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THE COINCIDENCE AUDIT
When does a coincidence become evidence?
Based on the PhD research of Luděk Stehlík



The Mission
Somewhere beyond Neptune. The Galactic Council of Reason is in session.
Agenda item 7: Earth's membership application.
WOMAN ON SCREEN: Mom?! I was JUST thinking of you!
MIRACLE PILLS
SLAM!
GLITCH: Lucky shirts! Psychic phone calls! Their minds are full of bugs. REJECT them!
OPTIMA: Nonsense. Human minds are basically sound. Their errors must come from somewhere else.
The Great Rationality Debate: are humans hopelessly irrational, or basically rational?
BONK!
ARBITER: Enough opinions. We need data. Send an inspector!
ODDS: Inspector Odds reporting! Mission: are humans rational?



First Contact
Earth. Prague. 7:42 p.m.
TESS: My horoscope: 'Today you will meet a stranger from very far away.'
MAX: It says that to everyone.
VWOOOMP!
ODDS: Greetings, humans. I am Inspector Odds, Galactic Council of Reason. I am here to audit your species.
TESS: A stranger. From VERY far away. SEE?!
MAX: Coincidence.
ODDS: Fascinating! One event, two opposite conclusions. THAT is what I came to investigate.
THE BELIEF-O-METER



The Two Faces of a Coincidence
ODDS: Your species is superb at spotting patterns. Sometimes that leads you to... questionable places.
London, 1854: John Snow notices cholera deaths clustering around one water pump.
ODDS: ...and sometimes to discoveries.
Vienna, 1847: Ignaz Semmelweis notices more mothers dying where doctors come straight from autopsies.
LONDONER: They're aiming at OUR street!
London, 1944. Later statistics showed the bombs fell at random.
ODDS: Same habit: noticing a suspicious pattern. Sometimes it ends in superstition. Sometimes in science.
MAX: Okay. So how do you tell which is which?
ODDS: THAT, young human, is the question.



What Is a Coincidence, Anyway?
MAX: Easy. A coincidence is just a super-unlikely event.
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ODDS: Each exact sequence has the same chance: 1 in 1,024. Only one feels like a coincidence.
MAX: ...Huh.
ODDS: Two cognitive scientists, Griffiths and Tenenbaum, asked a better question:
Would this be MORE LIKELY if a hidden cause were at work?
UPDATED BELIEF = STARTING BELIEF × STRENGTH OF EVIDENCE
STARTING BELIEF (PRIOR)
STRENGTH OF EVIDENCE
×
UPDATED BELIEF
MERE COINCIDENCE: points to a cause, but not enough to beat our doubts
SUSPICIOUS COINCIDENCE: a close call. Investigate!
EVIDENCE: the hidden cause wins
TESS: So a coincidence is evidence that isn't strong enough... yet?
ODDS: Precisely. You learn fast.
MAX: Don't encourage her.
Beliefs here are expressed as odds.



Ten for Ten
TESS: Behold! I control coins with my MIND.
MAX: Here we go.
FLIP! FLIP! FLIP!
TESS: TEN HEADS IN A ROW!
Meanwhile, in a lab: a new chemical. 10 rat pups. All male.
ODDS: Same data: 10 out of 10. About 94× more likely if something real is going on than under pure 50:50 luck.
RATS
1 : 4
× 94
≈ 23 : 1 FOR THE CHEMICAL
A chemical affecting rat biology? Plausible.
MIND POWERS
1 : 1,000
× 94
≈ 11 : 1 FOR PURE CHANCE
MAX: And 1 in 1,000 is generous.
ODDS: Also a good reason to inspect the coin. And the friend.
TESS: So you believe the RAT but not ME?!
ODDS: Same evidence, different starting beliefs, different conclusions. Both rational.
Treating the same evidence differently is not automatically irrational.



Same Machine, Different Settings
PRIOR: EVERYTHING IS CONNECTED!
SECRET MESSAGE!
PRIOR: NOTHING NEW EVER HAPPENS
HANDWASHING DATA
PURE FLUKE
The model's bold claim: superstition and discovery can run on the SAME machine. The difference is the prior setting.
ODDS: So humans may not have a broken machine. Just badly calibrated knobs.
MAX: Nice theory. Did anyone actually test it?
THUD!
VALIDATION OF BAYESIAN MODEL OF CAUSAL INFERENCES MADE ON THE BASIS OF PERCEIVED COINCIDENCES
CHARLES UNIVERSITY, 2017
ODDS: A human did. Over 300 pages.
MAX: That title could end any party in five seconds.
AUDIT CHECKLIST
Q1. Do people judge coincidences the way the Bayesian model predicts?
Q2. When people see hidden causes in noise: do they misread the evidence, or is their prior set too high?
Q3. Can a confusing situation turn the prior up?
Two preregistered studies. Three questions.
TESS: What does 'preregistered' mean?
ODDS: They wrote down their predictions BEFORE seeing the data. No moving the goalposts.
MAX: Respect.



Study 1: The Test Battery
STUDY 1 · 108 participants · preregistered
ODDS: Welcome aboard! You'll take the same tasks the participants took.
PSYCHOKINESIS
47 · 51 · 55 · 59 · 63 · 70 · 87 · 99
heads out of 100 flips. Psychic powers?
MAX: Ninety-nine?! Okay, that guy's suspicious.
GENETIC ENGINEERING
47 · 51 · 55 · 59 · 63 · 70 · 87 · 99
male rat pups out of 100. Does the chemical work?
TESS: Wait... the same numbers?
ODDS: Exactly. Only the story changes.
LONDON BOMBS
How suspicious a coincidence?
MAX: Obviously they were aiming at that pub.
LEMUR COLONIES
Is a hidden cause shaping where they live?
TESS: Obviously they love that river.
ODDS: Same 12 dot patterns. Different story.
COGNITIVE REFLECTION · THINKING BIASES · INTELLIGENCE · OPENNESS · THINKING STYLE · NEED FOR STRUCTURE · PARANORMAL
BELIEFS
MAX: Is this an alien abduction or an exam?
ODDS: Science.



Result 1: The Model Holds Up
RESULTS · Q1
Successes out of 100
Belief in a hidden cause
GENETIC ENGINEERING
PSYCHOKINESIS
ODDS: More successes, more belief. But belief rose EARLIER and FASTER for the rats than for the psychics.
MAX: So people used the evidence AND the prior.
ODDS: Yes! They didn't just count successes. And they didn't just stick to their first hunch.
Statistical strength of evidence
How suspicious it felt
ρ = .91
ODDS: Their gut ratings of the bomb maps tracked the real statistics. In a task famous for 'proving' humans are bad at
statistics!
Evidence for a hidden cause (lemurs)
Suspicious coincidence (bombs)
ρ = 1.00
TESS: So 'suspicious coincidence' and 'evidence'...
ODDS: ...are two names for the same signal.
KA-CHUNK!
MODEL PREDICTIONS: 3/3 SUPPORTED
Q1 = YES. In these tasks, people judged coincidences the way the Bayesian model predicts.



Result 2: Two Dials, Not One
RESULTS · Q2
ODDS: Now the key question. Let's look inside your heads.
MAX: Please don't.
EVIDENCE READING
PRIOR OPENNESS
TESS: My evidence reading is as good as HIS?!
MAX: Recalibrate that thing.
Accuracy in reading evidence
Prior openness
ρ = .044
ODDS: Across the participants, the two dials were basically unrelated. The data favored 'no link' about 30 to 1.
ODDS: Most people read the evidence pretty well. What differed was where they STARTED.
TESS: So I'm not bad at statistