questions. Its premises are acceptable only if you already accept that there is an external world.

	Transmission failure. Crispin Wright (“Facts and Certainty,” 1985; “(Anti-)Sceptics Simple and Subtle,” 2002) argues that Moore’s proof fails to transmit warrant from premises to conclusion. My perceptual warrant for “Here is a hand” presupposes that I have some warrant to believe there is an external world. So the proof cannot be the source of that warrant.

	Dialectical ineffectiveness. Even if Moore knows he has hands, his proof won’t persuade anyone who doubts it.



Neo-Mooreanism. Contemporary Mooreans (Ernest Sosa, James Pryor, and others) accept that the proof is dialectically ineffective against a committed skeptic but argue that Moore nonetheless knows he is not a BIV, because his belief is safe: in all nearby possible worlds where he believes it, it is true. See Safety.

Denying closure

Fred Dretske (1970) and Robert Nozick (Philosophical Explanations, 1981) accepted premise 1 and denied closure. On Nozick’s tracking theory (see Sensitivity and tracking), I know I have hands because if I didn’t have hands, I wouldn’t believe I did. But I don’t know I’m not a BIV, because if I were one, I would still believe I wasn’t. So I know “I have hands” but not the obvious consequence “I am not a handless BIV.” Knowledge is not closed under known entailment.

This lets us keep ordinary knowledge and grant the skeptic that we can’t know the skeptical hypothesis is false. The cost is high. Keith DeRose calls the result an abominable conjunction: “I know I have hands, but I don’t know I’m not a handless brain in a vat.” Most epistemologists find closure too plausible to give up.

Relevant alternatives

The relevant alternatives theory (Fred Dretske; Alvin Goldman, 1976; Gail Stine, “Skepticism, Relevant Alternatives, and Deductive Closure,” 1976) says:


To know p, you must be able to rule out every relevant alternative to p, but not every alternative whatever.



At the zoo, relevant alternatives to “That’s a zebra” include “That’s a horse” or “That’s an antelope,” which you can rule out by looking. “That’s a cleverly painted mule” is not relevant in normal circumstances. It would become relevant if there were reason to suspect fraud: if, for example, the zoo had been caught painting mules before, or if you were in fake barn country.

What makes an alternative relevant? There are two broad answers:


	Objective: an alternative is relevant if it has a real chance of obtaining in the actual situation (Goldman). This yields externalist relevant alternatives theory.

	Contextual: an alternative is relevant if it is salient in the conversational context or taken seriously by the people discussing it. This leads to contextualism.



Dretske combined relevant alternatives with denial of closure. Stine argued that relevant alternatives theory, combined with contextualism, can preserve closure. Her 1976 paper is usually credited with the first clear formulation of contextualism: “It is an essential characteristic of our concept of knowledge that tighter criteria are appropriate in different contexts. It is one thing in a street encounter, another in a classroom, another in a law court—and who is to say it cannot be another in a philosophical discussion?” Her second point was that within a single context we must stick to one standard: once we are worrying about disguised mules, we can no longer say the zoo visitor knows it’s a zebra.

Contextualism

Epistemic contextualism (Stewart Cohen, Keith DeRose, David Lewis) holds that the word “know” is context-sensitive. The standards a subject must meet for “S knows that p” to be true vary with the context of the person attributing knowledge, as the standards for “tall” or “flat” vary with context. (“Flat” means one thing for a road and another for a table surface in a physics lab.)

In an ordinary context, the standards are low. “I know I have hands” is true. In a philosophy seminar where the BIV hypothesis has been raised, the standards rise. “I know I have hands” becomes false, because in that context, knowing requires ruling out the BIV possibility, which I cannot do.

So the skeptic is right, in the skeptic’s context. But this does not threaten ordinary knowledge claims made in ordinary contexts. There is no single context-independent answer to “Do I know I have hands?”

Jennifer Nagel’s illustration (Knowledge, ch. 7) uses height. A man who is six feet tall is tall for an American man and short for a professional basketball player. Sports fans who say “he isn’t tall” and the man who describes himself as tall on his dating profile are both speaking truly, and neither should accuse the other of saying something false: each must respect the other’s context. For the contextualist, the everyday speaker and the skeptic are in the same situation. Asking which one “really” captures knowledge, once and for all, is like asking which day is really “tomorrow.” Note that contextualism is a theory about the language of knowledge attribution, not a complete theory of knowledge. It can be combined with internalist accounts (higher standards require more evidence) or externalist ones (higher standards require tracking the truth across a wider range of circumstances).

DeRose’s bank cases (“Contextualism and Knowledge Attributions,” 1992):


	Case A (low stakes). On a Friday afternoon, Keith and his wife drive past the bank to deposit their paychecks. The lines are long. Nothing much depends on depositing the checks immediately. Keith says, “I know the bank will be open tomorrow; I was there two Saturdays ago.” Intuitively, what he says is true.

	Case B (high stakes). Same situation, but a large bill is due, and if the checks aren’t deposited before Monday, it will bounce, with serious consequences. Keith’s wife points out that banks sometimes change their hours. Keith says, “Well, no, I don’t know the bank will be open tomorrow. Let’s go in and make sure.” This also seems true.



Keith’s evidence is the same in both cases. The contextualist explains the difference by the change in standards.

David Lewis’s “Elusive Knowledge” (1996) offers a precise version: S knows p if and only if S’s evidence eliminates every possibility in which not-p, “Psst!—except for those possibilities that we are properly ignoring.” Lewis gives rules for which possibilities may be properly ignored. The rule of attention is the source of skepticism’s power: a possibility that is mentioned or attended to cannot be properly ignored. So when the skeptic raises the BIV possibility, it becomes relevant, and knowledge “vanishes.” Knowledge is elusive: examine it closely, and it disappears.

Stewart Cohen’s airport case (“Contextualism, Skepticism, and the Structure of Reasons,” 1999): Mary and John, at the Los Angeles airport, want to know whether a flight stops in Chicago. A passenger, Smith, checks his printed itinerary and says, “Yes, I know, it stops in Chicago.” Mary and John have a very important business meeting in Chicago. Mary asks, “How reliable is that itinerary? It could contain a misprint; they could have changed the schedule.” They agree that Smith doesn’t really know, and decide to check with the airline agent.

Objections to contextualism.


	Semantic blindness (Stephen Schiffer, 1996). If “know” is context-sensitive, ordinary speakers don’t seem to realize it. Nobody resolves skeptical anxiety by saying “Oh, your ‘know’ just has a different meaning from mine.”

	Disanalogies with other context-sensitive words. With “tall,” we can easily say “He’s tall for a jockey.” Nothing similar works naturally with “know.”

	Does it concede too much? Many feel the skeptic’s claim is that we don’t know even by ordinary standards, and contextualism doesn’t answer that.



Subject-sensitive invariantism

A rival to contextualism explains the bank cases differently. Subject-sensitive invariantism or interest-relative invariantism (John Hawthorne, Knowledge and Lotteries, 2004; Jason Stanley, Knowledge and Practical Interests, 2005; Jeremy Fantl and Matthew McGrath, Knowledge in an Uncertain World, 2009) says “know” has a fixed meaning (invariantism), but whether a subject knows depends partly on the subject’s own practical stakes. In Case B, Keith really doesn’t know, because more is at stake for him. This is called pragmatic encroachment, and it is discussed in Chapter 13.

Nagel (Knowledge, ch. 7) gives a sharp pair of cases. Lee is leaving work. In one version, a colleague asks whether the supply-room door is still locked, because she left her jacket inside; Lee says, “Yes, I know, I locked it myself half an hour ago.” In the other version, police officers tell him an armed man is loose in the building and ask whether the supply room’s back exit is locked; Lee says, “I don’t know. I locked it half an hour ago, but I wasn’t watching the whole time.” Both answers sound right, though his evidence is the same. The contextualist says the standards for the word “know” differ between the two conversations. The interest-relative invariantist says something stronger: Lee really does know in the first case and really doesn’t in the second, because what is at stake for him differs.

Critics point to odd consequences. If stakes determine knowledge, it should sound fine to say “The waiter doesn’t know whether the sandwich is tuna or chicken, but he would have known if one of his customers didn’t have a fish allergy.” It sounds strange. And if Lee simply knows in the low-stakes case, why can a skeptic so easily talk us out of saying so?

Classical invariantism holds that the standards for knowledge are fixed and do not depend on stakes or context. Skeptical invariantists (Peter Unger, Ignorance, 1975) set them very high, so we know almost nothing. Moderate invariantists (Timothy Williamson) set them at ordinary levels and explain the bank intuitions by other means, such as our tendency to be more cautious when more is at stake. Nagel defends a psychological version of this reply: when we evaluate someone after considering a possibility of error, a robust bias called epistemic egocentrism makes us judge them as if they were also worried about that possibility and irresponsibly ignoring it. On this view, the skeptical and high-stakes intuitions are partly cognitive illusions, like a visual illusion that persists even when we know it’s an illusion. See Mindreading: how we attribute knowledge.

Semantic externalism

Hilary Putnam (1981) offered an ingenious argument that we cannot be brains in a vat, based on semantic externalism: the meaning of our words depends on our causal connections with things in our environment.

A brain that has always been in a vat has never interacted with real vats, brains, or trees. Its word “vat” is causally connected only to the computer’s electrical impulses, or to features of the simulated world. So when the BIV thinks “I am a brain in a vat,” its words “brain” and “vat” refer to simulated brains and vats (vats-in-the-image), and what it thinks is false, since it is not a simulated brain in a simulated vat. On the other hand, if I am not a BIV, then “I am a BIV” is simply false. Either way, “I am a BIV” is false. So I am not a BIV.

Objections.


	The argument works only for brains that have always been envatted. A brain that was envatted last night would still have words connected to real vats.

	Even if it shows that I cannot truly think “I am a BIV,” it may not show that I know I’m not in some skeptical scenario.

	Anthony Brueckner and others have argued that to use the argument, I must know what my words refer to, which I can only know if I already know I am not a BIV.



Hinge epistemology

Wittgenstein’s On Certainty (1969) suggested a very different kind of response. Moore claimed to know that he had hands. Wittgenstein argued that this is a misuse of “know.” “Know” is appropriate where there is a possibility of giving grounds, of checking, of being wrong in an intelligible way. But propositions like “I have two hands,” “The Earth has existed for a long time,” or “My name is Ludwig Wittgenstein” are not conclusions from evidence. They are the framework within which we give evidence at all. They are hinges on which our questions and doubts turn:


“The questions that we raise and our doubts depend on the fact that some propositions are exempt from doubt, are as it were like hinges on which those turn.” (§341)




“If you tried to doubt everything you would not get as far as doubting anything. The game of doubting itself presupposes certainty.” (§115)



On this view, the skeptic’s mistake is to treat hinges as if they were ordinary empirical hypotheses in need of evidence. Doubt requires reasons; a doubt that could not in principle be resolved by any evidence is not a real doubt.

Contemporary hinge epistemologists develop this in different ways:


	Crispin Wright (“Warrant for Nothing (and Foundations for Free)?,” 2004): we have a non-evidential entitlement to trust hinge propositions (“cornerstones”), because inquiry would be impossible otherwise.

	Duncan Pritchard (Epistemic Angst, 2015): hinge commitments are not beliefs at all, so they fall outside the scope of the closure principle. Pritchard combines this with epistemological disjunctivism.

	Annalisa Coliva (Extended Rationality, 2015): accepting hinges is constitutive of epistemic rationality itself.



Objection. Hinge epistemology can seem to concede that we don’t know the hinges. And it raises a worry about relativism: if different communities have different hinges (Wittgenstein discusses a king brought up to believe the world began with him, §92), is there any rational way to adjudicate between them? This connects to the problem of deep disagreement (Robert Fogelin, “The Logic of Deep Disagreements,” 1985): disagreements so fundamental that the parties share no common ground from which to argue. See Peer disagreement.

Dogmatism

James Pryor (“The Skeptic and the Dogmatist,” 2000) defends dogmatism (a technical term, not the everyday vice). When you have an experience as of having hands, that experience gives you immediate prima facie justification to believe you have hands. You do not need prior, independent justification for believing you are not a BIV. Your perceptual justification can then extend, via closure, to “I am not a BIV.” This is a form of phenomenal conservatism and of modest foundationalism.

Objection: easy knowledge. Stewart Cohen (“Basic Knowledge and the Problem of Easy Knowledge,” 2002) argued that such views make knowledge too easy. A table looks red to me. So (by dogmatism) I am justified in believing it is red. It follows that it is not a white table lit by red light. So I have learned, just by looking, that I’m not being fooled by lighting, which seems absurd. Jonathan Vogel (“Reliabilism Leveled,” 2000) described a bootstrapping case: Roxanne has a reliable gas gauge but no evidence that it is reliable. She looks at it repeatedly, each time forming the belief “The tank is full” and noting “The gauge says full, and the tank is full.” After many repetitions, she concludes that the gauge is reliable. She has used the gauge to certify itself, which is clearly illegitimate.

Epistemological disjunctivism

Duncan Pritchard (Epistemological Disjunctivism, 2012), developing ideas from John McDowell, argues that in paradigm cases of perceptual knowledge, your rational support is factive and reflectively accessible: your reason for believing there is a hand is that you see that there is a hand, and you can know this by reflection. Since seeing that there is a hand entails there is a hand, your reason entails that you are not a handless BIV. So you can know, on the basis of reasons available to you, that you are not a BIV. (See Disjunctivism.)

Objection: the access problem. If your reason in the good case is reflectively accessible and entails the truth, why can’t you tell, by reflection, whether you are in the good case or the bad case? Pritchard replies that reflective accessibility does not require being able to introspectively distinguish the good case from the bad one.

Abductive responses

Perhaps we can’t prove that the external world exists, but its existence is the best explanation of our experiences. Russell made this argument in The Problems of Philosophy (ch. 2). If a cat appears in one part of the room and later in another, the simplest explanation is that a real cat moved; the alternative, that cat-appearances pop in and out of existence in the right patterns, is gratuitously complicated. Jonathan Vogel (“Cartesian Skepticism and Inference to the Best Explanation,” 1990) develops this: the “real world hypothesis” is simpler and more explanatory than any skeptical hypothesis, because a skeptical hypothesis that fits all our evidence must duplicate the explanatory structure of the real-world hypothesis and then add something extra (the vat, the computer, the scientist).

Objections. Why think that simplicity and explanatory power are guides to truth, rather than to convenience? And that question may itself be one the skeptic can press. See Inference to the best explanation.

Naturalist and pragmatist responses

Hume held that skeptical arguments are unanswerable in theory and irrelevant in practice. “Nature is always too strong for principle.” After a few hours of backgammon and conversation with friends, skeptical doubts seem “cold, and strained, and ridiculous.”

Peirce distinguished real doubt, which arises from a specific surprise or problem and motivates inquiry, from “paper doubt,” which is merely professed. You cannot doubt something simply by resolving to. Descartes’ universal doubt is a pretense.

Quine argued that skeptical doubts arise from within science: we know about illusions and the unreliability of the senses only because science has taught us. So the skeptic is “overreacting,” and we are entitled to use science to answer the doubts it raises. This is the naturalized approach (see Quine and naturalized epistemology).

P. F. Strawson (Skepticism and Naturalism: Some Varieties, 1985) argued that belief in the external world, like belief in other minds and induction, is not something we have the option of giving up, so arguments for or against it are “idle.”

Transcendental arguments (Kant; Strawson, Individuals, 1959) try to show that what the skeptic doubts is a necessary condition of the skeptic’s own thought or experience. For example, self-conscious experience requires an objective world distinct from one’s experiences of it. Barry Stroud (“Transcendental Arguments,” 1968) argued that such arguments at best establish that we must believe in an external world, not that it exists.

Diagnosing skepticism’s appeal

Some philosophers give up on refuting the skeptic on the skeptic’s own terms. If you accept only premises the skeptic grants, you will never climb out of the pit. Instead, they start from common sense and try to explain why skeptical arguments are so seductive, as a defense against them.


	An immune system gone wrong. Timothy Williamson has compared skepticism to an autoimmune disease. We have a healthy capacity to suspend a particular belief temporarily and check whether it fits with the rest of what we know; it weeds out inconsistent and ungrounded beliefs. Skepticism is this protective mechanism running out of control: once we suspend belief in the entire outer world, nothing is left to check anything against, and the reasonable beliefs can no longer be supported.

	A questionable model of the mind. Many skeptical arguments assume a model inherited from the Stoics: we first receive impressions, and then, as a separate step, decide whether to accept them. If dreams and waking experiences deliver indistinguishable impressions, the second step seems hopeless (Nagel, Knowledge, ch. 2). Direct realism, disjunctivism, and externalism all reject parts of this model (see Chapter 7).

	Psychological biases. Thinking about a possibility of error, even a remote one, sharply reduces our willingness to credit people with knowledge, perhaps through a bias that makes it hard to evaluate someone who hasn’t considered the possibility we have in mind (see Mindreading: how we attribute knowledge).



A summary of the responses




	Response
	Premise rejected in the closure argument
	Main figures
	Main cost





	Mooreanism / neo-Mooreanism
	Premise 1 (we do know we’re not BIVs)
	Moore, Sosa, Pryor
	Seems question-begging



	Denying closure
	Premise 2
	Dretske, Nozick
	Abominable conjunctions



	Relevant alternatives
	Premise 1 or 2, depending on version
	Dretske, Goldman, Stine
	What makes alternatives relevant?



	Contextualism
	Neither absolutely; the argument is sound only in high-standards contexts
	DeRose, Cohen, Lewis
	Semantic blindness



	Subject-sensitive invariantism
	Premise 1 in low-stakes situations
	Hawthorne, Stanley
	Knowledge varies with practical interests



	Semantic externalism
	Premise 1
	Putnam
	Limited scope



	Hinge epistemology
	Premise 1 is misconceived; hinges aren’t objects of knowledge
	Wittgenstein, Wright, Pritchard, Coliva
	Concession? Relativism?



	Dogmatism
	Premise 1
	Pryor
	Easy knowledge; bootstrapping



	Epistemological disjunctivism
	Premise 1
	McDowell, Pritchard
	Access problem



	Abduction
	Premise 1
	Russell, Vogel, BonJour
	Is simplicity truth-conducive?



	Skepticism
	None: accept the conclusion
	Sextus, Unger, Fogelin
	We know nothing





Skepticism about induction, other minds, and the past

The external world is not the only target.

Induction. Hume’s problem: nothing in our past experience logically guarantees that the future will resemble the past, and any argument from experience that it will is circular. This is covered in detail in Hume’s problem of induction.

Other minds. You directly experience your own thoughts and feelings. You observe only other people’s behavior. How do you know they have minds at all, rather than being sophisticated automata, or “philosophical zombies” behaving exactly as if conscious but with no inner experience?


	The argument from analogy (John Stuart Mill): others are like me in body and behavior; in my case, behavior is caused by mental states; so probably theirs is too. Objection: an inductive generalization from a single case (my own) is very weak.

	Inference to the best explanation: the hypothesis that others have minds best explains their behavior.

	Wittgensteinian responses: mental concepts are learned and applied on the basis of behavioral criteria; the skeptic’s question misunderstands how they work. We do not infer that someone is in pain from their screaming; we see their pain.

	The problem of other minds has taken on new life with artificial intelligence. When a chatbot produces fluent, apparently emotional language, is there anyone “home”? The behavioral criteria that serve us well with humans may not transfer. This is an open question.



The past. Bertrand Russell (The Analysis of Mind, 1921): “There is no logical impossibility in the hypothesis that the world sprang into being five minutes ago, exactly as it then was, with a population that ‘remembered’ a wholly unreal past.” Every memory, record, fossil, and photograph would be exactly as it is now. So how do we know the five-minute hypothesis is false? The responses parallel those for the external world. (A religious version, the “Omphalos” hypothesis, was proposed by Philip Henry Gosse in 1857: God created the world recently but with the appearance of age, including fossils and Adam’s navel. It is unfalsifiable by design, which is exactly what is wrong with it as a scientific hypothesis. See Popper and falsificationism.)

Reason itself. In the Treatise (1.4.1, “Of scepticism with regard to reason”), Hume argued that since we know our reasoning is fallible, we should lower our confidence in any conclusion to account for the possibility of error; then lower it again for the possibility of error in that assessment; and so on, until nothing is left. He thought only nature saves us from this regress. The modern debate about higher-order evidence revisits this issue.

Morality. Moral skepticism holds that we have no moral knowledge, either because there are no moral facts or because we could not know them. See Moral knowledge.

The simulation argument

The philosopher Nick Bostrom (“Are You Living in a Computer Simulation?,” Philosophical Quarterly, 2003) offered an argument that looks like skepticism but is structured differently. He argued that at least one of the following is true:


	Almost all civilizations at our level of development go extinct before becoming technologically mature (“posthuman”).

	Almost no technologically mature civilizations are interested in running detailed simulations of their ancestors.

	We are almost certainly living in a computer simulation.



The reasoning: if (1) and (2) are false, then mature civilizations will run enormous numbers of ancestor simulations, and simulated minds like ours will vastly outnumber non-simulated ones. By a principle of indifference, you should then think it very likely that you are one of the simulated ones.

The simulation argument differs from the BIV argument in two ways. It is probabilistic, not a mere possibility claim, and it does not conclude that we are simulated, only that one of the three disjuncts is true. David Chalmers (“The Matrix as Metaphysics,” 2005; Reality+, 2022) argues that even if we are in a simulation, most of our beliefs are true. The simulation hypothesis is a hypothesis about what the physical world is made of (computation), not a hypothesis that the physical world is unreal. On this view, tables are real; they are just digital.

The argument is a useful exercise in evaluating reasoning. It is analyzed step by step in Case study 4.

Healthy and corrosive skepticism

Philosophical skepticism is a theoretical puzzle. In everyday life, the word “skeptic” names several very different attitudes.

Scientific (or organized) skepticism is the practice of proportioning belief to evidence, withholding belief when evidence is inadequate, and holding conclusions provisionally. Carl Sagan, Martin Gardner, and the founders of the Committee for the Scientific Investigation of Claims of the Paranormal (1976, now the Committee for Skeptical Inquiry) used “skepticism” in this sense. The sociologist Robert K. Merton listed organized skepticism among the four norms of science (1942). This is the healthy kind. It applies to particular claims, on the basis of specific reasons, and its conclusions are revisable.

Cynicism is a blanket distrust of all sources and institutions. It feels like skepticism, but it is lazy: it requires no investigation. Paradoxically, people who distrust all mainstream sources often become highly credulous toward alternative ones. Distrusting everything gives you no way to distinguish better sources from worse.

Denialism is the selective, motivated rejection of well-established findings: that smoking causes cancer, that HIV causes AIDS, that the Earth is warming because of human activity. Pascal Diethelm and Martin McKee (“Denialism: What Is It and How Should Scientists Respond?,” 2009) identified five characteristic tactics, later summarized by the researcher John Cook as FLICC:


	Fake experts: presenting people without relevant expertise as authorities.

	Logical fallacies: straw men, red herrings, false analogies.

	Impossible expectations: demanding a level of certainty science can never provide.

	Cherry picking: highlighting the few studies or data points that fit.

	Conspiracy theories: claiming the consensus is the product of a cover-up.



Manufactured doubt. Naomi Oreskes and Erik Conway (Merchants of Doubt, 2010) documented how the tobacco industry, and later others, deliberately funded doubt about scientific findings. A 1969 memo by an executive of the Brown & Williamson tobacco company stated: “Doubt is our product since it is the best means of competing with the ‘body of fact’ that exists in the mind of the general public.” The strategy does not require proving that smoking is safe. It requires only persuading the public that “the science isn’t settled.”

How to tell healthy skepticism from its imitations


	Symmetry test. Does the skeptic apply the same standards to claims they like as to claims they dislike? Demanding overwhelming proof for unwelcome conclusions while accepting welcome ones on thin evidence is a double standard. The blogger Scott Alexander coined the phrase “isolated demands for rigor” for this pattern.

	Specificity test. Is the doubt based on specific reasons (a flaw in the study, a conflict of interest, a failed replication) or on the bare possibility of error? “You can’t be 100% sure” is true of every empirical claim, so it cannot discriminate between good and bad ones. Demanding certainty is the impossible-expectations tactic, a form of the nirvana fallacy.

	Revisability test. What evidence would the skeptic accept? If no possible evidence would change their mind, the doubt is not skepticism but dogma.

	Alternative test. Does the skeptic hold the alternative view to the same standard? Doubting the consensus while accepting a fringe alternative on much weaker evidence is not skepticism.

	Consequences test. Does the doubt, if applied consistently, destroy knowledge the skeptic relies on every day? The philosopher’s skeptical arguments are a reminder that global doubt proves too much. If “you can’t rule out that the data are fabricated” were enough to reject climate science, it would also be enough to reject every medical treatment the skeptic uses.




The lesson of philosophical skepticism for critical thinking. Philosophical skepticism shows that certainty is almost never available. It does not show that all beliefs are equally reasonable. The fact that we can’t rule out being brains in vats gives no reason to prefer one conspiracy theory over one scientific theory, since the skeptical hypothesis undermines both equally. Knowledge, as most epistemologists understand it, is compatible with the possibility of error. The practical question is never “Could this be wrong?” (yes, always) but “How strong is the evidence, compared with the alternatives?”



Check your understanding

1. State the closure argument for skepticism and identify which premise each of these rejects: Moore, Nozick, the contextualist.


Answer
(1) I don’t know I’m not a BIV. (2) If I know I have hands, I know I’m not a BIV. (3) So I don’t know I have hands. Moore rejects (1): I know I have hands, so by closure I know I’m not a BIV. Nozick rejects (2): closure fails. The contextualist says the argument is sound in high-standards contexts and (1) is false in ordinary ones, so the conclusion doesn’t threaten ordinary knowledge claims.


2. How does the Pyrrhonist answer the charge that one cannot live without beliefs?


Answer
The Pyrrhonist lives by appearances, following nature, feelings, customs, and skills, without asserting that things really are as they appear. He eats because he is hungry and food appears nourishing, not because he dogmatically believes food nourishes.


3. Explain DeRose’s bank cases. How does contextualism explain them? How does subject-sensitive invariantism explain them differently?


Answer
In the low-stakes case, “I know the bank will be open tomorrow” seems true; in the high-stakes case, with the same evidence, “I don’t know” seems true. Contextualism: the attributor’s context raises the standards for “know” in the high-stakes case, so the sentence expresses a different proposition. Subject-sensitive invariantism: “know” means the same, but whether the subject knows depends on the subject’s stakes, so Keith actually knows in Case A and doesn’t know in Case B.


4. What is Putnam’s argument that we are not brains in vats, and what is one limitation?


Answer
By semantic externalism, a lifelong BIV’s word “vat” refers to simulated vats, so its thought “I am a BIV” is false; if I’m not a BIV, the thought is also false; so it is false either way. Limitation: it doesn’t apply to a recently envatted brain, whose words still refer to real vats. It also may not rule out other skeptical scenarios.


5. What is the “easy knowledge” problem for dogmatism?


Answer
If a perceptual experience of p immediately justifies p without prior justification that one’s perception is working, then one can use perceptions to justify beliefs that one’s perception is not being fooled. (The table looks red, so it’s red, so it’s not a white table under red light.) Or one can bootstrap a source’s reliability from its own outputs (Vogel’s gas gauge). This seems illegitimately easy.


6. A commentator says, “You can’t prove that the new medicine is completely safe, so it’s reckless to approve it.” Using this chapter, diagnose the argument.


Answer
It demands certainty (impossible expectations / nirvana fallacy) and implicitly relies on infallibilism: if knowledge or justified action required ruling out every possibility of harm, no medicine, food, or activity could ever be approved. The relevant question is comparative: how strong is the evidence of safety and benefit, relative to the risks of the alternatives (including not treating)? The argument also fails the consequences test: applied consistently, it would condemn the treatments the commentator already accepts.


7. How does hinge epistemology respond to the skeptic, and what is one worry about it?


Answer
It holds that certain propositions (such as “I have hands” or “the world has existed for a long time”) are not conclusions from evidence but the framework that makes evidence and doubt possible; doubting them is not a coherent move in the practice of giving reasons. Worries: it seems to concede that we don’t know the hinges; and if different communities have different hinges, it may lead to relativism and to deep disagreements that reason cannot resolve.


8. Why is Bostrom’s simulation argument different from the brain-in-a-vat argument?


Answer
The BIV argument relies on the mere possibility of an undetectable scenario and concludes we lack knowledge. Bostrom’s argument is probabilistic and disjunctive: it concludes that at least one of three claims is true, and only one of them is that we are probably simulated. Also, following Chalmers, being in a simulation might not make most of our beliefs false.
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Induction, Probability, and Bayesian Reasoning

“A wise man, therefore, proportions his belief to the evidence.”

— David Hume, An Enquiry Concerning Human Understanding (1748), §X




“Probability theory is nothing but common sense reduced to calculation.”

— Pierre-Simon Laplace, Essai philosophique sur les probabilités (1814)



Almost everything we believe about the world goes beyond what we have observed. We believe the sun will rise tomorrow, that the medicine will work as it did in trials, that the bridge will hold, that the polls tell us something about the election. None of this follows deductively from our evidence. It is inductive, and it is uncertain.

This chapter covers two things. First, the philosophical problem of induction: can reasoning from the observed to the unobserved be justified at all? Second, the practical tools for reasoning well under uncertainty: probability theory, Bayes’ theorem, and the statistical concepts you need to read evidence critically. If you master only one technical tool from this guide, make it the odds form of Bayes’ theorem. It will change how you think about evidence.

Kinds of non-deductive inference

Non-deductive (ampliative) inferences go beyond their premises. The main types:


	Enumerative induction: every observed A has been B, so all As are B (or the next A will be B).

	Statistical generalization: 62% of a random sample of voters support the measure, so about 62% of all voters do.

	Statistical syllogism (direct inference): 95% of As are B; this is an A; so (probably) this is B.

	Argument from analogy: X and Y share properties P, Q, R; X has S; so Y probably has S.

	Causal inference: A and B are correlated, and alternative explanations are excluded, so A causes B. See Chapter 10.

	Inference to the best explanation (abduction): H best explains the evidence, so H is probably true. See Chapter 10.



The statistical syllogism raises the reference class problem (discussed by Hans Reichenbach and John Venn, and by Alan Hájek in “The Reference Class Problem Is Your Problem Too,” 2007). What is the probability that Ali, a 45-year-old man who smokes and runs marathons, will have a heart attack in the next ten years? It depends on the reference class: 45-year-old men, smokers, marathon runners, 45-year-old male smoking marathon runners (a class with very few members). Each class has a different frequency. There is often no single correct answer, and choosing a reference class is a judgment call. In practice, look for the narrowest class that still has enough data to give a reliable frequency, and check whether different reasonable classes give very different answers.

Hume’s problem of induction

David Hume posed the problem in the Treatise (1739) and more clearly in the Enquiry (1748, Section IV). Set out as an argument:


	All inferences from experience to the unobserved presuppose the uniformity principle: that the unobserved will resemble the observed (the future will resemble the past).

	The uniformity principle cannot be known a priori, because its denial is not contradictory. We can perfectly well conceive that bread, which has always nourished us, will poison us tomorrow.

	The uniformity principle cannot be established by experience, because any argument from experience would be an inductive argument, which presupposes the uniformity principle. That would be circular.

	Therefore, the uniformity principle has no rational justification, and neither do inferences that rely on it.



Hume did not conclude that we should stop reasoning inductively. He concluded that we can’t stop: “All inferences from experience, therefore, are effects of custom, not of reasoning.” Nature has made us form expectations from repeated experience, as it has made us breathe.

Bertrand Russell’s chicken (The Problems of Philosophy, ch. 6) dramatizes the problem: the chicken fed every day by the farmer comes to expect food whenever the farmer appears, until the day the farmer wrings its neck. Its inductive inference was as good as ours. The philosopher C. D. Broad called induction “the glory of science” and “the scandal of philosophy.”

Responses to Hume

1. The inductive justification of induction. “Induction has worked well in the past, so it will work well in the future.” This is circular, as Hume said. Some philosophers (R. B. Braithwaite, Max Black, James Van Cleve) argued that it is only rule-circular (using the rule it justifies), not premise-circular (assuming its conclusion as a premise), and that rule-circularity is not vicious. Wesley Salmon replied with the counter-inductivist: someone who uses the rule “expect the opposite of what has happened before” can argue, with equal rule-circularity, “counter-induction has failed in the past, so it will succeed in the future.” If rule-circular arguments work for induction, they work for counter-induction too.

2. The dissolution. P. F. Strawson (Introduction to Logical Theory, 1952) argued that asking whether induction is rational is like asking whether the law is legal. Being “reasonable” about matters of fact simply means proportioning belief to inductive evidence. There is no higher standard for induction to meet. Critics reply that we can still ask whether this practice leads to truth, and Strawson’s point does not answer that.

3. Pragmatic vindication. Hans Reichenbach (Experience and Prediction, 1938) argued that we cannot prove induction will succeed, but we can show that if any method can discover the regularities of nature (such as the limiting frequency of an event), induction will. So induction is the best bet. Objections: infinitely many other rules share this property, and the argument says nothing about the short run, which is all we ever have.

4. Popper’s rejection. Karl Popper argued that science does not use induction at all. Scientists propose bold conjectures and try to refute them by deduction (modus tollens). A theory that survives is corroborated, but corroboration says nothing about its future success. Objection (Wesley Salmon, “Rational Prediction,” 1981): when an engineer must decide which bridge design to build, relying on the best-corroborated theory is rational only if corroboration indicates future reliability, and that is induction under another name. See Popper and falsificationism.

5. The material theory of induction. John Norton (“A Material Theory of Induction,” 2003; The Material Theory of Induction, 2021) argues that there is no single, universal inductive rule to justify. Each inductive inference is licensed by specific background facts. We infer that all samples of bismuth melt at 271 °C from a few samples, because we know that samples of a chemical element generally share melting points. We do not infer that all samples of wax melt at the same temperature, because we know wax is a variable mixture. The problem of induction then becomes a series of local questions about particular background facts, not one global question.

6. Inference to the best explanation. D. M. Armstrong (What Is a Law of Nature?, 1983) argued that the best explanation of observed regularities is that there are laws of nature, and laws hold in the future too. Objection: why trust inference to the best explanation? It is itself an ampliative inference.

7. Externalism. Reliabilists say: if nature is in fact uniform, then induction is a reliable process, and beliefs formed by it are justified and can be knowledge, whether or not we can prove that nature is uniform. We don’t need to justify induction to use it justifiably. This is the externalist move against many skeptical problems (see Internalism and externalism).

8. Bayesian convergence. Bayesians show that agents who start with different prior probabilities, but who update on the same evidence by the rules of probability, will tend to converge on the same conclusions as evidence accumulates, provided their priors are not dogmatic (they do not assign probability 0 to the truth). This “merger of opinion” (David Blackwell and Lester Dubins, 1962) is reassuring. But it does not answer Hume, because it requires priors that already favor uniformity.


Practical upshot. Hume’s problem is not a reason to distrust induction in everyday life. It is a reminder that inductive conclusions are always fallible, that the strength of an induction depends on background knowledge about what kinds of things are uniform, and that a long run of past success is not a guarantee (ask the chicken, or any investor in 2007). The lesson of the Norton-style view is especially useful: whenever you generalize, ask what background facts make this kind of property uniform across this kind of case?



Goodman’s new riddle of induction

Nelson Goodman (Fact, Fiction, and Forecast, 1955) argued that Hume’s problem is not the deepest one. Even if we accept that induction is legitimate, we need to know which generalizations to project from the evidence, and the evidence alone cannot tell us.

Define a new predicate, grue:


An object is grue if and only if it is first examined before time t (say, January 1, 2100) and is green, or is not examined before t and is blue.



Every emerald examined so far has been green. Since they were all examined before t, every emerald examined so far has also been grue. So our evidence equally supports:


	H1: All emeralds are green.

	H2: All emeralds are grue.



But these hypotheses make conflicting predictions about emeralds first examined after t: H1 says they will be green, H2 says they will be blue. The same evidence, and the same inductive rule, support incompatible predictions. Why is it rational to project “green” and not “grue”?

“Because ‘grue’ is defined in terms of time, and ‘green’ isn’t.” Goodman’s reply: that depends on which predicates you start with. Define “bleen” as “examined before t and blue, or not examined before t and green.” Then “green” can be defined as “grue if examined before t, and bleen otherwise.” Relative to grue/bleen speakers, green is the gerrymandered, time-dependent predicate.

Goodman’s own answer was entrenchment: we project predicates that have a history of successful projection in our linguistic community. W. V. O. Quine (“Natural Kinds,” 1969) suggested that “green” picks out a natural kind (a real similarity in nature), and that our innate sense of similarity, shaped by evolution, tends to track natural kinds.

Why grue matters for critical thinking.


	Data never speak for themselves. Any finite set of observations is consistent with infinitely many generalizations. Which one we project depends on our choice of categories and our background assumptions. Statisticians face the same problem in curve-fitting: infinitely many curves pass through any finite set of points. Choosing an overly complicated curve that fits the data perfectly (overfitting) usually produces terrible predictions.

	Beware gerrymandered categories. “This team has never lost a Tuesday night home game in October when the temperature was below 10 °C” is a grue-like predicate. Look through enough data and you can always find a pattern, but gerrymandered patterns do not project. See Multiple comparisons and p-hacking and the Texas sharpshooter.

	Machine learning faces the new riddle directly. The “no free lunch” theorems (David Wolpert, 1996) show that no learning algorithm is better than any other averaged over all possible problems. Learning works only because algorithms have inductive biases that fit the structure of the actual world.



The paradox of the ravens

Carl Hempel (“Studies in the Logic of Confirmation,” 1945) discovered a puzzle about confirmation using three plausible principles:


	Nicod’s criterion: an observation of an A that is B confirms “All As are B.” A black raven confirms “All ravens are black.”

	The equivalence condition: whatever confirms a hypothesis also confirms any logically equivalent hypothesis.

	Logical equivalence: “All ravens are black” is equivalent to its contrapositive, “All non-black things are non-ravens.”



Now: a white shoe is a non-black non-raven. By Nicod’s criterion, it confirms “All non-black things are non-ravens.” By the equivalence condition, it confirms “All ravens are black.” So you can do ornithology without leaving your room, by looking at white shoes, green leaves, and red books. That seems absurd.

Responses.


	Hempel accepted the conclusion. The white shoe really does confirm the hypothesis. Our intuition that it doesn’t is misled by background knowledge (we already know there are far more non-black things than ravens).

	The Bayesian solution (developed by I. J. Good and others) agrees that the white shoe confirms, but explains why the confirmation is negligible. Because non-black things vastly outnumber ravens, finding that a randomly chosen non-black thing is not a raven is almost exactly as likely whether or not all ravens are black. The likelihood ratio (see below) is extremely close to 1. By contrast, finding that a randomly chosen raven is black is noticeably more likely if all ravens are black than if some are not.

	How the evidence was gathered matters. If you sample from ravens and check their color, a black one confirms substantially. If you sample from non-black things and check whether they are ravens, a non-raven confirms minutely. If you pick up an object already knowing it is a white shoe, it tells you nothing about ravens at all. I. J. Good (“The White Shoe Is a Red Herring,” 1967) showed that in some background situations, even a black raven can disconfirm “All ravens are black.”



The lesson: whether an observation is evidence for a hypothesis, and how much, depends on background knowledge and on the procedure that produced the observation. This is one of the most important ideas in the theory of evidence. It returns in the Monty Hall problem, in selection effects, and throughout the analysis of scientific studies.

Probability: the basics

The rules of probability

Andrey Kolmogorov (1933) axiomatized probability theory. For any events (or propositions) A and B:


	Non-negativity: P(A) ≥ 0.

	Normalization: P(something certain) = 1.

	Additivity: if A and B cannot both be true, P(A or B) = P(A) + P(B).



Everything else follows. Useful consequences:


	Complement: P(not-A) = 1 − P(A).

	General addition: P(A or B) = P(A) + P(B) − P(A and B).

	The conjunction rule: P(A and B) ≤ P(A), and P(A and B) ≤ P(B). A conjunction can never be more probable than either of its parts. (See The conjunction fallacy.)



Conditional probability and independence

The conditional probability of A given B is:


P(A | B) = P(A and B) / P(B)



It is the probability of A if we restrict attention to cases where B is true.

A and B are independent if P(A | B) = P(A): learning B tells you nothing about A. For independent events, P(A and B) = P(A) × P(B). For dependent events, P(A and B) = P(A) × P(B | A).

Warning: P(A | B) is not the same as P(B | A). The probability that someone is a professional basketball player given that they are over two meters tall is small; the probability that someone is over two meters tall given that they are a professional basketball player is large. Confusing the two is the root of the prosecutor’s fallacy and base rate neglect. It is sometimes called the fallacy of the transposed conditional or confusion of the inverse.

Compounding. When many conditions must all hold, their probabilities multiply (if independent), and the result shrinks fast. If a plan requires ten independent steps each 90% likely to succeed, the probability that all succeed is 0.9¹⁰ ≈ 0.35. This matters when evaluating detailed forecasts, elaborate plans, and conspiracy theories that require many separate things to be true: each detail makes the story more vivid and less probable.

What is probability?

The rules are uncontroversial. What probability is is not. The main interpretations:




	Interpretation
	Probability is...
	Key figures
	Good for
	Problem





	Classical
	The ratio of favorable to equally possible cases
	Laplace
	Dice, cards, lotteries
	What makes cases “equally possible”? Paradoxes of indifference



	Frequentist
	Long-run relative frequency in a series of trials
	Venn, von Mises, Reichenbach
	Repeatable experiments; statistics
	Single events (“Will this candidate win?”)



	Propensity
	A physical tendency of a setup to produce outcomes
	Popper
	Quantum events; single-case chances
	Hard to specify or measure



	Subjective (Bayesian)
	A rational agent’s degree of belief
	Ramsey, de Finetti, Savage
	Any uncertain proposition
	Seems too subjective; where do priors come from?



	Logical / evidential
	The degree to which evidence supports a hypothesis
	Keynes, Carnap
	Measuring evidential support
	Hard to define non-arbitrarily





In practice, different questions call for different interpretations. “The probability of rolling a six is 1/6” is naturally classical or frequentist. “The probability that the defendant is guilty” is naturally subjective or evidential.

Even everyday probability statements can be misunderstood. When a forecast says “30% chance of rain tomorrow,” people have interpreted it as meaning it will rain 30% of the time, or over 30% of the area, or that 30% of forecasters expect rain (Gerd Gigerenzer and colleagues, “‘A 30% Chance of Rain Tomorrow’: How Does the Public Understand Probabilistic Weather Forecasts?,” 2005). The intended meaning is that on days with this forecast, it rains at the location on about 30% of them. Always ask: probability of what, out of what?

Bayes’ theorem

Bayes’ theorem tells you how to update the probability of a hypothesis H in light of evidence E. It is named after Thomas Bayes (c. 1701–1761), whose essay on the subject was published posthumously in 1763 by his friend Richard Price, and it was developed independently and more fully by Pierre-Simon Laplace.


P(H | E) = P(E | H) × P(H) / P(E)

where P(E) = P(E | H) × P(H) + P(E | not-H) × P(not-H)



The terms:


	P(H) is the prior: how probable H was before considering E.

	P(E | H) is the likelihood: how probable the evidence would be if H were true.

	P(E | not-H): how probable the evidence would be if H were false.

	P(H | E) is the posterior: how probable H is after taking E into account.



In words: how much you should believe a hypothesis after seeing evidence depends on how much you believed it before, and on how much more expected the evidence is if the hypothesis is true than if it is false.

The medical test example

This is the most famous illustration, from Gerd Gigerenzer’s work with physicians (Calculated Risks, 2002; Gigerenzer et al., “Helping Doctors and Patients Make Sense of Health Statistics,” 2007).


For women aged 50 in a certain region who take part in routine screening:


	The probability that a woman has breast cancer is 1% (the prevalence, or base rate).

	If a woman has breast cancer, the probability that she tests positive is 90% (the sensitivity).

	If a woman does not have breast cancer, the probability that she nevertheless tests positive is 9% (the false positive rate).



A woman tests positive. What is the probability that she actually has breast cancer?



When Gigerenzer posed this question to 160 gynecologists in a training session, only about one in five chose the right answer. Many believed it was about 90%, or 81%. Let us compute:


	P(H) = 0.01; P(not-H) = 0.99

	P(E | H) = 0.90

	P(E | not-H) = 0.09

	P(E) = 0.90 × 0.01 + 0.09 × 0.99 = 0.009 + 0.0891 = 0.0981

	P(H | E) = 0.009 / 0.0981 ≈ 0.092, or about 9%



So only about 1 in 11 women who test positive has cancer. The test is accurate, but the disease is rare, so false positives from the large healthy population swamp the true positives from the small sick population.

Natural frequencies

Gigerenzer and Ulrich Hoffrage (“How to Improve Bayesian Reasoning Without Instruction: Frequency Formats,” 1995) showed that people reason much better when the same information is presented as natural frequencies rather than probabilities:


Think of 1,000 women.


	10 of them have breast cancer. Of these 10, 9 test positive.

	990 do not have breast cancer. Of these, about 89 test positive anyway.

	So 9 + 89 = 98 women test positive, and only 9 of them have cancer.

	9 out of 98 ≈ 9%.





This diagram is in the web edition: Induction, Probability, and Bayesian Reasoning.

Practical rule: whenever you face a problem of this kind, translate probabilities into counts of people (or cases) out of a round number. It makes the structure obvious.

The odds form and likelihood ratios

Bayes’ theorem has a simpler form using odds instead of probabilities. Odds are the ratio of the probability that something is true to the probability that it is false: a probability of 0.2 is odds of 0.2:0.8, or 1:4.


Posterior odds = Prior odds × Likelihood ratio

where the likelihood ratio (or Bayes factor) = P(E | H) / P(E | not-H)



In the mammography example:


	Prior odds = 1:99.

	Likelihood ratio = 0.90 / 0.09 = 10.

	Posterior odds = 10:99, which is a probability of 10/109 ≈ 9.2%.



The odds form reveals the two things that matter, separately:


	Where you started (the prior odds). A rare disease, an improbable claim, or an unusual event starts with low odds.

	How diagnostic the evidence is (the likelihood ratio). This measures how much more likely the evidence is if the hypothesis is true than if it is false.



It also makes updating on multiple pieces of evidence easy. If the woman takes a second, independent test and it is also positive, multiply again: 10:99 × 10 = 100:99, about 50%. A third independent positive: 1000:99, about 91%.

A rough guide to the strength of evidence, loosely following the statistician Harold Jeffreys (Theory of Probability, 1939):




	Likelihood ratio
	Strength of evidence for H





	1
	None: the evidence is equally expected either way



	1 to 3
	Weak, barely worth mentioning



	3 to 10
	Moderate



	10 to 100
	Strong



	Over 100
	Very strong





(Ratios below 1 are evidence against H, with the same scale applied to the reciprocal.)

Evidence and confirmation

Bayesian reasoning gives a precise definition: E is evidence for H if and only if E is more probable if H is true than if H is false, that is, if the likelihood ratio is greater than 1. Equivalently, E raises the probability of H: P(H | E) > P(H).

This definition has powerful consequences for critical thinking:


	“Consistent with” is not “evidence for.” If E is equally likely whether or not H is true, E is no evidence for H, however well it “fits.” A horoscope that says “you will face challenges this week” fits everyone’s week. Its likelihood ratio is 1.

	Evidence is always comparative. To know whether E supports H, you must ask how likely E would be under the alternatives. A suspect’s nervousness in an interview is evidence of guilt only to the extent that guilty people are more often nervous in interviews than innocent people are.

	Surprising predictions are strong evidence. If H predicts something that would be very unlikely otherwise (low P(E | not-H)), confirming it gives a large likelihood ratio. This is why a risky, specific prediction that comes true is worth more than a vague one. See Popper and falsificationism.

	Absence of evidence can be evidence of absence, when the evidence would be expected if H were true. If there were an elephant in your room, you would see it. Not seeing one is strong evidence there isn’t one. But not finding a particular fossil is weak evidence that the species never existed, because fossilization is rare. See Argument from ignorance.

	Anecdotes are weak evidence, not zero evidence. A single testimonial that a remedy worked has a likelihood ratio only slightly above 1, since people recover from most ailments anyway and we hear more about successes than failures.

	Extraordinary claims require extraordinary evidence. A claim with very low prior odds needs an enormous likelihood ratio to become probable. This is the Bayesian content of Hume’s argument about miracles and of Carl Sagan’s maxim. See Philosophical razors and heuristics.

	Independent evidence multiplies; dependent evidence doesn’t. Ten news stories that all repeat the same press release are one piece of evidence, not ten. Double-counting dependent evidence is one of the commonest errors in everyday reasoning.

	Cromwell’s rule. If your prior probability is exactly 0 or exactly 1, no evidence can ever change it (multiply zero by anything and you get zero). The statistician Dennis Lindley named this after Oliver Cromwell’s plea to “think it possible you may be mistaken.” Never assign an empirical claim a probability of exactly 0 or 1.



Bayesian epistemology

Bayesian epistemology takes probability theory to be a theory of rational belief. Its main claims:


	Probabilism: rational degrees of belief (credences) obey the axioms of probability.

	Conditionalization: rational agents update their credences by Bayes’ rule when they learn new evidence.



Credences and coherence

Why should credences obey the laws of probability? The classic argument is the Dutch book argument (Frank Ramsey, “Truth and Probability,” 1926; Bruno de Finetti, 1937).

Suppose your credence that it will rain tomorrow is 0.6 and your credence that it will not rain is also 0.6. These violate the axioms, since they should sum to 1. A credence of 0.6 means you consider it fair to pay $0.60 for a ticket that pays $1 if the proposition is true. So a bookie can sell you both tickets for $1.20 total. Whatever the weather, exactly one ticket pays $1. You are guaranteed to lose $0.20. A set of bets that guarantees a loss is called a Dutch book. The theorem: your credences are immune to Dutch books if and only if they obey the probability axioms.

Critics object that the argument concerns betting behavior, not belief, and that you could avoid Dutch books simply by refusing to bet. James Joyce (“A Nonpragmatic Vindication of Probabilism,” 1998) gave a purely epistemic argument instead: if your credences violate the axioms, there is always another set of credences that is more accurate (closer to the truth) however the world turns out. Incoherent credences are accuracy-dominated.

Conditionalization

Conditionalization says: if you learn E (and nothing else), your new credence in any hypothesis H should equal your old conditional credence in H given E:


P_new(H) = P_old(H | E)



Richard Jeffrey (The Logic of Decision, 1965) generalized this for cases where learning is uncertain. His example: you look at a piece of cloth by candlelight. It seems green but could be blue. You don’t become certain it is green; your credence in “green” merely shifts from, say, 0.3 to 0.7. Jeffrey conditionalization spreads this change through your other beliefs:


P_new(H) = P_old(H | E) × P_new(E) + P_old(H | not-E) × P_new(not-E)



The problem of the priors

Bayes’ theorem tells you how to update, but not where to start. Where do prior probabilities come from?


	Subjective Bayesians say any coherent prior is rationally permissible, and that the data will eventually swamp differences in priors (the convergence results mentioned above).

	Objective Bayesians (E. T. Jaynes, Jon Williamson) say rational priors should be as uninformative as possible, for example by using the principle of indifference (assign equal probability to each possibility) or maximum entropy methods.



The principle of indifference leads to paradoxes. Bas van Fraassen’s cube factory: a factory produces cubes with sides between 0 and 1 cm long. What is the probability that a cube has a side of at most 0.5 cm? Indifference over side length says 1/2. But the same cubes have faces between 0 and 1 cm² in area, and a side of at most 0.5 cm means a face of at most 0.25 cm², so indifference over face area says 1/4. Indifference over volume (at most 0.125 cm³) says 1/8. Same event, three different “uninformative” probabilities.

In practice, good priors come from base rates: how often things of this kind turn out to be true. Daniel Kahneman calls this taking the outside view (Kahneman and Dan Lovallo, “Timid Choices and Bold Forecasts,” 1993). Before evaluating the specific features of a case (the “inside view”), ask how often similar cases succeed. How often are start-ups of this kind still operating after five years? How often do major infrastructure projects finish on budget? (Rarely, according to Bent Flyvbjerg’s studies of hundreds of projects.) How often do dramatic single studies in this field replicate? The inside view tends to be optimistic and overconfident; the outside view corrects it. See Forecasting and superforecasters.

The problem of old evidence

Clark Glymour (Theory and Evidence, 1980) found a puzzle for Bayesian confirmation theory. The anomalous precession of Mercury’s perihelion was known decades before Einstein. When Einstein showed in 1915 that general relativity explained it, physicists rightly regarded this as strong evidence for the theory. But on the Bayesian account, since the evidence was already known, its probability was 1, so P(H | E) = P(H): no confirmation at all. Proposed solutions include asking what one’s credence would have been without knowing E (a counterfactual prior), and treating what is learned as the logical fact that H entails E (Daniel Garber, 1983).

Full belief and degrees of belief

How does all-or-nothing belief relate to credence? The most natural answer is the Lockean thesis (Richard Foley): you should believe p if and only if your credence in p exceeds some high threshold, such as 0.95. Two famous paradoxes make trouble for this.

The lottery paradox (Henry Kyburg, Probability and the Logic of Rational Belief, 1961). In a fair lottery with 1,000 tickets and one winner, your credence that ticket #1 will lose is 0.999, above the threshold. So you should believe ticket #1 will lose. The same holds for ticket #2, #3, and so on to #1,000. If rational belief is closed under conjunction (if you believe p and believe q, you should believe p and q), you should believe that all 1,000 tickets will lose. But you know that one will win. So rational belief would be inconsistent.

Responses:


	Reject closure under conjunction (Kyburg’s own choice): you may believe each ticket will lose without believing they all will.

	Reject the Lockean thesis: high probability is not enough for belief. Many knowledge-first theorists say you shouldn’t believe your ticket will lose, since you don’t know it will (see Knowledge, assertion, and action).

	Give up full belief as a basic notion and work only with credences (Richard Jeffrey).



The preface paradox (D. C. Makinson, “The Paradox of the Preface,” 1965). An author has carefully checked every claim in her book and believes each one. But in the preface, she writes, “Any errors that remain are my own,” because she reasonably believes that in a long book, at least one claim is false. Her beliefs are jointly inconsistent, yet each seems rational. Unlike the lottery, this case involves beliefs based on good evidence, not mere statistics.

Lesson for critical thinking: it can be rational to be confident of each of your beliefs individually and also confident that some of them are wrong. The more claims a position involves, the more likely it is that at least one is false. Humility about a whole body of belief is compatible with confidence in each part, and it is exactly what fallibilism recommends.

Common errors in probabilistic reasoning

Humans are not natural probabilists. These errors are well documented. The psychology behind them is discussed in Chapter 14.

Base rate neglect

People tend to ignore the prior probability (base rate) and focus on the specific evidence. The mammography problem is one example. Another is Amos Tversky and Daniel Kahneman’s cab problem (1980):


A cab was involved in a hit-and-run accident at night. Two cab companies operate in the city: 85% of cabs are Green and 15% are Blue. A witness identified the cab as Blue. Tested under similar conditions, the witness correctly identifies each color 80% of the time. What is the probability that the cab was Blue?



Most people answer 80%. The correct answer:


	Prior odds Blue:Green = 15:85.

	Likelihood ratio = 0.8 / 0.2 = 4.

	Posterior odds = 60:85, a probability of 60/145 ≈ 41%.



It is more likely that the cab was Green, despite the witness. In natural frequencies: of 100 cabs, 15 are Blue, and the witness calls 12 of them Blue; 85 are Green, and the witness calls 17 of them Blue. Of the 29 cabs called Blue, only 12 are.

The conjunction fallacy

The conjunction rule says P(A and B) ≤ P(A). Tversky and Kahneman’s Linda problem (“Extensional versus Intuitive Reasoning,” 1983) showed that people violate it systematically:


Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a student, she was deeply concerned with issues of discrimination and social justice, and also participated in anti-nuclear demonstrations.

Which is more probable?

(a) Linda is a bank teller.

(b) Linda is a bank teller and is active in the feminist movement.



In one version, 85% of respondents chose (b). But (b) cannot be more probable than (a), since every feminist bank teller is a bank teller. People judge by representativeness (how well Linda matches the image of a feminist) rather than by probability.

Gerd Gigerenzer and Ralph Hertwig argued that many participants interpret “probable” in a non-mathematical sense (plausible, believable), and that the error shrinks dramatically when the question is posed in frequencies (“Out of 100 people like Linda, how many are bank tellers? How many are bank tellers and feminists?”). Both points are valuable. The practical lesson stands: adding detail makes a story more convincing and less probable. Beware of vivid, detailed scenarios in forecasting, in court, and in conspiracy theories.

The gambler’s fallacy and the hot hand

The gambler’s fallacy is the belief that after a run of one outcome, the opposite is “due.” After five reds in roulette, black is no more likely than before: each spin is independent. On August 18, 1913, at the Monte Carlo Casino, black reportedly came up 26 times in a row, and gamblers lost heavily betting on red, believing it was overdue.

The opposite belief, that a player who has made several shots in a row is more likely to make the next one (the hot hand), was famously declared a fallacy by Thomas Gilovich, Robert Vallone, and Amos Tversky (1985), who found no evidence of it in basketball shooting data. But in 2018, Joshua Miller and Adam Sanjurjo showed that the original analysis contained a subtle statistical bias: in a finite sequence, the proportion of successes that follow a streak of successes is expected to be below the overall success rate, even for a random process. Correcting for this bias, they found evidence of a modest hot hand after all. The story is itself a lesson: findings about biases can be biased, and even celebrated results deserve scrutiny.

The prosecutor’s fallacy

The prosecutor’s fallacy confuses P(evidence | innocent) with P(innocent | evidence).

The tragic case of Sally Clark in England illustrates it. In 1999 she was convicted of murdering her two infant sons, both of whom had died suddenly. A pediatrician, Sir Roy Meadow, testified that the chance of two sudden infant deaths (SIDS) in a family like hers was about 1 in 73 million. He obtained this by squaring the estimated probability of one SIDS death (1 in 8,543). The figure was presented as if it were the probability that she was innocent. There were two errors:


	The independence assumption was false. Genetic and environmental factors make a second SIDS death in a family more likely after a first. Squaring the probability was unjustified.

	The prosecutor’s fallacy. Even if two SIDS deaths are very rare, so are two murders of infants by their mother. The relevant question is which explanation is more probable, given that two babies died. The statistician Ray Hill later estimated that, given two sudden infant deaths in a family, natural causes were several times more likely than double murder.



The Royal Statistical Society issued a public statement in 2001 criticizing the statistical evidence. Sally Clark’s conviction was quashed on appeal in 2003. She died in 2007.

A related error appeared in the O. J. Simpson trial (1995). Defense lawyer Alan Dershowitz argued that only a tiny fraction of men who batter their wives go on to murder them, so the history of abuse was irrelevant. But the relevant question is not the probability that a batterer will murder his wife; it is the probability that the batterer is the murderer, given that the wife was murdered. Gerd Gigerenzer estimated from the available statistics that this probability is roughly 8 in 9. Always condition on everything you know.

The Monty Hall problem

On a game show, there are three doors. Behind one is a car; behind the others, goats. You pick door 1. The host, who knows where the car is and always opens a door with a goat, opens door 3 to reveal a goat. He offers you the chance to switch to door 2. Should you?

Yes. Switching wins with probability 2/3. Your first pick had a 1/3 chance of being right, and nothing the host does changes that, since he can always open a goat door. The remaining 2/3 is now concentrated on door 2.

If this seems wrong, imagine 100 doors. You pick one. The host opens 98 others, all with goats, leaving your door and door 57. Would you switch?

When Marilyn vos Savant gave the correct answer in her Parade magazine column in 1990, she received thousands of letters, many from people with PhDs, insisting she was wrong.

The deep lesson: the host’s action is evidence, and its value depends on the process that produced it. If the host opened a door at random and it happened to show a goat, the odds would be 1/2 each. The same observation (a goat behind door 3) has different evidential value depending on how it was generated. Compare the paradox of the ravens and survivorship bias.

Regression to the mean

When a variable is partly due to chance, extreme values tend to be followed by values closer to the average. Francis Galton discovered this in 1886 while studying heights: very tall parents tend to have children who are tall, but less tall than themselves. He called it “regression towards mediocrity.”

Regression to the mean is responsible for a great many false causal conclusions.


	Kahneman’s flight instructors. Daniel Kahneman recalled instructors in the Israeli Air Force who believed that praise made cadets perform worse and criticism made them perform better. After an exceptionally good landing, they praised the cadet, and the next landing was usually worse; after a terrible one, they shouted, and the next was usually better. But this is exactly what regression predicts, regardless of praise or blame. Exceptional performances are partly luck, and luck doesn’t repeat reliably.

	The “Sports Illustrated cover jinx.” Athletes appear on the cover after an exceptional season, and then their performance declines.

	Medical treatments. People seek treatment when their symptoms are at their worst. Many conditions fluctuate, so symptoms often improve afterwards whatever the treatment. This is one reason controlled trials are needed. See Randomized controlled trials.

	Policy. Speed cameras placed at sites that had an unusually bad accident year will be followed by fewer accidents, partly because of regression, whatever the cameras do.



The law of small numbers

Tversky and Kahneman (“Belief in the Law of Small Numbers,” 1971) found that people, including trained scientists, expect small samples to resemble the population closely. But small samples vary much more than large ones.


	The hospital problem (Kahneman and Tversky, 1972). A large hospital has about 45 births a day, a small one about 15. Over a year, which recorded more days on which more than 60% of the babies born were boys? Most people say “about the same.” The answer is the small hospital, because small samples fluctuate more.

	Kidney cancer rates. Among US counties, those with the lowest rates of kidney cancer are mostly rural and sparsely populated. It is tempting to explain this by clean rural living. But the counties with the highest rates are also mostly rural and sparsely populated. Small populations produce extreme rates in both directions (Howard Wainer, “The Most Dangerous Equation,” 2007; Kahneman, Thinking, Fast and Slow, 2011).

	Small schools. Wainer describes how the observation that many of the best-performing schools were small led to large investments in creating small schools. But the worst-performing schools were also disproportionately small.



Lesson: before explaining an extreme result, ask whether it comes from a small sample. Extreme results from small samples are expected by chance alone.

Simpson’s paradox

A trend that appears in every subgroup can reverse when the groups are combined.

Berkeley admissions (1973). Overall, the University of California, Berkeley admitted about 44% of male graduate applicants and about 35% of female applicants, suggesting discrimination against women. But when Peter Bickel and colleagues (1975) examined individual departments, most admitted women at equal or higher rates. The overall gap arose because women disproportionately applied to more competitive departments with lower admission rates for everyone.

Kidney stones (Charig and colleagues, 1986). A study compared two treatments:




	
	Treatment A (open surgery)
	Treatment B (percutaneous)





	Small stones
	93% (81/87)
	87% (234/270)



	Large stones
	73% (192/263)
	69% (55/80)



	All stones
	78% (273/350)
	83% (289/350)





Treatment A is better for small stones and for large stones, but B looks better overall, because doctors used A more for the harder large-stone cases.

Which comparison should you trust? Probability alone cannot say. It depends on the causal structure. In the kidney stone case, stone size affects both the choice of treatment and the outcome, so you should compare within stone sizes. In other cases, the aggregated figure is correct. Judea Pearl (The Book of Why, 2018) argues that Simpson’s paradox can only be resolved with causal reasoning. See Correlation and causation.

Calibration and scoring rules

A person is well calibrated if, of all the things they say they are 70% sure of, about 70% turn out to be true; of all the things they are 90% sure of, about 90% turn out true; and so on.

Most people are overconfident: of the things they are “90% sure” of, far fewer than 90% are true (see Overconfidence). Some professionals who receive rapid, precise feedback are remarkably well calibrated. US weather forecasters are a classic example (Allan Murphy and Robert Winkler, 1977): when they say 70% chance of rain, it rains about 70% of the time.

Scoring rules measure the accuracy of probabilistic forecasts. The most common is the Brier score (Glenn Brier, 1950): for each forecast, take the squared difference between the probability you gave and what happened (1 if it happened, 0 if not), and average over all forecasts.


	A perfect forecaster scores 0.

	Someone who always says 50% scores 0.25.

	Someone who always says 100% and is wrong half the time scores 0.5.



The Brier score is a proper scoring rule: you get the best expected score by reporting your true credences. It rewards both calibration (your probabilities match frequencies) and resolution (you distinguish events that happen from those that don’t, instead of always saying the base rate). Philip Tetlock’s forecasting tournaments use it (see Forecasting and superforecasters).

A calibration exercise

For each question, give a range that you are 90% confident contains the true answer. Don’t look anything up. If you are well calibrated, about 9 of your 10 ranges should contain the answer.


	The year Gutenberg’s Bible was printed.

	The length of the Nile, in kilometers.

	The height of Mount Everest, in meters.

	The number of bones in the adult human body.

	The average distance from the Earth to the Moon, in kilometers.

	The year Hume’s A Treatise of Human Nature was first published.

	The speed of sound in air at 20 °C, in meters per second.

	The year Immanuel Kant was born.

	The number of member states of the United Nations (as of 2025).

	The year Ibn Sīnā (Avicenna) was born.




Answers

	About 1455. 2. About 6,650 km (estimates vary). 3. 8,849 m (2020 survey). 4. 206. 5. About 384,400 km. 6. 1739. 7. About 343 m/s. 8. 1724. 9. 193. 10. About 980 CE.



Most people who try exercises like this find that far fewer than 9 of their “90%” ranges contain the answer. Their ranges are too narrow, because they are overconfident. The remedy is to widen your ranges until you are genuinely surprised when the answer falls outside them.


Statistics and significance

Much of the evidence in public debates comes as statistics. You don’t need to be a statistician to evaluate it, but you need to understand a few concepts, and avoid a few misunderstandings.

P-values

A p-value is the probability, assuming the null hypothesis is true (usually “there is no effect”) and assuming the statistical model is correct, of obtaining data at least as extreme as the data actually observed.

By convention (dating back to R. A. Fisher in the 1920s), results with p < 0.05 are called statistically significant.

The p-value is widely misunderstood. In 2016, the American Statistical Association took the unusual step of publishing a statement on p-values (Ronald Wasserstein and Nicole Lazar). Among its principles:


	A p-value is not the probability that the null hypothesis is true, or that the results were produced by chance alone. (That is the transposed conditional again: P(data | null) is not P(null | data).)

	Scientific conclusions should not be based only on whether a p-value passes a threshold.

	A p-value does not measure the size of an effect or the importance of a result.

	By itself, a p-value does not provide a good measure of evidence for a hypothesis.



“Statistically significant” does not mean “important.” With a very large sample, a tiny, practically irrelevant effect can be highly significant. With a small sample, a large, important effect may fail to reach significance. “Not statistically significant” does not mean “no effect.” It may mean the study was too small to detect one.

Confidence intervals and effect sizes

Two things are more informative than a p-value:


	Effect size: how big is the difference? A drug that lowers blood pressure by 1 mmHg and one that lowers it by 20 mmHg can have the same p-value in different studies.

	Confidence interval: a range of values consistent with the data. A 95% confidence interval is produced by a procedure that, in repeated sampling, captures the true value 95% of the time. A narrow interval indicates a precise estimate; a wide one indicates uncertainty. If the interval runs from “a small harm” to “a large benefit,” the study hasn’t settled much.



Relative and absolute risk

Health news often reports relative risk reductions because they sound impressive. Always ask for the absolute figures.


“This drug cuts your risk of a heart attack by 50%!”



If the risk falls from 2 in 1,000 to 1 in 1,000, that is a 50% relative risk reduction, but a 0.1 percentage point absolute reduction. The number needed to treat (NNT) is 1,000: a thousand people must take the drug for one to avoid a heart attack. Now weigh that against the side effects.

A historical example: in 1995, the UK Committee on Safety of Medicines warned that certain third-generation oral contraceptives doubled the risk of potentially life-threatening blood clots. “Doubled” (a 100% relative increase) meant a rise from about 1 in 7,000 women to 2 in 7,000. The scare led many women to stop taking the pill, and it was followed by an estimated increase of about 13,000 abortions in England and Wales the following year, as well as additional births and teenage pregnancies. Pregnancy itself carries a higher risk of blood clots than the pill did.

Rule: when you hear “X increases (or decreases) the risk of Y by Z%,” ask “From what, to what?”

Multiple comparisons and p-hacking

If you test 20 hypotheses that are all false, at the 0.05 significance level, you should expect about one “significant” result by chance alone. If you test many hypotheses and report only the significant ones, you will “discover” effects that don’t exist. The webcomic xkcd (“Significant,” 2011) illustrated this with scientists who test whether jelly beans cause acne, find nothing, test 20 colors separately, and find that green jelly beans “cause” acne at p < 0.05, which the newspapers duly report.

P-hacking is the practice, often unconscious, of exploiting flexibility in data analysis until a significant result appears: trying different subsets of the data, different outcome measures, different control variables, or stopping data collection when p dips below 0.05. Joseph Simmons, Leif Nelson, and Uri Simonsohn (“False-Positive Psychology,” 2011) showed how powerful this is. Using flexible but common analytic choices, they “demonstrated” that listening to the Beatles song “When I’m Sixty-Four” made participants literally younger (by about a year and a half, in chronological age), an impossible result.

Andrew Gelman and Eric Loken call the broader problem the garden of forking paths: even without deliberate fishing, researchers make many data-dependent choices, each of which could have gone another way, so a reported p-value can be much less meaningful than it looks.

Remedies include pre-registration (publicly specifying hypotheses and analyses before collecting data), corrections for multiple comparisons (such as the Bonferroni correction), and replication. See The replication crisis.

Why most published findings might be false

John Ioannidis’s famous paper “Why Most Published Research Findings Are False” (2005) is essentially a Bayesian argument. Suppose that in some field:


	10% of the hypotheses researchers test are true (the base rate).

	Studies have 80% power (the probability of detecting a true effect).

	The significance threshold is 0.05.



Out of 1,000 hypotheses tested: 100 are true, and 80 of them give significant results. 900 are false, and 45 of them give significant results by chance. So of the 125 significant results, 45 (36%) are false. If power is a more realistic 35%, only 35 true effects are detected, and 45 of the 80 significant results (56%) are false. Add p-hacking and publication bias, and the proportion rises further.

The lesson is not that science is unreliable. It is that a single significant result, especially a surprising one in a field with low prior plausibility and small studies, is weak evidence. Replication, large samples, and prior plausibility all matter.

Check your understanding

1. State Hume’s problem of induction in three steps.


Answer
(1) Inductive inference presupposes that the unobserved resembles the observed. (2) This can’t be proven a priori, since its denial is conceivable. (3) It can’t be proven from experience without circularity. So induction has no rational foundation.


2. Explain why “grue” poses a problem even for someone who accepts induction.


Answer
The same evidence (all emeralds examined so far are green, and therefore grue) supports incompatible generalizations. Induction alone can’t tell us which predicate to project. We need an account of which categories are “projectible,” and that account can’t be read off the evidence.


3. A test for a rare disease (prevalence 1 in 1,000) has sensitivity 99% and a false positive rate of 2%. You test positive. Roughly how likely are you to have the disease? Use natural frequencies.


Answer
Of 100,000 people, 100 have the disease and 99 test positive. Of 99,900 who don’t, 2% (1,998) test positive. So 99 of about 2,097 positives have the disease: about 4.7%. A positive result raises the probability almost fifty-fold, but it is still more likely that you don’t have the disease. A second, independent test would help a lot (likelihood ratio 0.99/0.02 ≈ 50 each time).


4. What is the likelihood ratio of a piece of evidence that is “consistent with” a hypothesis but equally consistent with its negation?


Answer

	It provides no evidence either way, however well it “fits.”




5. Why is a vivid, detailed scenario often less probable than a plain one?


Answer
Because each added detail is an extra conjunct, and P(A and B) ≤ P(A). Detail increases representativeness and plausibility, which makes the story feel more likely, while its probability can only fall.


6. A school introduces a new program for its lowest-scoring students, and next year their scores rise. What alternative explanation should you consider first?


Answer
Regression to the mean. Students selected for extremely low scores partly had bad luck on the test; on average, their next scores will be closer to the mean regardless of the program. A comparison group of similarly selected students without the program is needed.


7. A newspaper reports: “Eating processed meat increases your risk of bowel cancer by 18%.” What should you ask?


Answer
“From what, to what?” An 18% relative increase in a lifetime risk of, say, 5 or 6% amounts to an absolute increase of about 1 percentage point. You would also ask how much meat was involved, whether the association is causal (observational data, possible confounding), and what the uncertainty is. (For reference: the International Agency for Research on Cancer reported an 18% increased risk per 50 g of processed meat eaten daily.)


8. In Simpson’s paradox, how do you decide whether to trust the aggregated or the separated data?


Answer
By the causal structure. If the grouping variable (e.g., stone size) is a common cause of both the treatment choice and the outcome, compare within groups. If the grouping variable is itself caused by the treatment (a mediator), the aggregate may be the right comparison. Statistics alone can’t decide; you need a causal model.


9. Why does Cromwell’s rule matter for open-mindedness?


Answer
Because a prior of exactly 0 or 1 can never be changed by any evidence under Bayesian updating. To remain responsive to evidence, you must leave at least some probability for being wrong. A belief held with literal certainty is immune to evidence, which is the formal definition of a closed mind.
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Science, Evidence, and Explanation

“The first principle is that you must not fool yourself—and you are the easiest person to fool.”

— Richard Feynman, “Cargo Cult Science” (1974)




“Our knowledge can only be finite, while our ignorance must necessarily be infinite.”

— Karl Popper, “On the Sources of Knowledge and of Ignorance” (1960), in Conjectures and Refutations



Science is humanity’s most successful method for gaining knowledge about the natural world. But what exactly is the method? Why does it work? How should a non-scientist decide what to believe when scientists disagree, when a new study contradicts an old one, or when someone claims that “the science isn’t settled”?

This chapter covers the philosophy of science most useful for critical thinking: what distinguishes science from pseudoscience, how theories are tested and how they change, how to reason about explanations and causes, how to read the hierarchy of evidence, and what the replication crisis does and doesn’t show.

What makes science special?

A common answer is “science proves things.” It doesn’t, at least not in the mathematician’s sense. Scientific conclusions are fallible and revisable. What makes science special is not certainty but a set of practices that detect and correct error better than any alternative:


	Testing claims against observation, especially observation designed to catch the claim out.

	Controls, randomization, and blinding to exclude alternative explanations and the investigator’s own biases.

	Quantification and precision, which make predictions risky and errors visible.

	Public methods and data, so that others can check.

	Replication by independent investigators.

	Organized criticism: peer review, competing research groups, conferences, and a reward system that credits people for refuting others.



The sociologist Robert K. Merton (“The Normative Structure of Science,” 1942) described four norms of science, often remembered as CUDOS: Communism (findings are shared property), Universalism (claims are judged by impersonal criteria, not by who makes them), Disinterestedness (scientists act for the benefit of the common enterprise), and Organized Skepticism (all claims are subjected to critical scrutiny). Real science often falls short of these norms, but they describe the ideal that makes it work.

The historian Naomi Oreskes (Why Trust Science?, 2019) argues that the trustworthiness of science comes not from any single method, but from its social character: claims are vetted by a diverse community of experts through sustained critical scrutiny. This ties the philosophy of science to social epistemology.

The demarcation problem

What separates science from pseudoscience (astrology, homeopathy, creationism presented as science) and from non-science (mathematics, ethics, art)? This is the demarcation problem.

Karl Popper proposed falsifiability as the criterion (below). Many philosophers now think no single criterion works. Larry Laudan (“The Demise of the Demarcation Problem,” 1983) argued that no set of necessary and sufficient conditions separates science from non-science. More recent work (Massimo Pigliucci and Maarten Boudry, eds., Philosophy of Pseudoscience, 2013) treats “science” as a family resemblance concept: there is no single defining feature, but there are clear cases on either side and a cluster of relevant features.

Paul Thagard (“Why Astrology Is a Pseudoscience,” 1978) offered a useful diagnosis: a theory is pseudoscientific if it has been less progressive than alternative theories over a long period, faces many unsolved problems, and its community shows little concern with developing the theory to solve those problems, confirming it, or comparing it with alternatives. Astrology has barely changed in two thousand years, while astronomy has been transformed. Warning signs of pseudoscience are listed at the end of this chapter.

Inductivism and its limits

The popular picture of science, often traced (somewhat unfairly) to Francis Bacon, is inductivism: scientists collect observations without prejudice, and theories emerge from the facts by generalization.

This picture has serious problems (see A. F. Chalmers, What Is This Thing Called Science?, 4th ed. 2013):


	Observation is selective. Karl Popper used to begin lectures by telling his audience: “Take pencil and paper; carefully observe, and write down what you have observed!” They would ask: observe what? Observation needs a question, an interest, a hypothesis. There is no such thing as observation without selection.

	Theories go beyond observation. Theories posit unobservable entities (atoms, genes, gravitational fields) that no number of observations could be generalized into.

	The problem of induction. Even the simplest generalization from observed cases goes beyond the evidence. See Hume’s problem of induction.



Popper and falsificationism

Karl Popper (Logik der Forschung, 1934; English, The Logic of Scientific Discovery, 1959; Conjectures and Refutations, 1963) turned the inductivist picture upside down.

The asymmetry. No number of observations can prove a universal law true: after seeing a thousand white swans, the next might be black. (Europeans believed all swans were white until Dutch explorers encountered black swans in Western Australia in 1697.) But a single genuine counterexample can prove a universal law false. Verification and falsification are asymmetric. The logic of falsification is modus tollens: if the theory is true, we will observe O; we do not observe O; so the theory is false.

The criterion. A theory is scientific if and only if it is falsifiable: it forbids certain possible observations. The more it forbids, the more it says about the world, and the better it is, provided it survives testing.

Bold conjectures. Science progresses not by piling up confirmations (which are easy to find for almost any theory) but by proposing bold conjectures that make risky predictions, and then trying hard to refute them. A theory that survives severe tests is corroborated, but never proven.

Popper’s contrast. Popper’s formative experience came in Vienna around 1919. Einstein’s general relativity predicted that starlight passing near the Sun would be bent by a specific amount. Arthur Eddington’s 1919 eclipse expedition tested the prediction, and it could easily have failed. By contrast, the psychological theories of Freud and Alfred Adler seemed able to explain any human behavior. Popper’s example: a man pushes a child into water intending to drown it; another man sacrifices his life to save a child. Freud’s theory explains the first as repression and the second as sublimation; Adler’s theory explains the first as a feeling of inferiority needing to prove itself by crime, and the second as the same feeling needing to prove itself by daring. Popper recalled describing a case to Adler, who analyzed it confidently “in the light of my thousandfold experience.” Popper replied: “And with this new case, I suppose, your experience has become thousand-and-one-fold.” He concluded that the apparent strength of such theories, that they were always confirmed, was actually their weakness.


Critical-thinking lesson. A theory that can explain every possible outcome explains nothing. When someone’s view is confirmed by whatever happens (“If the market goes up, that proves my theory; if it goes down, that proves it too”), ask: What observation would show you were wrong? If there is none, the view is not being tested by evidence at all. In Bayesian terms (see Evidence and confirmation), evidence that would be expected whether or not the theory is true has a likelihood ratio of 1.



Problems for falsificationism.


	The Duhem–Quine problem: theories are never tested alone (next section).

	Scientists rightly don’t abandon theories at the first anomaly. Every major theory has faced anomalies throughout its history. If scientists had followed naive falsificationism, Newton’s theory would have been rejected at birth.

	Probabilistic hypotheses (“this coin is fair”) are not strictly falsified by any finite observation.

	Existential claims (“there exist black holes”) cannot be falsified by any finite set of observations, yet they are scientific.

	The role of confirmation. Wesley Salmon argued that when we rely on a well-corroborated theory to build a bridge, we treat its past success as evidence of future success, which is induction. See Responses to Hume.



Popper himself was aware of most of these problems and developed a more sophisticated position. His lasting insights are that testability is a virtue, that risky predictions are the strongest evidence, and that criticism drives the growth of knowledge.

The Duhem-Quine problem

The French physicist Pierre Duhem (The Aim and Structure of Physical Theory, 1906) observed that “an experiment in physics can never condemn an isolated hypothesis but only a whole theoretical group.” To derive a prediction from a theory, you always need auxiliary hypotheses: about initial conditions, about the instruments, about the absence of interfering factors. When the prediction fails, logic tells you that something in the group is false, but not what. W. V. O. Quine extended this to all beliefs: our statements face the tribunal of experience “only as a corporate body” (see Quine and naturalized epistemology).

Neptune and Vulcan. In the 1840s, the orbit of Uranus deviated from what Newtonian mechanics predicted. Should astronomers have rejected Newton? Urbain Le Verrier (and independently John Couch Adams) instead questioned an auxiliary assumption, that there were no other significant masses nearby. Le Verrier calculated where an unseen planet would have to be to cause the deviation. In 1846, Johann Galle pointed his telescope at the predicted position and found Neptune, within about one degree. Newton was triumphantly vindicated.

Then Le Verrier tried the same move with another anomaly: the orbit of Mercury precessed slightly faster than Newtonian theory predicted. In 1859 he proposed a small planet, Vulcan, orbiting inside Mercury’s orbit. Astronomers searched for decades, and several claimed sightings. Vulcan does not exist. The anomaly was finally explained in 1915 by Einstein’s general relativity, which replaced Newtonian gravitation.

The same strategy (protect the theory by revising an auxiliary) succeeded brilliantly once and failed once. Logic alone could not tell which case was which.

A modern example. In 2011, the OPERA experiment reported neutrinos apparently traveling faster than light, which would contradict special relativity. Rather than abandon relativity, the physicists themselves suspected an error in the experimental setup and asked others to find it. In 2012, the anomaly was traced to a loose fiber-optic cable and a clock problem.


Lessons. (1) Neither “stick with the theory” nor “abandon it” is automatically rational when a prediction fails. (2) The rational question is: which of the assumptions in play is most doubtful, given everything else we know? A theory with an enormous track record (relativity) warrants suspicion of the equipment first. (3) What makes a rescue legitimate is that the revised auxiliary hypothesis is independently testable: Neptune could be looked for. That leads to the next section.



Ad hoc hypotheses

An ad hoc hypothesis is one introduced solely to save a theory from refutation, with no independent evidence or testable consequences of its own.

Compare two responses to a failed prediction:


	Legitimate: “There must be an unseen planet at this position, with this mass.” (Testable: look there.)

	Ad hoc: “The prediction failed because the skeptics’ negative energy disrupted the psychic’s powers.” (Untestable: no independent way to detect negative energy.)



More examples of ad hoc rescues:


	An astrologer whose prediction fails says the client’s birth time must have been recorded incorrectly.

	A doomsday prophet whose predicted date passes announces that the faithful’s prayers postponed the end. (Leon Festinger, Henry Riecken, and Stanley Schachter studied a group that did this in When Prophecy Fails, 1956. After the predicted flood did not come, many members became more committed and began seeking converts. See Motivated reasoning.)

	Philip Henry Gosse’s “Omphalos” hypothesis (1857): God created the world recently, complete with fossils and geological strata that make it look ancient.



Criteria for telling a legitimate modification from an ad hoc one:


	Independent testability: does the modification have consequences beyond the anomaly it was introduced to explain?

	Novel predictions: does it predict something new that is then confirmed?

	Content: does it make the theory say more, or less? Ad hoc rescues usually drain content (“the effect only appears when no skeptic is watching”).

	Track record: does the theory need a new rescue after every test?



In Bayesian terms, an ad hoc auxiliary usually has a low prior probability and does nothing to raise it, so a theory that needs many of them becomes steadily less probable. Imre Lakatos made these ideas central to his account of science.

Kuhn and paradigms

Thomas Kuhn’s The Structure of Scientific Revolutions (1962) is one of the most cited academic books of the 20th century. Kuhn, a physicist turned historian, argued that the real history of science looked nothing like the textbook picture of steady accumulation or Popper’s picture of constant attempted refutation.

Paradigms. A mature science is organized around a paradigm: a set of shared achievements (exemplars, like Newton’s Principia or Lavoisier’s chemistry) that define the legitimate problems and methods of a field. In the 1969 postscript, Kuhn distinguished two senses: the disciplinary matrix (shared laws, models, values, and techniques) and exemplars (concrete problem-solutions students learn from).

Normal science. Most of the time, scientists do normal science: “puzzle-solving” within the paradigm, extending it and fitting nature to it. They do not try to refute the paradigm. When a result fails to fit, it is usually treated as a puzzle to be solved, or a failure of the scientist, not a refutation of the paradigm.

Anomaly and crisis. Sometimes anomalies accumulate that resist solution. Confidence in the paradigm erodes; scientists start proposing radical alternatives. This is a crisis.

Revolution. A new paradigm emerges and eventually wins acceptance. Examples: the Copernican revolution (Earth-centered to Sun-centered astronomy), the chemical revolution (Lavoisier’s oxygen theory replacing phlogiston), the Darwinian revolution, the Einsteinian revolution, and, in the 1960s, plate tectonics, which vindicated Alfred Wegener’s rejected 1912 hypothesis of continental drift after evidence from seafloor spreading and magnetic striping of the ocean floor accumulated.

Incommensurability. Kuhn argued that competing paradigms are partly incommensurable: they use key terms in different senses (“mass” means something different for Newton and Einstein), they recognize different problems as important, and they apply different standards. So there is no neutral algorithm for choosing between them. “The proponents of competing paradigms practice their trades in different worlds.” Joseph Priestley, who first isolated oxygen, never accepted Lavoisier’s interpretation and died defending phlogiston.

Theory choice without an algorithm. In “Objectivity, Value Judgment, and Theory Choice” (1977), Kuhn listed five values all scientists use to evaluate theories: accuracy, consistency, scope, simplicity, and fruitfulness. These are shared, but they can conflict, and scientists weigh them differently. So theory choice is rational but not mechanical, and reasonable scientists can disagree for a time.

Max Planck (Scientific Autobiography, 1950) offered a darker view: “A new scientific truth does not triumph by convincing its opponents and making them see the light, but rather because its opponents eventually die, and a new generation grows up that is familiar with it.” There is some empirical support for a mild version of this. Pierre Azoulay, Christian Fons-Rosen, and Joshua Graff Zivin (“Does Science Advance One Funeral at a Time?,” 2019) found that after the premature death of a star life scientist, publications by outsiders to the star’s field increase, and the new work is disproportionately well cited.

Was Kuhn a relativist? Many readers took Kuhn to show that science is irrational, driven by sociology rather than evidence. Kuhn denied this. He held that later theories are better puzzle-solvers than earlier ones and that science does make progress, though not necessarily toward “the truth” in a metaphysical sense.


Critical-thinking lessons from Kuhn. (1) Anomalies do not immediately refute established theories, and they shouldn’t. (2) Experts working within a framework can be slow to see its problems. (3) But the frameworks do change, and they change mainly through the accumulation of evidence that the old framework cannot handle, not through outsiders declaring that “science is just a paradigm.”



Lakatos and research programmes

Imre Lakatos (“Falsification and the Methodology of Scientific Research Programmes,” 1970) tried to combine Popper’s rationalism with Kuhn’s history.

A research programme consists of:


	A hard core of central assumptions that the programme’s supporters decide not to question (for Newtonian mechanics, the three laws of motion and the law of gravitation). This is protected by a negative heuristic: don’t aim criticism at the hard core.

	A protective belt of auxiliary hypotheses, which absorbs the blows of anomalies and is modified as needed.

	A positive heuristic: a plan for developing the programme, telling researchers which problems to tackle and how to build more sophisticated models.



A research programme is:


	Progressive if its modifications lead to novel predictions, some of which are confirmed. The Newtonian prediction of Neptune is the classic example.

	Degenerating if its modifications are merely ad hoc patches that accommodate known facts without predicting anything new, or if its predictions keep failing and the theory lags behind the facts.



It is rational to work on progressive programmes and to abandon degenerating ones, though Lakatos admitted there is no precise time limit, since a degenerating programme can sometimes recover (atomism was out of favor for long periods). Paul Feyerabend pressed this point against him.

Lakatos’s framework is useful beyond science. Any belief system can be assessed by asking whether its responses to challenges are progressive or degenerating. Does it make new, testable claims that turn out to be true? Or does it only ever explain away the evidence after the fact?

Feyerabend and Laudan

Paul Feyerabend (Against Method, 1975) argued, from historical case studies such as Galileo’s defense of Copernicanism, that every proposed methodological rule has been broken by great scientists, often with good results. His provocative slogan was that the only principle that does not inhibit progress is “anything goes.” He later explained that this was “the terrified exclamation of a rationalist who takes a closer look at history.” He defended methodological pluralism and criticized what he saw as scientific chauvinism. Feyerabend is often misread as simply anti-science. A better reading: there is no fixed, algorithmic scientific method, and good science requires judgment, creativity, and tolerance for unorthodox ideas.

Larry Laudan (Progress and Its Problems, 1977) proposed that science is best understood as organized into research traditions and that progress should be measured by problem-solving effectiveness: how many empirical and conceptual problems a tradition solves, compared with its rivals. Laudan is also the source of the pessimistic meta-induction (see Scientific realism and anti-realism).

Bayesian philosophy of science offers a unifying framework. Many of the insights above can be expressed in Bayesian terms (see Chapter 9): risky predictions give large likelihood ratios (Popper); failed predictions spread their blame across the hypotheses and auxiliaries in proportion to their prior probabilities (Duhem–Quine, as analyzed by Jon Dorling in 1979 and Michael Strevens in 2001); ad hoc hypotheses have low priors (Lakatos); and scientists with different priors can reasonably disagree until evidence accumulates (Kuhn).

Inference to the best explanation

Inference to the best explanation (IBE), or abduction, is inferring that a hypothesis is true because it provides the best explanation of the available evidence (see Deduction, induction, and abduction). Charles Sanders Peirce described abduction; Gilbert Harman named IBE (“The Inference to the Best Explanation,” 1965); Peter Lipton developed the most thorough account (Inference to the Best Explanation, 1991; 2nd ed. 2004).

IBE is everywhere: in science, medicine (diagnosis), law (which story best explains the evidence?), history, detective work, car repair, and everyday life (the best explanation of the wet street is that it rained).

What makes an explanation “best”? The standard explanatory virtues:




	Virtue
	Question to ask
	Example





	Scope
	How much of the evidence does it explain?
	Natural selection explains biogeography, fossils, anatomy, embryology, vestigial organs.



	Precision
	Does it explain the details, quantitatively?
	General relativity predicts Mercury’s precession to within observational error.



	Simplicity (parsimony)
	Does it avoid unnecessary assumptions and entities?
	One common cause rather than many coincidences. See Ockham’s razor.



	Unification
	Does it bring apparently different phenomena under one account?
	Newton unified falling apples and orbiting planets.



	Mechanism
	Does it specify how the cause produces the effect?
	Germ theory identifies the microorganisms that cause disease.



	Fit with background knowledge
	Is it consistent with what we already know well?
	A diagnosis consistent with the patient’s history and physiology.



	Fertility
	Does it suggest new predictions and research?
	Plate tectonics predicted patterns of earthquakes and seafloor magnetism.



	Few ad hoc assumptions
	Does it need special pleading to handle awkward facts?
	See Ad hoc hypotheses.





Lipton distinguished the likeliest explanation (the most probable given the evidence) from the loveliest (the one that would provide the most understanding). IBE claims that loveliness is a guide to likeliness.

Darwin’s IBE. Darwin explicitly argued this way in the Origin of Species (6th ed., 1872): “It can hardly be supposed that a false theory would explain, in so satisfactory a manner as does the theory of natural selection, the several large classes of facts above specified.”

Semmelweis and childbed fever. A classic case (analyzed by Carl Hempel in Philosophy of Natural Science, 1966). In the 1840s at the Vienna General Hospital, women in the First Maternity Division, staffed by doctors and medical students, died of puerperal (“childbed”) fever at a far higher rate than women in the Second Division, staffed by midwives. Ignaz Semmelweis tested one hypothesis after another: “epidemic influences” (but these would affect both divisions), overcrowding (the Second Division was more crowded), rough examinations, the psychological effect of the priest’s procession with a bell through the First Division (rerouting the priest made no difference), delivery position. None explained the pattern. Then his colleague Jakob Kolletschka was cut by a student’s scalpel during an autopsy and died of an illness with the same symptoms. Semmelweis hypothesized that “cadaveric matter,” carried on the hands of doctors and students who came straight from autopsies, caused the fever. He required handwashing with chlorinated lime, and mortality in the First Division fell dramatically, to around the level of the Second. His explanation was the best: it explained the difference between divisions, Kolletschka’s death, and the effect of the intervention. Tragically, his colleagues largely rejected his findings, partly because they had no theory of germs to explain why it worked, and partly because it implied that doctors were killing their patients. Semmelweis died in an asylum in 1865.

Objections to IBE.


	The “best of a bad lot” problem (Bas van Fraassen, Laws and Symmetry, 1989): IBE can only select the best among the hypotheses we have thought of. If the true explanation isn’t among them, the best available one may be false. Before concluding, ask: have I considered enough alternatives?

	Why is loveliness a guide to truth? Why should the world be simple, unified, or explicable? Some answer that the explanatory virtues have proven reliable in the history of science; others give Bayesian reasons (simpler hypotheses often make sharper predictions, and so gain more when those predictions succeed).

	Stories are seductive. People find explanations satisfying for reasons that have nothing to do with truth: coherence with what they want to believe, narrative appeal, familiarity. The best explanation to us may not be the best explanation of the evidence.




Using IBE well. (1) Generate rivals before judging: list at least three alternative explanations, including boring ones (chance, measurement error, selection effects). (2) Test the rivals against each other: which evidence would one predict and the other not? (3) Ask about the evidence you’d expect but don’t see. (4) Beware of explanations that explain too much (they may be unfalsifiable). (5) Hold the conclusion with confidence proportional to how much better the best explanation is than the runner-up.



Theory-ladenness of observation

Observations are not simply given. As Norwood Russell Hanson (Patterns of Discovery, 1958) and Thomas Kuhn argued, what we observe depends partly on the concepts and theories we bring to it (see Cognitive penetration and theory-ladenness).


	A trained radiologist sees a tumor in an X-ray where a layperson sees a blur.

	When Galileo showed his colleagues the moons of Jupiter through his telescope, some saw nothing, and some doubted that the telescope gave a true picture of the heavens at all. To accept what the telescope showed, they needed a theory of optics that assured them it did not create illusions.

	Measurements rely on theories of the measuring instruments. A thermometer reading assumes a theory of thermal expansion.



Theory-ladenness is real but has limits. Observations can surprise theories, which could not happen if theory completely determined observation. Anomalies that nobody expected, like the precession of Mercury or the cosmic microwave background, forced changes of theory. And as Jerry Fodor noted, some perceptual processes (as in the Müller-Lyer illusion) are resistant to belief.


Practical point. “The facts” presented in a debate are often already interpreted. Unemployment figures depend on the definition of “unemployed”; crime statistics depend on reporting and recording practices; a “rise in diagnoses” may reflect a change in diagnostic criteria rather than a change in the disease. Ask: What assumptions went into producing this number?



Underdetermination

A theory is underdetermined by the evidence if the evidence is also compatible with rival theories.


	Transient underdetermination: the evidence currently available doesn’t decide between rivals, but future evidence may. This is common and unproblematic.

	Permanent underdetermination: two theories are empirically equivalent, so no possible evidence could ever decide between them. Bas van Fraassen gives the example of Newtonian mechanics combined with different hypotheses about the absolute velocity of the center of mass of the universe; all make the same predictions.



The Duhem–Quine thesis implies a kind of underdetermination: since a failed prediction can always be accommodated by revising some auxiliary hypothesis, any theory can in principle be saved.

Does underdetermination mean all theories are equally good? No. Larry Laudan and Jarrett Leplin (“Empirical Equivalence and Underdetermination,” 1991) argued that underdetermination by logic (a theory can be saved) does not imply underdetermination by reasonable standards (a theory should be saved). A theory kept alive only by an ever-growing collection of ad hoc hypotheses is not as good as one that predicts the evidence naturally. Laudan called the view that underdetermination makes all theories equally rational the egalitarian thesis, and argued it is false.


In debates, “the data are consistent with my view too” is a common move. It may be true. But consistency is cheap. The relevant questions are: which view predicted the data rather than accommodating it afterward? Which is simpler? Which requires fewer ad hoc assumptions?



Scientific realism and anti-realism

Do our best scientific theories describe reality, including unobservable entities like electrons, genes, and dark matter? Or are they merely useful instruments for predicting observations?

Scientific realism holds that our best theories are approximately true, and that the unobservable entities they posit really exist.

The main argument for realism is the no-miracles argument (Hilary Putnam, 1975): “Realism is the only philosophy that doesn’t make the success of science a miracle.” If electrons don’t exist, it would be an astonishing coincidence that theories about electrons let us build computers, lasers, and electron microscopes.

The main argument against realism is the pessimistic meta-induction (Larry Laudan, “A Confutation of Convergent Realism,” 1981). The history of science is full of theories that were empirically successful but are now considered false, and whose central terms don’t refer to anything: the crystalline spheres of ancient astronomy, the humoral theory of medicine, phlogiston, caloric (heat as a fluid), the electromagnetic and optical ether, spontaneous generation, vital forces. By induction from this history, our current successful theories will probably turn out false too.

Positions in the debate:


	Constructive empiricism (Bas van Fraassen, The Scientific Image, 1980): the aim of science is empirical adequacy (getting the observable phenomena right), not truth about unobservables. Accepting a theory involves believing only that it is empirically adequate.

	Instrumentalism: theories are tools for prediction and control, not descriptions.

	Structural realism (John Worrall, “Structural Realism: The Best of Both Worlds?,” 1989): what survives theory change is mathematical structure, not claims about the nature of entities. Augustin-Jean Fresnel’s theory of light as vibrations in an elastic ether was abandoned, but his equations were carried over intact into Maxwell’s electromagnetic theory. So we should be realists about the structure our theories describe.

	Entity realism (Ian Hacking, Representing and Intervening, 1983): we are entitled to believe in entities we can manipulate to intervene in other processes, whatever our theories say about them. Of electrons and positrons, which physicists “spray” onto niobium balls to change their charge, Hacking wrote: “if you can spray them, then they are real.”

	Selective realism (Philip Kitcher, Stathis Psillos): be realist about the parts of past theories that were actually responsible for their successes. Those parts have generally been retained.



The debate matters for critical thinking in a subtle way. A healthy attitude toward science combines confidence in well-established findings (the no-miracles intuition) with humility about theoretical details at the frontier (the pessimistic intuition). The observable, predictive core of mature science (vaccines prevent disease, the Earth is billions of years old, CO₂ traps heat) is far more secure than speculative interpretations at the edges.

Causation and causal inference

Many of the most important questions in public life are causal. Does this drug cure the disease? Does this policy reduce crime? Does social media cause depression? Does immigration lower wages? Causal claims are also among the easiest to get wrong.

Hume and the regularity view

David Hume (see Hume) argued that we never observe causal necessity. We observe only that events of one type are constantly conjoined with events of another type, that they are contiguous in space and time, and that the cause comes first. The regularity theory of causation says that causation just is this pattern.

Problems: many regularities are not causal. Night regularly follows day, but day doesn’t cause night. A falling barometer is regularly followed by storms, but the barometer doesn’t cause storms; both are caused by falling air pressure.

Mill’s methods

John Stuart Mill (A System of Logic, 1843) systematized methods for identifying causes.


	Method of agreement: if all cases where the effect occurs share only one factor, that factor is probably the cause. All the wedding guests who got food poisoning ate the prawns.

	Method of difference: if a case where the effect occurs and a case where it doesn’t differ in only one factor, that factor is probably the cause (or part of it). Two guests ate identical meals, except that one ate the prawns and got sick. This is the logic of the controlled experiment.

	Joint method of agreement and difference: combining both.

	Method of residues: subtract the effects of known causes; what remains is due to the remaining factors. The discovery of Neptune used this reasoning: subtract the known planets’ influence on Uranus, and the residual deviation points to an unknown cause.

	Method of concomitant variation: if an effect varies when a factor varies, they are causally connected. The more prawns guests ate, the sicker they were (a dose–response relationship).



Mill’s methods are sound in principle but need care: they assume you have identified all the relevant candidate factors, and real effects often have multiple causes.

Counterfactuals and interventions

The counterfactual theory (David Lewis, “Causation,” 1973): roughly, C caused E if, had C not occurred, E would not have occurred. Aspirin caused my headache to go away if, had I not taken it, the headache would have persisted. This captures the idea behind controlled experiments: compare what happened with what would have happened otherwise.

It faces problems of preemption and overdetermination. Suzy and Billy both throw rocks at a bottle; Suzy’s arrives first and shatters it. Suzy’s throw caused the shattering, but if she hadn’t thrown, Billy’s rock would have shattered it anyway (Ned Hall, 2004). Two assassins shoot a victim at the same instant, each shot fatal: neither shot is necessary, but both seem to be causes.

The interventionist theory (James Woodward, Making Things Happen, 2003; Judea Pearl, Causality, 2000) holds that X causes Y if an intervention that changes X (while leaving everything else that doesn’t depend on X alone) would change Y. This is the idea of causation as a handle for manipulation, and it underlies modern causal inference.

Pearl describes a ladder of causation (The Book of Why, 2018):


	Association (seeing): What does observing X tell me about Y? (“Patients who took the drug recovered more often.”)

	Intervention (doing): What would happen to Y if I made X happen? (“If we give the drug, will patients recover more often?”)

	Counterfactuals (imagining): What would have happened if X had been different? (“Would this patient have recovered without the drug?”)



Statistics alone climbs only the first rung. Climbing higher requires causal assumptions, often represented as diagrams showing which variables affect which.

Correlation and causation

“Correlation does not imply causation” is the most famous slogan in critical thinking. More precisely: when A and B are correlated, there are several possible explanations, and “A causes B” is only one of them.




	Explanation
	Structure
	Example





	A causes B
	A → B
	Smoking causes lung cancer.



	Reverse causation
	B → A
	Cities with more firefighters at a fire see more damage. The size of the fire causes both; firefighters don’t cause damage. Or: people who are depressed use social media differently, rather than (or as well as) social media causing depression.



	Confounding (common cause)
	C → A and C → B
	Ice cream sales and drownings rise together; hot weather causes both.



	Chance
	none
	Across years, the number of films Nicolas Cage appeared in correlated with the number of people who drowned by falling into swimming pools (from Tyler Vigen’s Spurious Correlations). Search enough variables and some will correlate by coincidence.



	Selection effects / collider bias
	A → S ← B, and we only look at S
	Among hospitalized patients, two unrelated diseases can appear negatively correlated, because having either one can get you admitted (Berkson’s paradox, 1946).



	Bidirectional causation
	A ⇄ B
	Poverty and poor health each worsen the other.





The HRT lesson. For decades, large observational studies such as the Nurses’ Health Study found that women taking hormone replacement therapy (HRT) after menopause had lower rates of heart disease. Many doctors recommended HRT partly for heart protection. Then the Women’s Health Initiative, a large randomized controlled trial, reported in 2002 that combined HRT did not protect against heart disease, and in fact slightly increased the risk of heart attacks, strokes, and breast cancer. The observational association had been largely due to confounding: women who chose to take HRT were, on average, healthier, wealthier, and more health-conscious (the healthy user effect). (The picture has since become more nuanced, with the timing of HRT relative to menopause appearing to matter, but the core lesson stands.)

Sunscreen and skin cancer. Some studies have found that people who use more sunscreen have higher rates of melanoma. Does sunscreen cause cancer? No: people who spend more time in intense sun use more sunscreen. Sun exposure confounds the association.

Checklist for a causal claim based on correlation:


	Could B cause A instead?

	What third factor could cause both? Were such factors measured and controlled for?

	Could the correlation be due to chance? How many variables were examined?

	How were the cases selected? Could the selection itself create the correlation?

	Is there a dose–response relationship? Did the cause come first?

	Is there a plausible mechanism?

	Has the finding been confirmed by experiments or natural experiments?



Randomized controlled trials and the hierarchy of evidence

The best tool for establishing causation is the randomized controlled trial (RCT).


	Control group: compare people who receive the treatment with similar people who don’t.

	Randomization: assign people to groups by chance. This breaks the link between the treatment and every possible confounder, known or unknown. On average, the groups will be alike in age, health, wealth, motivation, genetics, and everything else, so any difference in outcomes can be attributed to the treatment.

	Blinding: participants (and ideally researchers and assessors) don’t know who received the treatment, preventing placebo effects and observer bias from creating differences.



Historical milestones: James Lind’s 1747 comparison of six treatments for scurvy on board HMS Salisbury, which found that citrus fruit worked (controlled, but not randomized); and the British Medical Research Council’s 1948 trial of streptomycin for tuberculosis, designed with the statistician Austin Bradford Hill, often cited as the first modern randomized controlled trial.

The hierarchy of evidence, as commonly taught in evidence-based medicine (from strongest to weakest, for questions about treatment effects):


	Systematic reviews and meta-analyses of randomized controlled trials.

	Randomized controlled trials.

	Cohort studies (following groups with and without an exposure over time).

	Case-control studies (comparing people with a condition to people without it, looking back for differences in exposure).

	Case series and case reports.

	Expert opinion, mechanistic reasoning, and anecdote.



The hierarchy is a useful default, not an absolute rule:


	Some questions can’t be answered by RCTs. You can’t randomize people to smoke for 30 years. A famous satirical paper (Gordon Smith and Jill Pell, “Parachute Use to Prevent Death and Major Trauma Related to Gravitational Challenge: Systematic Review of Randomised Controlled Trials,” BMJ, 2003) found no RCTs of parachutes and concluded, tongue in cheek, that their effectiveness was unproven. When an effect is enormous and obvious, observational evidence can suffice.

	External validity. In 2018, researchers actually ran a randomized trial of parachutes (Robert Yeh and colleagues, BMJ): participants jumped from aircraft with or without parachutes, and there was no difference in death or injury. The aircraft were parked on the ground, and participants jumped about 0.6 meters. The trial was internally valid, and useless for the question that matters. The satire makes a serious point: a trial shows what worked for its population, in its conditions. Nancy Cartwright and Jeremy Hardie (Evidence-Based Policy, 2012) stress that “it worked there” does not guarantee “it will work here” unless the causal factors that made it work are also present here.

	Natural experiments can approach the strength of RCTs. In London in 1854, John Snow traced a cholera outbreak to the Broad Street water pump. In his “Grand Experiment,” he compared households supplied by the Southwark and Vauxhall water company, which drew water from sewage-contaminated parts of the Thames, with households supplied by the Lambeth company, which had moved its intake upstream. The households were intermixed in the same neighborhoods, similar in other respects, and mostly unaware of which company supplied them. Deaths from cholera were many times higher among Southwark and Vauxhall customers.



The Bradford Hill criteria

How do you establish causation when RCTs are impossible? In 1965, Austin Bradford Hill (“The Environment and Disease: Association or Causation?”) listed nine “viewpoints” for judging whether an observed association is causal:


	Strength: large effects are less likely to be due to confounding. (Heavy smokers had many times the lung cancer risk of non-smokers.)

	Consistency: the association appears in different populations, places, and study designs.

	Specificity: the exposure is associated with a specific disease (weakest criterion).

	Temporality: the cause precedes the effect. (The only essential criterion.)

	Biological gradient: dose–response. More exposure, more effect.

	Plausibility: a plausible mechanism exists.

	Coherence: the causal interpretation fits with what is known about the disease.

	Experiment: removing the exposure reduces the effect (e.g., people who quit smoking have lower risk).

	Analogy: similar causes have similar effects.



Hill insisted these were not a checklist: “None of my nine viewpoints can bring indisputable evidence for or against the cause-and-effect hypothesis and none can be required as a sine qua non.”

Smoking and lung cancer is the great example. Richard Doll and Bradford Hill’s case-control study (1950) and their British Doctors Study (begun in 1951) established the link with strength, consistency, temporality, and dose–response, without any randomized trial. The tobacco industry’s defense was “correlation is not causation.” Remarkably, the great statistician R. A. Fisher (himself a smoker, and a paid consultant to the tobacco industry) argued in the late 1950s that a genetic factor might cause both a craving for smoking and a susceptibility to cancer. The hypothesis was not absurd in principle, but it could not account for the full pattern of evidence, such as the falling risk among people who quit. Even brilliant experts can be wrong, especially where their interests or habits are involved.

Values in science

Is science value-free? Scientists should not let their political or personal preferences decide what the evidence shows. But philosophers have argued that values enter science in legitimate ways.

Inductive risk. Richard Rudner (“The Scientist Qua Scientist Makes Value Judgments,” 1953) argued that no scientific hypothesis is ever completely verified. So in accepting a hypothesis, a scientist must decide that the evidence is sufficiently strong, and “how sure we need to be before we accept a hypothesis will depend on how serious a mistake would be.” We would demand much stronger evidence before concluding that a drug ingredient is not toxic than before concluding that a batch of belt buckles is not defective. Carl Hempel (1965) called this inductive risk. Heather Douglas (Science, Policy, and the Value-Free Ideal, 2009) developed the argument: values legitimately play an indirect role in deciding how much evidence is enough, especially where the consequences of error are serious, but they should not play a direct role, treating a preferred conclusion as a reason to believe it.

Objectivity as a social achievement. Helen Longino (Science as Social Knowledge, 1990) argued that individual scientists cannot be free of bias, but a scientific community can achieve objectivity if it has: (1) recognized venues for criticism, (2) uptake of criticism (the community actually changes in response), (3) shared public standards, and (4) “tempered equality of intellectual authority” among qualified members, including those with different perspectives.

Epistemic values, such as Kuhn’s accuracy, consistency, scope, simplicity, and fruitfulness, are values too. They help decide between theories, and they are part of what makes science rational.

Conflicts of interest. Funding sources can affect results. A Cochrane systematic review (Andreas Lundh and colleagues, 2017) found that drug and device studies sponsored by manufacturers more often had favorable efficacy results and conclusions than studies with other sponsors. This does not mean industry-funded research is worthless. It means that the source of funding is relevant background information, and that independent replication is especially important.

Scientific consensus

A scientific consensus exists when the great majority of experts in a field agree on a conclusion, usually as a result of many studies converging. For example, surveys of the climate science literature have found that the great majority of papers expressing a position on the cause of recent global warming attribute it to human activity (John Cook and colleagues, 2013, reported 97% of such abstracts). National academies of science around the world have issued statements to the same effect.

Why consensus matters to non-experts. Most of us cannot evaluate the primary evidence in climatology, immunology, or particle physics. The existence of a consensus is itself strong evidence, provided it arises for the right reasons. Boaz Miller (“When Is Consensus Knowledge-Based?,” 2013) argues that consensus is a good indicator of knowledge when it rests on apparent consilience of evidence (multiple independent lines of evidence point the same way), social calibration (experts share standards of evidence and interpretation), and social diversity (the consensus includes people with different backgrounds, interests, and methods, so it isn’t the product of a shared bias).

Consensus has been wrong. Alfred Wegener’s continental drift was rejected for about half a century. The Australian doctors Barry Marshall and Robin Warren proposed in the early 1980s that most stomach ulcers were caused by the bacterium Helicobacter pylori, not by stress or acid. They met widespread skepticism. Marshall famously drank a culture of the bacterium in 1984, developed gastritis, and treated it with antibiotics. They received the Nobel Prize in 2005.

What follows? Two things:


	The base rate matters. Mature scientific consensus is overturned much less often than it is confirmed, and when it is overturned, the old view usually survives as an approximation (Newtonian mechanics is still used to send spacecraft to other planets).

	The corrections came from within science, through evidence. Wegener was vindicated by oceanographic data, Marshall by experiments and trials. The lesson of these episodes is “follow the evidence,” not “ignore the consensus.”



The Galileo gambit (“They laughed at Galileo, and he was right, so they’re laughing at me and I must be right”) ignores this. As Carl Sagan put it in Broca’s Brain (1979): “The fact that some geniuses were laughed at does not imply that all who are laughed at are geniuses. They laughed at Columbus, they laughed at Fulton, they laughed at the Wright brothers. But they also laughed at Bozo the Clown.” See Experts and novices.

The replication crisis

Since the early 2010s, many fields have discovered that a large share of published findings do not replicate when independent researchers repeat the studies.


	The Open Science Collaboration (“Estimating the Reproducibility of Psychological Science,” Science, 2015) attempted to replicate 100 studies published in major psychology journals. Of the original studies, 97% had reported significant results; only about 36% of the replications did, and the average effect size in the replications was about half the original.

	In cancer biology, scientists at the biotechnology company Amgen reported (C. Glenn Begley and Lee Ellis, Nature, 2012) that they could confirm the findings of only 6 of 53 “landmark” preclinical studies. Researchers at Bayer reported similar problems (Florian Prinz and colleagues, 2011).

	Some famous findings in psychology have failed large-scale replications, including ego depletion (the idea that willpower is a limited resource that gets “used up”; a large multi-lab replication in 2016 found an effect near zero) and power posing (the claim that adopting expansive postures raises testosterone and risk-taking; one of the original authors, Dana Carney, publicly stated in 2016 that she no longer believed the effect was real).



Causes (see also Statistics and significance):


	Publication bias (the file drawer problem, as Robert Rosenthal called it in 1979): studies with significant results are more likely to be published; null results end up in the file drawer. The published literature therefore over-represents positive findings.

	P-hacking and the garden of forking paths.

	Low statistical power: small studies that can only detect effects if they are exaggerated by chance.

	HARKing (Hypothesizing After the Results are Known; Norbert Kerr, 1998): presenting a post hoc finding as if it had been predicted.

	Incentives: careers depend on publishing novel, positive results.

	Fraud, which is rare but real: the social psychologist Diederik Stapel fabricated data in dozens of papers, discovered in 2011; Andrew Wakefield’s 1998 paper claiming a link between the MMR vaccine and autism was retracted in 2010 after investigations found serious misconduct.



Reforms include pre-registration of studies, registered reports (journals accept papers for publication based on their methods, before results are known), open data and code, larger samples, and large multi-lab replication projects.


What the crisis shows, and what it doesn’t. It shows that a single study, especially a small, surprising one, rarely settles anything; that published literature is biased toward positive results; and that the headline claims of popular science books deserve caution. It does not show that science is unreliable in general. Replication rates vary greatly across fields (they are much higher for well-established findings in physics, chemistry, and many areas of medicine). And the crisis was discovered by scientists, using scientific methods (replication, meta-analysis, statistics), and is being addressed by scientific reform. That is the self-correction the method promises, working imperfectly and slowly, but working.



Pseudoscience and how to spot it

No single criterion separates science from pseudoscience, but the warning signs cluster. Adapted from Carl Sagan, Mario Bunge, and Scott Lilienfeld and colleagues:


	Unfalsifiability. The claim is compatible with every possible outcome.

	Ad hoc rescues. Failures are explained away with untestable excuses (“the energy was disturbed,” “you didn’t believe enough”).

	Reliance on testimonials and anecdotes rather than controlled studies.

	No self-correction. The doctrine is essentially unchanged after decades or centuries, despite new evidence. Astrology is still based on a system set out in antiquity.

	Reversal of the burden of proof. “You can’t prove it doesn’t work.” See Burden of proof.

	Scientific-sounding jargon without precise meaning (“quantum healing,” “energy fields,” “toxins,” “vibrations”).

	Isolation from other sciences. The claims don’t connect with, and often contradict, well-established physics, chemistry, and biology.

	Extraordinary claims on weak evidence.

	The persecution narrative. “The establishment is suppressing this” (see the Galileo gambit).

	Emphasis on confirmation rather than attempted refutation.

	Avoidance of peer review and independent testing.

	Financial incentives tied to belief (products, courses, consultations).

	Appeals to ancient wisdom or to nature as guarantees of truth.



Homeopathy illustrates several of these. It holds that substances causing symptoms in healthy people cure similar symptoms in the sick, and that dilution increases potency. A common homeopathic dilution, “30C,” means diluting by a factor of 100, thirty times over: a total dilution of 10⁶⁰. For comparison, a mole of a substance contains about 6 × 10²³ molecules. At 30C, the chance that a dose contains even a single molecule of the original substance is effectively zero. The claimed mechanism contradicts basic chemistry, and systematic reviews have not found effects beyond placebo (for example, Australia’s National Health and Medical Research Council concluded in 2015 that there were no health conditions for which there was reliable evidence that homeopathy was effective).

Astrology has been tested. In a double-blind study published in Nature (Shawn Carlson, “A Double-Blind Test of Astrology,” 1985), astrologers were unable to match natal charts to the correct personality profiles better than chance.

Part of astrology’s apparent success is the Forer effect (or Barnum effect). In 1948 the psychologist Bertram Forer gave his students a personality test and then gave each of them a “personalized” description. In fact, every student received the same description, assembled largely from a newsstand astrology book (“You have a great need for other people to like and admire you... At times you are extroverted, affable, sociable, while at other times you are introverted, wary, reserved...”). Students rated its accuracy, on average, at about 4.3 on a scale of 0 to 5. Vague, flattering, and double-sided statements feel personally accurate to almost everyone.

Check your understanding

1. Explain the asymmetry between verification and falsification, and why it isn’t the whole story.


Answer
No number of confirming instances proves a universal law, but one counterexample logically refutes it. It isn’t the whole story because of the Duhem–Quine problem: predictions depend on auxiliary assumptions, so a failed prediction may refute an auxiliary rather than the theory. Also, probabilistic and existential hypotheses aren’t strictly falsifiable, and scientists reasonably retain theories in the face of some anomalies.


2. When Uranus’s orbit didn’t match Newtonian predictions, astronomers postulated a new planet. Was this ad hoc? Why or why not?


Answer
No. The hypothesis was independently testable: it predicted a planet of a certain mass at a certain position, which could be looked for, and it was found (Neptune, 1846). An ad hoc hypothesis has no consequences beyond saving the theory.


3. What distinguishes a progressive from a degenerating research programme?


Answer
A progressive programme’s modifications predict novel facts, some of which are confirmed. A degenerating programme’s modifications only accommodate known facts after the event, and its predictions fail or lag behind the evidence.


4. “Children who eat breakfast do better at school, so schools should provide breakfast to improve grades.” Give three alternative explanations for the correlation.


Answer
(1) Confounding: families with more resources and stability both provide breakfast and support schoolwork. (2) Confounding by health or sleep: well-rested, healthy children are more likely to eat breakfast and to concentrate. (3) Reverse causation or selection: motivated, organized children may be more likely to get up in time for breakfast. The claim may still be true (and there is some experimental evidence on school breakfast programs), but the correlation alone doesn’t establish it.


5. Why does randomization matter in a controlled trial?


Answer
It makes the treatment and control groups similar, on average, in all respects, including factors nobody thought to measure. This breaks any systematic link between the treatment and confounders, so differences in outcome can be attributed to the treatment (up to chance, which statistics can quantify).


6. What are the no-miracles argument and the pessimistic meta-induction?


Answer
No-miracles: the success of science would be a miracle unless our theories were approximately true, so they probably are. Pessimistic meta-induction: many past successful theories were false (phlogiston, ether, caloric), so our current successful theories are probably false too. Structural realism and selective realism try to accommodate both.


7. Someone says: “Scientists were wrong about ulcers and continental drift, so I don’t trust the scientific consensus on vaccines.” Evaluate.


Answer
The premise is true, but the conclusion doesn’t follow. Consensus is sometimes overturned, but much less often than it is confirmed; the base rate matters. The corrections came from new evidence within science, not from rejecting science. The consensus on vaccine safety rests on many independent lines of evidence (large observational studies of millions, trials, surveillance systems in many countries). The appropriate response to fallibility is to follow the evidence, which here strongly supports the consensus, not to reject it wholesale. There is also an asymmetry test: would the speaker apply the same reasoning to reject consensus claims they like?


8. Why is the Forer effect relevant to evaluating personality tests, astrology, and “cold reading” by psychics?


Answer
Because vague, general, and double-sided descriptions feel personally accurate to almost everyone. A subjective sense of “that’s so me” is therefore no evidence that the method has any real diagnostic power. The proper test is whether people can pick out their own description from others’ better than chance, under blind conditions.
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Truth, Relativism, and Objectivity

“To say of what is that it is not, or of what is not that it is, is false, while to say of what is that it is, and of what is not that it is not, is true.”

— Aristotle, Metaphysics Γ 7, 1011b25




“The ideal subject of totalitarian rule is not the convinced Nazi or the convinced Communist, but people for whom the distinction between fact and fiction (i.e., the reality of experience) and the distinction between true and false (i.e., the standards of thought) no longer exist.”

— Hannah Arendt, The Origins of Totalitarianism (1951)



Truth is the goal of belief. It is what we aim at when we inquire, what we promise when we assert, and what we lose when we are deceived. But what is truth? Is it correspondence with reality? Coherence among beliefs? Usefulness? Or is “true” just a device for agreement, with nothing substantial to say about it?

These questions might seem abstract, but claims about truth come up constantly in public argument: “That’s true for you, but not for me.” “There’s no such thing as objective truth.” “Everyone has their own truth.” “We live in a post-truth era.” A critical thinker needs to be able to say what such claims mean, whether they are coherent, and what grain of insight they may contain.

Why truth matters

Bernard Williams (Truth and Truthfulness, 2002) identified two basic virtues of truth:


	Accuracy: taking care to get things right, doing the work needed to find out.

	Sincerity: saying what you actually believe.



A society in which these virtues decay cannot function. Trade, science, law, medicine, friendship, and democratic self-government all depend on people generally trying to find the truth and generally telling it. Williams also noted a tension in modern culture: an intense demand for truthfulness (we want to see through deception and expose hidden agendas) combined with suspicion of truth itself (the idea that “truth” is just what the powerful say). If the suspicion wins, the demand for truthfulness has nothing left to demand.

Harry Frankfurt (On Truth, 2006) made a simpler point: people who say they don’t care about truth rely on it every time they cross a road, take a medicine, or check their bank balance.

Truth-bearers

What kinds of things are true or false? Candidates:


	Sentences (“Snow is white”). But the same sentence can be true in one context and false in another (“I am hungry”), and sentences in different languages can say the same thing.

	Statements or utterances: sentences as used on particular occasions.

	Propositions: the contents expressed by sentences, what is said. “Snow is white” and “La neige est blanche” express the same proposition. Most philosophers treat propositions as the primary truth-bearers.

	Beliefs: true when their content is true.



This matters for the relativist slogan “true for me.” A proposition like “I am hungry” is not true for me and false for you. The sentence expresses different propositions when we each say it (“Ali is hungry,” “Sara is hungry”), and each proposition is simply true or false. Much apparent relativity dissolves once we specify the proposition fully.

Theories of truth

The correspondence theory

The oldest and most intuitive theory: a proposition is true if and only if it corresponds to the facts, to the way the world is.

Aristotle’s definition (quoted above) is often read this way. Thomas Aquinas defined truth as adaequatio rei et intellectus, the “adequation” (conformity) of thing and intellect. In the 20th century, Bertrand Russell and the early Wittgenstein developed detailed versions. Wittgenstein’s Tractatus (1921) held that a proposition is a picture of a possible state of affairs, true when its elements are arranged as the objects in the world are.

Objections.


	What is correspondence? What relation holds between a sentence (or a thought) and a fact? A picture resembles what it depicts, but “The cat is on the mat” doesn’t resemble a cat on a mat.

	What are facts? If facts are just “true propositions,” the theory is circular. And what facts correspond to negative truths (“There is no elephant in this room”), general truths (“All ravens are black”), or truths about the future, about possibility, or about morality?

	Access. We can never step outside our beliefs to compare them with the facts. All we can ever compare a belief with is another belief or experience. This objection led some to the coherence theory.



Defenders reply that we don’t need to step outside our beliefs to have true beliefs, only to check them in some absolute way, and nobody needs that. Truthmaker theory (David Armstrong, Truth and Truthmakers, 2004) develops a modern version: every truth is made true by something in the world.

The coherence theory

A proposition is true if and only if it coheres with a system of propositions. Idealists such as F. H. Bradley and Brand Blanshard (The Nature of Thought, 1939) held versions of this view, as did some logical positivists (Otto Neurath).

The motivation is the access objection above: since we can only compare beliefs with beliefs, truth must be a relation among beliefs.

Objections.


	Which system? A consistent fairy tale is a coherent system. So is a consistent set of false beliefs. Many incompatible systems can each be coherent. If truth is coherence with a system, contradictory propositions could both be true. Defenders specify “the” system, perhaps the one that would be accepted by an ideally complete inquiry, but that moves toward the pragmatist view.

	The confusion of truth and justification. Coherence is a plausible theory of justification (see Coherentism). But justification and truth come apart: a belief can be justified and false. The coherence theory of truth seems to confuse the test of truth with its nature.



Pragmatist theories

The pragmatists connected truth to inquiry and practice.

Charles Sanders Peirce (“How to Make Our Ideas Clear,” 1878): “The opinion which is fated to be ultimately agreed to by all who investigate, is what we mean by the truth, and the object represented in this opinion is the real.” Truth is the end of inquiry: what inquirers would agree on if inquiry were pursued indefinitely.

William James (Pragmatism, 1907) was more provocative: “The true is only the expedient in our way of thinking.” True ideas are those we can “assimilate, validate, corroborate and verify.” Critics (including Russell and G. E. Moore) accused James of saying that whatever is useful to believe is true, which would make “Santa Claus exists” true for children. James protested that he meant usefulness in the long run and on the whole, including usefulness in dealing with reality, but the charge stuck.

John Dewey preferred to talk of warranted assertibility rather than truth: what inquiry, properly conducted, entitles us to assert.

Later pragmatists: Hilary Putnam’s “internal realism” (Reason, Truth and History, 1981) identified truth with idealized rational acceptability: what would be justified under epistemically ideal conditions. Richard Rorty (Philosophy and the Mirror of Nature, 1979; Contingency, Irony, and Solidarity, 1989) went further, suggesting that “truth” is merely a compliment we pay to beliefs that work for us, and that we should stop trying to have a theory of it at all.

Objections. It seems possible for there to be truths that no inquiry could ever discover: the exact number of hairs on Julius Caesar’s head on the morning of the Ides of March. The pragmatist theory seems to imply that such propositions are neither true nor false. And if truth is what inquirers would agree on, whose inquiry, and under what conditions? Specifying “ideal conditions” without appealing to truth is difficult.

The lasting pragmatist insight is Peirce’s link between truth and inquiry: the point of the concept of truth is to mark what we are trying to get right, and what could show us to be wrong. See also Peirce, James, and Dewey.

Tarski’s semantic theory

The Polish logician Alfred Tarski (“The Concept of Truth in Formalized Languages,” 1933; “The Semantic Conception of Truth,” 1944) gave the first mathematically precise definition of truth, for formal languages. Its core is the T-schema (or Convention T):


“S” is true if and only if S.

“Snow is white” is true if and only if snow is white.



Any adequate definition of truth for a language must imply every instance of this schema. Tarski showed how to define truth for a formal language recursively, in terms of a relation he called satisfaction (roughly, of predicates by objects). To avoid the liar paradox, he required that truth for a language be defined in a metalanguage, not in the language itself.

Tarski’s theory is sometimes seen as a precise version of the correspondence theory, and sometimes as a precursor of deflationism.

Deflationism

Deflationary theories hold that there is nothing substantial to say about the nature of truth. The T-schema says almost everything there is to say.


	The redundancy theory (Frank Ramsey, “Facts and Propositions,” 1927): “It is true that Caesar was murdered” means no more than “Caesar was murdered.” Adding “it is true that” adds nothing.

	The disquotational theory (W. V. O. Quine): “true” is a device for disquotation, for moving from talking about a sentence to talking about the world. Saying “‘Snow is white’ is true” is a roundabout way of saying snow is white.

	Minimalism (Paul Horwich, Truth, 1990): the whole theory of truth consists of the infinitely many instances of the schema “The proposition that p is true if and only if p.”



Why have the word “true” at all, if it adds nothing? Because it allows generalization and blind endorsement. You cannot say “Everything the Pope says is so” without a truth predicate, since you don’t know what all the Pope’s statements are. “Everything the Pope says is true” does the job. Likewise: “What she said was true,” “Most of the book is true,” “Always tell the truth.”

Objections. Critics argue that deflationism cannot explain why truth is the aim of belief and assertion, or why true beliefs tend to help us achieve our goals, since those explanations seem to need a substantive connection between truth and the world. Deflationists reply that the explanations can be given in terms of the T-schema instances (“If you believe the bridge will hold, and it will hold, then you’ll get across”).

Truth pluralism

Alethic pluralism (Crispin Wright, Truth and Objectivity, 1992; Michael Lynch, Truth as One and Many, 2009) proposes that truth may be realized differently in different domains. In the domain of physical objects, truth may consist in correspondence; in mathematics, in coherence with axioms or provability; in morality or comedy, in something like superwarranted assertibility (what would remain warranted however inquiry proceeds). What all these have in common is that they play the same functional role: truth is what we aim at in belief, what is preserved by valid inference, what is objective in the sense that believing doesn’t make it so.

Comparing the theories




	Theory
	Truth is...
	Main strength
	Main problem





	Correspondence
	Agreement with facts
	Captures the core intuition: truth depends on the world
	What are correspondence and facts?



	Coherence
	Coherence with a system of beliefs
	We can only compare beliefs with beliefs
	Many coherent systems; confuses truth with justification



	Pragmatist
	What inquiry would ultimately converge on; what works
	Links truth to inquiry and practice
	Undiscoverable truths; usefulness isn’t truth



	Semantic (Tarski)
	Defined recursively via satisfaction, meeting Convention T
	Precise; avoids paradox
	Only for formal languages; is it a theory of what truth is?



	Deflationary
	Nothing substantial: a device of disquotation and generalization
	Simple; explains the uses of “true”
	May not explain truth’s role in success and inquiry



	Pluralist
	Different properties in different domains, playing one role
	Handles mathematics, morals, and physics differently
	Is it really one concept?






What matters for critical thinking. You don’t need to settle which theory is right to use the concept well. Almost every theory accepts the T-schema: “p” is true if and only if p. This alone refutes the most common relativist slogans. If “the Earth is round” is true if and only if the Earth is round, then its truth depends on the shape of the Earth, not on who believes it. Believing doesn’t make it so.



The liar paradox

The most famous paradox about truth is attributed to the ancient philosopher Eubulides of Miletus (4th century BCE). A version is also associated with Epimenides the Cretan, who is said to have claimed that “all Cretans are liars.” The strengthened form is:


(L) This sentence is false.



If L is true, then what it says is the case, so it is false. If L is false, then what it says is not the case, so it is not false, so it is true. L is true if and only if it is false. Contradiction.

The liar paradox is not a trick. It shows that the T-schema, which almost every theory of truth accepts, leads to contradiction when applied to a language that can talk about its own sentences. Responses include:


	Tarski’s hierarchy: a language cannot contain its own truth predicate. Truth for language L₀ is defined in a metalanguage L₁, truth for L₁ in L₂, and so on. L is not a well-formed sentence. Objection: natural languages do seem to contain their own truth predicates.

	Truth-value gaps (Saul Kripke, “Outline of a Theory of Truth,” 1975): some sentences, including L, are neither true nor false; they are “ungrounded.” Objection: the strengthened liar: “This sentence is not true.” If it is neither true nor false, then it is not true, which is what it says, so it seems to be true.

	Dialetheism (Graham Priest, In Contradiction, 1987): some contradictions are true. L is both true and false. This requires a paraconsistent logic, in which a contradiction does not imply everything (in classical logic, from a contradiction you can derive any statement whatsoever, a principle called ex falso quodlibet).

	Contextualist and revision theories (Anil Gupta and Nuel Belnap, The Revision Theory of Truth, 1993).



No solution commands general agreement. Related paradoxes, such as Russell’s paradox in set theory, Curry’s paradox, and Grelling’s paradox (is “heterological,” meaning “not true of itself,” heterological?), led to some of the deepest results of 20th-century logic, including Gödel’s incompleteness theorems (1931) and Tarski’s theorem on the undefinability of truth.

Realism and anti-realism

Theories of truth connect to a larger debate about realism.

Realism about a domain (the external world, the past, mathematics, morality) holds that statements in that domain are true or false independently of our ability to know which. There is a fact of the matter about the number of hairs on Caesar’s head, whether or not anyone can find out.

Anti-realism, in Michael Dummett’s influential version (“Truth,” 1959; Truth and Other Enigmas, 1978), holds that the meaning of a statement is given by the conditions under which we could recognize it as true (its assertibility conditions), not by conditions that might obtain undetectably. For statements whose truth we could never in principle verify, the principle of bivalence (every statement is either true or false) may fail. Dummett’s view was motivated partly by intuitionism in mathematics, which holds that a mathematical statement is true only if it can be proved.

Scientific realism and anti-realism are discussed in Chapter 10.

Relativism

Relativism is the view that truth, knowledge, justification, or values are relative to some framework (a culture, a person, a language, a conceptual scheme, a historical period), so that there is no framework-independent standard.

Protagoras and the self-refutation argument

The earliest known relativist was Protagoras (see Chapter 2): “Man is the measure of all things.” In the Theaetetus (171a–c), Plato has Socrates develop a famous objection, the peritrope (“turning around”):


	Protagoras says that whatever seems true to anyone is true for them.

	Most people believe that Protagoras’s doctrine is false.

	So, by Protagoras’s own doctrine, his doctrine is false for them, and since they are the majority, it is false for more people than it is true for.

	Worse: Protagoras must admit that his opponents’ belief (that his doctrine is false) is true. So he must grant that his own doctrine is false.



In modern form, the self-refutation argument runs: the claim “All truth is relative” is either absolutely true or only relatively true.


	If it is absolutely true, then at least one truth is not relative, and the claim is false.

	If it is only relatively true (true for relativists), then it is compatible with the claim being false for everyone else, and the relativist has given the non-relativist no reason to accept it.



Sophisticated relativists have replies. They can restrict their relativism to particular domains (morality, taste, aesthetics), avoiding global self-refutation. Or they can argue that the self-refutation argument begs the question by assuming a non-relative concept of truth.

Varieties of relativism

It helps to separate different claims that are all called “relativism”:




	Variety
	Claim
	Assessment





	Descriptive cultural relativism
	Different cultures have different beliefs and values.
	True, and an empirical fact of great importance. But it says nothing about whether any of those beliefs are true.



	Relativism about taste
	“Cilantro is delicious” is true relative to a standard of taste.
	Plausible. There may be no fact about deliciousness independent of tasters. This is the strongest case for relativism.



	Moral relativism
	Moral claims are true or false only relative to a culture or individual.
	Hotly debated. Faces the problem that it seems to make moral reformers (abolitionists, suffragists) automatically wrong by the standards of their own societies, and that it makes cross-cultural moral criticism impossible.



	Epistemic relativism
	What counts as good evidence or justification is relative to a framework, with no framework-neutral way to compare frameworks.
	Serious and much discussed (see below).



	Alethic (truth) relativism
	Truth itself is relative. “The Earth is round” is true for some people and false for others.
	Faces the self-refutation argument and conflicts with the T-schema. Very few philosophers defend global truth relativism.



	Conceptual relativism
	Different languages or conceptual schemes carve up the world differently.
	Contains insight but is limited: Donald Davidson (“On the Very Idea of a Conceptual Scheme,” 1974) argued that a truly untranslatable conceptual scheme could not even be recognized as a scheme.





The “Cynical Theory” of knowledge

A related view holds that “knowledge” is just a status label: the name we give to the opinions of the powerful (Nobel laureates and CEOs in one society, high priests and elders in another), while the opinions of underdogs are dismissed as superstition. Jennifer Nagel (Knowledge: A Very Short Introduction, ch. 1) calls this the Cynical Theory. It contains truths: calling something knowledge ranks it highly, power and knowledge help each other, and our judgments of who knows can be biased by social status (see Epistemic injustice). But as a theory of what knowledge is, it fails. We routinely distinguish between knowing and merely seeming to know, even among the powerful: experts once widely thought to know things have been shown wrong, and Nobel laureates can be challenged. And “know” is not reserved for elites. It is one of the commonest verbs in every language, used for what ordinary people see, hear, and remember: what you had for dinner, whether you are wearing shoes.

Nagel also notes a problem Plato found for Protagoras. If things are for each person as they seem, no one can ever be mistaken. But then what about the moment when it seems to you that you were mistaken? One ancient escape was to make truth relative to each person at each moment, so that it is true-for-you-now that you-a-moment-ago erred. Splintering the self into momentary fragments is a high price for a theory of knowledge.

Boghossian’s critique of epistemic relativism

Paul Boghossian (Fear of Knowledge: Against Relativism and Constructivism, 2006) gave an influential analysis of epistemic relativism. His example: in the early 17th century, Cardinal Bellarmine refused to accept Galileo’s telescopic observations as evidence about the heavens, holding that Scripture was a better source of knowledge about the celestial realm. Was Bellarmine’s epistemic system simply different from Galileo’s, with no fact about which was better?

The epistemic relativist says that claims like “Observation justifies beliefs about the heavens” are not true or false absolutely, but only relative to an epistemic system. So we should say: “According to Galileo’s system, observation justifies...; according to Bellarmine’s system, Scripture justifies...”

Boghossian argues that this position is unstable. If no epistemic system is more correct than another, then the relativist cannot say that relativism itself is better supported than absolutism. Moreover, when we try to state what an epistemic system is, we find it consists of general principles (“If a telescope shows p, you are justified in believing p”), and these seem to be either true or false. If they are false in general, then the relativist’s claim that each person’s system is “right for them” collapses; if some are true, relativism is false.

The relativist’s strongest argument is the no neutral justification argument: to show that one epistemic system is better than another, you must use some epistemic system, which begs the question against the other. Boghossian replies that this form of circularity afflicts all fundamental justification (compare the problem of the criterion), and that it doesn’t follow that no system is objectively better. We can still note that one system has led to far more successful predictions and technologies than another, and that even the defender of the rival system typically relies on the first when it matters (Bellarmine, presumably, used his eyes to cross the street).

What relativism gets right

Relativism is usually wrong as a general theory of truth, but it is motivated by real insights that a critical thinker should keep.


	Many claims are implicitly relative, and making the relativity explicit resolves disputes. “It’s cold” is relative to a place and person. “Tea is better than coffee” is relative to taste. “The law requires X” is relative to a jurisdiction. “Motion” is relative to a frame of reference (as physics teaches), but that doesn’t make physics relativist: the laws relating the frames are absolute.

	Cultural humility. What seems obvious in one culture may be parochial. Before condemning an unfamiliar practice, understand it, including the reasons its participants give for it.

	Background assumptions shape judgment. People from different backgrounds may weigh the same evidence differently because of different prior beliefs. That is a fact about justification, not about truth. Two people with different evidence can both be justified in holding incompatible beliefs; they cannot both be right.

	Power shapes what is accepted as knowledge. Who gets believed, whose testimony is taken seriously, and which questions get investigated are affected by social power. See Epistemic injustice. Again, this is a fact about the social production and recognition of knowledge, not a proof that truth is relative.




Diagnosing “That’s true for you.” When someone says this, ask which of the following they mean:


	“That’s your opinion, and you’re entitled to it.” (A claim about rights of expression, not about truth.)

	“You have your reasons, and I have mine.” (A claim about justification. Both of you might be justified by your own evidence; at most one of you is right.)

	“This is a matter of taste or perspective.” (Possibly correct, for questions of taste.)

	“There is no fact of the matter.” (A strong claim that needs argument, and it is implausible for factual questions such as “Did the vaccine trial show a reduction in hospitalizations?”)

	“I don’t want to argue about it.” (Often the real meaning, and a reasonable one sometimes. But say so directly.)





Social constructionism

Social constructionism holds that some things we take to be natural or inevitable are in fact products of human social practices, and could have been otherwise.

Ian Hacking (The Social Construction of What?, 1999) brought clarity to a heated debate by asking: what is said to be socially constructed? He distinguished:


	Ideas and classifications: our concept of “child abuse,” “refugee,” or “attention deficit disorder” was shaped by historical and social forces. This is nearly always true.

	Objects: the things classified. Some objects are socially constructed in a strong sense: money, marriage, borders, corporations, and laws exist only because people collectively treat them as existing. The philosopher John Searle (The Construction of Social Reality, 1995) called these institutional facts, created by collective acceptance of rules of the form “X counts as Y in context C” (this piece of paper counts as a 20-euro note in the eurozone).

	Facts and knowledge themselves: the strong constructionist claim that scientific facts (quarks, DNA) are constructed by social negotiation rather than discovered. This is much more controversial.



Hacking also observed that classifications of people can have looping effects: once people are classified (as having a certain disorder, identity, or status), they may change their behavior in response to the classification, which changes the kind itself. Classifications of quarks don’t affect quarks. Classifications of people affect people.

Social constructionist claims are often made to argue that something is not inevitable and can be changed. Hacking noted that constructionist arguments typically have the form: (1) X need not have existed, or need not be as it is; (2) X is bad as it is; (3) we would be better off if X were done away with or radically transformed. Critical thinking requires keeping these steps separate. That a classification has a social history does not show it is arbitrary or false; that money is socially constructed does not mean your debts aren’t real.

The science wars and the Sokal hoax. In the 1990s, disputes over strong constructionism about science became heated. In 1996, the physicist Alan Sokal submitted a deliberately nonsensical article, “Transgressing the Boundaries: Towards a Transformative Hermeneutics of Quantum Gravity,” to the cultural studies journal Social Text, which published it. He then revealed the hoax, arguing that the journal had published it because it flattered the editors’ ideological preconceptions. The episode is often cited in debates about standards in academic publishing (and Sokal’s own point was about sloppy reasoning, not about the legitimacy of studying science socially).

Perspectivism and objectivity

What is objectivity? The word is used in several senses:


	Ontological: something is objective if it exists independently of what anyone thinks. The mass of the Earth is objective in this sense; the value of a currency is not.

	Epistemic: a judgment is objective if it is made without bias, based on evidence, in a way others could check.

	Procedural: a procedure is objective if its results don’t depend on who carries it out (a standardized test, a double-blind trial).



Thomas Nagel (The View from Nowhere, 1986) described objectivity as the attempt to transcend one’s particular perspective, to form a conception of the world that includes oneself as one element among many, “a view from nowhere.” He argued that this is valuable but can never be complete, since subjective points of view are also part of reality.

The historians Lorraine Daston and Peter Galison (Objectivity, 2007) showed that the ideal of objectivity itself has a history. In scientific atlases of the 18th and 19th centuries, they trace a shift from “truth-to-nature” (drawing the idealized, typical specimen), to “mechanical objectivity” (letting photographs and machines record without human interference), to “trained judgment” (relying on experts’ educated interpretation). Each ideal addressed a particular danger.

Standpoint theory and feminist epistemology argue that objectivity is not achieved by pretending to have no perspective. Sandra Harding (“Rethinking Standpoint Epistemology: What Is ‘Strong Objectivity’?,” 1993) argued for strong objectivity: examining the social values and interests that shape research, especially from the perspective of marginalized groups whose situations may reveal things invisible from dominant positions. Donna Haraway (“Situated Knowledges,” 1988) criticized the “god trick” of claiming to see everything from nowhere, and argued for “situated knowledges” that are accountable for their perspective. See Standpoint and feminist epistemology.

These views can be read as extensions, not denials, of objectivity. Recall Nietzsche’s version of perspectivism (see Nietzsche): “the more eyes, different eyes, we can use to observe one thing, the more complete will our ‘concept’ of this thing, our ‘objectivity,’ be.” Recall also the parable of the blind men and the elephant: each perspective captures part of the truth, and combining perspectives gets closer to the whole. Perspectivism in this sense is not relativism. It presupposes that there is one elephant.

Post-truth and bullshit

In 2016, Oxford Dictionaries chose “post-truth” as its word of the year, defining it as “relating to or denoting circumstances in which objective facts are less influential in shaping public opinion than appeals to emotion and personal belief.”

Frankfurt on bullshit

The philosopher Harry Frankfurt (“On Bullshit,” 1986; published as a short book in 2005) drew a precise and useful distinction between lying and bullshit.


	The liar cares about the truth, in a sense. To lie, you must know (or believe) what is true, and deliberately say the opposite. The liar is “responding to the truth,” trying to lead you away from it.

	The bullshitter is indifferent to truth. What they say may be true or false; they don’t care, because their aim is something else: to impress, to persuade, to fill airtime, to create an impression of themselves. “It is just this lack of connection to a concern with truth—this indifference to how things really are—that I regard as of the essence of bullshit.”



Frankfurt concluded that “bullshit is a greater enemy of the truth than lies are,” because the liar still plays the game of truth (and can be caught out in it), while the bullshitter abandons it altogether. When bullshit becomes widespread, people lose the habit of asking whether claims are true at all.

G. A. Cohen (“Deeper into Bullshit,” 2002) identified a second kind, common in academia: unclarifiable unclarity, text that is obscure not because its ideas are deep but because it has no clear content. His test: if adding or removing a “not” makes no difference to how plausible a sentence seems, the sentence may be bullshit.

Brandolini’s law

The Italian programmer Alberto Brandolini proposed (2013) what is now called Brandolini’s law, or the bullshit asymmetry principle: “The amount of energy needed to refute bullshit is an order of magnitude bigger than to produce it.” This asymmetry is structural: a false claim takes seconds to make and share; checking and refuting it takes research. It explains why misinformation spreads and why the burden of proof matters so much.

Is there anything new in post-truth?

Lee McIntyre (Post-Truth, 2018) argues that post-truth is not simply lying, which is as old as politics, but the subordination of truth to political allegiance: the idea that one’s side can choose its own facts, and that a factual claim should be accepted or rejected depending on whether it helps or hurts one’s team. He traces its roots to cognitive biases, the decline of traditional media gatekeepers, the rise of social media, and a vulgarized form of postmodern skepticism about truth.

Others (for example, Hugo Mercier, Not Born Yesterday, 2020) argue that people are less gullible than the post-truth narrative suggests, and that much apparent acceptance of falsehoods is expressive (signaling group loyalty) rather than sincere belief. See Identity-protective cognition.


What to do. (1) Separate truth (the property) from certainty (a state of mind) and consensus (a social fact). Uncertainty and disagreement don’t show there is no truth. (2) Ask of any claim: Is the speaker trying to get it right? If not, what are they trying to do? (3) Don’t let the difficulty of refuting nonsense (Brandolini’s law) push you into cynicism. Rely on sources with good track records and on institutions whose job is checking (see Epistemic institutions).



Check your understanding

1. State the T-schema and explain how it bears on the claim that “truth is relative.”


Answer
“p” is true if and only if p. For example, “Water boils at 100 °C at sea level” is true if and only if water boils at 100 °C at sea level. So the truth of the sentence depends on how things are with water, not on who believes it. If truth were relative to believers, the T-schema would fail, since the sentence could be “true for” someone while water did not boil at that temperature.


2. What is the main objection to the coherence theory of truth?


Answer
There can be many internally coherent but mutually incompatible systems (a consistent novel, a consistent set of false beliefs), so coherence alone can’t be what truth is. The theory seems to confuse a test of justification with the nature of truth.


3. How does deflationism explain the usefulness of the word “true,” if truth has no substantial nature?


Answer
“True” is a logical device for generalization and endorsement without repetition: “Everything she said is true,” “The theorem is true,” “Always tell the truth.” These can’t easily be expressed without a truth predicate, since we can’t list all the propositions involved.


4. Reconstruct the self-refutation argument against global truth relativism.


Answer
“All truth is relative” is either absolutely true or relatively true. If absolutely true, there is at least one absolute truth, so the claim is false. If only relatively true (true for relativists), it may be false for non-relativists, and the relativist has no non-relative ground to ask them to accept it. Either way the global thesis fails.


5. “Different cultures have different moral beliefs, so there is no objective morality.” Evaluate.


Answer
The premise (descriptive relativism) is true, but the conclusion doesn’t follow. Different cultures also had different beliefs about the shape of the Earth and the causes of disease, without showing there is no fact about those things. Disagreement is compatible with one view being right. Also, much apparent moral disagreement reflects different factual beliefs (for example, about the afterlife or about the effects of a practice) combined with shared values. Moral objectivity may still be false, but this argument doesn’t show it.


6. What is the difference between lying and bullshit, according to Frankfurt?


Answer
The liar knows the truth and tries to lead others away from it; the liar is still oriented toward truth. The bullshitter is indifferent to whether what they say is true; they are pursuing some other goal (impressing, persuading, filling space). Frankfurt thinks bullshit is more corrosive because it abandons the practice of caring about truth.


7. Distinguish perspectivism from relativism.


Answer
Perspectivism holds that knowledge is always from some perspective and that combining more perspectives gives a more complete (more objective) understanding of a single reality. Relativism holds that truth itself varies with perspective, with no single reality that all perspectives are about. The blind men and the elephant illustrate perspectivism: there is one elephant.


8. Give an example of a socially constructed fact that is nonetheless objective in the sense that your believing otherwise doesn’t change it.


Answer
The fact that you owe your bank 5,000 euros. Money, debts, and banks exist only because of collective human practices (they are institutional facts). But given those practices, the debt is real whether or not you believe in it.
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Social Epistemology: Knowing Together

“He who knows only his own side of the case, knows little of that.”

— John Stuart Mill, On Liberty (1859)




“The essence of journalism is a discipline of verification.”

— Bill Kovach and Tom Rosenstiel, The Elements of Journalism (2001)



Traditional epistemology pictured a lone knower: Descartes in his room, doubting everything and rebuilding knowledge from his own resources. But almost nothing you know was acquired that way. You know because you trust teachers, textbooks, doctors, journalists, maps, encyclopedias, scientists, and friends. You live inside a vast social system for producing and sharing knowledge.

Social epistemology studies that system. It asks: When should we trust others? How can a non-expert choose between experts? What should you do when someone as smart and well-informed as you disagrees? How do communities go wrong, through echo chambers, cascades, propaganda, and prejudice? How should institutions be designed to produce knowledge? These are the questions that matter most for understanding public debates.

Why knowledge is social

John Locke expressed the individualist ideal: “we may as rationally hope to see with other men’s eyes, as to know by other men’s understanding” (Essay, I.iv.23). On this view, taking something on someone else’s word is at best a substitute for knowledge.

John Hardwig (“Epistemic Dependence,” 1985) argued the opposite. He described a physics experiment reported in a paper with 99 authors, in which no single author could vouch for every part of the work; each relied on the others’ competence and honesty. Since then, the scale has grown: the 2012 papers announcing the discovery of the Higgs boson at CERN each had thousands of authors. Hardwig concluded that rational belief often requires deference: a rational layperson recognizes that they are epistemically dependent on experts, and appropriately defers to them. In a complex society, refusing to trust anyone is not autonomy but ignorance.

Several lines of thought support the social view:


	Testimony is a basic source of knowledge (see Testimony).

	The division of cognitive labor (Philip Kitcher, “The Division of Cognitive Labor,” 1990): a scientific community does better when its members pursue different approaches, even when some individuals are following approaches that seem individually less promising.

	Veritistic social epistemology (Alvin Goldman, Knowledge in a Social World, 1999): social practices and institutions can be evaluated by how well they promote true belief and reduce error across a community.

	Knowledge as a social concept. Edward Craig’s account (see Chapter 5) suggests that the concept of knowledge exists in order to identify good informants.



Trust and epistemic dependence

To trust someone is to accept vulnerability to them. Annette Baier (“Trust and Antitrust,” 1986) distinguished trust from mere reliance: I rely on my alarm clock, but I trust my friend. When trust is betrayed, we feel not just disappointment (as with a broken clock) but betrayal, because we expected goodwill.

Onora O’Neill’s BBC Reith Lectures (A Question of Trust, 2002) made a point that has become central to discussions of public trust: what matters is not trust as an attitude, but trustworthiness as a property of those we trust. We should aim for intelligent trust, which is placed in those who are actually trustworthy and withheld from those who aren’t. She also argued that demands for transparency do not automatically produce trustworthiness: publishing masses of information that no one can assess may make deception easier, not harder.

So the question is not “How much should I trust?” but “Whom should I trust, about what, and how much?” Trustworthiness has several components:


	Competence: does the source know the subject?

	Honesty: does the source say what it believes?

	Reliability: does the source have a good track record?

	Good faith: does the source have your interests (or the truth) at heart, rather than interests that conflict with them?



Elizabeth Anderson (“Democracy, Public Policy, and Lay Assessments of Scientific Testimony,” 2011) argued that ordinary people, without scientific training, can make reasonable judgments about scientific testimony by using second-order criteria that are accessible to them:


	Expertise: Does the person have relevant credentials? Do they publish in peer-reviewed venues in the relevant field?

	Honesty: Is there evidence of conflicts of interest, fraud, misrepresentation of others’ views, or cherry-picking?

	Epistemic responsibility: Do they respond to criticism? Do they submit their claims to peer review? Do they engage with counter-evidence, or do they evade it? Do they keep repeating claims that have been refuted?

	Consensus: Where do most qualified experts stand? Is there a genuine consensus, or real ongoing debate among qualified people?



Anderson noted that these criteria can be applied by a person with a high school education and access to the internet.

Experts and novices

The novice-expert problem

Suppose you are not an expert, and two people presenting themselves as experts disagree. Perhaps two doctors give conflicting advice, or two economists make opposite predictions. You can’t assess the evidence directly; that’s why you need experts. How can you rationally decide whom to believe?

This is the novice/2-expert problem, posed by Alvin Goldman in “Experts: Which Ones Should You Trust?” (2001). Goldman identified five sources of evidence available to a novice.

(A) Arguments presented by the contending experts. You may not be able to evaluate the substance of their arguments, but you may be able to see which expert gives better rebuttals: which one answers the other’s objections directly, and which one evades them. Goldman calls this dialectical superiority. Caution: rhetorical skill is not the same as expertise.

(B) Agreement from other experts. How many other experts agree with each? Caution: numbers matter only if the agreeing experts are independent. A thousand followers of a single guru who accept whatever he says add no evidence beyond the guru’s own. Agreement is strong evidence when experts reached their views separately, through their own examination of the evidence.

(C) Appraisals by meta-experts. Credentials, degrees, academic positions, publication records, professional honors, and ratings by other experts. These are imperfect but real signals.

(D) Evidence of interests and biases. Does an expert have a financial stake, an ideological commitment, or a career investment in a particular answer? Such interests don’t make someone wrong, but they are a reason for extra scrutiny.

(E) Track records. Goldman argued this is the most important. Even a novice can sometimes check an expert’s past claims. You can’t evaluate an astronomer’s theory, but you can check whether the eclipse she predicted occurred. Goldman distinguishes esoteric statements (which only experts can assess) from exoteric ones (which laypeople can check), and notes that many expert claims eventually produce exoteric consequences.

Expertise and its limits

What is expertise? Harry Collins and Robert Evans (Rethinking Expertise, 2007) distinguish contributory expertise (the ability to do the science: to design experiments, publish, advance the field) from interactional expertise (fluency in the language of a field without the ability to contribute to it, as a good science journalist or sociologist of science may have). They also warn against the “problem of extension”: extending the right to make technical judgments to people who lack the relevant expertise.

Expertise has limits of domain. A great physicist is not thereby an expert in nutrition or epidemiology. There is a recurring pattern sometimes called the “Nobel disease”: distinguished scientists who embrace poorly supported ideas outside their field. The two-time Nobel laureate Linus Pauling promoted megadoses of vitamin C for colds and cancer beyond what the evidence supported. Kary Mullis, who won the Nobel Prize for inventing the polymerase chain reaction, denied that HIV causes AIDS. The philosopher Nathan Ballantyne (“Epistemic Trespassing,” 2019) calls this epistemic trespassing: making judgments in a field where one lacks competence, while relying on authority earned elsewhere.

Expertise has limits of predictability. Philip Tetlock (Expert Political Judgment, 2005) collected tens of thousands of predictions from hundreds of experts on political and economic questions over two decades. On long-range forecasts, the experts did little better than chance, and worse than simple statistical rules. He found a difference between hedgehogs, who “know one big thing” and extend it confidently, and foxes, who “know many things,” draw on many sources, and are comfortable with doubt. Foxes forecast better. This fits the conditions for reliable expert intuition identified by Kahneman and Klein (see Intuition, emotion, and other candidate sources): regular environments and rapid feedback. Politics and long-range economics offer neither.

Expertise is still real. In domains with established knowledge and reliable methods, such as medicine, engineering, chemistry, and structural geology, experts know vastly more than novices. The failures of expert prediction in chaotic domains do not show that expert knowledge is worthless elsewhere. Tom Nichols (The Death of Expertise, 2017) argues that the collapse of trust in expertise is a serious threat, and that the right response to experts’ fallibility is better use of expertise, not its rejection.

“Do your own research”

The slogan “do your own research” appeals to a real value, epistemic autonomy (see below). But for a novice, “research” usually means searching the internet for claims one can’t evaluate. Nathan Ballantyne, Jared Celniker, and David Dunning (“‘Do Your Own Research’,” 2022) argue that for most people on most technical questions, the best “research” is research into which sources are trustworthy, not an attempt to evaluate the primary evidence. The skill that matters is source evaluation:


	Lateral reading. Sam Wineburg and Sarah McGrew (Stanford History Education Group) compared how professional fact-checkers, historians, and university students evaluated unfamiliar websites. Students and even historians tended to read vertically, staying on the site and judging it by its appearance and content. Fact-checkers read laterally: they almost immediately opened new tabs to see what other sources said about the site and its sponsors. The fact-checkers reached better judgments faster.

	SIFT, a method developed by Mike Caulfield: Stop; Investigate the source; Find better coverage; Trace claims, quotes, and media to their original context. See Step 5: Evaluate the evidence.



Peer disagreement

You carefully work out that your share of the restaurant bill is $43. Your friend, who is just as good at mental arithmetic as you and has the same information, carefully works out that it is $45. What should you believe?

This example comes from David Christensen (“Epistemology of Disagreement: The Good News,” 2007). It introduces one of the most discussed problems in contemporary epistemology: peer disagreement. An epistemic peer on a question is someone who has roughly the same evidence and is roughly as competent at evaluating it as you are.

In the restaurant case, almost everyone agrees you should lower your confidence and recalculate. The hard question is what to do in cases like politics, philosophy, religion, or economics, where you disagree with intelligent, informed people and have discussed the matter at length.

Conciliationism

Conciliationism (or the equal weight view) holds that when you learn that a peer disagrees, you should move substantially toward their view, giving their opinion roughly the same weight as your own. Adam Elga (“Reflection and Disagreement,” 2007) and David Christensen defended versions. The key principle is independence (Christensen, 2011): when assessing how much to trust your peer’s judgment, you shouldn’t rely on the very reasoning that is in dispute. You can’t simply say, “But my reasoning shows that the answer is $43, so my friend must have made a mistake,” because your friend can say exactly the same.

Objections.


	Spinelessness. Conciliationism seems to require suspending judgment on almost every contested question in politics, philosophy, and religion, since there are intelligent, informed people on every side.

	Self-undermining. Conciliationism itself is disputed by epistemic peers. So by its own lights, conciliationists should lose confidence in conciliationism (Adam Elga, “How to Disagree About How to Disagree,” 2010).

	Extreme cases. If your friend says the share is $450, you can reasonably conclude that they have made a mistake. Conciliationists accept this: in extreme cases, the disagreement itself is evidence that the peer is not functioning properly on this occasion.



Steadfastness

Steadfast views hold that you may, at least sometimes, keep your belief in the face of peer disagreement. Thomas Kelly (“The Epistemic Significance of Disagreement,” 2005) and Peter van Inwagen (“It Is Wrong, Everywhere, Always, and for Anyone, to Believe Anything upon Insufficient Evidence,” 1996) have defended versions. Arguments include:


	Asymmetric access. You have direct access to your own reasoning and evidence, but not to your peer’s. You know you are not joking, drunk, or careless, but you can’t be sure the same is true of them.

	The right reasons view. If your reasoning was in fact correct, the evidence supports your view, and learning that someone else reasoned badly doesn’t change what the evidence supports.



Objection. From the inside, both parties think they are the one who reasoned correctly. A rule that says “stay steadfast if you’re right” can’t be followed by anyone who is unsure whether they are right, which is to say, everyone.

The total evidence view

Thomas Kelly (“Peer Disagreement and Higher-Order Evidence,” 2010) proposed a middle position. What you should believe depends on all your evidence: both the first-order evidence about the question and the higher-order evidence provided by the fact that a peer disagrees. Sometimes the first-order evidence is so strong that disagreement should move you only a little; sometimes it is weak, and disagreement should move you a lot. How much weight to give a peer’s view depends on the case.

Higher-order evidence

Higher-order evidence is evidence about your own capacity to evaluate evidence. Christensen (“Higher-Order Evidence,” 2010) gives examples:


	The hypoxic pilot. You are a pilot calculating whether you have enough fuel to reach a more distant airport. You work it out and conclude you do. Then you remember that at this altitude, you may be suffering from hypoxia, which impairs reasoning without the sufferer noticing. Your calculation seems fine to you. Should you trust it?

	The drug. You are told you have been given a drug that, half the time, subtly impairs logical reasoning without your noticing.



Most people think you should lower your confidence, even though your first-order reasoning is in fact correct. But this creates puzzles. If the evidence really does support your conclusion, why should evidence about you change what you should believe about fuel? Some philosophers (Maria Lasonen-Aarnio) defend level-splitting: you may believe the conclusion while believing your evidence may not support it. Others (Sophie Horowitz, “Epistemic Akrasia,” 2014) argue that this combination, “P, but my evidence probably doesn’t support P,” is irrational.

The practical point. We have abundant higher-order evidence about human reasoning in general: people are subject to motivated reasoning, confirmation bias, and overconfidence, especially about politically and personally charged topics (see Chapter 14). This is a reason to hold our views on such topics with less confidence than they feel as though they deserve.

Uniqueness and permissivism

Is there always exactly one rational response to a body of evidence?


	The uniqueness thesis (Roger White, “Epistemic Permissiveness,” 2005): for any body of evidence and any proposition, there is exactly one rational attitude to take. If so, when peers with the same evidence disagree, at least one of them is being irrational.

	Permissivism (Thomas Kelly, “Evidence Can Be Permissive,” 2014; Miriam Schoenfield, “Permission to Believe,” 2014): sometimes more than one attitude is rational. Different reasonable standards (for example, different weightings of simplicity against fit to data) can lead rational people to different conclusions from the same evidence.



If permissivism is true, reasonable disagreement is possible without anyone being irrational. That fits a common experience, but it raises a worry: if more than one belief is permitted, isn’t the choice between them arbitrary?

Deep disagreement

Sometimes disagreement goes down to the foundations: the parties disagree not only about a conclusion but about what counts as evidence or which sources are authoritative (scripture versus science, a party’s leader versus independent media). Robert Fogelin (“The Logic of Deep Disagreements,” 1985) argued that such disagreements cannot be resolved by argument, because argument requires shared standards. This connects with Wittgenstein’s idea of hinge propositions.

Deep disagreements are hard, but not always hopeless. Strategies include:


	Finding shared commitments, however basic, and reasoning from them.

	Immanent critique: arguing from within the other person’s framework, showing that it leads, by its own standards, to conclusions they reject.

	Appealing to practical reasons for shared methods. Michael Lynch (2010) argues that in a pluralistic society, we have practical and political reasons to adopt public, checkable methods (observation, experiment, logic) as the common currency of debate, because they are the methods whose results can be shared across frameworks.

	Patience and relationships, since change in fundamental frameworks tends to happen through trust built over time, not through single arguments (see Echo chambers).



Why reasonable people disagree

John Rawls, in Political Liberalism (1993), gave a list he called the burdens of judgment: reasons why sincere, reasonable people, using their reason conscientiously, will still disagree. This list is invaluable for approaching disagreements charitably:


	The evidence is conflicting and complex, and hard to assess.

	Even when we agree on what considerations are relevant, we may weigh them differently.

	Our concepts are vague and subject to hard cases (see Vagueness).

	Our total experience shapes how we assess evidence and weigh values, and people’s life experiences differ.

	There are often different kinds of normative considerations on both sides of an issue, and it is hard to make an overall assessment.

	Any system of social institutions can admit only some values; we must select, and value conflicts may have no single right answer.



The burdens of judgment do not imply that every view is equally reasonable. But they explain why you should expect intelligent, well-meaning people to disagree with you, and why disagreement alone is not evidence that the other side is stupid or malicious. That is the first step toward productive discussion (see Chapter 16).

Epistemic injustice

Miranda Fricker (Epistemic Injustice: Power and the Ethics of Knowing, 2007) identified a distinctive kind of wrong: a wrong done to someone in their capacity as a knower. She distinguished two forms.

Testimonial injustice

Testimonial injustice occurs when a speaker receives less credibility than they deserve because of identity prejudice in the hearer: prejudice based on race, gender, class, accent, age, religion, disability, or other features of social identity.

Fricker’s central literary example is Tom Robinson in Harper Lee’s To Kill a Mockingbird (1960): a Black man in 1930s Alabama, falsely accused, whose truthful testimony is disbelieved by an all-white jury because of racial prejudice. Another of her examples is from The Talented Mr. Ripley: Marge Sherwood suspects, correctly, that Tom Ripley has murdered her fiancé; her suspicions are dismissed by her fiancé’s father with the line, “Marge, there’s female intuition, and then there are facts.”

Testimonial injustice harms the speaker, who is wronged as a knower, and it harms the hearer and the community, who lose access to true information.

A documented real-world example: a 2016 study (Kelly Hoffman and colleagues, PNAS) found that a substantial proportion of white medical students and residents surveyed endorsed false beliefs about biological differences between Black and white people (for instance, that Black people’s skin is thicker), and that those who endorsed such beliefs rated a Black patient’s pain as lower and made less accurate treatment recommendations.

Hermeneutical injustice

Hermeneutical injustice occurs when a gap in a society’s shared concepts leaves someone unable to make sense of, or communicate, an important area of their own social experience, because their group has been excluded from the processes that shape those concepts.

Fricker’s example: before the term sexual harassment was coined in the mid-1970s in the United States, women who experienced unwanted sexual attention at work lacked a shared concept for what was happening to them. It was often dismissed as flirtation or as a personal problem. Once the concept existed, it became possible to recognize the experience as a distinct wrong, to describe it, and to seek remedies. Fricker gives a similar account of postnatal depression before it was widely recognized.

Related ideas


	Credibility excess (José Medina, The Epistemology of Resistance, 2013): giving someone more credibility than they deserve because of their identity, which can also cause harm, for example by inflating the confidence of the privileged.

	Testimonial smothering (Kristie Dotson, “Tracking Epistemic Violence,” 2011): a speaker truncates their own testimony because they expect the audience won’t understand or will misuse it.

	Contributory injustice (Dotson, 2012): hearers refuse to use the interpretive resources that marginalized groups have developed.



Fricker proposed a corresponding virtue, testimonial justice: a reflexive, critical awareness of how prejudice may be distorting your credibility judgments, and the habit of correcting for it.


For critical thinkers, the lesson cuts two ways. Credibility should be assigned on the basis of competence and sincerity on the question at hand, not identity. Discounting someone because of who they are is a reasoning error, as well as a moral one. But so is automatically deferring to someone because of who they are, without attention to their competence and evidence. Both are failures of calibration.



Standpoint and feminist epistemology

Feminist epistemology asks how gender, and social position more generally, affects the production of knowledge. Lorraine Code posed the question in the title of a 1981 paper: “Is the Sex of the Knower Epistemologically Significant?”

Some well-documented examples of androcentric (male-centered) bias in knowledge production:


	Medical research historically underrepresented women. In the United States, the NIH Revitalization Act of 1993 required that women and minorities be included in clinical research funded by the National Institutes of Health. Drug doses, symptoms, and side effects had often been characterized mainly in men. Heart attack symptoms, for instance, can present differently in women, and this was long underappreciated.

	Crash-test design relied for decades mainly on dummies based on an average male body. A University of Virginia study (Dipan Bose and colleagues, 2011) found that belted female drivers had substantially higher odds of severe injury than belted male drivers in comparable crashes. Caroline Criado Perez’s Invisible Women (2019) documents many such data gaps.

	Textbook narratives. The anthropologist Emily Martin (“The Egg and the Sperm,” 1991) showed how descriptions of fertilization in biology textbooks cast the sperm as active and heroic and the egg as passive, reflecting gender stereotypes more than the biology, in which the egg plays an active role.



Standpoint theory (Nancy Hartsock, 1983; Sandra Harding, Whose Science? Whose Knowledge?, 1991; Patricia Hill Collins, Black Feminist Thought, 1990) makes two main claims:


	The situated knowledge thesis: social position shapes what one experiences, notices, and can know.

	The epistemic advantage thesis: marginalized social positions can offer epistemic advantages on certain questions, particularly about the workings of social power, because those who are disadvantaged by a social order often have to understand both their own perspective and that of the dominant group. W. E. B. Du Bois (The Souls of Black Folk, 1903) described a related “double consciousness,” and Collins described the “outsider within” position of Black women domestic workers who observed white families intimately while remaining outsiders.



Standpoint theorists emphasize that the advantage is not automatic. It is an achievement that requires critical reflection, often collective, on one’s experience. Alison Wylie (“Why Standpoint Matters,” 2003) defends a careful version that avoids claiming automatic privilege.

Objections. Critics worry about essentialism (treating “women’s experience” as uniform), about relativism (if knowledge is situated, is there objective knowledge?), and about how to adjudicate between standpoints. Defenders reply that standpoint theory is a claim about where to look for evidence that dominant perspectives have missed, and that the evidence found must still be tested. In this sense standpoint theory is a contribution to objectivity, as in Harding’s strong objectivity (see Perspectivism and objectivity) and Helen Longino’s account of objectivity through diverse critical communities (see Values in science).

Echo chambers and epistemic bubbles

The philosopher C. Thi Nguyen (“Echo Chambers and Epistemic Bubbles,” Episteme, 2020) drew a distinction that clarifies much confused discussion about polarization.

An epistemic bubble is a social information network in which other voices are not heard, through omission. Your friends share your views; your news feed shows you what you already like. Bubbles can arise innocently, from ordinary social sorting. They are fragile: exposure to other views and evidence can pop them.

An echo chamber is a social structure in which other voices are actively discredited. Members are taught that outsiders are untrustworthy, malicious, or corrupt. The key mechanism is the manipulation of trust, not the omission of information. An echo chamber is not fragile: when members encounter contrary views, the chamber has already prepared them to reject them. Worse, it may have predicted the contrary views (“the mainstream media will tell you that...”), so their appearance confirms the chamber’s worldview. Nguyen calls this a disagreement-reinforcement mechanism. Cults and some political movements operate this way.

The distinction has practical consequences:


	Bubbles are fixed by exposure.

	Echo chambers are not fixed by exposure, which can make them stronger. They are fixed by rebuilding trust. Nguyen suggests something like a “social-epistemic reboot”: a person must be willing to temporarily re-extend trust to sources they were taught to distrust.



Nguyen discusses the case of Derek Black, the son of the founder of the white nationalist website Stormfront, and himself a rising figure in the movement. At college, he was invited by a classmate to weekly Shabbat dinners, where, over many months, he developed friendships with people outside the movement, and eventually engaged with their arguments. He publicly renounced white nationalism in 2013. (The story is told in Eli Saslow’s Rising Out of Hatred, 2018.) Arguments mattered, but they could only work after trust had been built.

The empirical picture of “filter bubbles.” Eli Pariser (The Filter Bubble, 2011) warned that personalization algorithms would isolate people in bubbles. The evidence is more mixed than the popular picture suggests:


	Matthew Gentzkow and Jesse Shapiro (2011) found that ideological segregation in online news consumption in the US was low compared with segregation in face-to-face networks.

	In large experiments conducted with Meta during the 2020 US election (published in Science and Nature in 2023), reducing users’ exposure to content from like-minded sources on Facebook, or changing their feeds to chronological order, changed what they saw but had no measurable effect on their political polarization over the three-month study period.

	Christopher Bail and colleagues (“Exposure to Opposing Views on Social Media Can Increase Political Polarization,” PNAS, 2018) paid Twitter users to follow a bot that retweeted messages from the opposing political side. Republicans who followed a liberal bot became more conservative; Democrats who followed a conservative bot became slightly more liberal (the latter effect was not statistically significant).



This is consistent with Nguyen’s point: mere exposure to the other side, especially in a hostile, performative environment, does not produce understanding. The conditions under which people encounter opposing views matter a great deal.

Conformity, cascades, and herding

Conformity

In Solomon Asch’s famous experiments (1951, 1956), participants were asked to say which of three lines matched a reference line in length. The task was easy: alone, people almost never erred. But each participant was placed in a group of confederates who, on certain trials, unanimously gave the same wrong answer. About a third of participants’ responses on these trials conformed to the obviously wrong majority, and about three-quarters of participants conformed at least once. When just one other person in the group gave the correct answer, conformity dropped sharply.


Lesson: a single dissenting voice can free others to report what they actually see. If you believe the group is wrong, saying so may matter more than you think.



Pluralistic ignorance occurs when most members of a group privately reject a norm but wrongly believe that most others accept it, and so go along with it. Deborah Prentice and Dale Miller (1993) found that many university students were privately less comfortable with campus drinking practices than they believed their peers were.

Information cascades

Suppose two restaurants, A and B, are side by side. You have a small private reason to think A is better. But you see that the two people ahead of you have both gone into B. You might reasonably infer that they had private information favoring B, and that the combined evidence favors B over your own weak signal. So you go into B. The next person sees three people choose B, and follows, and so on. Soon everyone is going to B, even if most people’s private information favored A.

This is an information cascade (Sushil Bikhchandani, David Hirshleifer, and Ivo Welch, 1992; Abhijit Banerjee’s “A Simple Model of Herd Behavior,” 1992, uses the restaurant example). Each individual’s choice is rational given what they see. But once a cascade starts, people stop acting on their private information, so their choices carry no new information, and the cascade can lock in a mistake. Cascades are also fragile: a small piece of new public information can reverse them.

Timur Kuran and Cass Sunstein (“Availability Cascades and Risk Regulation,” 1999) described availability cascades, in which a belief becomes more plausible the more it is repeated in public discourse, as each repetition makes it more available and each person’s expression is partly driven by the desire to fit in.


Lesson: the fact that many people believe something is weaker evidence than it appears when their beliefs are not independent. Ask whether the crowd has independent information, or whether each member is copying the others.



The wisdom and madness of crowds

The wisdom of crowds

In 1906, at a livestock fair in Plymouth, England, Francis Galton collected about 800 entries in a competition to guess the weight of an ox after slaughter and dressing. Few individuals guessed accurately, but the median of the guesses was 1,207 pounds; the actual weight was 1,198 pounds (Galton, “Vox Populi,” Nature, 1907). The collective judgment was remarkably accurate.

The mathematical basis for this effect was discovered earlier. The Condorcet jury theorem (Marquis de Condorcet, 1785) states: if each voter in a group independently has a probability greater than 1/2 of being right on a yes/no question, then the probability that the majority is right increases with the size of the group, approaching certainty. But if each voter’s probability of being right is less than 1/2, the majority becomes more likely to be wrong as the group grows.

James Surowiecki (The Wisdom of Crowds, 2004) identified conditions for crowd wisdom:


	Diversity of opinion (people have different private information).

	Independence (people’s opinions are not determined by those around them).

	Decentralization (people draw on local knowledge).

	Aggregation (some mechanism turns private judgments into a collective decision).



When these conditions fail, crowds fail. Jan Lorenz and colleagues (“How Social Influence Can Undermine the Wisdom of Crowd Effect,” PNAS, 2011) showed experimentally that when people could see others’ estimates, the diversity of estimates shrank and the crowd’s accuracy got worse, even as participants became more confident.

Prediction markets, in which people bet on outcomes, and forecasting tournaments use aggregation to produce accurate predictions. The economist Friedrich Hayek (“The Use of Knowledge in Society,” 1945) argued that market prices aggregate knowledge dispersed among millions of people, knowledge that no central planner could ever collect.

The madness of crowds

Charles Mackay’s Extraordinary Popular Delusions and the Madness of Crowds (1841) catalogued financial bubbles, witch hunts, and crazes. (Modern historians, such as Anne Goldgar in Tulipmania, 2007, argue that some of his stories, including the Dutch tulip mania, were exaggerated.)

Groups can go wrong in characteristic ways:


	Groupthink. Irving Janis (Victims of Groupthink, 1972) analyzed foreign policy fiascos, such as the Bay of Pigs invasion (1961), in which cohesive groups of intelligent advisers suppressed doubts, created an illusion of unanimity, and failed to consider alternatives. Remedies include assigning a devil’s advocate, having members form independent judgments before discussion, bringing in outside experts, and having leaders withhold their own view at first.

	Group polarization. When like-minded people deliberate together, they tend to end up with more extreme views than they started with (Cass Sunstein, Going to Extremes, 2009). In an experiment in Colorado, groups of liberals from Boulder and conservatives from Colorado Springs discussed issues such as climate change and affirmative action. After deliberation, the liberal groups became more liberal and the conservative groups more conservative, and each group became more internally uniform (David Schkade, Cass Sunstein, and Reid Hastie, 2007).

	Cascades and conformity, as above.



The key difference between wise and mad crowds is independence. A crowd of independent judges aggregates information; a crowd of people imitating each other amplifies error.

Group knowledge and belief

Can a group, such as a court, a scientific committee, a government, or a corporation, believe or know something?


	Summativism: a group believes p if and only if all or most of its members believe p.

	Non-summativism (Margaret Gilbert, On Social Facts, 1989): a group can believe p through joint acceptance, even if no member personally believes p. A committee may officially accept a finding that each member privately doubts.



The discursive dilemma

Aggregating individual judgments into group judgments raises a startling problem, first noticed in law (Lewis Kornhauser and Lawrence Sager’s “doctrinal paradox,” 1986) and generalized by Philip Pettit and Christian List (Group Agency, 2011).

Three judges must decide whether a defendant is liable for breach of contract. The law says the defendant is liable if and only if (1) there was a valid contract and (2) the defendant breached it.




	
	Valid contract?
	Breach?
	Liable?





	Judge 1
	Yes
	Yes
	Yes



	Judge 2
	Yes
	No
	No



	Judge 3
	No
	Yes
	No



	Majority
	Yes
	Yes
	No





Each judge is individually consistent. But the majority accepts both premises and rejects the conclusion that follows from them. Majority voting on each proposition produces an inconsistent group view. The court must choose between a premise-based procedure (vote on the premises, derive the conclusion: liable) and a conclusion-based procedure (vote on the conclusion: not liable). List and Pettit proved an impossibility theorem: no aggregation procedure can satisfy a set of apparently reasonable conditions and always produce consistent group judgments.

The lesson for institutions: how a group reaches decisions affects what it concludes, and there is no neutral, obviously correct procedure. The lesson for debates: “the public believes X” or “the committee concluded Y” may conceal a more complicated pattern of individual views.

Misinformation, disinformation, and propaganda

Definitions


	Misinformation: false or misleading information, regardless of intent.

	Disinformation: false or misleading information spread deliberately to deceive (Don Fallis, “What Is Disinformation?,” 2015).

	Malinformation: true information used to cause harm, such as leaked private information (Claire Wardle and Hossein Derakhshan, Information Disorder, Council of Europe, 2017).

	Fake news: Axel Gelfert (“Fake News: A Definition,” 2018) defines it as the deliberate presentation of typically false or misleading claims as news, where the claims are misleading by design.



How falsehood spreads

A large study of news stories shared on Twitter from 2006 to 2017 (Soroush Vosoughi, Deb Roy, and Sinan Aral, “The Spread of True and False News Online,” Science, 2018) found that false news spread “farther, faster, deeper, and more broadly than the truth,” and that false stories were about 70% more likely to be retweeted than true ones. False news was more novel and inspired more surprise and disgust. Automated bots spread true and false news at similar rates, so the difference was due to human sharing.

Other mechanisms:


	The illusory truth effect (Lynn Hasher, David Goldstein, and Thomas Toppino, 1977): repeated statements are judged more likely to be true, simply because repetition makes them feel familiar. Lisa Fazio and colleagues (“Knowledge Does Not Protect Against Illusory Truth,” 2015) found that this happens even when people know the correct answer. See Chapter 14.

	The continued influence effect: misinformation continues to influence people’s reasoning after it has been corrected and they remember the correction (Hollyn Johnson and Colleen Seifert, 1994; Stephan Lewandowsky and colleagues, “Misinformation and Its Correction,” 2012). Corrections work better when they provide an alternative explanation to fill the gap left by the retracted claim.

	Inattention. Gordon Pennycook and David Rand (“Lazy, Not Biased,” 2019) found that susceptibility to fake news headlines was better predicted by a tendency not to think carefully than by partisan motivated reasoning, and that simple prompts asking people to consider accuracy reduced their sharing of false headlines (Nature, 2021). The relative roles of inattention and motivated reasoning are debated (see Identity-protective cognition).



Countermeasures


	Debunking: correcting after the fact, ideally with a clear alternative explanation, leading with the truth rather than repeating the myth.

	Prebunking or inoculation (William McGuire, 1961; Sander van der Linden, Jon Roozenbeek, and colleagues): exposing people in advance to weakened forms of manipulative techniques so that they recognize them later. The online game Bad News (2018), in which players act as fake news producers, was found to reduce players’ susceptibility to misinformation techniques.

	Accuracy nudges: prompting people to think about whether content is true before sharing.

	The “backfire effect”, in which corrections supposedly strengthen false beliefs, was widely reported after a 2010 study (Brendan Nyhan and Jason Reifler), but later large studies (Thomas Wood and Ethan Porter, “The Elusive Backfire Effect,” 2019) found it to be rare. Corrections generally work, at least partly. See Replication and the psychology of psychology.



Propaganda

Propaganda is communication designed to shape beliefs and actions, typically by bypassing rational evaluation. Walter Lippmann (Public Opinion, 1922) described the “manufacture of consent.” Edward Bernays, a pioneer of public relations, published a book frankly titled Propaganda (1928). Edward Herman and Noam Chomsky (Manufacturing Consent, 1988) proposed a “propaganda model” in which the structure of commercial mass media (ownership, advertising, reliance on official sources, “flak,” and a unifying ideology) filters news without any need for direct censorship.

Jason Stanley (How Propaganda Works, 2015) argued that the most dangerous propaganda is undermining propaganda: communication that presents itself as embodying an ideal (such as freedom, security, or reason) while working to erode that very ideal.

Christopher Paul and Miriam Matthews of the RAND Corporation (2016) described a modern style of state propaganda as a “firehose of falsehood”: high volume, multichannel, rapid, continuous, and repetitive, with no commitment to objective reality and no commitment to consistency. Its aim is often not to make people believe a particular falsehood, but to create confusion and exhaustion, so that people stop believing it is possible to know what is true. Hannah Arendt’s observation, quoted at the start of Chapter 11, describes the goal.

Conspiracy theories

A conspiracy theory, in the neutral sense (Brian Keeley, “Of Conspiracy Theories,” 1999), is an explanation of an event that cites the secret action of a relatively small group of agents as its main cause.

Some conspiracies are real. The Watergate break-in and cover-up (1972–74). The Tuskegee syphilis study (1932–1972), in which the US Public Health Service observed the progression of untreated syphilis in hundreds of Black men while withholding effective treatment from them after penicillin became available. The tobacco industry’s decades-long concealment of what its own research showed about smoking and cancer. The Volkswagen emissions scandal (2015), in which the company installed software to cheat emissions tests. Given this history, dismissing every conspiracy claim as irrational would itself be irrational.

The particularist view (Charles Pigden, “Popper Revisited, or What Is Wrong with Conspiracy Theories?,” 1995) holds that conspiracy theories should be evaluated one by one, on their evidence, like any other explanation. The generalist view holds that there are features common to many conspiracy theories that make them, as a class, epistemically suspect.

Keeley identified features of unwarranted conspiracy theories:


	Errant data. They focus on anomalies in the official account, “unexplained” details. But every real event, examined closely, has unexplained details. Messiness is normal.

	Self-sealing. Evidence against the theory is reinterpreted as evidence for it: the absence of evidence shows how good the cover-up is. The theory becomes unfalsifiable.

	Growth. To accommodate contrary evidence, the conspiracy must keep expanding to include more people: the scientists, the journalists, the fact-checkers, the government agencies of rival countries.

	Competence. The conspirators must be both incredibly powerful and competent (to keep the secret) and strangely careless (to leave the clues the theorist has found).



The physicist David Robert Grimes (“On the Viability of Conspiratorial Beliefs,” PLOS ONE, 2016) modeled how long conspiracies involving many people could stay secret, based on the rate at which real conspiracies were exposed. He estimated that a faked moon landing, requiring the silence of an estimated 411,000 NASA employees and contractors, would have been exposed within about four years. The model is rough, but the principle is sound: the more people a secret requires, the less likely it is to hold.

Quassim Cassam (Conspiracy Theories, 2019) argues that many popular conspiracy theories are best understood not as sincere attempts at explanation but as forms of political propaganda, and characterizes them as typically speculative, contrarian, esoteric, amateurish, and “premodern” (assuming that significant events must be intended by someone).

Psychology. Karen Douglas, Robbie Sutton, and Aleksandra Cichocka (“The Psychology of Conspiracy Theories,” 2017) suggest that conspiracy beliefs appeal to epistemic needs (for understanding and certainty), existential needs (for security and control), and social needs (for a positive image of oneself and one’s group). Researchers have also documented a proportionality bias: people feel that big events must have big causes, which makes lone gunmen and random accidents feel unsatisfying. Michael Wood, Karen Douglas, and Robbie Sutton (“Dead and Alive,” 2012) found that people who believed Princess Diana was murdered were more likely also to believe she faked her own death. This suggests that for some believers, what matters is not any specific theory but a general conviction that the official story is false.

Evaluating a conspiracy claim:


	Is there positive evidence for the conspiracy, or only anomalies in the official account?

	Is the theory falsifiable? What evidence would count against it?

	How many people would have to keep the secret, for how long?

	Does the theory require the conspirators to be both omnipotent and incompetent?

	Does it keep growing to absorb contrary evidence?

	Who promotes it, and what is their track record?

	Compare explanations: which is simpler and better supported? (See Inference to the best explanation.)

	Have independent investigators (journalists, courts, rival governments, academic researchers) with an incentive to expose the conspiracy examined it?



Epistemic institutions

Societies build institutions to produce, check, store, and distribute knowledge. Their design matters as much as individual reasoning.


	Science (see Chapter 10): peer review, replication, open publication, organized skepticism. Peer review is imperfect (it rarely catches fraud and can be conservative), but it provides a first check.

	Journalism: “The essence of journalism is a discipline of verification” (Kovach and Rosenstiel). Good journalism involves independent sourcing, fact-checking, corrections policies, and the separation of news from opinion.

	Courts: adversarial examination, rules of evidence, cross-examination, appeals, and standards of proof calibrated to the stakes. Criminal cases require proof beyond reasonable doubt; most civil cases require proof on the balance of probabilities (a preponderance of the evidence). These standards embody a judgment about the relative costs of different errors (see Epistemology is normative). As William Blackstone put it: “It is better that ten guilty persons escape, than that one innocent suffer.”

	Encyclopedias and Wikipedia: Wikipedia’s core policies of neutral point of view, verifiability (claims must be attributable to reliable published sources), and no original research are an explicit social epistemology. A 2005 study in Nature (Jim Giles) found that Wikipedia’s science articles contained errors at a rate not far above that of Encyclopaedia Britannica (on average about four inaccuracies per article compared with about three). Its reliability varies by topic and it can be vandalized, but its transparency (edit histories, talk pages, citations) lets readers check.

	Markets: prices aggregate dispersed information (Hayek), though markets are also subject to bubbles and herding.

	Statistical agencies, libraries, universities, and archives: preserve and certify information across time.



Jonathan Rauch (The Constitution of Knowledge, 2021) describes the network of these institutions as a “reality-based community” governed by two rules: the fallibilist rule (no one gets the final say; any claim can be challenged) and the empirical rule (no one has personal authority; claims must be checkable by others, regardless of who makes them). Knowledge, on this view, is not what any individual believes, but what survives this social process of checking.

What makes an institution epistemically good? Drawing on the ideas in this chapter:


	Independence of judgment among its members.

	Diversity of perspectives, methods, and backgrounds.

	Incentives to find and correct errors, including rewards for criticism.

	Transparency of methods and evidence, so that outsiders can check.

	Accountability: errors have consequences, and corrections are published.

	Resistance to capture by interests that benefit from particular answers.



Epistemic autonomy and artificial intelligence

Autonomy and dependence

Kant’s motto Sapere aude, “Have courage to use your own understanding” (see Kant), expresses the ideal of epistemic autonomy: thinking for yourself. But Hardwig showed that rational people must depend on others. Linda Zagzebski (Epistemic Authority, 2012) went further, arguing that when we have good reason to think an authority is more likely to be right than we are, we should let the authority’s belief replace our own reasons (her preemption thesis).

How can autonomy and dependence be reconciled? A common answer is that autonomy does not mean believing only what you have personally verified. It means managing your dependence responsibly: choosing whom to trust on the basis of their trustworthiness, monitoring sources for signs of unreliability, understanding enough to follow and question expert reasoning, and knowing the limits of your own competence. An autonomous thinker depends on others, but knowingly and critically.

Artificial intelligence and the information environment

New technologies are changing the conditions of social knowledge.

Deepfakes. Regina Rini (“Deepfakes and the Epistemic Backstop,” 2020) argues that video and audio recordings have served as an epistemic backstop for testimony: when people’s reports conflicted, recordings could settle the matter. Realistic synthetic media undermine this backstop. They also create what legal scholars Robert Chesney and Danielle Citron (2019) call the “liar’s dividend”: once it is known that recordings can be faked, people can dismiss genuine recordings as fakes.

Recommendation algorithms shape what information people see, typically optimizing for engagement rather than accuracy. Their effects on belief and polarization are still being studied, and as noted above, the evidence is more mixed than many popular accounts suggest.

Large language models and other AI systems are increasingly used as sources of information. They raise new questions for the epistemology of testimony:


	Their outputs are fluent and confident in tone, whether or not they are accurate. They can produce plausible but false statements, including fabricated citations (often called “hallucinations”).

	A human speaker who asserts something takes responsibility for it and can be held accountable (see Testimony). Whether, and in what sense, an AI system can assert or be accountable is debated.

	Their reliability varies greatly by topic and task, and they can reflect biases in their training data. They may also tend to agree with the user’s framing of a question.

	People are prone to automation bias: over-relying on automated aids and failing to notice their errors.



Sensible practices when using AI systems as sources: treat their output as a starting point, not an endpoint; check important claims, and especially citations, against primary or reputable sources; ask for sources and reasoning, then verify them; be especially careful where you cannot evaluate the answer yourself; and apply the same questions you would ask of any source: What is its track record on this kind of question? How would it know? What would it get wrong? This advice applies to every AI assistant, including the one that helped draft this guide.

Check your understanding

1. What is Hardwig’s argument that rational belief often requires deference?


Answer
Modern knowledge is produced by divisions of cognitive labor so extensive that no individual can check more than a tiny part of it; even the authors of a scientific paper rely on each other. So a rational layperson who refused to believe anything they couldn’t personally verify would believe almost nothing. Rationality requires trusting reliable others.


2. A novice must choose between two doctors who disagree. List three of Goldman’s sources of evidence she could use.


Answer
Any three of: (A) which doctor responds better to the other’s arguments; (B) how many other independent doctors agree with each; (C) credentials and professional standing; (D) conflicts of interest or biases; (E) past track records, including checkable predictions.


3. Why is agreement among many people weak evidence when their beliefs are not independent?


Answer
Because if people are copying each other (following a leader, joining a cascade, repeating the same source), their agreement contains little more information than the original source. Independent agreement is strong evidence because it would be unlikely if the claim were false; dependent agreement is what you would expect whether or not it is true.


4. Explain the restaurant bill case and what conciliationists and steadfasters say about it.


Answer
You calculate your share as $43; an equally competent friend with the same information gets $45. Conciliationists say you should significantly lower your confidence, since you have no independent reason to think you, rather than your friend, made the error. Most steadfasters agree in this case, because the disagreement is evidence of a calculation error somewhere; the dispute is about harder cases (politics, philosophy) where the parties have reflected at length.


5. Distinguish testimonial from hermeneutical injustice, with an example of each.


Answer
Testimonial injustice: a speaker is given less credibility than deserved because of identity prejudice (e.g., a patient’s report of pain discounted because of their race). Hermeneutical injustice: a gap in shared concepts leaves someone unable to understand or communicate their experience because their group was excluded from shaping those concepts (e.g., experiences of sexual harassment before the concept existed).


6. What’s the difference between an epistemic bubble and an echo chamber? Why does it matter?


Answer
A bubble omits other voices; an echo chamber actively discredits them by manipulating trust. Bubbles can be burst by exposure to other views; echo chambers are strengthened by exposure, since members have been prepared to reject outsiders. Addressing an echo chamber requires rebuilding trust, not just supplying information.


7. Why did the crowd’s estimate of the ox’s weight work so well, and when would it fail?


Answer
The guesses were diverse and independent, so individual errors in different directions largely canceled out when aggregated (by the median). It would fail if people’s guesses were influenced by each other (reducing independence), or if most people shared the same systematic bias.


8. Apply Keeley’s criteria to the claim that “the 1969 moon landing was faked.”


Answer
It relies on errant data (flag “waving,” missing stars in photos), each of which has a mundane explanation. It is self-sealing (evidence such as retroreflectors left on the Moon, independent tracking of the missions by other countries including the Soviet Union, and returned samples are dismissed as part of the fake). It requires an enormous number of conspirators (hundreds of thousands) to keep a secret for decades, including a geopolitical rival with every incentive to expose it. And it requires the conspirators to be capable of faking everything perfectly yet careless enough to leave “clues.”


Further reading
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	Alvin Goldman, “Experts: Which Ones Should You Trust?,” Philosophy and Phenomenological Research 63 (2001).

	Harry Collins and Robert Evans, Rethinking Expertise (University of Chicago Press, 2007).

	Philip Tetlock, Expert Political Judgment (Princeton University Press, 2005).

	Tom Nichols, The Death of Expertise (Oxford University Press, 2017).
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	Miranda Fricker, Epistemic Injustice: Power and the Ethics of Knowing (Oxford University Press, 2007).

	José Medina, The Epistemology of Resistance (Oxford University Press, 2013).

	Sandra Harding (ed.), The Feminist Standpoint Theory Reader (Routledge, 2004).
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Intellectual Virtue and the Ethics of Belief

“It is wrong always, everywhere, and for anyone, to believe anything upon insufficient evidence.”

— W. K. Clifford, “The Ethics of Belief” (1877)




“The fundamental cause of the trouble is that in the modern world the stupid are cocksure while the intelligent are full of doubt.”

— Bertrand Russell, “The Triumph of Stupidity” (1933)



Most of this guide has been about beliefs, arguments, and evidence. This chapter turns to the believer. Are there moral duties about what to believe? What intellectual character traits make someone a good thinker? How can one be humble without being spineless, open-minded without being gullible, and confident without being arrogant? Should practical stakes, or moral considerations, affect what we should believe? And how do these questions apply to religious belief, where many of them are sharpest?

Knowing the rules of logic and probability is not enough. People reason well when they want to get things right, and when they have the character to follow the evidence where they would prefer it didn’t go.

The ethics of belief: Clifford and James

Clifford’s shipowner

In 1877, the mathematician William Kingdon Clifford published an essay that set the terms for a debate still going on. It opens with a story:


A shipowner was about to send to sea an emigrant ship. He knew that she was old, and not over-well built at the first; that she had seen many seas and climes, and often had needed repairs. Doubts had been suggested to him that possibly she was not seaworthy. These doubts preyed upon his mind, and made him unhappy; he thought that perhaps he ought to have her thoroughly overhauled and refitted, even though this should put him to great expense. Before the ship sailed, however, he succeeded in overcoming these melancholy reflections. He said to himself that she had gone safely through so many voyages and weathered so many storms that it was idle to suppose she would not come safely home from this trip also. He would put his trust in Providence... He watched her departure with a light heart... and he got his insurance-money when she went down in mid-ocean and told no tales.



Clifford asks: what shall we say of him? That he was guilty of the deaths of those men. He sincerely believed the ship was sound, but “he had no right to believe on such evidence as was before him.” He had acquired his belief “not by honestly earning it in patient investigation, but by stifling his doubts.”

Then Clifford changes the story: suppose the ship had been sound after all and made the voyage safely. Would the shipowner be less guilty? “Not one jot. When an action is once done, it is right or wrong for ever; no accidental failure of its good or evil fruits can possibly alter that.” The shipowner “would not have been innocent, he would only have been not found out.” The wrong lay in how he formed his belief.

Clifford’s conclusion: “It is wrong always, everywhere, and for anyone, to believe anything upon insufficient evidence.”

His reasons go beyond the shipowner’s case:


	Beliefs guide action, and no belief is so trivial that it might not someday affect how we act.

	Beliefs are social. “No one man’s belief is in any case a private matter which concerns himself alone.” Our beliefs are passed on to others and become part of the common stock by which a society lives.

	Credulity is contagious and corrosive. “The danger to society is not merely that it should believe wrong things, though that is great enough; but that it should become credulous, and lose the habit of testing things and inquiring into them; for then it must sink back into savagery.”



James’s reply

William James answered Clifford in “The Will to Believe” (1896). He began with some distinctions. A choice between two hypotheses is an option, and options can be:


	Live or dead: a live option is one where both hypotheses are real possibilities for you. (“Be a theosophist or be a Muslim” was a dead option for most of James’s audience.)

	Forced or avoidable: a forced option is one where there is no third alternative. (“Either accept this truth or go without it.”)

	Momentous or trivial: a momentous option is unique, has high stakes, and cannot be reversed.



An option that is live, forced, and momentous is a genuine option. James’s thesis:


“Our passional nature not only lawfully may, but must, decide an option between propositions, whenever it is a genuine option that cannot by its nature be decided on intellectual grounds; for to say, under such circumstances, ‘Do not decide, but leave the question open,’ is itself a passional decision—just like deciding yes or no—and is attended with the same risk of losing the truth.”



James’s key argument turns on the two commandments we met in Chapter 1: “Believe truth!” and “Shun error!” Clifford, James says, cares only about avoiding error, preferring to risk losing the truth rather than risk believing a falsehood. That preference is itself a choice of temperament, not a requirement of logic. “A rule of thinking which would absolutely prevent me from acknowledging certain kinds of truth if those kinds of truth were really there, would be an irrational rule.”

James also points to cases where faith in a fact can help create the fact. Whether someone likes you may depend partly on whether you believe they do and act accordingly. A train can be held up by a few robbers because each passenger, though brave, doubts that the others will support him if he resists; if each believed the others would act, the robbery would fail. In such cases, refusing to believe until the evidence is in guarantees that the evidence will never come.

Assessing the debate

In Clifford’s favor:


	His shipowner example is compelling, and it applies directly to situations of power and responsibility: public officials, doctors, engineers, and anyone whose beliefs affect others.

	James’s thesis, stated loosely, seems to license wishful thinking, which is exactly the vice Clifford identified.



In James’s favor:


	Clifford’s principle is very demanding. Hardly anyone could live by it, and it is not obvious that there is “sufficient evidence” for the principle itself.

	James’s conditions are strict: the option must be genuine and impossible to decide on intellectual grounds. He is not defending belief against the evidence, only belief where evidence cannot settle the matter.

	In cases where belief helps create the fact, withholding belief is not neutral.



A reconciliation. Look closely at Clifford’s shipowner, and you will see that his fault lies as much in his inquiry as in his belief: he had reason to doubt, and he chose not to investigate. Much of what Clifford condemns is negligent inquiry and stifling doubt, which James never defended. On this reading, the ethics of belief is largely an ethics of inquiry: of gathering evidence, facing doubts, and consulting others, especially when others depend on your beliefs. This also answers the worry that we cannot choose our beliefs directly (see Deontology and doxastic voluntarism): we can choose how we inquire.

Peter van Inwagen (“It Is Wrong, Everywhere, Always, and for Anyone, to Believe Anything upon Insufficient Evidence,” 1996) turned Clifford’s principle on philosophers. Philosophers hold confident views on questions where their equally able colleagues disagree. If Clifford is right, most philosophical (and political) belief is wrong. If it isn’t wrong, then Clifford’s principle must be too strong, or evidence must be subtler than it seems. The problem connects to peer disagreement.

Practical reasons for belief

As noted in Chapter 1, there is a difference between reasons that bear on whether a belief is true and reasons that bear on whether it is good to have. Can the latter ever justify belief?

Pascal’s Wager. Blaise Pascal (Pensées, published 1670) argued that reason cannot settle whether God exists, so we must wager. If you believe and God exists, you gain infinite happiness; if you believe and God doesn’t exist, you lose little. If you don’t believe and God exists, you may lose infinitely. So the rational bet is to believe. Pascal knew we can’t believe at will, and advised the unbeliever to act as if they believed (“taking the holy water, having Masses said”) so that belief would follow.

Objections.


	The many-gods objection: many possible gods, with different requirements, could reward or punish belief. The wager doesn’t tell you which to bet on.

	Infinite utilities cause mathematical trouble: any nonzero probability of infinite reward swamps every other consideration. A modern parody is “Pascal’s mugging” (Eliezer Yudkowsky, 2007; developed by Nick Bostrom, 2009): a stranger promises you an astronomically large reward if you hand over your wallet. The probability that he is telling the truth is tiny, but if the promised reward is large enough, expected-value reasoning says you should pay. Most people conclude that something has gone wrong with naive expected-value reasoning when tiny probabilities meet enormous payoffs.

	Would God reward self-interested belief? Many religious traditions value sincere faith, not calculated bets.



Beneficial beliefs. Some beliefs seem to have practical benefits whatever their truth. Shelley Taylor and Jonathon Brown (“Illusion and Well-Being,” 1988) argued that mildly optimistic “positive illusions” about oneself, one’s control, and one’s future are associated with mental health. This view has been contested, and the related claim of depressive realism (that mildly depressed people judge their control more accurately; Lauren Alloy and Lyn Abramson, 1979) turned out to be a small and inconsistent effect in later meta-analyses. Placebo effects show that expectations can affect outcomes. None of this settles whether we should hold beliefs for their benefits. Most epistemologists argue that practical benefits are “the wrong kind of reason” for belief itself, though they may be good reasons for actions (such as seeking optimistic friends or taking a placebo) that happen to change our beliefs.


Practical tip. When you notice that a belief makes you feel good, secure, or loyal to your group, that is not evidence against it. But it is a signal to check your epistemic reasons with extra care, since you have a motive to believe it whether or not it is true. See Motivated reasoning.



Virtue epistemology

Virtue epistemology shifts attention from beliefs to the knower: from “What makes a belief justified?” to “What makes someone a good thinker?” It models itself on Aristotle’s virtue ethics, which asks not “What rules should I follow?” but “What kind of person should I be?”

Reliabilist virtue epistemology

Ernest Sosa introduced the term “intellectual virtue” into contemporary epistemology in “The Raft and the Pyramid” (1980). For virtue reliabilists (Sosa, Knowledge in Perspective, 1991; John Greco, Achieving Knowledge, 2010), intellectual virtues are reliable cognitive faculties or abilities: good eyesight, accurate memory, sound reasoning, skill at recognizing faces. Knowledge is true belief that results from the exercise of such abilities (see Virtue-theoretic accounts).

Responsibilist virtue epistemology

Virtue responsibilists (Lorraine Code, Epistemic Responsibility, 1987; James Montmarquet, Epistemic Virtue and Doxastic Responsibility, 1993; Linda Zagzebski, Virtues of the Mind, 1996; Robert Roberts and Jay Wood, Intellectual Virtues, 2007; Jason Baehr, The Inquiring Mind, 2011) understand intellectual virtues as character traits like open-mindedness, intellectual courage, and intellectual humility. These traits involve motivation, a love of truth or knowledge, as well as the skill to act on it.

Zagzebski defines a virtue as “a deep and enduring acquired excellence of a person, involving a characteristic motivation to produce a certain desired end and reliable success in bringing about that end.” Intellectual virtues are those whose motivational component is a desire for “cognitive contact with reality.”

Roberts and Wood call their approach regulative epistemology, a term from Nicholas Wolterstorff’s work on Locke: its aim is not to define knowledge but to guide people in forming beliefs and conducting inquiry well. The practical chapters of this guide are regulative epistemology.

The situationist challenge. Social psychologists have found that behavior often depends more on the situation than on stable character traits. Mark Alfano (“Expanding the Situationist Challenge to Responsibilist Virtue Epistemology,” 2012) argued that the same applies to intellectual behavior: whether people reason carefully depends heavily on mood, framing, time pressure, and incentives. If so, robust intellectual virtues may be rare. Virtue epistemologists reply that virtues are ideals to aim at, that they can be cultivated, and that part of wisdom is designing situations (such as checklists, peer review, and cooling-off periods) that support good reasoning.

A catalogue of intellectual virtues

Following Aristotle, each virtue can be seen as a mean between two vices: one of deficiency and one of excess. Jason Baehr (Cultivating Good Minds, 2015) identifies nine “master” intellectual virtues, used here with additions.




	Virtue
	What it involves
	Vice of deficiency
	Vice of excess





	Curiosity
	A disposition to wonder, ask why, and seek understanding
	Apathy, incuriosity
	Idle or prying curiosity; distraction



	Intellectual humility
	Being attentive to, and owning, your intellectual limitations and mistakes
	Arrogance, vanity
	Servility, self-deprecation, timidity



	Intellectual autonomy
	Thinking for yourself; not simply deferring
	Gullibility, intellectual servility
	Refusing all trust; “epistemic egoism”



	Attentiveness
	Being present to and noticing what matters
	Inattention, distraction
	Hypervigilance



	Intellectual carefulness
	Avoiding errors; checking
	Carelessness, hastiness
	Perfectionism, paralysis



	Intellectual thoroughness
	Seeking deep and full explanations
	Superficiality
	Pedantry



	Open-mindedness
	Willingness and ability to take alternative views seriously
	Closed-mindedness, dogmatism
	Credulity; indecision; “so open your brain falls out”



	Intellectual courage
	Pursuing and defending the truth despite fear of social or personal costs
	Cowardice, conformity
	Recklessness, reflexive contrarianism



	Intellectual tenacity
	Persisting in inquiry and belief despite difficulty
	Giving up too easily
	Stubbornness, dogmatism





Other important virtues:


	Intellectual honesty: not deceiving yourself or others; acknowledging evidence against your view; giving credit to others.

	Fair-mindedness: applying the same standards to views you like and views you dislike.

	Intellectual charity (generosity): interpreting others in the best light (see The principle of charity).

	Intellectual empathy: the ability to imagine yourself in another’s position and understand their reasoning from the inside.

	Love of truth: caring about getting things right, beyond winning arguments or feeling comfortable.

	Practical wisdom (phronēsis): knowing which virtue a situation calls for. Should you stay tenacious or be open to changing your mind? Should you trust this source or think for yourself? No rule settles this; judgment does.



(The educators Richard Paul and Linda Elder, whose work shaped much critical-thinking teaching, list a similar set of “intellectual traits”: humility, courage, empathy, autonomy, integrity, perseverance, confidence in reason, and fair-mindedness.)

Virtues in action

Ibn al-Haytham’s self-suspicion. The investigator of truth, wrote Ibn al-Haytham (see Chapter 2), “should also suspect himself as he performs his critical examination of it, so that he may avoid falling into either prejudice or leniency.” This is humility and fair-mindedness together.

Darwin’s golden rule. In his Autobiography, Charles Darwin described a habit that is a perfect example of intellectual honesty put into practice:


“I had, also, during many years followed a golden rule, namely, that whenever a published fact, a new observation or thought came across me, which was opposed to my general results, to make a memorandum of it without fail and at once; for I had found by experience that such facts and thoughts were far more apt to escape from the memory than favourable ones.”



Darwin had noticed his own confirmation bias and devised a simple procedure to counteract it. That is what an intellectual virtue looks like in practice: not a feeling but a habit.

Intellectual courage. Semmelweis defending handwashing against his profession (see Inference to the best explanation); the single dissenter in Asch’s experiment (see Conformity); a junior colleague who points out an error in the boss’s analysis. Courage is required whenever truth is socially costly.

Intellectual vices

Quassim Cassam (Vices of the Mind, 2019) develops a theory of epistemic vices: character traits, attitudes, or ways of thinking that systematically obstruct the acquisition, keeping, or sharing of knowledge (he calls his view obstructivism). He distinguishes:


	Character vices: stable traits such as closed-mindedness, gullibility, dogmatism, and intellectual cowardice.

	Attitude vices: attitudes such as epistemic insouciance (a casual indifference to truth and evidence, close to Frankfurt’s notion of bullshit) and intellectual arrogance.

	Thinking vices: ways of thinking such as wishful thinking, closed-minded thinking, and jumping to conclusions.



Cassam’s example is “Oliver,” who believes the 9/11 attacks were an inside job. Oliver has seen the evidence that al-Qaeda was responsible; he has encountered the engineering explanations of the towers’ collapse. Why does he still believe the conspiracy theory? Cassam argues that the best explanation is not a lack of information but features of Oliver’s intellectual character: gullibility toward conspiracy websites, carelessness in evaluating sources, and closed-mindedness toward the alternatives.

Cassam also notes that many vices are stealthy (“Stealthy Vices,” 2015): they are hard to detect in yourself because of what they are. A closed-minded person is closed to the suggestion that they are closed-minded; an arrogant person is too arrogant to notice their arrogance. This is one reason why feedback from others, and structured practices like Darwin’s, are so valuable.

Other vices worth naming:


	Intellectual laziness: failing to put in the effort that a question requires.

	Dogmatism: treating one’s views as beyond question.

	Prejudice: prejudging people or claims on irrelevant grounds (see Epistemic injustice).

	Negligence: failing to inquire when one should (Clifford’s shipowner).

	Epistemic cowardice: failing to say what one believes, or to look into things one fears the answer to.

	Contrarianism: rejecting views because they are widely held.

	Motivated credulity and motivated skepticism: believing easily what one wants to believe and doubting what one doesn’t (see Chapter 14).



Epistemic humility and confidence

Intellectual humility is perhaps the most discussed intellectual virtue today. Dennis Whitcomb, Heather Battaly, Jason Baehr, and Daniel Howard-Snyder (“Intellectual Humility: Owning Our Limitations,” 2017) define it as being appropriately attentive to, and owning, one’s intellectual limitations: gaps in knowledge, cognitive mistakes, biases, and deficits in skill. Owning a limitation means acknowledging it, caring about it, and being disposed to respond appropriately (for example, by seeking help, deferring, or lowering confidence).

Humility is not the same as low confidence. The goal is accurate confidence: knowing what you know and what you don’t. (Recall Confucius: “When you know something, to hold that you know it; when you do not know something, to allow that you do not know it: this is knowledge.”) An intellectually humble expert may be highly confident within her domain and quick to say “I don’t know” outside it.

Two errors must be avoided:


	Overconfidence and arrogance: claiming more knowledge than you have, dismissing others, and failing to learn. This is the more common error (see Overconfidence). Darwin observed in The Descent of Man (1871) that “ignorance more frequently begets confidence than does knowledge.”

	Underconfidence and servility: failing to trust your own well-founded judgment, deferring to others who know less, or being so paralyzed by the possibility of error that you contribute nothing. Alessandra Tanesini and others argue that intellectual servility can be a vice, especially among people who have been taught not to trust themselves. W. B. Yeats’s lines from “The Second Coming” (1920) describe what happens when this vice spreads among the best people: “The best lack all conviction, while the worst / Are full of passionate intensity.”



Research on intellectual humility is young, but studies (for example, by Mark Leary and colleagues, 2017, and Tenelle Porter and Karina Schumann, 2018) have found that people who score higher on measures of intellectual humility are more willing to consider opposing viewpoints and to evaluate the strength of evidence accurately. See also Calibration and scoring rules, which gives a precise meaning to “accurate confidence.”

Open-mindedness and its limits

Jason Baehr defines open-mindedness as being “willing and (within limits) able to transcend a default cognitive standpoint in order to take up or take seriously the merits of a distinct cognitive standpoint.”

Open-mindedness is not:


	Having no opinions.

	Treating all views as equally plausible.

	Being unable to reach conclusions.

	Refusing to call anything false.



G. K. Chesterton put the point memorably: “The object of opening the mind, as of opening the mouth, is to shut it again on something solid” (Autobiography, 1936).

Must we engage with every argument?

Jeremy Fantl (The Limitations of the Open Mind, 2018) asks whether we are obliged to be open-minded toward every argument against what we believe. His answer is no. Sometimes you can know that an argument is misleading, that its conclusion is false, even if you cannot immediately find the flaw. You have seen clever “proofs” that 1 = 2 (they divide by zero somewhere). You have heard Zeno’s paradoxes “proving” that motion is impossible (Achilles can never overtake the tortoise, because each time he reaches where it was, it has moved on). It was rational to believe in motion long before mathematicians developed the theory of convergent infinite series that explains the flaw. Fantl argues that in such cases you need not change your mind, and need not even be willing to, while still perhaps acknowledging that you cannot rebut the argument.

This point has two edges. It is legitimate: we cannot re-examine every settled belief whenever someone presents an argument we cannot instantly refute (compare Brandolini’s law). But it is dangerous: everyone who wants to avoid uncomfortable arguments will say that their case is like Zeno’s. The difference lies in how strong your independent evidence for the conclusion is. Evidence for the existence of motion is overwhelming; evidence for most contested political views is not.

False balance

In journalism, treating two positions as equally credible when the evidence overwhelmingly supports one is called false balance. Maxwell and Jules Boykoff (“Balance as Bias,” 2004) found that in the prestige US press between 1988 and 2002, a majority of articles on climate change gave roughly equal attention to the scientific consensus and to the views of a small group of skeptics, conveying a misleading picture of the state of scientific knowledge. Open-mindedness toward every view does not require presenting every view as equally supported.

Pragmatic encroachment

Should the practical stakes of a belief affect whether you know it, or are justified in holding it?

Recall DeRose’s bank cases (Contextualism). With the same evidence (the bank was open two Saturdays ago), it seems you know the bank will be open tomorrow if little is at stake, but not if a large bill will bounce. Jason Stanley (Knowledge and Practical Interests, 2005), John Hawthorne (Knowledge and Lotteries, 2004), and Jeremy Fantl and Matthew McGrath (Knowledge in an Uncertain World, 2009) defend pragmatic encroachment: whether a subject knows p (or is justified in believing p) depends partly on the subject’s practical situation.

Their central principle links knowledge and action: if you know p, then it is rational for you to act as if p (Fantl and McGrath’s formulation). If the stakes are high enough that it isn’t rational to act as if p (you should check with the bank first), then you don’t know p.

Objections.


	Shifting knowledge. Pragmatic encroachment implies that knowledge can come and go as stakes change, without any change in evidence. “I knew the bank would be open until you told me about the bill” sounds odd.

	Knowledge across people. Two people with the same evidence could differ in whether they know, just because one has more at stake. “She knows the bank will be open, but I don’t, though we have exactly the same evidence” sounds strange.

	Alternative explanations. Perhaps stakes affect not knowledge but belief or confidence (Jennifer Nagel, 2008, argues that high stakes make people less confident and more inclined to seek further evidence), or perhaps they affect only whether it is rational to act without further inquiry, which is a question of practical, not epistemic, rationality.



The practical upshot is uncontroversial, whichever theory is right: when the cost of being wrong is high, gather more evidence before acting. “Measure twice, cut once.” This principle underlies the different standards of proof in criminal and civil law, the argument from inductive risk, and the high evidential bar for approving new medicines.

Moral encroachment

A more controversial idea is moral encroachment: that moral considerations can affect what we are justified in believing, particularly beliefs about individual people.

A case discussed by Tamar Gendler (2011) and Rima Basu (2019): the African American historian John Hope Franklin, a member of the Cosmos Club in Washington, D.C., hosted a dinner there in 1995, on the eve of receiving the Presidential Medal of Freedom. A white woman at the club handed him her coat check and asked him to fetch her coat, assuming he was an attendant. Suppose, as may have been true, that most of the Black people at the club that evening were staff. Did her belief, based on a statistical generalization, wrong Franklin? Many people think it did, even if it was statistically “supported.”

Philosophers such as Rima Basu and Mark Schroeder (“Doxastic Wronging,” 2019), Sarah Moss (Probabilistic Knowledge, 2018), and Renée Jorgensen Bolinger (“The Rational Impermissibility of Accepting (Some) Racial Generalizations,” 2020) argue that:


	Beliefs themselves can wrong people, not only actions.

	When a belief about a person carries a risk of moral harm (such as demeaning them on the basis of race), the evidential threshold for justified belief rises. A statistical generalization may be enough to justify believing that someone in a room is staff, but not to justify believing that this person is.



Critics reply that evidence is evidence: moral considerations should govern our actions and our attention, not what we believe on the evidence. Otherwise, morality would require us to believe against our evidence.

For critical thinking, the debate highlights a point that holds on any view. Base rates about groups are weak evidence about individuals when individuating evidence is available or easily obtained. The woman had not looked for any individuating evidence, though a moment’s inquiry would have revealed that Franklin was the host of the event. Applying a group generalization to an individual, without checking readily available facts about that individual, is often a reasoning failure as well as a moral one. See also The reference class problem.

Faith, reason, and religious epistemology

Religious belief is where the questions of this chapter, and of much of this guide, become most pressing for many people. What follows is a survey of the main positions, not an argument for any of them. Whatever your own view, religious epistemology is an excellent testing ground for general questions about basic beliefs, testimony, experience, disagreement, and falsifiability.

The evidentialist challenge

The evidentialist objection to religious belief (in the spirit of Clifford) holds that belief in God is justified only if it is supported by sufficient evidence or argument, and that it isn’t. Bertrand Russell’s teapot (“Is There a God?,” written 1952) makes the point about the burden of proof: if I claimed that a china teapot orbits the Sun between the Earth and Mars, too small to be detected by telescopes, no one could disprove me, but it would be absurd to demand that others believe it. Antony Flew (“The Presumption of Atheism,” 1972) argued that the burden of proof lies on the theist. See Burden of proof.

Natural theology and its critics

Natural theology attempts to support religious belief by reason and evidence available to anyone. The main arguments:


	Cosmological arguments: the existence of the universe, or of contingent things, requires a first cause or necessary being. Versions appear in Aristotle, Ibn Sīnā, al-Ghazālī (the kalām argument, from the beginning of the universe in time), and Thomas Aquinas’s “Five Ways.”

	Teleological (design) arguments: the order and apparent purpose in nature point to a designer. William Paley’s Natural Theology (1802) compared the eye to a watch found on a heath: its intricacy implies a maker. Modern versions appeal to the fine-tuning of physical constants for life.

	The ontological argument (Anselm, Proslogion, 1078): God is “that than which nothing greater can be conceived”; a being that exists in reality is greater than one that exists only in the understanding; so God must exist in reality.

	Moral arguments: objective moral facts require a divine source.

	Arguments from religious experience and from miracles.



Critics include David Hume, whose Dialogues Concerning Natural Religion (1779) argued that the design argument relies on a weak analogy and cannot establish a perfect, infinite designer, and whose “Of Miracles” argued against belief in miracles on testimony; Immanuel Kant, who argued that the ontological argument treats existence as a property (“being is obviously not a real predicate”); and Charles Darwin, whose theory of natural selection provided a non-design explanation of adaptation. The problem of evil is the main argument on the other side: J. L. Mackie (“Evil and Omnipotence,” 1955) argued that the existence of evil is logically inconsistent with an all-powerful, all-good God; William Rowe (“The Problem of Evil and Some Varieties of Atheism,” 1979) argued that the amount of apparently pointless suffering is strong evidence against such a God. Each argument has sophisticated defenders and critics, and the debate continues.

Reformed epistemology

Reformed epistemology (Alvin Plantinga, “Reason and Belief in God,” 1983, and Warranted Christian Belief, 2000; Nicholas Wolterstorff; William Alston) rejects the evidentialist demand. Its argument:


	The evidentialist objection assumes classical foundationalism: a belief is justified only if it is self-evident, incorrigible, or evident to the senses, or inferred from such beliefs.

	Classical foundationalism is self-refuting (see Objections to foundationalism) and would also rule out beliefs we are clearly entitled to, such as belief in other minds and in the past.

	Many rational beliefs are properly basic: justified without being based on arguments.

	Belief in God can also be properly basic, formed directly in response to experiences such as seeing the grandeur of the mountains, feeling guilt, or reading scripture. (Plantinga draws on John Calvin’s idea of a sensus divinitatis, a natural sense of the divine.)



Plantinga later added an argument about the relation between the rationality and truth of religious belief. If God exists, it is likely that God would have designed humans with faculties for knowing about him, in which case belief in God would be warranted. If God does not exist, it probably isn’t. So, Plantinga argues, the question of whether belief in God is warranted cannot be settled independently of whether God exists.

Objection: the Great Pumpkin. Plantinga himself considered the objection: couldn’t anyone claim that any belief is properly basic? Could Linus, in the Peanuts comic strip, claim that belief in the Great Pumpkin is properly basic? Plantinga replied that criteria for proper basicality must be developed by looking at examples, and a community is entitled to start from its own examples. Critics (Michael Martin, Keith DeRose) pressed a stronger version, the “Son of Great Pumpkin” objection: Plantinga’s reasoning would allow any community, with any belief system, to declare its core beliefs properly basic and immune to the evidentialist challenge.

Religious experience

William James’s The Varieties of Religious Experience (1902) studied mystical experience in many traditions. He concluded that mystical states “are absolutely authoritative over the individuals to whom they come,” but that “no authority emanates from them which should make it a duty for those who stand outside of them to accept their revelations uncritically.” That distinction, between the experiencer’s justification and a third party’s reasons, is useful for any unusual experience.

William Alston (Perceiving God, 1991) argued that religious experience can be a form of perception of God, and that Christian mystical practice is a socially established doxastic practice with the same kind of prima facie standing as sense perception: we cannot justify sense perception without circularity either (compare Reid’s parity argument). Richard Swinburne (The Existence of God, 1979) appealed to a principle of credulity: if it seems to someone that something is present, then probably it is, absent special reasons for doubt.

Objections.


	Religious diversity: people in different traditions have experiences that seem to support incompatible beliefs.

	Lack of cross-checks: sense perception is checked against other senses and other observers in systematic ways; religious experience is harder to check.

	Naturalistic explanations: psychological and neurological accounts might explain religious experiences without their objects existing. (Believers reply that God could work through natural processes.)



Falsification and religious language

In a short, famous paper, “Theology and Falsification” (1950), Antony Flew adapted a parable from John Wisdom’s essay “Gods” (1944). In abridged form:


Two explorers come upon a clearing in the jungle. In the clearing are growing many flowers and many weeds. One explorer says, “Some gardener must tend this plot.” The other disagrees. They pitch their tents and set a watch. No gardener is ever seen. “But perhaps he is an invisible gardener.” So they set up a barbed-wire fence, electrify it, and patrol with bloodhounds. No shrieks suggest that an intruder has received a shock; no movements of the wire betray an invisible climber; the bloodhounds never give cry. Yet still the Believer is not convinced. “But there is a gardener, invisible, intangible, insensible to electric shocks, a gardener who has no scent and makes no sound.” At last the Skeptic despairs: “But what remains of your original assertion? Just how does what you call an invisible, intangible, eternally elusive gardener differ from an imaginary gardener or even from no gardener at all?”



Flew argued that religious claims often “die the death of a thousand qualifications”: each time evidence counts against them, they are qualified to avoid refutation, until they assert nothing at all. This is Popper’s falsifiability criterion applied to religious language (see Popper and falsificationism).

Two replies from the same symposium are instructive:


	R. M. Hare agreed that religious beliefs are not falsifiable, but argued they are “bliks”: fundamental attitudes or frameworks for interpreting the world, not hypotheses. His example is a paranoid student convinced that all the dons want to murder him, whom no evidence of kindness can dissuade. Everyone has some blik (for example, confidence that the world is orderly), and the question is whether one’s blik is sane or insane. This anticipates Wittgenstein’s hinges.

	Basil Mitchell told a parable of a resistance fighter who meets a Stranger claiming to be the leader of the resistance. Afterward, the Stranger is sometimes seen helping the resistance and sometimes apparently working with the enemy. The partisan keeps faith, but he admits that the Stranger’s conduct counts against his belief. It is a real trial of faith. Mitchell argued that religious believers can accept that evidence (such as suffering) counts against their beliefs, without abandoning them, as we keep trust in a friend despite some evidence against them. Faith is then like trust in a person, not like a scientific hypothesis.



Fideism

Fideism holds that religious belief does not need, and perhaps should not seek, rational justification. Søren Kierkegaard (Concluding Unscientific Postscript, 1846) argued that faith is a passionate, personal commitment, a “leap,” that objective reasoning can never reach and would only destroy; “truth is subjectivity.” Wittgensteinian fideism (a label coined critically by Kai Nielsen, 1967) holds that religious discourse is a distinct “language game” with its own criteria of meaning and justification, which outsiders misunderstand when they treat religious claims as empirical hypotheses. Wittgenstein remarked in his Lectures on Religious Belief that a believer who says “There will be a Last Judgment” and a non-believer who denies it are not contradicting each other in the way two people disagreeing about a scientific prediction do.

The main objection to fideism is that it insulates beliefs from criticism, and that the same insulation is available to any belief system whatever, including dangerous ones.

Religious disagreement

Intelligent, sincere, informed people hold very different religious views. Richard Feldman (“Reasonable Religious Disagreements,” 2007) applied the peer disagreement debate to religion and argued that, once people have shared their evidence, suspension of judgment may be the reasonable response. John Hick (An Interpretation of Religion, 1989) proposed religious pluralism: the great religious traditions are different culturally shaped responses to a single ultimate reality. Critics reply that this reinterprets each tradition in a way most of its adherents would reject.

A useful discipline for everyone, religious or not, is the symmetry test: apply to your own tradition’s claims the same standards you apply to the claims of other traditions (and to non-religious worldviews, including your own).

Check your understanding

1. Why does Clifford say the shipowner is guilty even if the ship arrives safely?


Answer
Because the wrong lay in how he formed his belief (stifling his doubts rather than investigating), not in its consequences. Luck in the outcome doesn’t change the wrongness of the process: “he would not have been innocent, he would only have been not found out.”


2. State James’s conditions for a “genuine option.” Give an example of a genuine option and of one that isn’t.


Answer
Live (both options are real possibilities for you), forced (no third alternative), and momentous (unique, high stakes, irreversible). For James, and for many people, the choice whether to have religious faith. Not genuine: whether to believe that a particular stock will rise (avoidable, since you can suspend judgment and not invest, and not momentous for most).


3. Distinguish reliabilist and responsibilist virtue epistemology.


Answer
Reliabilists take intellectual virtues to be reliable cognitive faculties (good vision, memory, reasoning). Responsibilists take them to be character traits (open-mindedness, intellectual courage, humility) involving motivation to know as well as skill.


4. Give the vices of deficiency and excess for intellectual tenacity and for open-mindedness.


Answer
Tenacity: giving up too easily (deficiency), stubbornness or dogmatism (excess). Open-mindedness: closed-mindedness (deficiency), credulity or indecision (excess).


5. What is a “stealthy” vice, and what follows for how we should guard against vices?


Answer
A vice that tends to hide itself from the person who has it, because it impairs the very capacities needed to detect it (closed-mindedness closes one to evidence of closed-mindedness). So we can’t rely on introspection to catch our own vices; we need external checks: feedback from others, structured habits (like Darwin’s golden rule), and institutions that expose our reasoning to criticism.


6. Is it closed-minded to refuse to change your mind in response to an argument you can’t refute?


Answer
Not necessarily. If you have overwhelming independent evidence that the conclusion is false (as with Zeno’s arguments against motion), you can reasonably conclude that the argument has a flaw you haven’t found. But this is only reasonable when your independent evidence really is overwhelming. Using the same move to protect weakly supported beliefs is closed-mindedness.


7. Explain Flew’s gardener parable and one reply to it.


Answer
The believer’s claim about a gardener is qualified each time evidence fails to support it, until it becomes indistinguishable from the claim that there is no gardener. Flew concluded that such claims “die the death of a thousand qualifications.” Replies: Hare’s “bliks” (religious beliefs are interpretive frameworks, not hypotheses); Mitchell’s partisan (evidence can count against a belief held on trust, without the believer abandoning it, as with trust in a person).


8. What practical principle follows from the pragmatic encroachment debate, whichever side is right?


Answer
When the cost of error is high, gather more evidence and be more cautious before acting. The debate is about whether this is a fact about knowledge itself or about practical rationality, but the practical advice is the same.
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The Psychology of Reasoning: How Minds Actually Work

“The human understanding when it has once adopted an opinion ... draws all things else to support and agree with it.”

— Francis Bacon, Novum Organum (1620), I.46




“Beliefs are hypotheses to be tested, not treasures to be guarded.”

— Philip Tetlock and Dan Gardner, Superforecasting (2015)



Epistemology tells us how we ought to reason. Psychology tells us how we actually reason. The gap between the two is where most of our errors live. Since the 1960s, cognitive psychologists have documented systematic, predictable patterns in human judgment: shortcuts that usually serve us well and sometimes lead us badly astray, and motivational forces that bend our reasoning toward what we want to believe.

This chapter surveys the most important findings and, crucially, what can be done about them. It also practices what it preaches: psychology has had its own replication crisis, and several famous findings have not held up. They are flagged here. A critical thinker should be critical of the science of critical thinking too.

Why psychology matters to epistemology

W. V. O. Quine argued that epistemology should become “a chapter of psychology” (see Quine and naturalized epistemology). Few epistemologists go that far, but most agree that empirical facts about cognition matter, for three reasons:


	“Ought” implies “can.” Epistemic norms should be norms that human beings can actually follow. A theory of rationality that requires unlimited memory and computing power is not a guide for people.

	Reliability is an empirical matter. If justification depends on the reliability of belief-forming processes (see Reliabilism), then we need to know which processes are reliable, and that is a question for psychology.

	Knowing our weaknesses helps us correct them. This is the practical aim of this chapter.



A debate runs through this field about how to interpret the evidence of human error. Keith Stanovich (Who Is Rational?, 1999) identified three positions:


	Meliorists (Kahneman, Tversky, Stanovich): people’s reasoning often falls short of normative standards, and can be improved.

	Panglossians (L. Jonathan Cohen, “Can Human Irrationality Be Experimentally Demonstrated?,” 1981): since our normative standards are ultimately derived from human intuitions, people cannot be systematically irrational; apparent errors are performance slips, misunderstandings of the task, or experimenter error.

	Apologists (Gigerenzer and the “ecological rationality” program): apparent errors often reflect heuristics that are well adapted to real environments, even if they fail on artificial laboratory tasks.



Each position contains truth. The sections below try to present the evidence in a way that respects all three.

Dual-process theories

Many psychologists distinguish two kinds of thinking, popularized by Daniel Kahneman (Thinking, Fast and Slow, 2011), using the labels System 1 and System 2 introduced by Keith Stanovich and Richard West (2000).




	System 1 (Type 1)
	System 2 (Type 2)





	Fast
	Slow



	Automatic, effortless
	Deliberate, effortful



	Intuitive, associative
	Rule-based, reflective



	Operates in parallel
	Operates serially



	Does not require working memory
	Requires working memory



	Generates impressions and feelings
	Can endorse or override those impressions





System 1 recognizes faces, reads emotions, completes “bread and...”, drives a car on an empty road, and answers “2 + 2.” System 2 multiplies 17 × 24, checks a complex argument, fills in a tax form, and resists an impulse.

The Cognitive Reflection Test (Shane Frederick, 2005) measures the tendency to override an intuitive but wrong answer. Try it:


	A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the ball cost?

	If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets?

	In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days for the patch to cover the entire lake, how long would it take for the patch to cover half of the lake?




Answers

	5 cents (not 10 cents: if the ball were 10 cents, the bat would be $1.10, and the total $1.20).

	5 minutes (each machine makes one widget in 5 minutes).

	47 days (the day before it covers the whole lake, it covers half).



Frederick found that intuitive wrong answers were common even among students at highly selective universities. The intuitive answer comes to mind immediately and feels right; getting it right requires noticing that it needs checking.


Caveats. The two-system picture is a useful simplification, not a precise model of the brain. Critics (David Melnikoff and John Bargh, “The Mythical Number Two,” 2018) argue that the features attributed to each system don’t cluster as neatly as the theory claims. Jonathan Evans and Keith Stanovich (“Dual-Process Theories of Higher Cognition,” 2013) responded by narrowing the defining feature of Type 2 processing to its use of working memory and its capacity for hypothetical thinking. Also, System 1 is not the “bad” system: expert intuition is System 1, and it can be highly reliable (see Intuition, emotion, and other candidate sources). The problem arises when System 1 answers a question it is not equipped for and System 2 fails to notice.

Heuristics and biases

In their landmark paper “Judgment under Uncertainty: Heuristics and Biases” (Science, 1974), Amos Tversky and Daniel Kahneman proposed that people answer hard questions about probability by substituting easier ones, using heuristics (mental shortcuts). Heuristics are often effective, but they produce biases: systematic, predictable deviations from normative standards.

Availability

The availability heuristic: judging how frequent or probable something is by how easily examples come to mind.


	Are there more English words that begin with the letter K, or that have K as their third letter? Most people say words beginning with K, because they are easier to recall. In fact, in a typical text, words with K in the third position are more common (Tversky and Kahneman, 1973).

	People overestimate the frequency of dramatic, well-publicized causes of death (tornadoes, homicides, accidents) and underestimate common, undramatic ones (diabetes, stroke, asthma) (Sarah Lichtenstein and colleagues, 1978).

	After the September 11, 2001 attacks, many Americans avoided flying and drove instead. Gerd Gigerenzer estimated that the resulting increase in road traffic led to roughly 1,500 additional road deaths in the following year, more than the number of passengers killed on the four hijacked planes.



Availability is shaped by media coverage, which selects for rarity and drama (“if it bleeds, it leads”), and by personal experience, which is a tiny, unrepresentative sample. See Base rate neglect.

Representativeness

The representativeness heuristic: judging the probability that something belongs to a category by how much it resembles the typical member of that category.

It produces:


	Base rate neglect (the engineer/lawyer and cab problems; see Chapter 9).

	The conjunction fallacy (Linda; see Chapter 9).

	Misconceptions of chance: people judge the coin-flip sequence H-T-H-T-T-H to be more likely than H-H-H-T-T-T, although both are equally likely, because the first “looks random.”

	The law of small numbers: expecting small samples to resemble the population (see Chapter 9).



Anchoring

Anchoring: estimates are pulled toward an initial value (the anchor), even an obviously irrelevant one.

In Tversky and Kahneman’s classic demonstration (1974), a wheel of fortune was rigged to stop at either 10 or 65. Participants were first asked whether the percentage of African countries in the United Nations was higher or lower than the number on the wheel, and then asked to estimate the percentage. The median estimates were 25% for those who saw 10, and 45% for those who saw 65.

Anchoring affects experts too:


	In a study by Gregory Northcraft and Margaret Neale (1987), real estate agents’ appraisals of a house were influenced by the listing price they were shown, though most agents denied that the listing price had influenced them.

	Birte Englich, Thomas Mussweiler, and Fritz Strack (“Playing Dice with Criminal Sentences,” 2006) had experienced German judges read a case file, then roll a pair of dice (secretly loaded to show a total of either 3 or 9) and consider whether the sentence should be higher or lower than that number of months. Judges who rolled 9 gave substantially longer sentences on average (about 8 months) than judges who rolled 3 (about 5 months).



Anchoring is exploited deliberately in negotiation (the first offer), retail (“was $200, now $99”), and fundraising (suggested donation amounts).

Framing effects

Framing effects occur when logically equivalent descriptions of the same options lead to different choices.

Tversky and Kahneman’s Asian disease problem (“The Framing of Decisions and the Psychology of Choice,” 1981): the United States is preparing for an unusual disease expected to kill 600 people. Two programs are proposed.

Positive (gain) frame:


	Program A: 200 people will be saved. (72% chose this.)

	Program B: a one-third probability that all 600 will be saved, and a two-thirds probability that no one will be saved. (28%.)



Negative (loss) frame, given to a different group:


	Program C: 400 people will die. (22%.)

	Program D: a one-third probability that nobody will die, and a two-thirds probability that all 600 will die. (78%.)



Programs A and C are identical, as are B and D. Yet preferences reversed. People are risk-averse for gains and risk-seeking for losses, a pattern explained by Kahneman and Tversky’s prospect theory (1979).

Framing affects professionals. In a study by Barbara McNeil and colleagues (1982), patients, students, and physicians chose between surgery and radiation therapy for lung cancer. Surgery was much more attractive when outcomes were described in terms of the probability of surviving rather than the equivalent probability of dying.

Attribute framing: ground beef described as “75% lean” is rated more favorably than beef described as “25% fat” (Irwin Levin and Gary Gaeth, 1988).


Defense: whenever a choice is presented to you, reframe it in the opposite terms (survival rates as mortality rates, gains as losses, “75% lean” as “25% fat”) and see whether your preference changes. If it does, the frame, not the substance, was driving you. See also Loaded language, euphemism, and framing.



Other well-documented biases




	Bias
	Description
	Example





	Loss aversion
	Losses loom larger than equivalent gains (roughly twice as large, in many estimates).
	Refusing a 50/50 bet to win $110 or lose $100.



	Status quo bias
	Preferring the current state of affairs.
	Employees stay with whatever default pension option they were assigned.



	Sunk cost effect
	Continuing an endeavor because of what has already been invested, not future prospects.
	Sitting through a bad movie because you paid for the ticket. See Sunk cost reasoning.



	Hindsight bias
	After learning an outcome, believing you “knew it all along” (Baruch Fischhoff, 1975).
	“Everyone could see the crash coming.”



	Outcome bias
	Judging a decision by its outcome rather than by the quality of the reasoning at the time.
	Praising a reckless bet that happened to pay off.



	Fundamental attribution error
	Over-attributing others’ behavior to character and under-attributing it to circumstances (Lee Ross, 1977).
	“He’s late because he’s lazy,” not “because of the traffic.”



	Halo effect
	A positive impression in one area colors judgments in others (Edward Thorndike, 1920).
	Attractive people are judged more intelligent and trustworthy.



	Planning fallacy
	Underestimating the time, cost, and risk of future actions (Kahneman and Tversky, 1979).
	Students predicted they would finish their theses in about 34 days on average; they took about 56 (Roger Buehler and colleagues, 1994). The Sydney Opera House was planned to open in 1963 at a cost of 7 million Australian dollars; it opened in 1973 at a cost of 102 million.



	Bias blind spot
	Seeing bias in others more readily than in oneself (Emily Pronin, Daniel Lin, and Lee Ross, 2002).
	“Their side is biased; I just see the facts.”



	Affect heuristic
	Judging risks and benefits by how one feels about something (Paul Slovic).
	People who like a technology judge it both less risky and more beneficial; people who dislike it judge the reverse, although risks and benefits are not in fact inversely related.



	Scope insensitivity
	Willingness to pay to prevent harm barely changes with the size of the harm.
	In one study, people were willing to pay about the same to save 2,000, 20,000, or 200,000 migrating birds (William Desvousges and colleagues, 1992).



	Negativity bias
	Negative information weighs more than positive information of equal size.
	One bad review outweighs several good ones.



	Belief bias
	Judging an argument’s validity by whether its conclusion is believable.
	Accepting an invalid syllogism with a plausible conclusion (Jonathan Evans and colleagues, 1983). See Validity and soundness.



	In-group bias
	Favoring members of one’s own group, even when groups are arbitrary.
	In Henri Tajfel’s “minimal group” experiments, people favored their own group even when groups were assigned on trivial grounds.





Confirmation bias and myside bias

Confirmation bias is the tendency to seek, interpret, favor, and recall information in ways that confirm one’s existing beliefs. Raymond Nickerson’s review (“Confirmation Bias: A Ubiquitous Phenomenon in Many Guises,” 1998) called it perhaps the best known and most widely accepted notion of inferential error. Francis Bacon described it in 1620 (see the quote at the top of this chapter).

The 2-4-6 task (Peter Wason, 1960). Participants were told that the sequence 2-4-6 fits a rule the experimenter had in mind, and were asked to discover the rule by proposing other sequences; the experimenter would say whether each fit. Most participants formed a hypothesis (“numbers increasing by 2”) and tested it only with sequences that fit it (8-10-12, 20-22-24). Each got a “yes,” and they announced their hypothesis confidently. It was wrong. The rule was simply “any three increasing numbers.” To discover this, they needed to test sequences their hypothesis predicted would fail (1-2-3, or 5-20-100).

The selection task (Wason, 1966). You are shown four cards. Each has a letter on one side and a number on the other. The visible sides show:


E   K   4   7



Rule: “If a card has a vowel on one side, then it has an even number on the other side.” Which cards must you turn over to test whether the rule is true?


Answer
E and 7. E, because if it has an odd number, the rule is false. And 7, because if it has a vowel on the other side, the rule is false. Most people choose E and 4, but the 4 cannot refute the rule (the rule says nothing about what’s behind even numbers). In Wason’s studies, fewer than 10% of participants chose correctly. This is the logic of modus tollens: to test “if P then Q,” look for not-Q cases, and check that they are not P.

Interestingly, people do much better with a logically equivalent version about social rules. “If a person is drinking beer, they must be over 18.” Cards: beer, cola, 25 years old, 16 years old. Most people correctly check beer and 16 (Richard Griggs and James Cox, 1982). Leda Cosmides (1989) argued that humans have specialized reasoning for detecting cheaters on social contracts.


Joshua Klayman and Young-Won Ha (1987) pointed out that testing cases your hypothesis predicts will succeed (a positive test strategy) is not always irrational. It is often a good strategy, and it fails mainly when the true rule is broader than your hypothesis, as in the 2-4-6 task. The lesson is not “never seek confirmation” but “make sure you also look for disconfirmation.”

Myside bias

Myside bias is the tendency to evaluate evidence, generate evidence, and test hypotheses in a manner biased toward one’s own prior opinions and attitudes. Keith Stanovich (The Bias That Divides Us, 2021) makes a surprising observation: unlike most biases, myside bias is not substantially reduced by intelligence or education. Smart people are just as biased toward their own side; they are simply better at generating arguments for it.

David Perkins (1985) asked people of different educational levels to reason about controversial issues. More educated people produced more arguments, but the extra arguments were almost all on their own side. Education made people better advocates, not better judges.


Why this matters: being intelligent and educated is not a protection against bias. It can make you better at rationalizing. The protection is not ability but disposition and method: actively seeking out the strongest arguments on the other side. See Debiasing: what works.



Motivated reasoning

Motivated reasoning is reasoning driven by a desire to reach a particular conclusion, not by a desire to find the truth. Ziva Kunda (“The Case for Motivated Reasoning,” 1990) distinguished accuracy goals (wanting to be right) from directional goals (wanting to reach a particular conclusion). She argued that directional goals influence reasoning by biasing which memories, beliefs, and rules of inference we access, but only within limits: people are constrained by an illusion of objectivity. They need to be able to construct a justification that would persuade a dispassionate observer. So motivated reasoning is not simply believing what we want; it is building a case for what we want, and believing the case.

Asymmetric scrutiny. Thomas Gilovich (How We Know What Isn’t So, 1991) described the pattern memorably: for conclusions we like, we ask “Can I believe this?” and look for any supporting evidence. For conclusions we dislike, we ask “Must I believe this?” and look for any reason to doubt. Peter Ditto and David Lopez (1992) demonstrated this experimentally. Participants were told they were being tested for a (fictitious) enzyme deficiency linked to later pancreatic disorders, using a test strip that would change color. Participants told that a color change indicated a healthy result waited longer for the strip to change, and when it didn’t, were more likely to re-test it; those who received the unwelcome result rated the test as less accurate.

Cognitive dissonance. Leon Festinger (A Theory of Cognitive Dissonance, 1957) proposed that holding inconsistent beliefs, or acting against one’s beliefs, creates an unpleasant tension that people reduce by changing their beliefs, often in self-serving ways. His study of a doomsday group (When Prophecy Fails, 1956) found that when the prophesied flood failed to arrive, some members became more committed, reinterpreting the failure as a success (see Ad hoc hypotheses).

Motivated numeracy. Dan Kahan, Ellen Peters, Erica Dawson, and Paul Slovic (“Motivated Numeracy and Enlightened Self-Government,” 2017) gave participants a tricky data-interpretation problem. When it was presented as a study about a skin cream, participants with higher numeracy were more likely to answer correctly. When the same numbers were presented as a study about gun control, accuracy depended on whether the correct answer fit participants’ political views, and the most numerate participants showed the largest partisan gap. Some later replications have found weaker effects, but the finding fits the broader pattern: skill at reasoning can be put to work in the service of the conclusion one wants.

Belief perseverance and biased assimilation

Belief perseverance: beliefs often survive the discrediting of the evidence that created them.

Lee Ross, Mark Lepper, and Michael Hubbard (1975) had participants try to distinguish real suicide notes from fake ones, and gave them false feedback that they had done very well or very badly. Afterwards, participants were fully debriefed: the feedback had been assigned at random and meant nothing. Yet participants who had been told they did well continued to rate their ability as higher than those told they did badly. Once people have constructed explanations for a belief (“I’m good at this because I’m empathetic”), the explanations remain even after the original evidence is gone.

Biased assimilation: people interpret mixed evidence as supporting what they already believe. Charles Lord, Lee Ross, and Mark Lepper (1979) gave supporters and opponents of capital punishment descriptions of two studies, one apparently supporting the death penalty’s deterrent effect and one apparently undermining it. Each side rated the study that supported its view as more convincing and better conducted, and found flaws in the other. Participants also reported that their views had become more extreme. (Later research suggests that people’s reported change may overstate actual change in attitudes, and a large study by Andrew Guess and Alexander Coppock, 2020, found little evidence that balanced information generally causes backlash. The biased evaluation of evidence, however, is well replicated.)

The continued influence effect, in which retracted misinformation continues to shape people’s reasoning, is discussed in Chapter 12.

Fluency and the illusory truth effect

Processing fluency, the ease with which information is processed, affects judgments of truth, liking, and confidence.


	Rhyme as reason. Matthew McGlone and Jessica Tofighbakhsh (2000) found that aphorisms that rhyme (“Woes unite foes”) were judged more accurate than non-rhyming versions with the same meaning (“Woes unite enemies”).

	The illusory truth effect. Repeated statements are judged more likely to be true than new ones (Lynn Hasher, David Goldstein, and Thomas Toppino, 1977). The effect occurs even for statements that contradict what people know (Lisa Fazio and colleagues, 2015), and even a single prior exposure to a fake news headline increases its perceived accuracy (Gordon Pennycook, Tyrone Cannon, and David Rand, 2018). Repetition is the propagandist’s oldest tool.

	The Moses illusion. Asked “How many animals of each kind did Moses take on the ark?”, most people answer “two,” failing to notice that it was Noah (Thomas Erickson and Mark Mattson, 1981). When a question fits our expectations fluently, we don’t check its presuppositions.




Defense: familiarity is not evidence. When a claim feels obviously true, ask whether it feels that way because you’ve checked it or because you’ve heard it often. When debunking a myth, avoid repeating the myth prominently; lead with the fact.



Overconfidence and the illusion of explanatory depth

Don Moore and Paul Healy (“The Trouble with Overconfidence,” 2008) distinguished three forms of overconfidence:


	Overestimation: thinking you are better than you are (at a test, a task, a skill).

	Overplacement: thinking you are better than others. In a study by Ola Svenson (1981), a large majority of American student drivers rated themselves as safer and more skilled than the median driver in their group, which is statistically impossible for a majority.

	Overprecision: excessive certainty that your beliefs are accurate. When people give “90% confidence intervals” for uncertain quantities, the true value falls outside their range far more than 10% of the time. Overprecision is the most robust and widespread form. Try the calibration exercise in Chapter 9.



The illusion of explanatory depth

Leonid Rozenblit and Frank Keil (2002) asked people to rate how well they understood how everyday devices work: zippers, flush toilets, cylinder locks, sewing machines. Then they asked them to write a detailed, step-by-step explanation of how each works. After trying, people’s ratings of their own understanding dropped sharply. We confuse familiarity with a thing, or knowing that experts understand it, with understanding it ourselves.

Philip Fernbach, Todd Rogers, Craig Fox, and Steven Sloman (“Political Extremism Is Supported by an Illusion of Understanding,” 2013) extended this to politics. They asked people about policies such as cap-and-trade and a flat tax. After being asked to explain how each policy would work, step by step, participants rated their own understanding lower, and their positions became more moderate. Being asked to list reasons for their positions did not have this effect.


A powerful tool: when you (or someone you’re arguing with) feel strongly about a policy or claim, try to explain the mechanism in detail: exactly how would this cause that? The attempt often reveals how much less you understand than you thought, and it lowers the temperature of the argument. See Understanding and wisdom.



Steven Sloman and Philip Fernbach (The Knowledge Illusion, 2017) argue that the illusion arises because we live in a community of knowledge: we confuse knowledge that exists in other people’s heads, or in books, with knowledge in our own heads. That is usually fine (see Why knowledge is social), but it misleads us about our own competence.

The Dunning-Kruger effect and its critics

The Dunning-Kruger effect is probably the most famous finding in this chapter, and a good case study in how scientific results get distorted.

The original finding. Justin Kruger and David Dunning (“Unskilled and Unaware of It,” 1999) tested people on logical reasoning, grammar, and humor, and asked them to estimate their performance. Participants in the bottom quarter, who on average scored around the 12th percentile, estimated that they had scored around the 62nd percentile. Kruger and Dunning proposed a metacognitive explanation: the skills needed to perform well are the same skills needed to recognize good performance, so the incompetent are doubly cursed.

The popular version says something much stronger: that “stupid people think they are smart,” or that confidence falls as competence rises (the popular “Mount Stupid” graph, which does not come from Dunning and Kruger’s data).

The critique. Several researchers argued that much of the pattern is a statistical artifact. Two well-established facts combine to produce it:


	People’s self-assessments are only weakly correlated with their actual performance (so self-estimates for everyone cluster near the middle).

	Most people rate themselves as somewhat above average (the better-than-average effect).



Together, these guarantee that low performers will overestimate themselves and high performers will slightly underestimate themselves, even if everyone’s self-knowledge were equally poor. Simulations with random data reproduce the classic graph (Joachim Krueger and Ross Mueller, 2002; Edward Nuhfer and colleagues, 2016 and 2017). Gilles Gignac and Marcin Zajenkowski (2020), using methods designed to avoid these artifacts, found little evidence for the effect in the domain they studied. Dunning and his colleagues have replied that some of the effect survives the corrections.

What survives: people are generally poor judges of their own competence, and tend to overrate it; low performers overestimate by the largest margin, in absolute terms. In the actual data, low performers still rate themselves lower than high performers do; they do not think they are experts.


The meta-lesson: a finding about overconfidence was itself spread with great overconfidence, in a simplified form that its data do not support. That is a reminder to trace popular claims back to their sources, including claims about bias.



Identity-protective cognition

Why do people with the same information disagree so sharply on factual questions that have become politically charged, such as climate change, gun control, vaccines, or nuclear power?

Dan Kahan and his colleagues in the Cultural Cognition Project propose identity-protective cognition: people process information in ways that protect their standing in groups whose identity has become tied to particular positions. Kahan (“Why We Are Poles Apart on Climate Change,” Nature, 2012) argued that this is, in a narrow sense, individually rational. Any single person’s belief about climate change has a negligible effect on climate policy, but holding the “wrong” belief in one’s community can have real social costs. So individuals have strong incentives to believe what their group believes, even though society as a whole suffers when everyone reasons this way. Kahan called this the tragedy of the risk-perception commons.

A striking finding (Kahan and colleagues, Nature Climate Change, 2012): Americans with higher science literacy and numeracy were more polarized on climate change risk, not less. Greater reasoning skill was used to defend group positions more effectively.

Expressive responding. Some partisan “beliefs” may not be sincere beliefs at all, but expressions of loyalty. When John Bullock, Alan Gerber, Seth Hill, and Gregory Huber (2015) paid survey respondents small amounts for correct answers to factual questions about politics, and for admitting when they didn’t know, the partisan gaps in their answers shrank by more than half. Some apparent disagreement about facts is partisan cheerleading.

The debate. Gordon Pennycook and David Rand argue that inattention and a lack of reflective thinking, rather than identity-motivated reasoning, explain much susceptibility to misinformation (see Chapter 12). Both mechanisms probably operate, with different strengths on different questions.

Remedies suggested by the research:


	Decouple facts from identity. Present evidence in ways that don’t signal membership in an opposing group.

	Trusted messengers. People accept information more readily from sources they see as sharing their values.

	Self-affirmation. In studies by Geoffrey Cohen, Joshua Aronson, and Claude Steele (2000), people who first wrote about an important value unrelated to the issue (affirming their identity) were then more open to evidence that challenged their views on a contested issue.

	Keep your identity small. The programmer and essayist Paul Graham (“Keep Your Identity Small,” 2009) observed that discussions of religion and politics tend to be unproductive because they engage people’s identities, and advised: “the more labels you have for yourself, the dumber they make you.” Holding beliefs as conclusions rather than as parts of who you are makes it easier to change them.



Mindreading: how we attribute knowledge

Every day we judge, instantly and without calculation, whether someone knows something or merely thinks it: whether the colleague knows about the meeting, whether the driver has seen the cyclist. Psychologists call the capacity behind such judgments mindreading (or “theory of mind”): attributing hidden mental states such as wanting, believing, knowing, and pretending to others, on the basis of subtle cues like gaze and facial expression. Jennifer Nagel (Knowledge: A Very Short Introduction, ch. 8) argues that epistemologists should study this capacity, because our intuitions about cases like Gettier’s are its products.

Knowledge is easier to represent than belief.


	Chimpanzees keep track of whether a rival knows or doesn’t know where food is hidden (Brian Hare, Josep Call, and Michael Tomasello, 2001), but no non-human animal has convincingly passed a test requiring it to track another’s false belief.

	Human children pass explicit false-belief tests only around age four or five. In a classic version (the “unexpected contents” task, developed by Josef Perner, Heinz Wimmer, and colleagues in the 1980s), a child is shown a candy box, guesses it contains candy, and discovers it contains pencils. Most three-year-olds then say that another child who hasn’t looked will know it contains pencils, and many even say that they themselves thought all along that it contained pencils. Most five-year-olds get both questions right. (Studies suggest that infants have some implicit sensitivity to false beliefs, but the scope and robustness of this capacity are debated.)

	Children in very different societies, from large cities to hunter-gatherer communities such as the Baka of Cameroon (Jeremy Avis and Paul Harris, 1991), pass through the same stages.

	Children learn and use “know” earlier and more often than “think.”



To represent a false belief, you must hold in mind two pictures of the world at once, how it is and how someone takes it to be, and suppress the first. Knowledge, which must match the world, needs only one. Knowledge-first epistemologists cite these findings in support of their view (see Knowledge first).

The brain has specialized equipment for it. Reading stories about what characters think, want, and know selectively activates brain regions including the right temporo-parietal junction (Rebecca Saxe and Nancy Kanwisher, 2003), and damaging or temporarily disrupting this region impairs judgments that depend on others’ beliefs.

It has natural limits.


	Capacity. We can track only a few levels of nested mental states. “Davis thinks that Lee knows that Smith doesn’t want Jones to find out about the job” is four levels; studies suggest most adults begin to fail at around five.

	Epistemic egocentrism (the curse of knowledge). It is hard to set aside what you know when judging someone who knows less. In experimental markets, traders with private information failed to discount it when predicting how less-informed traders would behave, even when it cost them money (Colin Camerer, George Loewenstein, and Martin Weber, 1989). Once we know the outcome of a decision, we find it hard to judge the decision by what the decision-maker could have known (hindsight bias). Unlike many biases, egocentrism resists warnings and financial incentives.



Why it matters for epistemology and critical thinking.


	Nagel suggests that egocentrism may explain the intuitions behind skepticism and contextualism. Once we are thinking about disguised mules or tricky lighting, we evaluate the naive zoo visitor or shopper as though they were entertaining those possibilities and irresponsibly ignoring them, and so we withdraw knowledge from them (see Thought experiments and intuitions and Subject-sensitive invariantism). If so, some of those intuitions are illusions to be handled with care.

	The curse of knowledge makes experts poor judges of what novices understand, a major obstacle to good teaching and clear writing. Test your explanations on real beginners.

	When judging whether someone “should have known,” ask what they could actually have known at the time, not what you know now.



The argumentative theory of reasoning

If human reasoning is so biased, what is it for? Hugo Mercier and Dan Sperber (“Why Do Humans Reason? Arguments for an Argumentative Theory,” Behavioral and Brain Sciences, 2011; The Enigma of Reason, 2017) proposed a provocative answer: reasoning did not evolve primarily to help individuals find the truth on their own. It evolved to produce arguments that persuade others and to evaluate the arguments others present to us, in a social world where communication is valuable but people have reasons to deceive.

This theory explains puzzling features of reasoning:


	Myside bias is a feature, not a bug, of argument production. When you produce arguments, you act like a lawyer, looking for reasons for your side. That is what persuasion requires.

	Laziness in producing arguments. People are satisfied with weak arguments for their own views, because in a dialogue, the other person will point out the weaknesses, and they can then improve their argument.

	Evaluation of others’ arguments is much better. People are fairly good at spotting weak arguments when someone else makes them.



A striking demonstration of the last two points (Emmanuel Trouche, Petter Johansson, Lars Hall, and Hugo Mercier, “The Selective Laziness of Reasoning,” 2016): participants solved reasoning problems and gave arguments for their answers. Then they were shown other people’s answers and arguments, and asked to evaluate them. Through a trick, some of the “other people’s” arguments were actually the participants’ own arguments. Many participants rejected their own invalid arguments when they believed someone else had made them.

Groups reason better. On the Wason selection task, fewer than 10% of individuals typically get the right answer. David Moshman and Molly Geil (1998) found that when participants worked in small groups and discussed the problem, about three-quarters of groups found the right answer. Groups did not just adopt the majority view; they were persuaded by whoever had the correct argument.


Practical conclusion: the natural environment for reasoning is argument with people who disagree. Reasoning alone, especially about your own views, you are a biased lawyer. To reason well, expose your arguments to critics, ideally friendly critics who disagree with you, and evaluate their arguments as carefully as they evaluate yours. See The ethics of discussion.



Ecological rationality

Gerd Gigerenzer and his colleagues at the Max Planck Institute (the ABC Research Group; Simple Heuristics That Make Us Smart, 1999) offer a counterpoint to the heuristics-and-biases tradition. They argue:


	Heuristics are not just sources of error. Simple rules of thumb are often ecologically rational: well adapted to the structure of the environments in which they are used.

	Less can be more. In uncertain environments, simple heuristics that ignore information can predict better than complex models, because complex models overfit noise in the data (see Goodman’s new riddle of induction).

	Presentation matters. Many apparent biases shrink when information is presented in the formats our minds evolved to handle, such as natural frequencies (see Natural frequencies).



Examples:


	The recognition heuristic. If you recognize one of two objects and not the other, infer that the recognized one has the higher value on the relevant criterion. Daniel Goldstein and Gigerenzer (2002) found that American students were slightly more accurate at judging which of two German cities was larger than which of two American cities was larger, because for German cities they could use recognition, while for American cities they recognized almost all of them and had to rely on other, less valid knowledge.

	The 1/N rule. In a study of investment strategies (Victor DeMiguel, Lorenzo Garlappi, and Raman Uppal, 2009), simply dividing money equally among N assets performed as well out of sample as, and often better than, a range of sophisticated portfolio-optimization models, because the models’ parameters could not be estimated accurately enough from available data.

	The gaze heuristic. A baseball player catching a fly ball does not calculate its trajectory. Players (and dogs catching frisbees) run so as to keep the angle of gaze to the ball constant, which brings them to where it will land.



Synthesis. Both traditions are right about something. Heuristics work well when the environment matches the one they are adapted to, and fail when it doesn’t: in novel situations, when information is presented in unfamiliar formats, or when someone is deliberately exploiting the heuristic (advertisers use anchoring, propagandists use repetition, scammers use urgency). A good reasoner uses heuristics, and knows when not to trust them.

Replication and the psychology of psychology

Psychology was at the center of the replication crisis. Some influential findings that have failed large replication attempts or shrunk substantially:


	Ego depletion (willpower as a limited resource): a large multi-lab replication in 2016 found an effect near zero.

	Power posing: failed to replicate its hormonal effects; one of the original authors disavowed it.

	Elderly priming (John Bargh and colleagues, 1996: participants primed with words related to old age walked more slowly afterward): a replication by Stéphane Doyen and colleagues (2012) found the effect only when the experimenters expected it.

	The facial feedback effect in its classic pen-in-mouth form: a multi-lab replication (Eric-Jan Wagenmakers and colleagues, 2016) did not reproduce it, though later studies have debated whether a smaller effect exists.

	The backfire effect in response to factual corrections: found to be rare in larger studies (Thomas Wood and Ethan Porter, 2019).

	The marshmallow test: the association between a child’s ability to delay gratification and later achievement was much smaller in a larger, more diverse sample once family background was taken into account (Tyler Watts, Greg Duncan, and Haonan Quan, 2018).

	The Stanford Prison Experiment (Philip Zimbardo, 1971), which was never a controlled experiment, has been criticized on the basis of archival evidence that the guards were coached toward harsh behavior (Thibault Le Texier, 2019).



Many classic findings have held up well. The Many Labs 1 project (Richard Klein and colleagues, 2014), which ran 13 classic effects across 36 laboratories, replicated 10 of them, including anchoring and the gain/loss framing effect. Findings such as the conjunction fallacy, base rate neglect, the Wason selection task results, overprecision, and the illusory truth effect are well established.

This chapter has tried to report the current state of evidence. But the state of evidence changes. Treat claims about cognitive biases, including those in this guide, with the same critical standards you would apply to any other scientific claims.

Debiasing: what works

Simply learning about biases does little to reduce them. One reason is the bias blind spot: people readily recognize biases in others while believing themselves to be relatively free of them. What does work, to some degree?

1. Consider the opposite. Charles Lord, Mark Lepper, and Elizabeth Preston (“Considering the Opposite,” 1984) found that instructing people to be “as objective and unbiased as possible” did little to reduce biased assimilation. But instructing them to ask themselves, at each step, “Would I have made the same evaluation had exactly the same study produced results on the other side of the issue?” substantially reduced it. Specific procedures beat general exhortations.

2. Generate alternatives. Before settling on an explanation, list at least two or three alternatives, including boring ones (chance, measurement error, selection). See Inference to the best explanation.

3. The premortem. Gary Klein (“Performing a Project Premortem,” Harvard Business Review, 2007) recommends that before a team commits to a plan, members imagine that it is a year later and the plan has failed, then write down all the reasons why. This “prospective hindsight” makes it easier to identify risks. Deborah Mitchell, J. Edward Russo, and Nancy Pennington (1989) found that imagining an event had already occurred increased people’s ability to identify reasons for it.

4. Take the outside view. Start with base rates for similar cases before considering the specifics (see The problem of the priors). Reference class forecasting, developed by Bent Flyvbjerg for infrastructure projects, applies this systematically.

5. Use better formats. Natural frequencies instead of conditional probabilities; absolute risks instead of relative ones; visual displays of uncertainty (Gigerenzer).

6. Training can work, modestly. Richard Nisbett and colleagues found that training in statistical reasoning (such as the law of large numbers) transferred to everyday problems (Geoffrey Fong, David Krantz, and Nisbett, 1986). Carey Morewedge and colleagues (2015) found that a single session with an instructional video or a serious computer game reduced several biases (including confirmation bias, anchoring, and the bias blind spot), with effects lasting at least two to three months, and the game was more effective than the video.

7. Checklists and procedures. Atul Gawande (The Checklist Manifesto, 2009) describes how simple checklists reduce errors in surgery and aviation. A study of the World Health Organization’s Surgical Safety Checklist in eight hospitals (Alex Haynes and colleagues, New England Journal of Medicine, 2009) found that deaths fell from 1.5% to 0.8% and complications from 11% to 7% after the checklist was introduced. Procedures work because they don’t rely on the person remembering to be unbiased at the moment of decision.

8. Accountability, of the right kind. Jennifer Lerner and Philip Tetlock (“Accounting for the Effects of Accountability,” 1999) found that being accountable to an audience whose views are unknown, before forming one’s opinion, promotes more careful, balanced thinking. Being accountable to an audience whose views are known promotes conformity to those views; accountability after a decision promotes self-justification.

9. Blind analysis. Physicists routinely conduct blind analyses, hiding the final result from themselves (for example, by adding a secret offset to the data) until all decisions about the analysis have been made, so that they cannot be tempted to tune the analysis toward a desired result. Robert MacCoun and Saul Perlmutter (“Hide Results to Seek the Truth,” Nature, 2015) argued that other sciences should adopt the practice. The underlying idea, decide your method before you know the answer, is useful in everyday life too.

10. Adversarial collaboration. Daniel Kahneman promoted a practice in which researchers who disagree design an experiment together, agreeing in advance what results would support each side (Barbara Mellers, Ralph Hertwig, and Kahneman, “Do Frequency Representations Eliminate Conjunction Effects?,” 2001).

11. Structure group deliberation. Collect independent judgments before discussion; assign a devil’s advocate; seek diverse members; let junior people speak first (see The wisdom and madness of crowds).

12. Slow down on things that matter. Simple prompts to consider accuracy reduce the sharing of misinformation. And explaining mechanisms, not just reasons, reduces overconfidence and extremity.

The scout mindset

Julia Galef (The Scout Mindset, 2021) offers a useful image. Much of our reasoning is in soldier mindset: its purpose is to defend our beliefs against threatening evidence, like a soldier defending a position. The alternative is scout mindset: the motivation to see things as they are, like a scout whose job is to map the terrain accurately, whatever it looks like.

Galef argues that soldier mindset has real emotional and social benefits (comfort, self-esteem, morale, belonging), but that we overestimate them and underestimate the benefits of seeing clearly. Signs that you have scout mindset (paraphrasing her list):


	Do you tell other people when you realize they were right?

	How do you react to personal criticism? Do you actually seek it out?

	Do you ever prove yourself wrong?

	Do you take precautions to avoid fooling yourself?

	Do you have any good critics: people who disagree with you whom you consider reasonable?



Galef also proposes a set of thought experiments to catch motivated reasoning in the act:




	Test
	Question to ask yourself





	The double standard test
	Am I judging this person or group by a different standard than I’d use for another person or group?



	The outsider test
	Imagine someone else stepped into my situation. What would I expect them to do?



	The conformity test
	If the people I respect no longer held this view, would I still hold it?



	The selective skeptic test
	If this evidence supported the other side, how credible would I find it?



	The status quo bias test
	If my current situation were not the status quo, would I actively choose it?





Forecasting and superforecasters

Philip Tetlock’s work on expert political judgment (see Experts and novices) showed that most expert forecasters did little better than chance on long-range political questions. His later work showed that some people can forecast remarkably well, and that the skill can be learned.

From 2011 to 2015, the US intelligence community’s research agency (IARPA) ran a forecasting tournament. Participants forecast hundreds of real geopolitical questions (“Will North Korea conduct a nuclear test before the end of the year?”), and their accuracy was measured with Brier scores (see Calibration and scoring rules). Tetlock and Barbara Mellers’s Good Judgment Project, which recruited thousands of volunteers, won by a wide margin. Its best performers, the top 2% whom Tetlock called superforecasters, were reported to outperform professional intelligence analysts with access to classified information.

What made superforecasters good (Tetlock and Gardner, Superforecasting, 2015)?


	Actively open-minded thinking (a concept from the psychologist Jonathan Baron): treating beliefs as hypotheses to be tested, and seeking out evidence against them. This trait predicted accuracy.

	Numeracy and granularity: distinguishing between 60% and 65% probability, not just “likely.”

	Frequent, small updates: revising forecasts often, in small increments, as new information arrived, neither overreacting nor underreacting.

	Fermi-izing: breaking questions into smaller, more tractable parts (named after the physicist Enrico Fermi, who could estimate quantities like “the number of piano tuners in Chicago” by multiplying reasonable estimates of the components).

	Outside view first, then inside view: starting from base rates, then adjusting for the specifics.

	Synthesis of perspectives: combining many viewpoints, which Tetlock called “dragonfly eye.”

	Teaming: working in teams that shared information and challenged one another improved accuracy.

	Training: a short tutorial in probabilistic reasoning and common biases improved accuracy by around 10% over the course of a year.



Tetlock and Gardner’s “Ten Commandments for Aspiring Superforecasters” (paraphrased) is a good summary of practical epistemology:


	Triage: focus on questions where effort will pay off.

	Break seemingly intractable problems into tractable sub-problems.

	Strike the right balance between inside and outside views.

	Strike the right balance between under- and overreacting to evidence.

	Look for the clashing causal forces at work in each problem.

	Strive to distinguish as many degrees of doubt as the problem permits, but no more.

	Strike the right balance between under- and overconfidence, between prudence and decisiveness.

	Look for the errors behind your mistakes, but beware of rearview-mirror hindsight biases.

	Bring out the best in others and let others bring out the best in you.

	Master the error-balancing bicycle: these skills are learned by practice with feedback, not by reading.

	Don’t treat commandments as commandments.



Check your understanding

1. Explain why the intuitive answer to the bat-and-ball problem is wrong, and what the problem measures.


Answer
If the ball cost 10 cents, the bat would cost $1.10 and the total $1.20. The correct answer is 5 cents (ball) and $1.05 (bat). The problem measures cognitive reflection: the tendency to notice that an immediate, intuitive answer needs checking, and to check it.


2. Two groups receive the same information about a medical treatment, one framed in survival rates and one in mortality rates, and choose differently. What does this show, and how can you protect yourself?


Answer
A framing effect: logically equivalent descriptions produce different choices. Protect yourself by restating the options in the opposite frame, and in absolute numbers, and checking whether your preference changes.


3. In the Wason selection task (E, K, 4, 7; rule: “if vowel, then even”), why is turning over the 4 useless?


Answer
The rule says nothing about what must be behind an even number. Whatever is behind the 4 (vowel or consonant) is consistent with the rule. Only a vowel with an odd number could falsify it, so you must check E (for an odd number) and 7 (for a vowel).


4. What does Stanovich mean by saying myside bias is not reduced by intelligence? What protects against it?


Answer
People of higher cognitive ability show about as much myside bias as others; they are just better at producing arguments for their own side (as Perkins found with education). What helps is not ability but dispositions and methods: actively open-minded thinking, deliberately seeking the strongest opposing arguments, considering the opposite, and exposing one’s reasoning to critics.


5. What is the “illusion of explanatory depth,” and how can it be used in a heated discussion?


Answer
People believe they understand how things work far better than they do, until they try to explain the mechanism step by step. In a discussion, asking each person (including yourself) to explain how a policy would produce its claimed effects often reveals gaps in understanding and tends to moderate extreme positions, whereas asking for reasons does not.


6. Summarize the critique of the Dunning-Kruger effect.


Answer
Much of the classic pattern follows statistically from two facts: self-assessments correlate only weakly with actual performance, and most people rate themselves above average. Together these guarantee that low performers overestimate and high performers underestimate, even with no special metacognitive deficit among the unskilled. What survives is that people are generally poor judges of their own competence. The popular claim that incompetent people think they’re experts is not supported.


7. According to the argumentative theory, why do groups outperform individuals on the Wason selection task?


Answer
Because reasoning is better at evaluating others’ arguments than at producing unbiased arguments of one’s own. In a group, a correct argument, once someone produces it, is recognized as correct by others, and weak arguments are criticized. Individuals, reasoning alone, tend to accept their own first intuitions and weak justifications.


8. Why is “be unbiased” a poor debiasing instruction, and what works better?


Answer
Because people don’t perceive their own bias (the bias blind spot), so they believe they are already unbiased. Specific procedures work better: considering what you would think if the same evidence pointed the other way, generating alternative explanations, premortems, base rates, checklists, blind analysis, and structured group deliberation.
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A Field Guide to Fallacies

“It would be a very good thing if every trick could receive some short and obviously appropriate name, so that when a man used this or that particular trick, he could be at once reproached for it.”

— Arthur Schopenhauer, The Art of Controversy (written c. 1831)




“No true Scotsman would do such a thing.”

— Antony Flew’s imaginary Hamish McDonald, Thinking About Thinking (1975)



A fallacy is a common pattern of bad reasoning: an argument, or move in an argument, that seems persuasive but does not give good support to its conclusion. Formal fallacies have an invalid logical form (see Formal fallacies). Informal fallacies, the subject of this chapter, go wrong in their content or context: they rely on irrelevant considerations, unwarranted assumptions, or ambiguous language.

This chapter is a reference. Each entry gives the pattern, an example, an explanation of what goes wrong, when the same move is legitimate, and how to respond. The last point is essential. Most “fallacies” have respectable cousins, and a critical thinker who shouts “Fallacy!” at every appeal to expertise or every slippery-slope argument is not thinking critically.

How to use this field guide

Fallacies are context-dependent. Aristotle catalogued fallacies in On Sophistical Refutations (see Aristotle). The list grew over centuries, especially in textbooks. In Fallacies (1970), C. L. Hamblin criticized what he called “the standard treatment” of fallacies in textbooks: lists of names and cute examples, with little theory of why the fallacies are fallacious, and no recognition that the same argument forms are often perfectly good.

Two later approaches improved on the standard treatment:


	Argumentation schemes and critical questions (Douglas Walton; Walton, Chris Reed, and Fabrizio Macagno, Argumentation Schemes, 2008). Many common forms of argument (from expert opinion, from consequences, from analogy, from sign) are presumptive: they create a reasonable presumption in favor of their conclusion, which can be defeated. Each scheme comes with critical questions. An argument becomes fallacious when it is used in a way that ignores or blocks its critical questions. For example, an appeal to expert opinion is reasonable if the expert really is an expert in the relevant field, is trustworthy, and represents the consensus; it is fallacious when these questions are ignored.

	Pragma-dialectics (Frans van Eemeren and Rob Grootendorst, A Systematic Theory of Argumentation, 2004). A fallacy is a move that violates one of the rules for a critical discussion aimed at resolving a difference of opinion on the merits. For example, a personal attack violates the “freedom rule” (parties must not prevent each other from advancing or questioning standpoints). The rules are listed in The ethics of discussion.



How to read each entry. For each fallacy:


	Pattern: the abstract form.

	Example.

	What goes wrong.

	Legitimate cousin: when a similar move is reasonable.

	Response: what to say or ask.



How to use it in conversation. Naming fallacies (“That’s an ad hominem!”) rarely persuades anyone and often sounds like point-scoring. It is usually better to explain the problem in plain words: “Even if he has a financial interest, that doesn’t tell us whether his numbers are right. Let’s look at the numbers.”

Fallacies of relevance

These fallacies offer premises that are logically irrelevant to the conclusion, though they may be psychologically persuasive.

Ad hominem

Pattern: Attack the person making an argument instead of the argument. Person A argues P; A has some bad feature; therefore P is false.

Varieties:


	Abusive: “Why listen to his views on tax policy? He’s a failed businessman who can’t even manage his own finances.”

	Circumstantial: “Of course she argues for solar subsidies. She owns a solar company.”

	Poisoning the well: discrediting a person before they speak. “Before you hear from my opponent, remember that he’ll say anything to get elected.”

	Bulverism: C. S. Lewis’s term (“Bulverism,” 1941), named after an imaginary Ezekiel Bulver, who at the age of five heard his mother tell his father, “Oh, you say that because you are a man.” Bulverism is assuming, without discussion, that someone is wrong, and then explaining why they hold their mistaken view (their class, gender, psychology, interests). “You only believe in free markets because you’re rich.” “You only support that policy because you’re afraid.”



What goes wrong: an argument’s validity and the truth of its premises don’t depend on who states it. A bad person can make a good argument.

Legitimate cousin: the person’s characteristics are relevant when we rely on their testimony, not their argument. If a witness claims to have seen something, their honesty, eyesight, and interests matter. If an expert gives an opinion we can’t check, their competence and conflicts of interest matter (see Experts and novices). A conflict of interest is a reason for extra scrutiny, not for rejection.

Response: “Suppose that’s all true about him. Does it show that his argument is wrong? Which premise is false?” Or, if testimony is at issue: “Fair point that she has an interest. Can we check her claims against independent sources?”

Tu quoque and whataboutism

Pattern: Deflect criticism by pointing out that the critic (or someone else) does the same thing. A criticizes B for X; A (or C) also does X; therefore B’s X is acceptable, or A’s criticism is invalid.


	Tu quoque (“you too”): “You tell me to quit smoking, but you smoked for twenty years.”

	Whataboutism: responding to criticism with “What about...?” “You’re criticizing our country’s human rights record? What about yours?” The term is associated with Cold War exchanges in which criticism of Soviet abuses was answered by pointing to racial injustice in the United States.



What goes wrong: the critic’s hypocrisy doesn’t make the criticism false. Both parties may be doing something wrong.

Legitimate cousin: pointing out inconsistency is legitimate when (a) it tests whether the critic sincerely holds the principle they invoke, (b) it tests whether the principle is being applied consistently (a form of parity of reasoning), or (c) the question is precisely whether a standard is being applied fairly.

Response: “Maybe we’re both wrong about that. But let’s deal with this issue first, and then we can discuss the other one.”

Genetic fallacy

Pattern: Judge a claim by its origin rather than its merits. P originated in (or is held because of) source S; S is bad (or good); therefore P is false (or true).

Examples:


	“The chemist August Kekulé said the idea of the ring structure of benzene came to him in a daydream of a snake seizing its own tail. So the theory is unscientific.”

	“That holiday has pagan roots, so it’s wrong to celebrate it.”

	“The idea of human rights was invented by Europeans, so it doesn’t apply elsewhere.”



What goes wrong: the process by which an idea was discovered is different from the process by which it is justified. The philosopher Hans Reichenbach (Experience and Prediction, 1938) distinguished the context of discovery from the context of justification. Kekulé’s theory was accepted because of chemical evidence, not because of his dream.

Legitimate cousin: the origin of a belief can be relevant to whether we should trust it, when the belief is held only because of that origin and the origin is unreliable. If the only reason you believe something is a rumor, then learning that the rumor was invented undermines your belief. Debunking arguments (for example, evolutionary debunking arguments about moral beliefs, see Moral knowledge) argue that a belief was produced by a process unconnected to its truth. These are legitimate forms of argument, but they undercut justification; they don’t show the belief is false.

Response: “That’s interesting history, but what’s the evidence for or against it now?”

Appeal to authority

Pattern (fallacious form): Authority A says P; therefore P, where A’s authority is irrelevant, disputed, or used to end inquiry. John Locke called this argumentum ad verecundiam, “argument from respect” (Essay, IV.xvii.19).

Examples:


	“A famous actor says this diet cures cancer.”

	“A Nobel Prize–winning physicist says this nutritional supplement works.” (Outside their field: see Expertise and its limits.)

	“Experts say...” (Which experts? Where?)

	“Scientist X disagrees with the consensus, so the question is open.”



What goes wrong: authority is a source of evidence only when the authority really has expertise on this question, is trustworthy, and represents the state of expert opinion.

Legitimate cousin: appeal to genuine expert consensus is not a fallacy. It is how rational people learn most of what they know (see Why knowledge is social). Walton’s critical questions for appeals to expert opinion:


	Expertise: How credible is the source as an expert?

	Field: Is the source an expert in the relevant field?

	Opinion: What exactly did the expert assert?

	Trustworthiness: Is the expert personally reliable (free of bias or conflicts)?

	Consistency: Is the claim consistent with what other experts say?

	Backup evidence: Is the claim based on evidence?



Response: “Is that person an expert in this specific field? What do most experts in the field say? What’s the evidence they rely on?”

Appeal to popularity

Pattern: Many (or most) people believe P; therefore P. Also called argumentum ad populum or the bandwagon fallacy.

Examples: “Millions of people use homeopathy; it must work.” “Everyone knows that...” “Most people in this town think the new factory will be a disaster.”

What goes wrong: popularity is not truth. Majorities have believed many false things. And popularity is especially weak evidence when beliefs are not independent (see Conformity, cascades, and herding).

Legitimate cousin: popularity can be evidence: (a) when many people have independently examined the question with relevant competence (the wisdom of crowds); (b) when the question is about popularity or social convention (which side of the road to drive on, what a word means); (c) as weak evidence of quality when you have nothing else (a busy restaurant).

Response: “Why do they believe it? Have they looked at the evidence independently, or are they following each other?”

Appeal to tradition and appeal to novelty

Appeal to tradition (argumentum ad antiquitatem): P has long been believed or done; therefore P is true or good. “We’ve always done it this way.” “This remedy has been used for thousands of years, so it must work.” (Bloodletting was used for over two thousand years.)

Appeal to novelty (argumentum ad novitatem): P is new; therefore P is better. “It’s the latest approach, so it must be an improvement.”

Legitimate cousins: long-standing practices may encode accumulated wisdom that no one can fully articulate. Chesterton’s fence (G. K. Chesterton, The Thing, 1929): if you come across a fence in the middle of a road and can’t see why it’s there, don’t remove it until you find out why it was put up. Conservatives in the tradition of Edmund Burke and economists such as Friedrich Hayek have made related arguments about social institutions. And newer scientific results often are better, when they build on and correct older ones. The fallacy lies in treating age or novelty as sufficient by themselves.

Response: “What’s the reason for the tradition (or the new approach)? Does it still apply?”

Appeal to emotion

Pattern: Use emotion (fear, pity, anger, pride, disgust, flattery) in place of evidence on a question of fact.

Examples:


	Fear: “If this policy passes, your family won’t be safe.”

	Pity (ad misericordiam): “I deserve a better grade; I’ve been under so much stress.”

	Outrage: showing a disturbing image to establish a factual claim about frequency or cause.

	Flattery: “A smart person like you surely sees that...”

	“Think of the children!”



What goes wrong: an emotional reaction to a claim is not evidence that it is true. Emotional appeals can also crowd out reflection (see Dual-process theories).

Legitimate cousin: emotions are often relevant, especially in practical and moral questions. If a policy would cause great suffering, the suffering matters, and feeling its weight is appropriate. Some philosophers argue that emotions can be perceptions of value (see Intuition, emotion, and other candidate sources). Aristotle counted pathos as a legitimate mode of persuasion alongside logos and ethos. The fallacy is using emotion to substitute for evidence, or to settle a factual question.

Response: “That’s genuinely upsetting. But how common is it, and would this policy change it?”

Appeal to consequences

Pattern: If P were true, the consequences would be bad (or good); therefore P is false (or true). Also called argumentum ad consequentiam.

Examples:


	“Free will must exist; otherwise, nobody could be held responsible for anything.”

	“Humans can’t be causing climate change, because that would mean we’d have to change our whole economy.”

	“This study must be flawed; if it were true, it would be used to justify discrimination.”



What goes wrong: whether a factual claim is true doesn’t depend on whether we would like the consequences of its being true.

Legitimate cousin: consequences are exactly what matter for practical questions: whether to do something, adopt a policy, or act as if something is true. “We shouldn’t implement this policy because it would have bad consequences” is a perfectly good form of argument. Consequences also matter for how much evidence to demand before acting (see Pragmatic encroachment). The fallacy is treating consequences as evidence about facts.

Response: “Those consequences would be serious, and we’d need to think about how to respond. But first, is it true?”

Appeal to nature

Pattern: X is natural; therefore X is good, healthy, or right. Or: X is unnatural; therefore X is bad.

Examples: “This remedy is natural, so it’s safe.” “Humans evolved to eat meat, so eating meat is morally fine.” “Vaccines are unnatural.”

What goes wrong: “natural” is ambiguous, and on any reading, being natural does not guarantee being good. Arsenic, hemlock, and death cap mushrooms are natural. Eyeglasses, anesthesia, and clean drinking water are not.

Note: this is often called the “naturalistic fallacy,” but G. E. Moore used that name for a different error: defining “good” in terms of a natural property (see Facts, values, and the is-ought gap).

Legitimate cousin: that something is natural can be weak evidence about safety in specific contexts (foods humans have eaten for millennia have a long safety record), and knowledge of human nature is relevant to designing policies. But the argument needs those specific premises.

Response: “Lots of natural things are harmful and lots of unnatural things are good. What’s the actual evidence about this one?”

Red herring

Pattern: Introduce an irrelevant topic to divert attention from the issue.

The name comes from a story, popularized by the English journalist William Cobbett in 1807, of using a strong-smelling smoked herring to lure hounds off a hare’s scent.

Example: “Why are you worried about the city’s budget deficit when there are children starving around the world?” “Yes, my company polluted the river, but we employ five thousand people in this region.”

Response: “That may be important too, but it doesn’t answer the question we were discussing, which is...”

Straw man

Pattern: Misrepresent an opponent’s position as something weaker or more extreme, then refute the misrepresentation.

Example:


A: “I think we should reduce military spending by 5% and put the money into education.”

B: “My opponent wants to leave our country defenseless against its enemies.”



What goes wrong: refuting a position nobody holds shows nothing about the position actually held.

Prevention: the principle of charity and steelmanning (see The principle of charity and Step 1). Before criticizing, restate the other person’s view in a way they would accept.

Response: “That’s not my view. My view is... Can you respond to that?”

Weak man and nut picking

A subtler relative of the straw man:


	The weak man: refuting the weakest real version of a view, or its least capable real defender, and treating that as a refutation of the view. Unlike the straw man, the weak version really exists. But the strongest version is left untouched.

	Nut picking (a term coined by the blogger Kevin Drum in 2006): picking out the most extreme, foolish, or offensive members of a group and presenting them as representative. Social media makes nut picking easy: in any large group, someone can be found saying something absurd.



Response: “Sure, some people argue that badly. What’s the best version of the argument, and what do most people on that side actually believe?”

Fallacies of presumption

These fallacies rely on an unwarranted assumption, often hidden.

Begging the question

Pattern: The premises assume the conclusion, openly or in disguise. Also called petitio principii or circular reasoning.

Examples:


	“This book is infallible because it says so in the book, and an infallible book wouldn’t lie.”

	“Paranormal phenomena exist, because I’ve had experiences that can only be explained by the paranormal.”

	“Capital punishment is wrong because it’s wrong for the state to execute people.”

	Question-begging epithets: building the conclusion into the description. “This unjust tax must be repealed.” “We must stop this reckless spending.”



What goes wrong: an argument is supposed to give someone who doubts the conclusion a reason to accept it. If the premises are acceptable only to someone who already accepts the conclusion, the argument gives no such reason.

Note: in everyday English, “begs the question” is often used to mean “raises the question.” That is a different usage.

Legitimate cousin: some circularity may be unavoidable at the foundations of knowledge (see Responses to Hume on rule-circularity, and the problem of the criterion). And a valid argument always “contains” its conclusion in a logical sense; what matters is whether the premises can be known independently.

Response: “Would someone who doubts your conclusion accept your premise? Why?”

Loaded question

Pattern: A question that presupposes something unproven, so that any direct answer concedes it. Also called the complex question.

Examples: “Have you stopped cheating on your exams?” (Yes or no, you admit you cheated.) “Why is the government covering up the truth about this?” “How much did the new policy damage the economy?”

Response: reject the presupposition. “I don’t accept that I ever cheated.” “What’s the evidence that there is a cover-up?”

False dilemma

Pattern: Either A or B; not A; therefore B, when A and B are not the only options. Also called a false dichotomy or black-and-white thinking.

Examples:


	“You’re either with us or against us.”

	“Either we ban all cars from the city center, or we accept that our children will breathe toxic air.”

	“If you don’t support this bill, you don’t care about crime.”



What goes wrong: disjunctive syllogism is valid, but only if the disjunction is true, meaning the options really are exhaustive.

Legitimate cousin: some dilemmas are genuine. “Either p or not-p” always holds, and some practical choices really do come down to two options.

Response: “Are those really the only two options? What about...?”

Slippery slope

Pattern: If we allow A, it will lead to B, which will lead to C, ... which will lead to Z (a disaster); therefore we must not allow A.

Examples:


	“If we legalize same-day voter registration, next we’ll have no voter rolls at all, and then elections will be meaningless.”

	“If we let students redo one test, soon they’ll expect to redo every test, and grades will mean nothing.”



What goes wrong: each step requires a separate justification, and the probability of the whole chain is the product of the probabilities of the steps. A chain of five steps each 70% likely has about a 17% chance of going all the way (0.7⁵ ≈ 0.17). See Conditional probability and independence.

Distinguish kinds of slippery slope argument (Douglas Walton, Slippery Slope Arguments, 1992; Eugene Volokh, “The Mechanisms of the Slippery Slope,” 2003):


	Causal slopes: A will cause B, which will cause C. This is an empirical claim.

	Precedent or conceptual slopes: if we allow A, we’ll have no principled reason to refuse B, since there is no sharp line between them. This is a claim about vagueness and consistency (see The continuum fallacy).

	Political or psychological slopes: allowing A will change attitudes or coalitions in a way that makes B more likely.



Legitimate cousin: slippery slope arguments are not always fallacious. Legal precedents really do get extended; norms really do erode incrementally; Volokh documents real mechanisms. A slippery slope argument is reasonable when it identifies a plausible mechanism for each step and gives evidence that the steps are likely.

Response: “What’s the mechanism that gets us from A to B? How likely is each step? Could we stop at A?”

Hasty generalization

Pattern: Draw a general conclusion from a sample that is too small or unrepresentative.

Examples: “My grandfather smoked all his life and lived to 95, so smoking can’t be that bad.” (Also a case of survivorship bias.) “I met two rude people from that city; everyone there is rude.” “The first three reviews are negative, so the book must be bad.”

What goes wrong: see Strength and cogency and The law of small numbers.

Related: the anecdotal fallacy: using a vivid personal experience or story in place of systematic evidence.

Response: “How many cases is that based on? Were they representative? What does the larger data show?”

Cherry picking

Pattern: Select only the evidence that supports your conclusion and ignore the evidence against it. Also called suppressed evidence or the fallacy of incomplete evidence.

Examples:


	A company advertises the two studies that found its product effective and does not mention the eight that found no effect.

	For several years, a popular argument claimed that “global warming stopped in 1998.” The argument depended on starting the comparison at 1998, an exceptionally hot year boosted by a strong El Niño. Starting from almost any other year showed a clear warming trend, and later years were substantially hotter than 1998.

	Quoting the one sentence of a report that supports your view.



What goes wrong: evidence has to be weighed as a whole. Bayesian updating requires all relevant evidence.

Response: “Is that all the evidence? What do systematic reviews or the full dataset show? Why start from that year?”

Texas sharpshooter

Pattern: Find a pattern in data after the fact and treat it as meaningful, ignoring the many data that don’t fit. Named after a joke about a Texan who fires at the side of a barn, then paints a target around the tightest cluster of bullet holes and claims to be a sharpshooter.

Examples:


	Discovering a “cancer cluster” by drawing a boundary around a group of cases after they have occurred. With enough towns and enough diseases, some clusters will occur by chance.

	The “Bible code”: in The Bible Code (1997), Michael Drosnin claimed that hidden predictions of events such as assassinations could be found by reading letters at equal intervals in the Hebrew Bible. The mathematician Brendan McKay applied the same methods to Moby-Dick and found similar “predictions” of assassinations.

	Noticing that a psychic’s vague predictions “came true” in hindsight.



What goes wrong: patterns found after searching through data without a prior hypothesis are expected by chance. See Multiple comparisons and p-hacking and Goodman’s new riddle.

Response: “Was this pattern predicted before you looked, or found afterwards? How many other patterns could you have found? Does it hold up in new data?”

Special pleading

Pattern: Apply a rule or standard to others while exempting yourself or a favored case, without justifying the exception.

Examples:


	“Conflict-of-interest rules are important, but my situation is different.”

	“Psychic abilities can’t be demonstrated in controlled tests, because the skeptical atmosphere interferes with them.” (Also an ad hoc hypothesis.)

	“All the other studies on this treatment are flawed, but the one that supports it is sound.”



Legitimate cousin: exceptions are legitimate when they are justified by a relevant difference. The fallacy is exempting something without explaining what makes it different.

Response: “What’s the relevant difference that justifies treating this case differently?”

No true Scotsman

Pattern: When confronted with a counterexample to a generalization about a group, redefine the group to exclude it.

Antony Flew (Thinking About Thinking, 1975) gave the example. Hamish McDonald, a Scotsman, reads a newspaper story about a sex criminal in Brighton and declares, “No Scotsman would do such a thing.” The next day he reads about a man from Aberdeen who has done something even worse. Instead of revising his view, he says, “No true Scotsman would do such a thing.”

Other examples: “No real scientist doubts X.” (Defining “real scientist” as someone who accepts X.) “Real democracy has never been tried.”

What goes wrong: the generalization becomes true by definition and empty of content.

Legitimate cousin: some categories do have genuine defining criteria. “No true vegetarian eats beef” is not a fallacy, because not eating meat is what “vegetarian” means. The question is whether the criterion was part of the concept before the counterexample appeared, or was invented to exclude it.

Response: “Was that part of the definition before, or are you adding it now to exclude this case?”

Moving the goalposts

Pattern: After evidence meeting a stated standard is provided, raise the standard.

Example: “Show me a transitional fossil between fish and land animals.” (Tiktaalik is shown.) “Well, now show me the transitional fossils between Tiktaalik and its ancestors.” (An old joke among paleontologists: every time you find a transitional fossil, you create two new gaps.)

Response: “Before I show you, tell me what evidence would change your mind.” Agreeing on the evidentiary standard in advance is the best defense. See Step 7.

Argument from ignorance

Pattern: P has not been proven false; therefore P is true. Or: P has not been proven true; therefore P is false. Also called argumentum ad ignorantiam.

Examples:


	“No one has proven that ghosts don’t exist, so they do.”

	“No one has proven this chemical is safe, so it’s dangerous.”

	The argument from incredulity (from personal incredulity): “I can’t imagine how the eye could have evolved, so it didn’t.”

	God of the gaps: “Science can’t explain X, so it must be a divine act.” (Many religious thinkers have criticized this argument too, since the gaps tend to shrink.)



What goes wrong: absence of proof isn’t proof of absence, in general. And one’s inability to imagine something is a fact about one’s imagination, not about the world.

Legitimate cousins:


	Absence of evidence can be evidence of absence when we would expect to have found evidence if the claim were true. A thorough search that finds no tumor is good evidence there is no tumor. See Evidence and confirmation and the pramāṇa of non-apprehension. Walton calls this knowledge-based reasoning or the lack-of-knowledge inference: “If P were true, I would know it; I don’t know it; so P is false” is reasonable when the first premise is.

	Procedural presumptions, like the presumption of innocence in criminal law, are not fallacies. They assign the burden of proof for good practical reasons.



Response: “If it were true, would we expect to have found evidence of it by now? Who has the burden of proof here, and why?”

The middle ground fallacy

Pattern: There are two positions, A and B; therefore the truth lies somewhere in between. Also called argument to moderation or the golden mean fallacy.

Example: “Some say vaccines cause autism, others say they don’t. The truth is probably that they cause some autism.” (The evidence strongly supports “they don’t.”)

What goes wrong: the truth doesn’t depend on where the extremes happen to be. By inventing an extreme position, anyone could shift the “middle” toward their view.

Legitimate cousin: compromise is often a good practical solution in negotiation, where the aim is agreement, not truth. And moderate positions often are correct, but because of the evidence for them, not because they are in the middle.

Response: “Being in the middle doesn’t make a position right. What does the evidence show?”

The nirvana fallacy

Pattern: Reject a realistic option because it is imperfect, by comparing it with an unattainable ideal. Also called the perfect solution fallacy. The term “nirvana approach” was introduced by the economist Harold Demsetz (“Information and Efficiency: Another Viewpoint,” 1969), who criticized comparing real institutions with idealized alternatives rather than with other real ones.

Examples:


	“Seat belts don’t prevent all traffic deaths, so why bother?”

	“This anti-fraud measure won’t stop every fraudster, so it’s pointless.”

	“Science can’t give us certainty, so it’s no better than any other opinion.” (See Healthy and corrosive skepticism.)



What goes wrong: the relevant comparison is between the available options, not between an option and perfection.

Response: “Compared with what? Is there an alternative that does better?”

Sunk cost reasoning

Pattern: Continue a course of action because of what has already been invested (money, time, effort), rather than because of its future prospects.

Examples: “We’ve already spent a billion on this project; we can’t stop now.” “I’ve been in this degree program for three years; I can’t switch now, even though I hate it.” “I paid for the concert ticket, so I’m going even though I’m sick.”

The biologists Richard Dawkins and Tamsin Carlisle (1976) called it the Concorde fallacy, after the supersonic airliner whose British and French government sponsors continued funding it long after it was clear that it would not be commercially viable.

What goes wrong: past costs are gone whatever you decide now. Rational decisions look forward: which option has the best expected future, from here? See Other well-documented biases.

Legitimate cousins: the amount already spent can be evidence about how much more will be needed, or about how committed a partner is. Keeping commitments can have value in itself (reputation, trust). And sometimes quitting has costs of its own that must be counted.

Response: “Forget what we’ve already spent. If we were starting today, knowing what we know now, would we choose this?”

False analogy

Pattern: Argue from an analogy between two things that differ in ways relevant to the conclusion. Also called weak analogy.

Examples:


	“Employees are like nails: just as nails must be hit on the head to make them work, so must employees.”

	“The government should be run like a household: a household can’t keep borrowing, so neither can a government.” (Governments differ from households in relevant ways: they can issue currency, tax, and exist indefinitely. Whether government borrowing is wise is a real question, but the household analogy doesn’t settle it.)



Evaluating analogies (see Strength and cogency): list the relevant similarities and the relevant differences. Does the conclusion depend on a feature the two cases share, or on one where they differ?

A special case: reductio ad Hitlerum, a term coined by the political philosopher Leo Strauss in 1951. “Hitler was a vegetarian (or loved dogs, or promoted anti-smoking campaigns); therefore vegetarianism is bad.” This is guilt by association. The lawyer Mike Godwin formulated Godwin’s law (1990): “As an online discussion grows longer, the probability of a comparison involving Nazis or Hitler approaches 1.”

Response: “In what relevant respects are these cases alike, and in what respects are they different?”

Accident

Pattern: Apply a general rule to a case that is an exception the rule was not meant to cover. Also called dicto simpliciter or sweeping generalization.

Examples: “Cutting people with knives is a crime. Surgeons cut people with knives. So surgeons are criminals.” “Freedom of speech is a right, so I can shout ‘Fire!’ in a crowded theater as a joke.”

What goes wrong: most general rules are defeasible; they hold “other things being equal” and have exceptions. See Defeaters and the rebuttal component of the Toulmin model.

Response: “Does the reason behind the rule actually apply to this case?”

Fallacies of ambiguity

These fallacies exploit unclear language. See Chapter 4 for the underlying concepts.

Equivocation

Pattern: Use a word in two different senses within an argument, so that the argument seems valid but isn’t.

Examples:


	“The end of a thing is its perfection. Death is the end of life. So death is the perfection of life.” (“End” means goal in the first premise and termination in the second.)

	“Evolution is only a theory. A theory is just a guess. So evolution is just a guess.” (See the list of dangerous words.)

	“Nothing is better than eternal happiness. A ham sandwich is better than nothing. So a ham sandwich is better than eternal happiness.”

	“The law of gravity is a law; laws require a lawgiver; so gravity requires a lawgiver.”



Response: “In what sense are you using that word? Does the argument work if we use the same sense throughout?”

Amphiboly

Pattern: An argument that relies on an ambiguity of grammatical structure, rather than of a single word.

Example: According to the historian Herodotus (Histories I.53), King Croesus of Lydia asked the Oracle at Delphi whether he should attack Persia. The Oracle replied that if he did, he would destroy a great empire. He attacked, and destroyed one: his own. More everyday examples appear in contract disputes and in headlines like “Police Help Dog Bite Victim.”

Response: “Which reading do you mean?”

Composition and division

Composition: Every part of X has property P; therefore X has P.


	“Every player on the team is excellent, so the team is excellent.” (They might not play well together.)

	“Each of these expenses is small, so the total is small.”

	“Atoms are colorless. Cats are made of atoms. So cats are colorless.”



Division: X has property P; therefore every part of X has P.


	“The university is excellent, so every department in it is excellent.”

	“Americans eat more hot dogs than any other nation, so each American must eat a lot of hot dogs.” (See the collective and distributive readings.)



Legitimate cousins: some properties do transfer between parts and wholes. If every brick in a wall is red, the wall is red; if every part of a machine is made of steel, the machine is made of steel. The question is whether the property is one that transfers.

Response: “Is this the kind of property that transfers from parts to whole (or whole to parts)?”

Motte and bailey

Pattern: Advance a bold, controversial claim (the bailey); when challenged, retreat to a modest, easily defended claim (the motte) and insist that it was what you meant all along; when the challenger goes away, return to the bold claim.

The philosopher Nicholas Shackel named this tactic (“The Vacuity of Postmodernist Methodology,” 2005) after a medieval castle design: a motte is a fortified tower on a mound, easy to defend but unpleasant to live in; a bailey is the pleasant, productive, but hard-to-defend land around it. When attackers come, the defenders retreat to the motte; when they leave, they return to the bailey.

Examples:


	Bailey: “Astrology can predict your future and reveal your personality.” Motte: “Astrology is just a tool for self-reflection.”

	Bailey: “Reality is socially constructed,” meaning that the facts of physics are created by social agreement. Motte: “Our concepts and categories are shaped by social factors.” (Shackel’s own example.)

	Bailey: “This supplement boosts your immune system and prevents illness.” Motte: “It contains vitamins that are part of a healthy diet.”



What goes wrong: the motte is defended, but it is the bailey that does the work in the argument, and the bailey has never been defended.

Response: “I agree with the modest claim. But earlier you said something stronger. Are you still claiming that?” Pin down which claim is actually being defended.

Quoting out of context

Pattern: Present a quotation in a way that distorts its meaning by omitting its context. Also called contextomy.

Example: Creationist literature has often quoted Charles Darwin from On the Origin of Species (ch. 6): “To suppose that the eye with all its inimitable contrivances... could have been formed by natural selection, seems, I freely confess, absurd in the highest possible degree.” The quotation omits Darwin’s next sentences, which explain how the eye could have evolved through gradual steps, each useful to its possessor. Darwin was setting up an apparent difficulty in order to answer it.

Response: find and read the original source. See Testimony in practice.

Causal and statistical fallacies

Post hoc ergo propter hoc

Pattern: B happened after A; therefore A caused B. (“After this, therefore because of this.”)

Examples: “I wore my lucky socks and we won.” “After the new mayor took office, crime fell.” (Perhaps crime was falling nationwide.) “I took this remedy and my cold went away in a week.”

What goes wrong: many things happen after A. Temporal order is necessary for causation (causes precede effects) but far from sufficient. Colds go away on their own; crime rates fluctuate; see Regression to the mean.

Response: “What would have happened without A? Is there a comparison group?”

Correlation implies causation

Pattern: A and B are correlated; therefore A causes B. Also called cum hoc ergo propter hoc (“with this, therefore because of this”).

What goes wrong: correlations can be due to reverse causation, confounding, chance, or selection effects. See the full discussion in Correlation and causation.

Response: “Could B cause A? Could something else cause both? Could this be chance? How were the cases selected?”

Single cause fallacy

Pattern: Assume that an outcome has one simple cause when it results from several jointly. Also called causal oversimplification.

Examples: “The First World War was caused by the assassination of Archduke Franz Ferdinand.” (A trigger, among many causes: alliances, militarism, imperial rivalries, nationalism.) “The reason the company failed was the new CEO.” “Obesity is caused by laziness.”

Response: “Is that the only cause, or one among several? What else had to be true for it to have that effect?” See INUS conditions.

Base rate fallacy

Pattern: Ignore the prior probability (base rate) when judging the probability of a specific case. See Base rate neglect.

Example: “The test is 90% accurate and I tested positive, so there’s a 90% chance I have the disease.”

Response: “How common is the condition in the first place? Let’s think about a thousand people...”

Gambler’s fallacy

Pattern: Believe that past independent random events affect the probability of future ones. See The gambler’s fallacy and the hot hand.

Example: “The roulette wheel has come up red six times in a row, so black is due.”

Response: “Does the wheel remember?”

Ecological fallacy

Pattern: Infer facts about individuals from data about groups.

Example: In a classic paper (“Ecological Correlations and the Behavior of Individuals,” 1950), the sociologist W. S. Robinson showed that across US states in 1930, the proportion of immigrants was positively correlated with the literacy rate. But at the level of individuals, immigrants were somewhat less likely to be literate than native-born Americans. Immigrants tended to settle in states with higher literacy rates. The group-level correlation said nothing reliable about individuals.

Other examples: “Richer countries have higher rates of X, so richer people have higher rates of X.” “Districts that voted for candidate Y have more gun owners, so gun owners voted for Y.”

Response: “Do we have individual-level data, or only group averages?”

Survivorship bias

Pattern: Draw conclusions from the cases that “survived” some selection process, ignoring those that didn’t.

Examples:


	During the Second World War, the statistician Abraham Wald, working with the Statistical Research Group at Columbia University, analyzed how to protect bombers. A naive approach would add armor where returning planes showed the most bullet holes. Wald’s insight (in the version usually told) was that the armor belonged where returning planes had no holes, because planes hit there did not return.

	“They don’t make things like they used to.” (The old things that survive are the durable ones; the shoddy ones were thrown away long ago.)

	“Bill Gates and Mark Zuckerberg dropped out of college and became billionaires, so dropping out is a good strategy.” (We don’t hear about the many dropouts who didn’t.)

	Mutual fund performance statistics that exclude funds that closed because of poor performance make the survivors look better than the average fund was.



Response: “What about the cases we don’t see? What happened to the ones that didn’t make it?” Compare the Monty Hall problem: the process that produced the evidence matters.

Regression fallacy

Pattern: Attribute to some intervention a change that is due to regression to the mean.

Example: “After I scolded the team for its terrible performance, they played much better.” “We installed speed cameras at the ten most dangerous intersections, and accidents dropped the next year.”

Response: “Were these cases selected because they were extreme? What would we expect to happen with no intervention at all?”

The prosecutor’s fallacy

Pattern: Confuse the probability of the evidence given innocence with the probability of innocence given the evidence. See The prosecutor’s fallacy for the Sally Clark case.

Rhetorical tactics that corrupt discussion

These are not always fallacies in the strict sense (they are often not arguments at all), but they undermine honest discussion.

The Gish gallop. Named by the anthropologist Eugenie Scott after the creationist debater Duane Gish: overwhelming an opponent with a rapid stream of many weak claims and arguments, none developed, so that the opponent cannot possibly answer them all in the time available. It exploits Brandolini’s law. Response: don’t try to answer everything. Point out the tactic, select the strongest one or two claims, and refute them thoroughly.

“Just asking questions.” Making insinuations in the form of questions (“I’m not saying the election was rigged, I’m just asking: why were the results delayed?”) to suggest claims without taking responsibility for them or bearing the burden of proof. Response: “What exactly are you suggesting? What’s your evidence?”

Sealioning. From a 2014 Wondermark comic by David Malki: persistently and politely demanding evidence and debate, while ignoring answers and showing no real interest in understanding, in order to exhaust the other person. It mimics genuine inquiry. Response: point to answers already given, and disengage if the requests continue in bad faith.

Kafkatrapping. A term coined by the software developer Eric S. Raymond (2010), after Kafka’s The Trial: treating the denial of an accusation as proof of guilt. “Your denial that you’re biased just proves how biased you are.” The claim becomes unfalsifiable. Response: “What would count as evidence that I’m not?”

Thought-terminating clichés. A term from the psychiatrist Robert Jay Lifton (Thought Reform and the Psychology of Totalism, 1961), who studied indoctrination: short, catchy phrases that shut down thought and discussion. “It is what it is.” “Everything happens for a reason.” “That’s just your opinion.” “Do your own research.” “Trust the process.” Response: ask what the phrase means in this case, and whether it answers the question.

Deepities. Daniel Dennett’s term for a statement that seems profound because it is ambiguous: on one reading it is true but trivial; on another it would be earth-shattering if true, but it is false. Dennett’s example: “Love is just a word.” (True of the word “love,” which is a word; false, and profound-sounding, about love itself. See Use and mention.) Response: separate the two readings and evaluate each.

Proof by assertion (argumentum ad nauseam). Repeating a claim until it is accepted, regardless of contradiction. It exploits the illusory truth effect.

False balance. Presenting two positions as equally supported when the evidence overwhelmingly favors one. See Open-mindedness and its limits.

Shifting the burden of proof. “Prove me wrong!” See Burden of proof.

The Galileo gambit. “They laughed at Galileo too.” See Scientific consensus.

The fallacy fallacy

Pattern: The argument for P is fallacious; therefore P is false. Also called the argument from fallacy.

Example: “You argued that smoking is harmful because your doctor said so, which is an appeal to authority. So smoking isn’t harmful.”

What goes wrong: a bad argument for a conclusion doesn’t make the conclusion false. People often believe true things for bad reasons. (See Validity and soundness.)

Related misuses of fallacy theory:


	Fallacy-labeling as a conversation stopper. Naming a fallacy is not an argument. Explain why the move fails in this context.

	Mislabeling: calling any appeal to experts “appeal to authority,” any mention of an arguer’s interests “ad hominem,” or any prediction of bad consequences “slippery slope,” without checking whether the legitimate cousin applies.

	Fallacy hunting instead of understanding: looking for fallacies can become a way of avoiding engagement with an argument’s strongest form. Steelman first; critique second.



Quick reference table




	Fallacy
	Pattern
	Key question





	Ad hominem
	Attacks the arguer, not the argument
	Does this show the argument is wrong?



	Tu quoque / whataboutism
	“You do it too”
	Could both be wrong?



	Genetic fallacy
	Judges by origin
	What’s the evidence now?



	Appeal to authority
	“An authority says so”
	Relevant expert? Consensus? Evidence?



	Appeal to popularity
	“Everyone believes it”
	Independent judgments?



	Appeal to tradition / novelty
	“It’s old / new”
	What’s the reason behind it?



	Appeal to emotion
	Emotion instead of evidence
	Is the factual claim supported?



	Appeal to consequences
	“It would be bad if true”
	Is it true?



	Appeal to nature
	“Natural = good”
	What’s the specific evidence?



	Red herring
	Changes the subject
	Does this address the question?



	Straw man
	Misrepresents the view
	Would they accept this description?



	Weak man / nut picking
	Attacks the weakest version or member
	What’s the best version?



	Begging the question
	Assumes the conclusion
	Would a doubter accept the premise?



	Loaded question
	Presupposes something unproven
	Is the presupposition true?



	False dilemma
	Only two options offered
	Are there others?



	Slippery slope
	Chain to disaster
	Mechanism and probability of each step?



	Hasty generalization
	Too few or biased cases
	Sample size and representativeness?



	Cherry picking
	Selective evidence
	What does all the evidence show?



	Texas sharpshooter
	Pattern found after the fact
	Was it predicted in advance?



	Special pleading
	Unjustified exception
	What’s the relevant difference?



	No true Scotsman
	Redefines to exclude counterexamples
	Was that in the definition before?



	Moving the goalposts
	Raises the bar after it’s met
	What would change your mind?



	Argument from ignorance
	“Not disproven, so true”
	Would we expect evidence if it were true?



	Middle ground
	“Truth is in the middle”
	What does the evidence show?



	Nirvana fallacy
	Rejects imperfect options
	Compared with what?



	Sunk cost
	“We’ve invested too much to stop”
	Starting fresh today, would we choose this?



	False analogy
	Relevant differences ignored
	Alike in the respect that matters?



	Accident
	Rule applied to an exception
	Does the rule’s rationale apply here?



	Equivocation
	Word shifts meaning
	Same sense throughout?



	Amphiboly
	Grammatical ambiguity
	Which reading?



	Composition / division
	Parts ↔ whole
	Does this property transfer?



	Motte and bailey
	Retreats to a modest claim
	Which claim are you defending?



	Quoting out of context
	Distorted quotation
	What does the full source say?



	Post hoc
	“After, so because”
	What would have happened otherwise?



	Correlation → causation
	“Together, so because”
	Reverse cause? Confounder? Chance?



	Single cause
	One cause for a complex outcome
	What else contributed?



	Base rate fallacy
	Ignores prior probability
	How common is it to begin with?



	Gambler’s fallacy
	Independent events “due”
	Are the events independent?



	Ecological fallacy
	Groups → individuals
	Do we have individual-level data?



	Survivorship bias
	Only the survivors counted
	What about the ones we don’t see?



	Regression fallacy
	Credits intervention for regression
	Were extreme cases selected?



	Fallacy fallacy
	Bad argument, so false conclusion
	Is there a good argument for it?





Practice: spot the fallacy

Identify the main problem in each passage. Some contain more than one; some may contain a legitimate cousin rather than a fallacy.

1. “The mayor says the new bike lanes have reduced accidents, but he’s a cyclist himself, so of course he’d say that.”

Answer
Circumstantial ad hominem. His interest is a reason to check the accident data, not a reason to dismiss his claim.


2. “We can’t ban plastic bags. What’s next, banning plastic bottles, then plastic toys, then all plastic? We’ll be back in the Stone Age.”

Answer
Slippery slope, without a mechanism or evidence for the steps, ending in hyperbole. Each step would need a separate argument.


3. “Thousands of people have been helped by crystal healing. Just read the testimonials.”

Answer
Appeal to popularity and anecdotal evidence (hasty generalization), with survivorship bias (we hear from satisfied customers), and possible post hoc reasoning (people improve for other reasons).


4. “Either you support this surveillance program, or you don’t care about stopping terrorism.”

Answer
False dilemma. One can care about stopping terrorism and oppose this particular program (e.g., believing it ineffective or too costly to privacy).


5. “Nobody has ever shown that this food additive is harmful, so it’s perfectly safe.”

Answer
Argument from ignorance, unless it has been well tested. If thorough safety studies have been done and found nothing, the absence of evidence of harm is genuine evidence of safety (the legitimate cousin). The key question is whether it has been properly studied.


6. “My opponent says we should consider raising taxes on the highest earners. So he wants to punish success and destroy the economy.”

Answer
Straw man (and loaded language: “punish success”). The actual proposal was to consider a tax increase on one group.


7. “Ninety-seven percent of climate scientists agree that recent warming is mainly human-caused, so we have strong reason to believe it is.”

Answer
Not a fallacy: a legitimate appeal to expert consensus in the relevant field. (It would still be worth knowing what the evidence is, but the consensus is itself strong evidence for a non-expert.)


8. “I’ve had three flights delayed with this airline. It’s the worst airline in the world.”

Answer
Hasty generalization from a tiny sample, with no comparison to other airlines’ delay rates.


9. “Critics say our program didn’t reduce homelessness. But the critics don’t understand that real success can’t be measured by numbers.”

Answer
Possibly moving the goalposts or a motte-and-bailey retreat: the program was presumably promoted as reducing homelessness, a measurable outcome. If success “can’t be measured,” the claim becomes unfalsifiable. (It’s legitimate to argue for additional measures of success, but not to abandon the original claim when it fails.)


10. “Each ingredient in this cake is delicious, so the cake must be delicious.”

Answer
Composition. Garlic, chocolate, and anchovies may each be delicious.


11. “After the city introduced the curfew for teenagers, juvenile crime fell by 10%. The curfew works.”

Answer
Post hoc. Was crime falling anyway, elsewhere too? Was the curfew introduced after an unusually bad year (regression to the mean)? A comparison with similar cities without curfews is needed.


12. “You can’t trust the study showing that the drug works; it was funded by the manufacturer. So the drug doesn’t work.”

Answer
The first part is a legitimate reason for caution (conflicts of interest are associated with favorable results), but the conclusion commits the fallacy fallacy combined with ad hominem: the study’s funding doesn’t show the drug doesn’t work. The right conclusion is “we need independent evidence.”


13. “A: No scientist accepts astrology. B: What about Dr. Smith? She’s a physicist and she believes in it. A: Well, no real scientist accepts astrology.”

Answer
No true Scotsman. (A better reply: “Some scientists hold unusual views outside their field; what matters is the evidence, and controlled tests of astrology have found no effect.”)


14. “We’ve invested five years and a huge amount of money in this research direction. Abandoning it now would waste all of that.”

Answer
Sunk cost reasoning. The question is whether continuing is the best use of future resources. (The past investment may be relevant as evidence about the likelihood of success, or about what has been learned.)


15. “Why are the media ignoring the obvious connection between the new cell towers and the outbreak of headaches in our town?”

Answer
Loaded question (presupposes an “obvious connection” and that the media are “ignoring” it), and likely post hoc / Texas sharpshooter (headaches are common; noticing them after the towers went up is expected). The questions to ask: what’s the evidence of a connection, and what are the base rates of headaches before and after?


Further reading


	Douglas Walton, Informal Logic: A Pragmatic Approach (Cambridge University Press, 2nd ed. 2008).

	Douglas Walton, Chris Reed, and Fabrizio Macagno, Argumentation Schemes (Cambridge University Press, 2008).

	C. L. Hamblin, Fallacies (Methuen, 1970). The classic critique.

	Frans van Eemeren and Rob Grootendorst, Argumentation, Communication, and Fallacies (Lawrence Erlbaum, 1992).

	Hans Hansen, “Fallacies,” Stanford Encyclopedia of Philosophy.

	T. Edward Damer, Attacking Faulty Reasoning (Cengage, 7th ed. 2013). A practical catalogue with advice on responding.

	Madsen Pirie, How to Win Every Argument: The Use and Abuse of Logic (Bloomsbury, 2nd ed. 2015). Witty and accessible.

	Ali Almossawi, An Illustrated Book of Bad Arguments (The Experiment, 2014). Short and freely available online.
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The Critical Thinker's Toolkit: Analyzing Discussions and Framing Arguments

“You should attempt to re-express your target’s position so clearly, vividly, and fairly that your target says, ‘Thanks, I wish I’d thought of putting it that way.’”

— Daniel Dennett, Intuition Pumps and Other Tools for Thinking (2013), stating Rapoport’s first rule




“The aim of argument, or of discussion, should not be victory, but progress.”

— Joseph Joubert (1754–1824), Pensées



The previous fifteen chapters provided the concepts. This chapter turns them into practice: a step-by-step method for analyzing any discussion, debate, article, or claim; a method for building your own arguments; tools for handling burden of proof, heuristics, and the ethics of disagreement; five fully worked case studies; and checklists and habits for daily use.

Think of this chapter as the workshop. Each tool links back to the chapter where its theory is explained.

The core loop

Whenever you meet a claim, argument, or disagreement that matters, work through these seven steps. With practice, most of them become quick and automatic.

This diagram is in the web edition: The Critical Thinker's Toolkit: Analyzing Discussions and Framing Arguments.

A useful preliminary is to separate the three modes of persuasion Aristotle identified in the Rhetoric (see Aristotle):


	Logos: the argument and evidence.

	Ethos: the speaker’s character and credibility.

	Pathos: the emotions of the audience.



All three are legitimate parts of communication. But when you are deciding whether a claim is true, logos carries the weight, ethos matters only as evidence about testimony (see Experts and novices), and pathos should be set aside. Ask yourself: if I strip away the speaker’s charisma and the emotional tone, what argument is left?

Step 1: Understand before you evaluate

You cannot evaluate a claim until you know what it is. Most bad arguments about arguments begin with a misunderstanding.

Restate the claim in your own words, and check your restatement with the other person if you can: “So, if I understand you, you’re saying that... Is that right?”

Apply the principle of charity (see The principle of charity): when a statement can be read in several ways, choose the most reasonable reading.

Steelman. Go further: construct the strongest version of the opposing view, even stronger than the one presented. If you can refute the strongest version, your conclusion is secure. If you can’t, you have learned something. John Stuart Mill made the argument in On Liberty: “He who knows only his own side of the case, knows little of that” (see Hegel, Mill, and Whewell).

Rapoport’s rules. Daniel Dennett (Intuition Pumps, 2013) popularized a set of rules for criticizing an opponent’s view, which he attributed to the game theorist Anatol Rapoport:


	Re-express your target’s position so clearly, vividly, and fairly that your target says, “Thanks, I wish I’d thought of putting it that way.”

	List any points of agreement, especially if they are not matters of general or widespread agreement.

	Mention anything you have learned from your target.

	Only then are you permitted to say so much as a word of rebuttal or criticism.



The ideological Turing test. The economist Bryan Caplan (2011) proposed a test of whether you really understand an opposing view: could you explain it so well that members of that side could not tell you apart from a genuine believer? If you can’t pass the test, you probably don’t understand the view well enough to reject it confidently.

Attend to what is implied, not just said. The philosopher Paul Grice (“Logic and Conversation,” 1975) noted that conversation relies on a cooperative principle, with maxims of quantity (say as much as needed, no more), quality (say what you believe true, with evidence), relation (be relevant), and manner (be clear). We routinely infer meanings beyond the literal words, called implicatures. If someone says “Some of the students passed,” they implicate that not all did. If a reference letter says only “He has excellent handwriting and was always punctual,” it implicates that there is nothing better to say. Understanding a claim includes understanding its implicatures, but be careful: implicatures can be canceled (“Some students passed; in fact, all did”), and it is unfair to hold someone to an implicature they didn’t intend.

Step 2: Identify the kind of disagreement

Disagreements differ in kind, and each kind is resolved differently. Many arguments go nowhere because the parties are having different kinds of disagreement without realizing it.




	Type
	Question
	Example
	How it can be resolved





	Factual (empirical)
	What is the case?
	“Did crime rise last year?”
	Evidence: data, observation, experiment



	Causal
	What causes what?
	“Did the policy cause the drop in crime?”
	Causal inference: controlled comparisons, natural experiments (see Causation)



	Predictive
	What will happen?
	“Will this policy reduce crime?”
	Models, base rates, track records, forecasting



	Conceptual / verbal
	What do we mean by the term?
	“Is this ‘censorship’?”
	Clarify definitions; ban the word; separate the factual question (see Verbal disputes)



	Interpretive
	What does this text, law, or act mean?
	“What did the author of this law intend?”
	Context, evidence of intent, interpretive principles



	Normative (values)
	What is good, right, just?
	“Is it fair to tax inherited wealth?”
	Moral argument, consistency tests, thought experiments, reflective equilibrium (see Facts, values, and the is-ought gap)



	Weighting (priorities)
	How much does each consideration matter?
	“Is economic growth more important than equality?”
	Often irreducible; clarify trade-offs; look for options that serve both



	Practical (policy)
	What should we do?
	“Should we build the new motorway?”
	Combines all the above: facts + predictions + values + weights + feasibility



	Framework (deep)
	What counts as evidence or authority?
	“Should scripture or science settle this?”
	Hardest; look for shared commitments, immanent critique (see Deep disagreement)





Practical disagreements decompose. Almost every disagreement about what to do contains factual, causal, predictive, conceptual, normative, and weighting components. Listing them separately is often the single most useful thing you can do in a debate. You may discover that you agree on 80% of the components, and that the real disagreement is narrow.

Stasis theory

The ancient rhetoricians developed a tool for exactly this purpose. Stasis theory was systematized by Hermagoras of Temnos (2nd century BCE) and developed by Cicero and Quintilian for use in law courts. A stasis (“standing” or “stopping point”) is the point at which the parties’ positions meet and the disagreement is joined. The classical stases form a sequence:


	Conjecture (fact): Did it happen? Does it exist? “Did the defendant take the money?”

	Definition: What is it? How should it be classified? “Was taking the money theft, or borrowing?”

	Quality: Is it good or bad, justified or unjustified? How serious? “Was taking it justified by an emergency?”

	Procedure (jurisdiction, policy): What should be done? Who should decide? Is this the right forum? “Should this be handled by a criminal court, or privately?”



The stases are ordered: if the parties disagree about the facts, arguing about quality is premature. The prosecutor and defense must first establish where they actually disagree.

Apply it to any modern debate. Take a dispute about whether a city should remove a controversial statue:


	Fact: Who was this person? What did they do? When and why was the statue erected?

	Definition: Is the statue a historical record, a memorial honoring the person, or a political symbol? Would removal be “erasing history”?

	Quality: How should we weigh the person’s achievements and wrongs? Whom does the statue harm or benefit?

	Procedure: Who should decide: the city council, a referendum, historians? Should it be removed, moved to a museum, or given explanatory context?



People who seem to be arguing about the same thing are frequently arguing at different stases. Asking “Where exactly do we disagree: about the facts, the definition, the value, or what to do?” can transform a shouting match into a discussion.

Step 3: Map the argument

Now reconstruct the argument’s structure (see Reconstructing real arguments).


	Find the main conclusion. Use the “therefore” test.

	List the stated premises. Strip away rhetoric, repetition, and asides.

	Supply the missing premises, choosing the most plausible ones that make the argument work (see Supplying missing premises).

	Identify the structure. Which premises are linked (work only together) and which are convergent (independent reasons)? Are there sub-arguments supporting premises?

	Identify the warrant that connects evidence to conclusion (see The Toulmin model).

	Add objections and replies to the map.



For a quick analysis, standard form is enough:



	[premise]

	[premise]

	[hidden premise]

————

C. [conclusion]





For a complex debate, draw a map (on paper, or with free tools such as Argdown, Kialo, or Rationale). A map makes it obvious when a conclusion depends on a single weak premise, or when an objection that seemed devastating actually attacks a side issue.

Step 4: Evaluate the premises and the reasoning

Ralph Johnson and J. Anthony Blair (Logical Self-Defense, 1977) proposed three criteria for good premises, often called ARS:


	Acceptability: Are the premises true, or at least reasonable to accept? Are they supported, or are they themselves controversial?

	Relevance: Do the premises actually bear on the conclusion? (See Fallacies of relevance.)

	Sufficiency: Taken together, do the premises provide enough support? (A relevant but weak premise may not be enough.)



Then check the reasoning:


	If it’s deductive: is it valid? Try to find a counterexample (see The method of counterexample).

	If it’s inductive: is the sample large and representative? Are there counterexamples? (See Strength and cogency.)

	If it’s abductive: were alternative explanations considered? Is this one really the best? (See Inference to the best explanation.)

	If it’s an analogy: are the two cases alike in the respects that matter?

	If it’s causal: have reverse causation, confounding, chance, and selection been ruled out? (See Correlation and causation.)

	If it’s practical (we should do A to achieve G): see the critical questions under Choose the right kind of argument.



Finally, scan for fallacies, remembering that most have legitimate cousins (see Chapter 15).

Step 5: Evaluate the evidence

Evaluate the source

For any claim that rests on testimony, ask (see Evaluating testimony in practice):


	Competence: Is the source in a position to know? Does it have relevant expertise?

	Sincerity: Does it have reasons to mislead? Is the claim against its interest?

	Track record: How reliable has it been before, on this kind of question?

	Independence: Is it an independent source, or repeating another? Ten reports quoting one press release are one source.

	Chain length: How many steps separate you from the original evidence?



Read laterally

Professional fact-checkers don’t judge a website by looking at it. They leave it and see what other sources say about it (see Do your own research). Mike Caulfield’s SIFT method:


	Stop. Before reading, sharing, or reacting, pause. Do you know this source? What is your purpose?

	Investigate the source. Spend a minute finding out who is behind it and what their expertise and agenda are. Search for the source’s name in a new tab.

	Find better coverage. Look for the same claim reported by trusted sources, or for a fact-check. Often you don’t need to evaluate this source at all; you just need to find a better one.

	Trace claims, quotes, and media to the original context. Find the original study, the full quotation, or the original photo. Much misinformation consists of real material stripped of context.



(Older checklists such as the “CRAAP test,” which asks about Currency, Relevance, Authority, Accuracy, and Purpose, are still useful as reminders, but Wineburg and colleagues found that checking a site’s features vertically can be misleading, since sophisticated sites can look authoritative.)

Evaluate the study

For scientific or statistical claims (see Chapter 9 and Chapter 10):


	What kind of study is it? Randomized trial, cohort study, case-control, cross-sectional survey, case report, modeling, or opinion? Where does it sit in the hierarchy of evidence?

	Who was studied? How many? How were they selected? Humans or animals? Do the findings apply to the people you care about?

	Compared with what? Was there a control group?

	How big is the effect? In absolute terms? “From what, to what?” (See Relative and absolute risk.)

	How uncertain? Confidence intervals? Sample size?

	Is it one study or many? What do systematic reviews and meta-analyses say?

	Has it been replicated? Was it pre-registered?

	Who funded it? Are there conflicts of interest?

	Is it plausible given prior knowledge? An extraordinary result from a single small study is more likely to be a fluke (see Why most published findings might be false).



Think like a Bayesian


	Start with the base rate. How often are claims of this kind true? (The outside view.)

	Assess the likelihood ratio. How much more likely is this evidence if the claim is true than if it’s false? (See The odds form and likelihood ratios.)

	Consider the alternatives. What else could explain the evidence?

	Don’t double-count dependent evidence.



Step 6: Find the crux

A crux is a point on which the disagreement depends: if it were settled one way, one party would change their mind.

Ask: “What would change your mind?” Ask it of the other person, and of yourself. If the honest answer is “nothing,” you have learned that the belief is not being held on the basis of evidence, and further argument about evidence may be pointless. If there is an answer, you have found a crux, and you can look for evidence on that specific point.

Double crux. The Center for Applied Rationality developed a technique called double crux for productive disagreement. Two people who disagree about a claim each look for a further, more concrete proposition such that (a) if it were true, they would believe the claim, and if false, they wouldn’t; and (b) they disagree about it. When both people’s beliefs about the claim depend on the same further proposition, it is a double crux: a shared, often testable question on which their disagreement turns.


A: “Our company should switch to a four-day work week.”

B: “I disagree.”

A: “If I became convinced it would reduce productivity by more than 10%, I’d drop the idea.”

B: “And if I were convinced productivity would stay about the same, I’d support it.”

Double crux: Would productivity fall by more than 10%? Now they can look at evidence from trials in other companies, or run a pilot.



Socratic questioning. When exploring someone’s view, or your own, these kinds of questions (developed by Richard Paul and Linda Elder from the Socratic tradition) help locate cruxes:


	Clarification: What do you mean by...? Can you give an example?

	Assumptions: What are you assuming? Why would someone assume that?

	Reasons and evidence: How do you know? What would change your mind?

	Viewpoints: How would someone who disagrees respond? What’s the strongest objection?

	Implications: If that’s true, what follows? Would you accept that consequence?

	The question itself: Why is this question important? Is this the right question?



Step 7: Weigh and conclude

Proportion your confidence to the evidence. Conclusions are rarely all-or-nothing. Use degrees of confidence, and be explicit about them.

Words like “likely,” “possible,” and “serious chance” are notoriously ambiguous. In 1951, a US National Intelligence Estimate (NIE 29-51) stated that a Soviet attack on Yugoslavia should be considered a “serious possibility.” Sherman Kent, a founder of American intelligence analysis, later discovered that the analysts who had agreed on this wording interpreted it as meaning anything from about a 20% to an 80% chance (“Words of Estimative Probability,” 1964). The Intergovernmental Panel on Climate Change now uses a calibrated vocabulary:




	Term
	Probability





	Virtually certain
	99–100%



	Extremely likely
	95–100%



	Very likely
	90–100%



	Likely
	66–100%



	About as likely as not
	33–66%



	Unlikely
	0–33%



	Very unlikely
	0–10%



	Extremely unlikely
	0–5%



	Exceptionally unlikely
	0–1%





When a conclusion matters, attach a rough number to it, even privately. Numbers force precision and make it possible to check your calibration later (see Calibration and scoring rules).

Suspend judgment when appropriate. “I don’t know” and “the evidence is mixed” are respectable conclusions. There is no obligation to have an opinion on everything.

Record what would change your mind. This makes your belief testable and keeps you honest.

Distinguish belief from action. Sometimes you must act before the evidence is conclusive. The practical question is then not “What is true?” but “What is the best action given my uncertainty, the costs of each kind of error, and the value of waiting for more information?” See Pragmatic encroachment.

Framing an argument of your own

Everything in this guide also applies when you are the one making the argument. Here is a method.

Start with the question

State precisely what question you are answering and what your answer is. Many poor arguments come from vague questions. Not “What about immigration?” but “Would increasing the annual quota of skilled-worker visas by 20% raise or lower average wages for existing workers in this sector over five years?”

Identify which stasis your claim addresses: fact, definition, quality, or procedure. If your claim is practical (“we should...”), recognize that it depends on claims at the earlier stases.

Build it in standard form

Write your argument out:



	[premise: often an empirical claim]

	[premise: often a normative principle]

	[premise: connecting the two to the case at hand]

————

C. [conclusion]





Then check:


	Is it valid (or strong)? If not, what premise is missing?

	Is every premise explicit? Are you relying on a hidden assumption that a critic would reject?

	Which premise is weakest? That is where your critics will aim, and where you need the most support.



Choose the right kind of argument


	Deductive: when you can establish premises that guarantee the conclusion. Rare outside logic, mathematics, and definitions, but powerful.

	Inductive: generalizing from evidence. Needs good samples and background knowledge.

	Abductive: arguing that your hypothesis best explains the evidence. Needs explicit comparison with rivals.

	Analogical: arguing from a similar case. Needs relevant similarities and no relevant differences.

	Practical reasoning (means–end): “We want goal G; action A would achieve G; so we should do A.” Douglas Walton’s critical questions for practical reasoning are a checklist for making your own proposal robust:

	Are there other goals that conflict with G?

	Are there alternative actions that would achieve G better?

	Is A actually possible (feasible)?

	What are the side effects (negative consequences) of A?

	Is there evidence that A would actually achieve G?







A policy proposal that has answered these five questions is far stronger than one that hasn’t.

Anticipate objections

Before presenting your argument, write down the three strongest objections you can think of, and answer them. Better still, show your argument to someone who disagrees and ask them to find its weakest point (see The argumentative theory of reasoning). A premortem helps: imagine that your argument has been decisively refuted. What was the refutation?

Addressing objections openly has three benefits: it improves the argument, it shows that you understand the other side (building trust), and it deprives critics of easy responses.

Qualify appropriately

State your conclusion with the degree of confidence your evidence supports, and note the conditions under which it holds (the Toulmin qualifier and rebuttal; see The Toulmin model).


	Overclaiming (“This proves...”, “It’s obvious that...”, “Everyone knows...”) invites refutation and damages your credibility when a single counterexample appears.

	Underclaiming (“It might possibly be the case that perhaps...”) makes the argument useless.

	Good qualification is specific: “In cities with good public transport, congestion charges have reduced traffic by roughly a fifth; the effect would probably be smaller here, because fewer drivers have alternatives.”



Write clearly

George Orwell’s rules from “Politics and the English Language” (1946) are still good advice:


	Never use a metaphor, simile, or other figure of speech which you are used to seeing in print.

	Never use a long word where a short one will do.

	If it is possible to cut a word out, always cut it out.

	Never use the passive where you can use the active.

	Never use a foreign phrase, a scientific word, or a jargon word if you can think of an everyday English equivalent.

	Break any of these rules sooner than say anything outright barbarous.



Clarity is an epistemic virtue: vague claims cannot be tested, and they allow motte-and-bailey retreats (see Motte and bailey). Steven Pinker (The Sense of Style, 2014) recommends “classic style”: write as if you are showing the reader something they can see for themselves.

A template


Question: [precise question]

My answer: [claim], with [degree of confidence].

Main reasons: 1... 2... 3...

Key evidence: [sources, studies, data], and why they are reliable.

Hidden assumptions: [the premises I’m relying on that some would dispute].

Strongest objections and my replies: ...

What would change my mind: ...

Limits: this conclusion applies when... and may not apply when...



Burden of proof

The burden of proof is the obligation to support a claim. Who bears it matters, because in the absence of a decisive argument, the party with the burden loses. Disputes about who bears it are common, and often decide debates unfairly.

General principles:


	Whoever makes a claim bears the burden of supporting it. This is Hitchens’s razor (below), and it is the default in most rational discussion. “Prove me wrong” is not an argument.

	Extraordinary claims bear a heavier burden than ordinary ones, because their prior probability is lower (see Evidence and confirmation).

	Context sets presumptions. In criminal law, the prosecution bears the burden, and the defendant is presumed innocent. In medicine, a new treatment must show it is safe and effective before approval. In science, a new hypothesis must show it does better than the established one. These presumptions reflect judgments about which errors are worse.

	Burden of proof is not the same as standard of proof. The burden says who must provide evidence; the standard says how much is needed (beyond reasonable doubt, balance of probabilities, and so on; see Epistemic institutions).

	Burdens can shift. Once one party presents evidence that meets a reasonable standard, the burden shifts to the other to rebut it.



Russell’s teapot (see Faith, reason, and religious epistemology) illustrates the default: an unfalsifiable claim that cannot be disproved does not thereby earn belief.

Burden of proof games. Watch for:


	Shifting the burden: “You can’t prove it’s not true, so you should accept it.”

	Burden tennis: both parties insisting the other must prove their case, with no progress.

	Asymmetric burdens: demanding overwhelming proof for claims one dislikes, and none for claims one likes (see Healthy and corrosive skepticism).



In practical decisions, it is often better to set burdens aside and ask directly: given all the evidence we have, which option has the best expected outcome?

Philosophical razors and heuristics

A razor is a rule of thumb that lets you “shave off” unlikely explanations or unnecessary claims. None is infallible. Each is a heuristic, not a law.




	Razor or principle
	Statement
	Use
	Caution





	Ockham’s razor
	Do not multiply entities beyond necessity. (Associated with William of Ockham, c. 1287–1347; the famous wording is later.)
	Prefer the simpler explanation, other things being equal.
	“Other things being equal” is crucial. Simplicity is a tiebreaker, not a trump card. Einstein’s principle, as often paraphrased: make things as simple as possible, but no simpler.



	Hume’s maxim
	“A wise man proportions his belief to the evidence.” “No testimony is sufficient to establish a miracle, unless the testimony be of such a kind, that its falsehood would be more miraculous, than the fact.”
	Weigh the probability that the testimony is mistaken against the improbability of the event.
	Requires honest estimates of both.



	The Sagan standard
	“Extraordinary claims require extraordinary evidence.” (Popularized by Carl Sagan in the television series Cosmos, 1980; similar formulations appear in Marcello Truzzi, Laplace, and Hume.)
	Low prior probability requires a large likelihood ratio.
	“Extraordinary” must mean improbable given background knowledge, not merely unfamiliar or unwelcome.



	Hitchens’s razor
	“What can be asserted without evidence can also be dismissed without evidence.” (Christopher Hitchens, 2003.)
	The burden of proof lies with the claimant.
	Dismissing an unsupported claim is not the same as proving it false.



	Russell’s teapot
	An unfalsifiable claim doesn’t deserve belief just because it can’t be disproved.
	Resisting burden-shifting.
	See above.



	Hanlon’s razor
	“Never attribute to malice that which is adequately explained by stupidity.” (Published by Robert J. Hanlon in 1980; similar sayings are much older.)
	A check against conspiratorial thinking: incompetence and accident are common.
	Malice does exist; the razor is about which explanation to try first.



	Chesterton’s fence
	Don’t remove a fence until you know why it was put up.
	Before changing a rule or institution, understand its purpose.
	Some fences really are pointless; the principle requires inquiry, not preservation.



	Popper’s falsifiability
	A claim that no possible observation could contradict says nothing about the world.
	Ask “What would show this to be false?”
	Not a complete criterion of meaning or science (see Chapter 10).



	Alder’s razor (“Newton’s flaming laser sword”)
	“What cannot be settled by experiment or observation is not worth debating.” (Mike Alder, 2004.)
	Focus debate on questions evidence can settle.
	Too strong as a general rule: ethics and mathematics are worth debating.



	Brandolini’s law
	The effort to refute nonsense is an order of magnitude greater than the effort to produce it.
	Choose your battles; rely on trusted sources.
	Not a reason to ignore all misinformation.



	Cromwell’s rule
	Never assign probability 0 or 1 to an empirical claim.
	Stay open to evidence.
	Very small probabilities are still small.



	Hume’s guillotine
	You can’t derive an “ought” from an “is” alone.
	Find the normative premise.
	Contested in its strongest form (see Chapter 4).



	Sturgeon’s law
	“Ninety percent of everything is crud.” (Theodore Sturgeon, 1957.)
	Judge a field by its best work, not its worst (and vice versa).
	Also applies to your own side.





The baloney detection kit

In The Demon-Haunted World (1995), chapter 12, “The Fine Art of Baloney Detection,” the astronomer Carl Sagan proposed a set of “tools for skeptical thinking.” Paraphrased:


	Wherever possible there must be independent confirmation of the “facts.”

	Encourage substantive debate on the evidence by knowledgeable proponents of all points of view.

	Arguments from authority carry little weight: “authorities” have made mistakes in the past. (Sagan meant that authority is not a substitute for evidence; see Appeal to authority for when deference is reasonable.)

	Spin more than one hypothesis. Think of all the different ways something could be explained, then think of tests by which you might systematically disprove each.

	Try not to get overly attached to a hypothesis just because it’s yours.

	Quantify. If whatever it is you’re explaining has some measure attached to it, you’ll be better able to discriminate among competing hypotheses.

	If there’s a chain of argument, every link in the chain must work, including the premise, not just most of them.

	Occam’s razor. When faced with two hypotheses that explain the data equally well, choose the simpler.

	Always ask whether the hypothesis can be, at least in principle, falsified.



Sagan added a list of common fallacies to avoid, most of which appear in Chapter 15.

The ethics of discussion

The rules of critical discussion

The pragma-dialectical theory of argumentation (Frans van Eemeren and Rob Grootendorst, A Systematic Theory of Argumentation, 2004) proposes ten rules for a critical discussion, a discussion aimed at resolving a difference of opinion on the merits. Violating any of them is a fallacy in their sense. Summarized:


	Freedom rule: Parties must not prevent each other from advancing standpoints or casting doubt on them.

	Burden-of-proof rule: A party who advances a standpoint must defend it if asked to.

	Standpoint rule: An attack on a standpoint must address the standpoint actually advanced by the other party (no straw men).

	Relevance rule: A party may defend a standpoint only with argumentation relevant to that standpoint.

	Unexpressed premise rule: A party may not falsely attribute an unexpressed premise to the other party, nor disown a premise that they themselves left implicit.

	Starting point rule: A party may not falsely present a premise as an accepted starting point, nor deny a premise that is an accepted starting point.

	Argument scheme rule: A standpoint is not conclusively defended unless the defense uses an appropriate argument scheme, correctly applied.

	Validity rule: The reasoning must be logically valid, or capable of being made valid by making unexpressed premises explicit.

	Closure rule: A failed defense of a standpoint must result in the protagonist retracting it; a successful defense must result in the antagonist retracting their doubt.

	Usage rule: Parties must not use formulations that are unclear or confusingly ambiguous, and must interpret each other’s formulations as carefully and accurately as possible.



Rule 9 is the hardest in practice. It requires both parties to be willing to change their minds when the argument goes against them.

The hierarchy of disagreement

The essayist Paul Graham (“How to Disagree,” 2008) proposed a hierarchy of forms of disagreement, from worst to best:




	Level
	Form
	Example





	DH0
	Name-calling
	“You’re an idiot.”



	DH1
	Ad hominem
	“Of course you’d say that; you’re a lawyer.”



	DH2
	Responding to tone
	“I can’t believe how arrogant you sound.”



	DH3
	Contradiction
	“No, that’s wrong.” (with no reasons)



	DH4
	Counterargument
	Contradiction plus reasoning and evidence, but perhaps aimed at something slightly different from what was said.



	DH5
	Refutation
	Quoting what the other person actually said and showing why it’s mistaken.



	DH6
	Refuting the central point
	Refuting the main claim, not a minor side point.





Aim for DH5 and DH6. Most online disagreement happens at DH0–DH3.

Know what kind of dialogue you are in

Douglas Walton and Erik Krabbe (Commitment in Dialogue, 1995) distinguished types of dialogue with different goals:




	Dialogue type
	Goal





	Persuasion (critical discussion)
	Resolve a difference of opinion



	Inquiry
	Prove or disprove a hypothesis jointly



	Information-seeking
	One party obtains information from another



	Deliberation
	Decide what to do



	Negotiation
	Reach a deal both parties accept



	Eristic (quarrel)
	Defeat the other party; vent hostility





Many fallacies involve an illicit shift from one type to another, for example from a persuasion dialogue about facts to a negotiation (“let’s split the difference” on a factual question; see The middle ground fallacy), or from inquiry to quarrel. When a discussion goes wrong, ask: what are we actually trying to do here?

Practical conduct


	Listen first. Ask questions before stating your view.

	Separate the person from the position. Criticize ideas, not people.

	Concede what’s right. It’s honest, it builds trust, and it narrows the disagreement.

	Say “I don’t know” and “I was wrong” when they are true. Doing so publicly is one of the most powerful signals of good faith.

	Don’t try to win. If you “win” an argument by making someone feel stupid, you have usually lost their willingness to consider your view.

	Know when to stop. Some conversations are not persuasion dialogues. If the other person is arguing in bad faith (see Rhetorical tactics that corrupt discussion), or the setting rewards performance over understanding, it’s reasonable to disengage.

	Change minds slowly. People rarely change their views during a single argument. They change them later, after reflection, if the argument was good and they didn’t feel humiliated. Plant seeds.



Worked case studies

Case study 1: A health claim


Your colleague says: “You should try ColdAway. It’s a natural herbal supplement. I took it at the first sign of a cold last month, and the cold was gone in three days. Usually my colds last a week. And it’s recommended by a doctor on a popular podcast.”



Step 1: Understand. The claim is causal and general: ColdAway shortens colds (and implicitly, it will shorten yours). The supporting considerations are a personal anecdote, the product’s naturalness, and an endorsement by a doctor.

Step 2: Classify. A factual causal claim, which can in principle be settled by evidence.

Step 3: Map.



	I took ColdAway and my cold lasted three days.

	My colds usually last a week.

	(Hidden) So ColdAway caused my cold to be shorter.

	(Hidden) What worked for me will work for others.

	It’s natural. (Hidden: natural products are safe/effective.)

	A doctor recommends it. (Hidden: this doctor’s endorsement is reliable evidence.)

————

C. ColdAway shortens colds, and you should take it.





Step 4: Evaluate the reasoning.


	Premise 3 is post hoc reasoning from a single case (see Post hoc ergo propter hoc). Cold duration varies naturally, and she may have had a milder virus.

	Premise 4 is a hasty generalization from one case.

	Premise 5 is an appeal to nature.

	Premise 6 may be an illegitimate appeal to authority: is the doctor an expert in this area, and does their view reflect the evidence? Are they paid to promote the product (a podcast sponsor)?



Step 5: Evaluate the evidence.


	The likelihood ratio of the anecdote is only slightly above 1. Colds last anywhere from a few days to two weeks; a three-day cold is not surprising without any treatment. Also consider selection: she is telling you about the time it “worked,” not about colds where she took it and nothing happened (survivorship). And there may be a placebo effect on how she perceived her symptoms.

	What better evidence exists? Search for systematic reviews (for example, from the Cochrane Library) of the supplement’s main ingredients. For many herbal cold remedies, the evidence is weak, mixed, or of low quality. Check for regulatory warnings about interactions or side effects.

	Lateral reading on the doctor: What is their specialty? Do they have financial ties to the product?



Step 6: Find the crux. “Would you still believe it works if good-quality randomized trials found no effect?” If she says yes, her belief isn’t based on the kind of evidence that could settle the question.

Step 7: Conclude. The anecdote is very weak evidence. The claim “ColdAway shortens colds” is unsupported unless controlled trials show otherwise. Practical judgment: if the product is cheap and safe, taking it is a low-stakes personal choice, but it would be a mistake to believe it works on this basis, or to recommend it to others as effective.

A charitable, non-confrontational response: “I’m glad you felt better quickly! Colds are so variable that it’s hard to tell from one time. Have there been any proper trials on it? I’d be curious what they found.”

Case study 2: A policy debate


Your city is debating congestion charging: a daily fee for driving into the city center during peak hours.

Speaker A: “Congestion charging works. London and Stockholm both cut traffic substantially. Our city center is gridlocked and polluted. The revenue can fund better buses. We should do it.”

Speaker B: “This is a tax on working people. The rich will pay and keep driving; nurses and cleaners who commute from the suburbs will be priced out. And local shops will lose customers. It’s an attack on freedom.”



Step 1: Understand. Steelman each side.


	A: Pricing road space during peak hours reduces congestion and pollution; evidence from other cities supports this; revenue can improve alternatives.

	B: The charge would impose a disproportionate burden on lower-income people who lack alternatives to driving; it may harm local businesses; and it restricts people’s freedom to use public roads.



Step 2: Classify, using stasis theory.




	Stasis
	Questions in this debate
	Type





	Fact / prediction
	Would traffic fall here, and by how much? Would air quality improve? Would shop revenues fall? How many low-income commuters drive into the center, and what alternatives do they have?
	Empirical, predictive



	Definition
	Is it a “tax” or a “price”? Is it “regressive”? Is it a restriction of “freedom”?
	Conceptual



	Quality
	How should we weigh congestion and pollution against costs to drivers? What is fair?
	Normative, weighting



	Procedure
	Should revenues be ring-fenced for transit? Should low-income workers get exemptions? Should it be decided by referendum? Trialed first?
	Practical, procedural





Step 3: Map the cruxes. Much of the disagreement concerns predictions and distributional effects, which are empirical, and weights, which are normative. The “tax versus price” and “freedom” disputes are partly verbal and partly about values.

Step 5: Evidence.


	Traffic. Evidence from other cities is relevant but must be assessed for external validity (see Randomized controlled trials). London’s scheme (introduced in 2003) and Stockholm’s (trialed in 2006, then made permanent after a referendum) both reduced traffic entering the charging zones by roughly a fifth, according to official evaluations, though effects on congestion have changed over time as road space was reallocated. Stockholm’s experience is also informative on public opinion: support rose substantially after residents experienced the trial. Are the conditions here similar (public transport alternatives, city layout)?

	Distribution. Who actually drives into the center at peak times? In many cities, peak-hour drivers into the center have higher average incomes than public transport users, which complicates the claim that the charge is regressive; in others, shift workers without transit options are affected. This is checkable with local travel survey data.

	Business effects. What happened to retail in the centers of cities that introduced charges? Evidence is mixed and hard to disentangle from other trends.



Step 6: Double crux. Suppose B says: “If there were affordable, reliable alternatives for lower-income commuters, and exemptions for essential shift workers, my main objection would go away.” And A says: “If the evidence showed traffic here wouldn’t fall meaningfully, I’d drop the proposal.” The cruxes are now concrete: What alternatives exist, and what would the traffic impact be? A time-limited trial with evaluation, as in Stockholm, is a way to gather evidence on exactly these points.

Step 7: Conclude. A reasonable conclusion might be: “The evidence from comparable cities suggests traffic would fall substantially. The distributional effects depend on local facts we should measure. A well-designed trial, with exemptions or discounts for low-income essential workers and revenue committed to transit, would address most of B’s concerns and test A’s claims.” Notice that this conclusion was reached by decomposing the disagreement, not by declaring a winner.

Case study 3: A statistical headline


Headline: “Coffee drinkers live longer, major study finds.”

Article excerpt (hypothetical): “In a study of 400,000 adults followed for ten years, those who drank two to three cups of coffee a day were 12% less likely to die during the study period than non-drinkers, after adjusting for age, smoking, and other factors.”



Work through the twelve questions from Chapter 1:


	What exactly is claimed? The headline suggests causation (“coffee makes you live longer”). The study reports an association: coffee drinkers had lower mortality. These are different claims.

	Who is telling me? A journalist, likely working from a press release. Check the original paper’s abstract and conclusions, which are usually more cautious.

	What kind of study? An observational cohort study: people chose whether to drink coffee. Not a randomized trial (it would be hard to randomize people to drink coffee or not for ten years).

	Could something else explain the pattern?

	Confounding: coffee drinkers might differ in income, employment, social life, or health in ways not fully captured by the adjustments. (“Adjusting for other factors” can only remove confounding by factors that were measured, and measured accurately.)

	Reverse causation: people who become seriously ill often stop drinking coffee (the “sick quitter” effect), which would make non-drinkers look less healthy.





	How big is the effect? “12% less likely to die” is a relative reduction. If the ten-year risk of death in this population was about 5%, a 12% relative reduction means about 4.4% instead of 5%: roughly 6 fewer deaths per 1,000 people over ten years. That’s real if causal, but modest.

	Does it fit other evidence? Many large cohort studies in different countries have found similar associations, and meta-analyses of them agree. That consistency strengthens the finding, though consistent confounding is possible. There is also a plausible dose–response relationship in some studies, with benefits leveling off at higher intake.

	What do experts say? Reviews generally conclude that moderate coffee drinking is not harmful for most adults and may be associated with modest benefits, while noting that causation has not been established. (Pregnant women and some other groups are usually advised to limit caffeine.)

	Has it been replicated? Yes, in the sense of consistent associations across cohorts. Methods such as Mendelian randomization, which use genetic variants that affect coffee consumption as natural experiments, have been applied, with mixed results.

	Do I want it to be true? If you love coffee, be aware of motivated reasoning.

	Am I seeing only the headline-worthy results? Studies finding “coffee linked to longer life” make headlines; studies finding no association often don’t (publication and media bias).

	How confident should I be? Fairly confident that moderate coffee drinking is not harmful for most people; much less confident that it causes longer life.

	Does it matter for what I do? Probably not much. It is a reason not to worry about moderate coffee drinking, not a reason to start.



A good one-sentence summary: “Large observational studies consistently find that moderate coffee drinkers live slightly longer, which suggests coffee isn’t harmful for most people, but they can’t show that coffee is the cause.”

Case study 4: A philosophical argument

Nick Bostrom’s simulation argument (introduced in Chapter 8) is a good exercise in reconstructing and evaluating a sophisticated argument.

Step 1: Understand. Bostrom does not argue that we are in a simulation. He argues that at least one of three propositions is true.

Step 3: Map. A reconstruction:



	Substrate independence: conscious experience can arise from a computational process running on any suitable hardware, not only biological brains.

	Computational feasibility: a technologically mature (“posthuman”) civilization would have enough computing power to run many simulations of entire human histories, with conscious simulated people.

	If a significant fraction of civilizations at our stage reach maturity, and a significant fraction of mature civilizations run many such “ancestor simulations,” then the number of simulated minds with experiences like ours vastly exceeds the number of non-simulated minds.

	The indifference principle: if you know that a fraction x of all observers with experiences like yours are simulated, and you have no other evidence about which kind you are, your credence that you are simulated should be about x.

————

C. At least one of the following is true: (a) almost no civilizations reach maturity; (b) almost no mature civilizations run ancestor simulations; (c) we are almost certainly simulated.





Step 4: Evaluate. The argument is valid, given the premises (it’s essentially a probabilistic disjunction). So assess the premises.


	Premise 1 is a contested thesis in the philosophy of mind. If consciousness requires biology (as some argue, for example John Searle), simulated people would not be conscious, and the argument fails.

	Premise 2 is an empirical prediction about future technology. Some argue that simulating a whole world in detail may be infeasible; Bostrom replies that a simulation only needs to render what observers perceive.

	Premise 4 raises the reference class problem (see Kinds of non-deductive inference): what counts as an observer “with experiences like yours”? And it assumes you have no evidence distinguishing the cases.

	Alternative (b) may be more plausible than it first appears: mature civilizations might have ethical or practical reasons not to run such simulations.



Step 6: Find the cruxes. Whether substrate independence is true; how to assign credences among (a), (b), and (c).

Step 7: Conclude. The argument is a clever and valid probabilistic structure, but its conclusion (the disjunction) is much weaker than the popular summary “we’re probably in a simulation.” Its force depends on contested premises in philosophy of mind and on speculative predictions. A reasonable response is to accept that the disjunction is interesting, while assigning substantial credence to (a) or (b), or doubting premise 1. Note also David Chalmers’s point that even if (c) were true, most of our beliefs about our world might still be true. This case shows how a valid argument with a startling conclusion can be defused by examining its premises, not by rejecting its logic.

Case study 5: An online dispute


Post: “Social media is destroying teenagers’ mental health. The data are clear.”

Reply: “There’s no real evidence for that. It’s just a moral panic, like the panics about comic books, TV, and video games.”

Reply to reply: “So you’re saying it’s fine for kids to be on their phones eight hours a day?”

Reply: “I never said that. You people just want to ban everything.”



Step 1: Understand, and diagnose the conversation.


	The third message is a straw man: the second never said heavy phone use was fine. The fourth replies with a generalization about “you people” (a form of ad hominem) and a straw man of its own.

	The conversation has shifted from a persuasion dialogue into an eristic one (see Know what kind of dialogue you are in).



Step 2: Classify the original disagreement.


	Conceptual: what does “destroying” mean? What counts as “mental health” (diagnosed disorders, self-reported anxiety, well-being)? Which teenagers, and which uses of social media?

	Empirical and causal: is there an association between social media use and poor mental health in teenagers? How large? Is it causal?

	Analogical: is the comparison with past moral panics apt?



Watch for motte and bailey (see Motte and bailey) on both sides:


	Bailey: “Social media is the cause of a teen mental health crisis.” Motte: “Heavy social media use may harm some teenagers.”

	Bailey: “There’s no evidence of any harm.” Motte: “The evidence doesn’t show large average effects.”



Step 5: What does the evidence actually say? (As of the mid-2020s, this is an active scientific debate, and the summary below describes positions rather than settling them.)


	Rates of reported anxiety and depression among teenagers, especially girls, rose in several countries in the 2010s. Some researchers, notably Jonathan Haidt (The Anxious Generation, 2024) and Jean Twenge, argue that the spread of smartphones and social media was a major cause.

	Other researchers have found that, averaged across the population, associations between digital technology use and adolescent well-being in large datasets are small. Amy Orben and Andrew Przybylski (“The Association between Adolescent Well-Being and Digital Technology Use,” 2019) reported that the association was comparable in size to that of wearing glasses or eating potatoes. Critics of Haidt’s thesis, such as the psychologist Candice Odgers, argue that the evidence for large causal effects is weak and that other causes are neglected.

	Some quasi-experimental studies suggest causal effects. For instance, Luca Braghieri, Ro’ee Levy, and Alexey Makarin (“Social Media and Mental Health,” 2022) used the staggered rollout of Facebook across US colleges in the mid-2000s and found that its arrival was associated with worse student mental health.

	Effects likely vary by individual, type of use, platform, and amount. Average effects can be small while some groups are substantially affected.



The moral panic analogy is relevant (past panics about new media were largely overblown, which is a reasonable base-rate consideration) but not decisive: the analogy may fail if social media differs in relevant ways (constant availability, social comparison, algorithmic engagement). See False analogy.

Step 6: Find the cruxes. How large is the causal effect of social media on teen mental health, for whom, and for which kinds of use? And what level of evidence should justify policy action (for example, age limits or school phone bans), given the costs of acting and of not acting? The latter is partly a question about inductive risk and values.

Step 7: Conclude. “The data are clear” (first post) overstates the case; “there’s no real evidence” (second) also overstates it. A defensible summary: “There is a genuine scientific debate. Average associations are small in many studies, some quasi-experimental evidence suggests real harms, and effects probably vary a lot. Reasonable people disagree about how much evidence is needed before restricting teenagers’ use.”

How to re-enter the conversation productively: “It seems like we might agree that very heavy use isn’t great for some kids, and disagree about how big the average effect is and what to do about it. What evidence would change your mind about the size of the effect?”

Checklists

Before you believe a claim


	[ ] What exactly is being claimed? (Restate it.)

	[ ] Who is the source, and how would they know?

	[ ] What’s the evidence? Is it anecdote, observational data, or controlled experiment?

	[ ] How big is the effect, in absolute terms?

	[ ] What’s the base rate? Is the claim extraordinary?

	[ ] What alternative explanations exist?

	[ ] Do independent sources confirm it?

	[ ] Do I want it to be true (or false)?

	[ ] What would change my mind?



Before you share something


	[ ] Have I read beyond the headline?

	[ ] Have I checked the source laterally?

	[ ] Have I traced it to the original context?

	[ ] Is it likely to be true, or does it just feel satisfying?

	[ ] Would I be embarrassed if it turned out to be false?



Before you argue


	[ ] Can I state the other side’s view in a way they’d accept?

	[ ] What kind of disagreement is this (fact, concept, value, prediction, policy)?

	[ ] What do we agree on?

	[ ] What’s my strongest argument, and what’s its weakest premise?

	[ ] What would change my mind?

	[ ] What kind of dialogue is this, and is it worth having now?



When evaluating a study


	[ ] Study design (RCT, cohort, case-control, cross-sectional, model)?

	[ ] Sample size and selection?

	[ ] Comparison group?

	[ ] Effect size and confidence interval?

	[ ] Absolute versus relative risk?

	[ ] Pre-registered? Replicated? Consistent with other studies?

	[ ] Funding and conflicts of interest?

	[ ] Does the conclusion go beyond the data (e.g., causal language from correlational data)?



When you notice yourself getting heated


	[ ] Am I defending a belief or trying to find out what’s true?

	[ ] Is my identity tied to this view?

	[ ] Am I applying the same standards to both sides? (Selective skeptic test.)

	[ ] Can I explain the mechanism behind my view, step by step?

	[ ] Would I be willing to say “I was wrong” if the evidence went the other way?



Daily practices

Critical thinking is a skill (see Knowledge-how revisited), and skills are built by regular practice with feedback. Some habits that help:


	Keep a prediction journal. Write down predictions with probabilities (“70%: the project will be finished by March”). Check them later. Compute your calibration. This is the single best way to improve your judgment under uncertainty.

	Steelman one opposing view each week. Pick a view you reject and write the best case for it that you can. Check your version with someone who holds it.

	Read laterally. Make it a reflex: before trusting an unfamiliar source, spend thirty seconds finding out who’s behind it.

	Explain the mechanism. When you notice a strong opinion, try to explain step by step how the thing you believe works.

	Write down what would change your mind about your most important beliefs.

	Map an argument. Once a week, take an opinion piece and put its argument in standard form, including hidden premises.

	Follow smart people you disagree with. Deliberately include high-quality sources from different perspectives in your reading.

	Say “I was wrong” out loud when you are. It gets easier, and it shows others that changing your mind is normal.

	Take the outside view. Before judging any specific case (a project, a claim, a forecast), ask how often things of this kind turn out a certain way.

	Run premortems before important decisions.

	Sleep on it. When a decision is important and there’s time, delay. Reactions formed in anger or excitement are rarely calibrated.

	Prefer depth to volume. Read fewer breaking news items and more long-form analysis, books, and primary sources.



Further reading

Practical critical thinking


	Carl Sagan, The Demon-Haunted World: Science as a Candle in the Dark (Random House, 1995). Includes the baloney detection kit.

	Walter Sinnott-Armstrong, Think Again: How to Reason and Argue (Oxford University Press, 2018).

	Julia Galef, The Scout Mindset (Portfolio, 2021).

	Daniel Dennett, Intuition Pumps and Other Tools for Thinking (W. W. Norton, 2013).

	Ralph Johnson and J. Anthony Blair, Logical Self-Defense (IDEA, 2006).

	Sam Wineburg, Why Learn History (When It’s Already on Your Phone) (University of Chicago Press, 2018), and Wineburg and Mike Caulfield, Verified: How to Think Straight, Get Duped Less, and Make Better Decisions about What to Believe Online (University of Chicago Press, 2023).

	Carl Bergstrom and Jevin West, Calling Bullshit (Random House, 2020).



Argumentation and dialogue


	Frans van Eemeren and Rob Grootendorst, A Systematic Theory of Argumentation: The Pragma-Dialectical Approach (Cambridge University Press, 2004).

	Douglas Walton and Erik Krabbe, Commitment in Dialogue (SUNY Press, 1995).

	Paul Graham, “How to Disagree” (2008), available on his website.

	Ian Leslie, Conflicted: Why Arguments Are Tearing Us Apart and How They Can Bring Us Together (Faber, 2021).



Rhetoric


	Jay Heinrichs, Thank You for Arguing (Three Rivers Press, 3rd ed. 2017). An accessible introduction to classical rhetoric, including stasis theory.
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Glossary
Short definitions of the key terms used in this guide. Each entry links to the section where the concept is explained in full. Terms are alphabetized ignoring articles and punctuation.

A · B · C · D · E · F · G · H · I · J · K · L · M · N · O · P · R · S · T · U · V · W

A

A posteriori. Known (or knowable) only through experience of the world. “Water boils at 100 °C at sea level.” → Ch. 1

A priori. Knowable independently of experience, beyond the experience needed to grasp the concepts involved. “7 + 5 = 12.” → Ch. 1, Ch. 7

Abduction. Inference to a hypothesis because it would best explain the evidence; also called inference to the best explanation. → Ch. 3, Ch. 10

Acceptance. Adopting a proposition as a premise for reasoning or action in some context, whether or not one believes it. → Ch. 1

Access internalism. The view that whatever justifies a belief must be accessible to the believer by reflection. → Ch. 6

Ad hoc hypothesis. A modification introduced solely to save a theory from refutation, without independent testable consequences. → Ch. 10

Ad hominem. Attacking the person who makes an argument rather than the argument itself. → Ch. 15

Affirming the consequent. The invalid form “If P then Q; Q; therefore P.” → Ch. 3

Agrippa’s trilemma. The argument that every attempt at justification ends in an infinite regress, a circle, or an arbitrary assumption. Also called the Münchhausen trilemma. → Ch. 6

Ambiguity. Having two or more distinct meanings (lexical, syntactic, scope, collective/distributive). Distinct from vagueness. → Ch. 4

Analytic. True in virtue of meaning alone (or, for Kant, the predicate is contained in the subject concept). “All bachelors are unmarried.” → Ch. 1

Anchoring. The tendency for estimates to be pulled toward an initial value, even an irrelevant one. → Ch. 14

Anti-realism. The view that truth in some domain is tied to what we could verify or recognize, or (in philosophy of science) that we need not believe theories are true about unobservables. → Ch. 11, Ch. 10

Apt belief. Sosa’s term for a belief that is true because it manifests the believer’s competence. → Ch. 5

Argument. A set of statements in which some (premises) are offered as reasons for another (conclusion). → Ch. 3

Argument from ignorance. Concluding that something is true because it hasn’t been proven false, or vice versa. → Ch. 15

Argument mapping. Diagramming the structure of reasoning: premises, conclusions, objections, and rebuttals. → Ch. 3

Availability heuristic. Judging frequency or probability by how easily examples come to mind. → Ch. 14

B

Base rate. The prior frequency of something in a population; ignoring it produces base rate neglect. → Ch. 9

Basic belief. In foundationalism, a belief justified non-inferentially, not on the basis of other beliefs. → Ch. 6

Basing relation. The relation between a belief and the reasons for which it is actually held. → Ch. 6

Bayes’ theorem. The rule for updating the probability of a hypothesis given evidence: posterior odds = prior odds × likelihood ratio. → Ch. 9

Bayesian epistemology. The theory that rational degrees of belief obey the probability axioms and are updated by conditionalization. → Ch. 9

Begging the question. Arguing in a way that assumes the conclusion; circular reasoning. → Ch. 15

Belief. The attitude of taking a proposition to be true. → Ch. 1

Brain in a vat. A skeptical scenario in which a disembodied brain receives computer-generated experiences indistinguishable from normal life. → Ch. 8

Brier score. A measure of the accuracy of probabilistic forecasts: the mean squared difference between forecast probabilities and outcomes. → Ch. 9

Bullshit (technical sense). Speech produced with indifference to whether it is true (Frankfurt). → Ch. 11

Burden of proof. The obligation to support a claim; the party who bears it loses if no decisive argument is given. → Ch. 16

C

Calibration. The match between one’s confidence and one’s accuracy: being right about 70% of the time when 70% confident. → Ch. 9

Charity, principle of. Interpreting others’ statements in the most reasonable way available. → Ch. 3

Closure principle. If you know p and know that p entails q, you know (or are in a position to know) q. → Ch. 8

Cogency. The property of an inductive argument that is strong and has true (or acceptable) premises. → Ch. 3

Coherence theory of truth. The view that a proposition is true if it coheres with a system of propositions. → Ch. 11

Coherentism. The view that beliefs are justified by their coherence with a whole system of beliefs, not by basic foundations. → Ch. 6

Conciliationism. The view that on learning that an epistemic peer disagrees, one should move substantially toward their view. → Ch. 12

Conditionalization. Updating credences by setting the new probability of H equal to the old conditional probability of H given the evidence learned. → Ch. 9

Confirmation bias. The tendency to seek, interpret, and recall information in ways that confirm existing beliefs. → Ch. 14

Confounding. A third factor that causes both of two correlated variables, creating a misleading association. → Ch. 10

Conjunction fallacy. Judging a conjunction (A and B) more probable than one of its parts. → Ch. 9

Consensus (scientific). Agreement among most experts in a field, usually resulting from convergent lines of evidence. → Ch. 10

Contextualism (epistemic). The view that the truth of “S knows that p” depends on the standards in play in the attributor’s context. → Ch. 8

Contingent. True but could have been false. → Ch. 1

Continuum fallacy. Inferring that there is no real difference between X and Y because there is no sharp line between them. → Ch. 4

Correspondence theory of truth. The view that a proposition is true if it corresponds to the facts. → Ch. 11

Credence. A degree of belief, represented as a number between 0 and 1. → Ch. 1

Critical rationalism. Popper’s view that beliefs cannot be justified, only criticized, and that rationality consists in openness to criticism. → Ch. 6

Crux. A point on which a disagreement depends; settling it would change someone’s mind. → Ch. 16

Curse of knowledge. See Epistemic egocentrism.

Cynical Theory. Nagel’s name for the view that “knowledge” is merely a label for the opinions of the powerful. → Ch. 11

D

De re / de dicto. The distinction between a claim about a thing (de re) and a claim about a proposition or description (de dicto). → Ch. 3

Deduction. Reasoning in which the premises are meant to guarantee the conclusion. → Ch. 3

Deep disagreement. Disagreement over what counts as evidence or authority, so that the parties share no common ground for argument. → Ch. 12

Defeater. A consideration that removes or reduces a belief’s justification. Rebutting defeaters are reasons against the conclusion; undercutting defeaters are reasons against the support. → Ch. 6

Deflationism. The view that there is nothing substantial to say about the nature of truth beyond the T-schema. → Ch. 11

Demarcation problem. The problem of distinguishing science from pseudoscience and non-science. → Ch. 10

Disjunctivism. The view that veridical perception and hallucination are fundamentally different kinds of mental state. → Ch. 7

Dogmatism (Pryor’s technical sense). The view that perceptual experience gives immediate prima facie justification, without prior justification that perception is reliable. → Ch. 8

Doxastic. Pertaining to belief (from Greek doxa). The doxastic attitudes are belief, disbelief, and suspension of judgment. → Ch. 1

Doxastic voluntarism. The view that we can choose what to believe. → Ch. 6

Dual-process theory. The view that cognition involves fast, intuitive (System 1) and slow, deliberate (System 2) processes. → Ch. 14

Duhem–Quine thesis. Hypotheses are tested only in conjunction with auxiliary assumptions, so a failed prediction does not show which hypothesis is false. → Ch. 10

Dunning–Kruger effect. The finding that low performers overestimate their competence; its interpretation is disputed. → Ch. 14

Dutch book. A set of bets that guarantees a loss; credences that violate probability axioms are vulnerable to one. → Ch. 9

E

E = K. Williamson’s thesis that one’s evidence is exactly one’s knowledge. → Ch. 5

Echo chamber. A social structure in which outside voices are actively discredited. Contrast with an epistemic bubble. → Ch. 12

Ecological rationality. The view that heuristics are rational when adapted to the structure of the environment. → Ch. 14

Empiricism. The view that knowledge derives chiefly or entirely from experience. → Ch. 2

Epistemic bubble. An information network from which other voices are omitted, but not discredited. → Ch. 12

Epistemic egocentrism. The difficulty of setting aside one’s own knowledge when judging someone who knows less; also called the curse of knowledge. → Ch. 14

Epistemic injustice. A wrong done to someone in their capacity as a knower, in testimonial or hermeneutical forms. → Ch. 12

Epistemic luck. Luck in how a belief comes to be true. Veritic luck is incompatible with knowledge. → Ch. 5

Epistemic vigilance. The largely unconscious monitoring of informants for competence and honesty. → Ch. 7

Epistemology. The study of knowledge, belief, evidence, justification, and rationality. → Ch. 1

Equivocation. Using a word in different senses within one argument. → Ch. 15

Essentially contested concept. A concept whose proper application is inherently disputed, such as democracy or justice (Gallie). → Ch. 4

Evidence. What makes a proposition more or less likely to be true; E is evidence for H if E is more probable given H than given not-H. → Ch. 1, Ch. 9

Evidentialism. The view that a belief is justified if and only if it fits the believer’s evidence. → Ch. 6

Externalism. The view that justification or knowledge can depend on factors outside the subject’s awareness, such as reliability. → Ch. 6

F

Factive. A verb or state that entails the truth of its complement: “knows that p” entails p. → Ch. 5

Fallacy. A common pattern of bad reasoning that seems persuasive. → Ch. 15

Fallibilism. The view that we can know (or justifiably believe) something even though our grounds don’t guarantee its truth. → Ch. 6

Falsifiability. Popper’s criterion: a theory is scientific if some possible observation could refute it. → Ch. 10

False-belief task. A test of whether someone can attribute a mistaken belief to another; children typically pass explicit versions around age four or five. → Ch. 14

Family resemblance. Wittgenstein’s term for a concept whose instances share overlapping similarities but no single common feature. → Ch. 4

Foundationalism. The view that justified beliefs rest ultimately on basic beliefs that are justified non-inferentially. → Ch. 6

Foundherentism. Haack’s hybrid of foundationalism and coherentism, modeled on a crossword puzzle. → Ch. 6

Framing effect. Different choices produced by logically equivalent descriptions of the same options. → Ch. 14

G

Gettier case. A case of justified true belief that is not knowledge because the belief is true by luck. → Ch. 5

Groupthink. A cohesive group’s tendency to suppress dissent and fail to consider alternatives. → Ch. 12

Grue. Goodman’s predicate (green if examined before t, blue otherwise) illustrating the new riddle of induction. → Ch. 9

H

Heuristic. A mental shortcut for judgment or decision. → Ch. 14

Higher-order evidence. Evidence about one’s own capacity to evaluate evidence. → Ch. 12

Hinge epistemology. The view, from Wittgenstein’s On Certainty, that some propositions are presupposed by all inquiry and are not themselves objects of doubt or evidence. → Ch. 8

Hume’s fork. The division of all knowledge into relations of ideas and matters of fact. → Ch. 2

I

Illusion of explanatory depth. Believing one understands how things work much better than one does. → Ch. 14

Illusory truth effect. Repeated statements are judged more likely to be true. → Ch. 14

Incommensurability. Kuhn’s claim that rival paradigms lack a common measure for comparison. → Ch. 10

Induction. Reasoning from observed cases to general conclusions or to unobserved cases. → Ch. 3, Ch. 9

Inductive risk. The risk of error in accepting or rejecting a hypothesis; its consequences affect how much evidence should be required. → Ch. 10

Inference to the best explanation. See Abduction. → Ch. 10

Infinitism. The view that justification comes from an infinite, non-repeating chain of available reasons. → Ch. 6

Information cascade. A situation in which people follow others’ choices and ignore their own information, so that errors can lock in. → Ch. 12

Intellectual humility. Being attentive to, and owning, one’s intellectual limitations. → Ch. 13

Intellectual virtue. A character trait or ability that makes someone a good thinker, such as open-mindedness or intellectual courage. → Ch. 13

Interest-relative invariantism. The view that “know” has a fixed meaning but whether a subject knows depends partly on what is at stake for that subject. Also called subject-sensitive invariantism. → Ch. 8

Internalism. The view that justification depends only on factors internal to the subject’s perspective. → Ch. 6

Is–ought gap. Hume’s observation that no normative conclusion follows from purely factual premises. → Ch. 4

J

Justification. The property a belief has when it is held for good reasons or formed appropriately. Propositional justification is having good reasons available; doxastic justification is believing for good reasons. → Ch. 6

Justified true belief (JTB). The classical analysis of knowledge, refuted by Gettier. → Ch. 5

K

KK principle. If one knows p, one knows that one knows p. → Ch. 5

Knowledge by acquaintance. Direct familiarity with a thing, person, or experience (Russell). → Ch. 1

Knowledge by presence (ʿilm ḥuḍūrī). Knowledge in which the object is immediately present to the knower without representation (Suhrawardī). → Ch. 7

Knowledge-first epistemology. Williamson’s view that knowledge is basic and unanalyzable, and explains belief, evidence, and justification. → Ch. 5

Knowledge-how. Practical knowledge of how to do something. → Ch. 1

L

Likelihood ratio. P(E | H) / P(E | not-H): how much more expected the evidence is if the hypothesis is true. → Ch. 9

Lockean thesis. One should believe p if and only if one’s credence in p exceeds a threshold. → Ch. 9

Lottery paradox. High credence that each ticket loses seems to justify believing each will lose, yet one ticket wins. → Ch. 9

M

Masked man fallacy. Substituting co-referring terms inside a belief or knowledge context. → Ch. 4

Meno problem. Why is knowledge more valuable than true belief? → Ch. 5

Mindreading. The capacity to attribute mental states such as knowing, believing, and wanting to others; the source of our intuitions about who knows what. → Ch. 14

Modus ponens. “If P then Q; P; therefore Q.” Modus tollens. “If P then Q; not Q; therefore not P.” → Ch. 3

Mooreanism. Responding to skepticism by holding that we know ordinary truths (such as “I have hands”) better than any skeptical premise. → Ch. 8

Moral encroachment. The view that moral considerations can affect what one is justified in believing. → Ch. 13

Motivated reasoning. Reasoning driven by a desire to reach a particular conclusion. → Ch. 14

Motte and bailey. Advancing a bold claim and retreating to a modest one when challenged. → Ch. 15

Myside bias. Evaluating and generating evidence in a way biased toward one’s own opinions. → Ch. 14

Myth of the Given. Sellars’s critique of the idea that experience provides non-conceptual foundations that can justify beliefs. → Ch. 2

N

Natural frequencies. Presenting probabilities as counts of cases (“9 out of 98”), which improves reasoning. → Ch. 9

Naturalized epistemology. Epistemology continuous with empirical science, especially psychology (Quine). → Ch. 2

Necessary condition. Q is necessary for P if P cannot be true without Q. → Ch. 3

Necessary truth. A truth that could not have been false. → Ch. 1

Neurath’s boat. The image of rebuilding a ship at sea: we must revise beliefs while relying on the rest. → Ch. 2

No-miracles argument. The success of science would be a miracle unless our theories were approximately true. → Ch. 10

Normative. Concerning what ought to be, rather than what is. → Ch. 1

O

Ockham’s razor. Don’t multiply entities beyond necessity; prefer simpler explanations, other things being equal. → Ch. 16

Open-mindedness. Willingness and ability to take alternative views seriously. → Ch. 13

Overconfidence. Overestimation, overplacement, or overprecision in one’s judgments. → Ch. 14

P

P-value. The probability, assuming the null hypothesis and model, of data at least as extreme as those observed. Not the probability that the null hypothesis is true. → Ch. 9

Paradigm. Kuhn’s term for the shared exemplars and framework of a scientific field. → Ch. 10

Peer disagreement. Disagreement with someone who has the same evidence and is equally competent. → Ch. 12

Pessimistic meta-induction. Many successful past theories were false, so current ones probably are too. → Ch. 10

Phenomenal conservatism. If it seems to S that p, S thereby has some justification for p, absent defeaters. → Ch. 6

Pragmatic encroachment. The view that practical stakes affect whether one knows or is justified. → Ch. 13

Pragmatism. The philosophical tradition of Peirce, James, and Dewey, linking meaning and truth to practice and inquiry. → Ch. 2, Ch. 11

Pramāṇa. In Indian philosophy, a means of valid knowledge, such as perception, inference, or testimony. → Ch. 2

Preface paradox. An author rationally believes each claim in her book, and also that at least one is false. → Ch. 9

Prior probability. The probability of a hypothesis before considering new evidence. → Ch. 9

Problem of the criterion. To identify knowledge we need criteria, and to test criteria we need known cases. → Ch. 6

Proposition. What a declarative sentence expresses; the bearer of truth and falsity. → Ch. 1

Propositional knowledge. Knowing that something is the case. → Ch. 1

Prosecutor’s fallacy. Confusing P(evidence | innocence) with P(innocence | evidence). → Ch. 9

R

Rationalism. The view that reason is a major source of knowledge, including substantive a priori knowledge. → Ch. 2, Ch. 7

Reductio ad absurdum. Refuting a claim by showing it leads to a contradiction or absurdity. → Ch. 3

Reductionism (about testimony). The view that testimonial justification reduces to perception, memory, and inference. Global reductionism appeals to the general track record of testimony; local reductionism requires specific reasons to trust each speaker. → Ch. 7

Reflective equilibrium. Adjusting principles and case judgments against each other until they cohere. → Ch. 4

Regress problem. If every justified belief requires justification from another, the chain must end, circle, or go on forever. → Ch. 6

Regression to the mean. Extreme values tend to be followed by values closer to the average. → Ch. 9

Relativism. The view that truth, justification, or values are relative to a framework. → Ch. 11

Relevant alternatives theory. To know p, one must rule out relevant alternatives to p, not all alternatives. → Ch. 8

Reliabilism. The view that knowledge or justification depends on being produced by a reliable process. → Ch. 5, Ch. 6

Replication crisis. The discovery that many published findings fail to replicate. → Ch. 10

Representativeness heuristic. Judging probability by resemblance to a typical case. → Ch. 14

S

Safety. A belief is safe if it could not easily have been false: in nearby worlds where one believes it, it is true. → Ch. 5

Scout mindset. Galef’s term for the motivation to see things as they are, rather than defend one’s beliefs. → Ch. 14

Sensitivity. A belief is sensitive if, were it false, one would not hold it. → Ch. 5

Simpson’s paradox. A trend present in every subgroup can reverse when the groups are combined. → Ch. 9

Skepticism. The view that we know much less than we think, or nothing. → Ch. 8

Slippery slope. Arguing that a first step will lead to a chain of consequences ending in disaster; sometimes fallacious, sometimes not. → Ch. 15

Social constructionism. The view that some things taken as natural are products of social practices. → Ch. 11

Social epistemology. The study of the social dimensions of knowledge. → Ch. 12

Sorites paradox. The paradox of the heap, arising from vague predicates. → Ch. 4

Soundness. A deductive argument is sound if it is valid and its premises are true. → Ch. 3

Source amnesia. Remembering a fact while forgetting where one learned it; a key test case for internalism. → Ch. 6

Standpoint theory. The view that social position shapes knowledge and that marginalized positions can offer epistemic advantages. → Ch. 12

Stasis theory. The classical method of locating a disagreement at fact, definition, quality, or procedure. → Ch. 16

Steelmanning. Constructing the strongest version of an opposing argument. → Ch. 16

Straw man. Misrepresenting an opponent’s view as weaker, then refuting the misrepresentation. → Ch. 15

Sufficient condition. P is sufficient for Q if P’s truth guarantees Q’s. → Ch. 3

Survivorship bias. Drawing conclusions from the cases that survived a selection process, ignoring those that didn’t. → Ch. 15

Swamping problem. If reliability matters only as a means to truth, it adds no value to a belief that is already true. → Ch. 5

Synthetic. True in virtue of how the world is, not meaning alone. → Ch. 1

Synthetic a priori. Kant’s category of truths that are substantive yet knowable independently of experience. → Ch. 1

T

T-schema. “‘p’ is true if and only if p.” → Ch. 11

Testimonial injustice. Giving a speaker less credibility than deserved because of identity prejudice. → Ch. 12

Testimony. Coming to believe something because someone told you. → Ch. 7

Theory-ladenness. The dependence of observation on the observer’s concepts and theories. → Ch. 10

Toulmin model. A model of argument with claim, data, warrant, backing, qualifier, and rebuttal. → Ch. 3

Tracking. Nozick’s theory that knowledge requires sensitivity and adherence to the truth. → Ch. 5

Truth. On the most common view, correspondence with how things are; theories differ. → Ch. 11

U

Underdetermination. The situation in which the evidence is compatible with rival theories. → Ch. 10

Understanding. Grasping how things fit together and why, often thought more valuable than knowledge. → Ch. 5

Uniqueness thesis. For any body of evidence, exactly one doxastic attitude is rational. Contrast with permissivism. → Ch. 12

V

Vagueness. Having borderline cases where it is unclear whether a term applies. → Ch. 4

Validity. A deductive argument is valid if it is impossible for its premises to be true and its conclusion false. → Ch. 3

Verbal dispute. A disagreement that depends only on different uses of a word. → Ch. 4

Verification principle. The logical positivists’ claim that a statement is meaningful only if analytic or empirically verifiable. → Ch. 2

Virtue epistemology. Epistemology centered on the intellectual abilities and character of knowers. → Ch. 13

W

Warrant. Whatever turns true belief into knowledge (Plantinga’s term). → Ch. 1

Wisdom of crowds. The accuracy of aggregated independent judgments. → Ch. 12
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Reading List and Study Plan

“Some books are to be tasted, others to be swallowed, and some few to be chewed and digested.”

— Francis Bacon, “Of Studies” (1625)



This appendix gathers the best books and resources for going deeper, arranged by level and topic, and offers a twelve-week study plan that uses this guide together with primary texts. Each chapter of the guide also ends with its own specialized reading list.

How to read philosophy

Philosophy is read differently from fiction or news. A few habits make an enormous difference:


	Read slowly, and more than once. A first pass for the overall shape; a second pass for the argument.

	Find the thesis. What is the author trying to establish, and against whom?

	Reconstruct the argument in standard form (see Reconstructing real arguments). Number the premises. Supply what’s missing.

	Summarize each section in a sentence or two, in your own words. If you can’t, you haven’t understood it yet.

	Look for the key distinctions and examples. Philosophers’ examples (the Gettier cases, the brain in a vat, the shipowner) are where arguments are tested.

	Evaluate only after understanding. Apply the principle of charity. Ask what the strongest objection is, and how the author might reply.

	Use secondary sources, especially the Stanford Encyclopedia of Philosophy, to see how others read the text, but read the primary text first.

	Write. A short written response (one page: summary, one objection, one reply) teaches more than several hours of rereading.



The philosopher Jim Pryor’s online “Guidelines on Reading Philosophy” and “Guidelines on Writing a Philosophy Paper” are excellent, brief, and free.

Level 1: Start here

Accessible books that require no background. If you read only five books, choose from this list.

Epistemology


	Jennifer Nagel, Knowledge: A Very Short Introduction (Oxford University Press, 2014). The best short overview of the field.

	Duncan Pritchard, What Is This Thing Called Knowledge? (Routledge, 4th ed. 2018). Clear, short chapters, ideal for self-study.

	Bertrand Russell, The Problems of Philosophy (1912). Over a century old and still one of the finest introductions. Free online.

	Simon Blackburn, Truth: A Guide (Oxford University Press, 2005).



Logic and argument


	Anthony Weston, A Rulebook for Arguments (Hackett, 5th ed. 2017). Short and practical.

	Walter Sinnott-Armstrong, Think Again: How to Reason and Argue (Oxford University Press, 2018).

	Graham Priest, Logic: A Very Short Introduction (Oxford University Press, 2nd ed. 2017).



Science and evidence


	Samir Okasha, Philosophy of Science: A Very Short Introduction (Oxford University Press, 2nd ed. 2016).

	Carl Sagan, The Demon-Haunted World (Random House, 1995).

	Gerd Gigerenzer, Calculated Risks / Reckoning with Risk (2002).

	David Spiegelhalter, The Art of Statistics (Pelican, 2019).



Mind and reasoning


	Julia Galef, The Scout Mindset (Portfolio, 2021).

	Daniel Kahneman, Thinking, Fast and Slow (2011). Read with the caveats in Chapter 14.

	Steven Pinker, Rationality (Viking, 2021).



Knowledge in society


	Cailin O’Connor and James Owen Weatherall, The Misinformation Age (Yale University Press, 2019).

	Carl Bergstrom and Jevin West, Calling Bullshit (Random House, 2020).

	Harry Frankfurt, On Bullshit (Princeton University Press, 2005). About 70 small pages.



Reading map: Nagel’s Knowledge: A Very Short Introduction

Jennifer Nagel’s Knowledge: A Very Short Introduction (Oxford University Press, 2014) is the best short book on the subject, and a natural companion to this guide. Read a section of Nagel, then the matching guide sections for more detail, further arguments, and exercises. The guide draws on Nagel’s arguments and examples in the places listed here, always with a citation.




	Nagel’s chapter and section
	Matching guide sections





	1. Introduction
	



	Searching for knowledge; Knowledge and the knower
	Three kinds of knowing; Group knowledge and belief



	Spotting the difference (the Cynical Theory; “know” in every language)
	Three kinds of knowing; The “Cynical Theory” of knowledge



	Knowing vs thinking (factivity; Protagoras)
	The truth condition; Protagoras and the self-refutation argument



	2. Scepticism
	



	Can you be sure?
	Why study skepticism?; Cartesian skepticism



	The historical roots of scepticism
	The Hellenistic schools; Pyrrhonian skepticism



	Old challenges, fresh replies (Moore, Russell, Putnam, Chalmers, Williamson)
	Mooreanism; Abductive responses; Semantic externalism; The simulation argument; Diagnosing skepticism’s appeal



	3. Rationalism and empiricism
	



	The Early Modern period
	The early modern revolution



	The rationalism of René Descartes
	Descartes and the quest for certainty; Classical foundationalism



	The empiricism of John Locke
	Locke; Locke: testimony gives only probability



	4. The analysis of knowledge
	



	Gettier’s challenge
	The Gettier problem; No false lemmas



	The causal theory of knowledge
	The causal theory; Reliabilism



	No way out?
	The inescapability of Gettier problems



	Can knowing be analysed at all? (knowledge first; ancient Gettier cases)
	Knowledge first; Epistemology in India



	5. Internalism and externalism
	



	The first-person point of view
	Internalism and externalism



	Nozick’s tracking theory
	Sensitivity and tracking



	The Generality Problem
	Reliabilism; Test cases for internalism and externalism



	Questionable methods (BonJour’s clairvoyant; two ways of thinking)
	Test cases for internalism and externalism; Dual-process theories



	6. Testimony
	



	They told you so
	Testimony



	No way to know (Locke)
	Locke: testimony gives only probability



	The middle ground: reductionism
	Reductionism



	Testimony as a distinctive source of knowledge (Gautama, Lackey, Wikipedia, Craig)
	Anti-reductionism; Transmission and generation; Why do we have the concept of knowledge?



	7. Shifting standards?
	



	Counting on context
	Contextualism



	The emergence of contextualism
	The closure argument; Relevant alternatives



	Interest-relative invariantism
	Subject-sensitive invariantism; Pragmatic encroachment



	Old-fashioned invariantism, again?
	Subject-sensitive invariantism (moderate invariantism)



	8. Knowing about knowing
	



	Epistemology’s raw materials; Reading minds
	Mindreading: how we attribute knowledge



	Challenges to the case method
	Thought experiments and intuitions



	Impressions of knowledge, and knowledge itself
	Thought experiments and intuitions; Reflective equilibrium





Topics this guide covers that Nagel’s short book does not (or only briefly): logic and argument (Ch. 3), language and definitions (Ch. 4), justification’s structure (Ch. 6), perception, memory, and introspection (Ch. 7), probability and statistics (Ch. 9), philosophy of science (Ch. 10), theories of truth (Ch. 11), social epistemology (Ch. 12), intellectual virtue (Ch. 13), cognitive biases (Ch. 14), fallacies (Ch. 15), and practical method (Ch. 16).

Level 2: Textbooks and classics

Epistemology textbooks


	Robert Audi, Epistemology: A Contemporary Introduction to the Theory of Knowledge (Routledge, 3rd ed. 2011).

	Richard Feldman, Epistemology (Prentice Hall, 2003).

	Noah Lemos, An Introduction to the Theory of Knowledge (Cambridge University Press, 2nd ed. 2020).

	Richard Fumerton, Epistemology (Blackwell, 2006).



Logic textbooks


	Irving Copi, Carl Cohen, and Victor Rodych, Introduction to Logic (Routledge, 15th ed. 2019).

	Walter Sinnott-Armstrong and Robert Fogelin, Understanding Arguments (Cengage, 9th ed. 2014).

	Ian Hacking, An Introduction to Probability and Inductive Logic (Cambridge University Press, 2001).

	P. D. Magnus and others, forall x (free open textbook).



Philosophy of science


	A. F. Chalmers, What Is This Thing Called Science? (4th ed. 2013).

	Peter Godfrey-Smith, Theory and Reality (University of Chicago Press, 2nd ed. 2021).

	Thomas Kuhn, The Structure of Scientific Revolutions (1962).

	Karl Popper, Conjectures and Refutations (1963).

	Carl Hempel, Philosophy of Natural Science (1966).

	Judea Pearl and Dana Mackenzie, The Book of Why (2018).



Psychology of reasoning and judgment


	Thomas Gilovich, How We Know What Isn’t So (1991).

	Keith Stanovich, The Bias That Divides Us (MIT Press, 2021).

	Hugo Mercier and Dan Sperber, The Enigma of Reason (Harvard University Press, 2017).

	Philip Tetlock and Dan Gardner, Superforecasting (Crown, 2015).

	Steven Sloman and Philip Fernbach, The Knowledge Illusion (Riverhead, 2017).



Social epistemology and ethics of belief


	Miranda Fricker, Epistemic Injustice (Oxford University Press, 2007).

	Paul Boghossian, Fear of Knowledge (Oxford University Press, 2006).

	Onora O’Neill, A Question of Trust (Cambridge University Press, 2002).

	Quassim Cassam, Vices of the Mind (Oxford University Press, 2019).

	Jonathan Rauch, The Constitution of Knowledge (Brookings, 2021).



Level 3: Advanced and specialist


	Timothy Williamson, Knowledge and Its Limits (Oxford University Press, 2000).

	Ernest Sosa, A Virtue Epistemology (Oxford University Press, 2007).

	Laurence BonJour and Ernest Sosa, Epistemic Justification (Blackwell, 2003).

	Alvin Goldman, Epistemology and Cognition (Harvard University Press, 1986) and Knowledge in a Social World (Oxford University Press, 1999).

	Alvin Plantinga, Warrant: The Current Debate and Warrant and Proper Function (Oxford University Press, 1993).

	Robert Nozick, Philosophical Explanations (Harvard University Press, 1981), ch. 3.

	Barry Stroud, The Significance of Philosophical Scepticism (Oxford University Press, 1984).

	Keith DeRose, The Case for Contextualism (Oxford University Press, 2009).

	Duncan Pritchard, Epistemic Luck (2005) and Epistemic Angst (2015).

	Jason Stanley, Knowledge and Practical Interests (Oxford University Press, 2005).

	Jennifer Lackey, Learning from Words (Oxford University Press, 2008).

	Michael Titelbaum, Fundamentals of Bayesian Epistemology (Oxford University Press, 2022).

	Peter Lipton, Inference to the Best Explanation (Routledge, 2nd ed. 2004).

	Bas van Fraassen, The Scientific Image (Oxford University Press, 1980).

	Judea Pearl, Causality (Cambridge University Press, 2nd ed. 2009).

	Susan Haack, Evidence and Inquiry (1993; expanded ed. 2009).

	Linda Zagzebski, Virtues of the Mind (Cambridge University Press, 1996).

	Edward Craig, Knowledge and the State of Nature (Oxford University Press, 1990).

	Crispin Wright, Truth and Objectivity (Harvard University Press, 1992).



Anthologies and reference works


	Ernest Sosa, Jaegwon Kim, Jeremy Fantl, and Matthew McGrath (eds.), Epistemology: An Anthology (Wiley-Blackwell, 2nd ed. 2008). The standard collection of classic papers.

	Sven Bernecker and Fred Dretske (eds.), Knowledge: Readings in Contemporary Epistemology (Oxford University Press, 2000).

	Matthias Steup, John Turri, and Ernest Sosa (eds.), Contemporary Debates in Epistemology (Wiley-Blackwell, 2nd ed. 2014).

	Alvin Goldman and Dennis Whitcomb (eds.), Social Epistemology: Essential Readings (Oxford University Press, 2011).

	Sven Bernecker and Duncan Pritchard (eds.), The Routledge Companion to Epistemology (Routledge, 2011).

	Paul Moser (ed.), The Oxford Handbook of Epistemology (Oxford University Press, 2002).

	Keith DeRose and Ted Warfield (eds.), Skepticism: A Contemporary Reader (Oxford University Press, 1999).



Primary texts by period

Read these in the original (in good translations), with this guide’s history chapter as a map.

Ancient


	Plato, Meno, Theaetetus, Republic Books V–VII, Apology.

	Aristotle, Posterior Analytics I.1–3 and II.19; Nicomachean Ethics Book VI; On Sophistical Refutations.

	Sextus Empiricus, Outlines of Scepticism, Book I (trans. Annas and Barnes).

	Cicero, Academica.



Medieval and Renaissance


	Augustine, Against the Academics.

	Al-Ghazālī, Deliverance from Error.

	Montaigne, “Apology for Raymond Sebond” (Essays, II.12).

	Francis Bacon, Novum Organum, Book I (the idols).



Early modern


	René Descartes, Meditations on First Philosophy (1641), with selected Objections and Replies.

	John Locke, An Essay Concerning Human Understanding (1689), Book I, Book II chs. 1–8, Book IV.

	George Berkeley, Three Dialogues between Hylas and Philonous (1713).

	David Hume, An Enquiry Concerning Human Understanding (1748).

	Thomas Reid, An Inquiry into the Human Mind on the Principles of Common Sense (1764).

	Immanuel Kant, Prolegomena to Any Future Metaphysics (1783); “What Is Enlightenment?” (1784).



Nineteenth century


	John Stuart Mill, On Liberty (1859), ch. 2; A System of Logic (1843), Book III.

	W. K. Clifford, “The Ethics of Belief” (1877).

	Charles Sanders Peirce, “The Fixation of Belief” (1877); “How to Make Our Ideas Clear” (1878).

	William James, “The Will to Believe” (1896); Pragmatism (1907).



Twentieth century


	Bertrand Russell, The Problems of Philosophy (1912).

	G. E. Moore, “A Defence of Common Sense” (1925); “Proof of an External World” (1939).

	A. J. Ayer, Language, Truth and Logic (1936).

	Karl Popper, Conjectures and Refutations (1963), ch. 1.

	W. V. O. Quine, “Two Dogmas of Empiricism” (1951); “Epistemology Naturalized” (1969).

	Wilfrid Sellars, “Empiricism and the Philosophy of Mind” (1956).

	Ludwig Wittgenstein, On Certainty (1969).

	Edmund Gettier, “Is Justified True Belief Knowledge?” (1963).

	Thomas Kuhn, The Structure of Scientific Revolutions (1962).

	Alvin Goldman, “What Is Justified Belief?” (1979).



Non-Western traditions

Indian


	Jonardon Ganeri, Philosophy in Classical India (Routledge, 2001).

	Bimal Krishna Matilal, Perception: An Essay on Classical Indian Theories of Knowledge (Oxford University Press, 1986).

	Stephen Phillips, Epistemology in Classical India: The Knowledge Sources of the Nyāya School (Routledge, 2012).

	Nāgārjuna, The Dispeller of Disputes (Vigrahavyāvartanī), trans. Jan Westerhoff (Oxford University Press, 2010).



Islamic and Iranian


	Al-Ghazālī, Deliverance from Error (al-Munqidh min al-Ḍalāl).

	Suhrawardī, The Philosophy of Illumination, trans. John Walbridge and Hossein Ziai (1999).

	Mehdi Ha’iri Yazdi, The Principles of Epistemology in Islamic Philosophy: Knowledge by Presence (SUNY Press, 1992).

	Peter Adamson, Philosophy in the Islamic World (Oxford University Press, 2016), and the related podcast series.

	For Persian readers: ʿAllāmah Ṭabāṭabāʾī’s Uṣūl-e falsafeh va ravesh-e re’ālism (The Principles of Philosophy and the Method of Realism), with commentary by Morteza Motahhari, and Motahhari’s Mas’aleh-ye shenākht (The Problem of Knowledge) present epistemology from within the Islamic philosophical tradition. Many of the Western classics listed above (Russell, Descartes, Hume, Kant, Popper, Kuhn, Kahneman) are available in Persian translation.



Chinese


	Bryan Van Norden, Introduction to Classical Chinese Philosophy (Hackett, 2011).

	Zhuangzi: The Essential Writings, trans. Brook Ziporyn (Hackett, 2009).

	Xunzi: The Complete Text, trans. Eric Hutton (Princeton University Press, 2014), especially ch. 21, “Undoing Fixation.”



Comparative


	Peter Adamson’s A History of Philosophy Without Any Gaps (book series and podcast) covers classical Indian, Islamic, Byzantine, African, and European philosophy.



Free online resources

Encyclopedias


	Stanford Encyclopedia of Philosophy (plato.stanford.edu). Authoritative, regularly updated, free. Start with the entries “Epistemology,” “The Analysis of Knowledge,” “Skepticism,” “Foundationalist Theories of Epistemic Justification,” “Social Epistemology,” and “Bayesian Epistemology.”

	Internet Encyclopedia of Philosophy (iep.utm.edu). Often more introductory.

	PhilPapers (philpapers.org). An index of the research literature, with bibliographies by topic.



Courses and videos


	Wireless Philosophy (Wi-Phi): short animated videos by professional philosophers, including a series on critical thinking.

	Crash Course Philosophy: accessible video introductions.

	Coursera, “Think Again: How to Reason and Argue” (Duke University; Walter Sinnott-Armstrong and Ram Neta).

	Coursera, “Introduction to Philosophy” (University of Edinburgh), including a unit on epistemology by Duncan Pritchard.

	“Calling Bullshit: Data Reasoning in a Digital World” (University of Washington; Carl Bergstrom and Jevin West): lectures and case studies available online.

	The Digital Inquiry Group’s Civic Online Reasoning curriculum (from the team formerly at the Stanford History Education Group): free lessons on lateral reading and source evaluation.



Podcasts


	Philosophy Bites (David Edmonds and Nigel Warburton): short interviews with leading philosophers.

	A History of Philosophy Without Any Gaps (Peter Adamson).

	Very Bad Wizards and Hi-Phi Nation for lively discussions of philosophy and psychology.



Practice


	Good Judgment Open (gjopen.com): a public forecasting platform where you can make probabilistic predictions and receive Brier scores.

	Clearer Thinking (clearerthinking.org): free interactive tools, including calibration training.

	Kialo: a platform for mapping pro and con arguments on debated questions.

	Argdown: a simple text syntax for argument maps.



A twelve-week study plan

About 4–6 hours a week. Each week: read the guide chapter(s), one primary text or article, do the “Check your understanding” questions before opening the answers, and complete the practice task.




	Week
	Guide chapters
	Primary reading
	Practice task





	1
	1. What Is Epistemology?
	Russell, The Problems of Philosophy, chs. 1–2
	Start a “belief journal”: write down five beliefs you hold strongly and, for each, why you hold it and what would change your mind.



	2
	2. History
	Plato, Meno (80d–86c and 97a–98b); Descartes, Meditations I–II
	Write a one-page summary of Descartes’ method of doubt and one objection to it.



	3
	3. Logic and Arguments
	Weston, A Rulebook for Arguments (whole)
	Put three newspaper opinion pieces into standard form, including hidden premises. Draw an argument map of one.



	4
	4. Language and Concepts
	Orwell, “Politics and the English Language”; Chalmers, “Verbal Disputes” (sections 1–3)
	Find a current public debate that is partly verbal. Apply the method of elimination.



	5
	5. Knowledge
	Gettier, “Is Justified True Belief Knowledge?”; Zagzebski, “The Inescapability of Gettier Problems”
	Build three original Gettier cases. Test each against the safety and sensitivity conditions.



	6
	6. Justification and 7. Sources
	BonJour, “Can Empirical Knowledge Have a Foundation?” (1978); Coady, Testimony, ch. 4
	List ten things you know only by testimony. For each, rate how well you could justify trusting the source.



	7
	8. Skepticism
	Moore, “Proof of an External World”; selections from Wittgenstein, On Certainty
	Write a dialogue between a skeptic and a contextualist.



	8
	9. Induction, Probability, Bayes
	Hume, Enquiry, Section IV; Gigerenzer, Calculated Risks, chs. 1–5
	Do the calibration exercise. Solve three base-rate problems using natural frequencies. Start a prediction journal.



	9
	10. Science and Evidence
	Popper, Conjectures and Refutations, ch. 1; Hill, “The Environment and Disease”
	Take a health news story and trace it to the original study. Evaluate it with the study checklist in Chapter 16.



	10
	11. Truth and 12. Social Epistemology
	Boghossian, Fear of Knowledge, chs. 1–2; Nguyen, “Echo Chambers and Epistemic Bubbles”
	Map your own information sources. Which are independent? Are you in a bubble or an echo chamber on any topic?



	11
	13. Virtue and the Ethics of Belief and 14. Psychology
	Clifford, “The Ethics of Belief”; James, “The Will to Believe”
	Steelman a view you strongly reject and ask someone who holds it to check your version. Apply Galef’s five tests to one of your beliefs.



	12
	15. Fallacies and 16. Toolkit
	Sagan, The Demon-Haunted World, ch. 12; Graham, “How to Disagree”
	Analyze a real debate (a podcast, televised debate, or long online thread) using all seven steps of the core loop. Write up your findings, including the cruxes.





After twelve weeks, review your belief journal from week 1. Which beliefs have you revised? Which are you now more (or less) confident in, and why?

Keeping it up

Mastery comes from use, not from reading. Some ways to keep practicing:


	Keep the prediction journal going, and check your calibration every few months.

	Join or start a reading group. Argument with others is the natural environment of reasoning (see The argumentative theory of reasoning).

	Teach someone. Explaining the Gettier problem or Bayes’ theorem to a friend will show you what you don’t yet understand.

	Return to the interactive explorer that accompanies this guide (the index.html file at the root of this repository) for a map-based view of the concepts and self-check questions.

	Revisit the checklists in Chapter 16 until they become habits.




“The important thing is not to stop questioning.”

— Albert Einstein, quoted in Life magazine (1955)
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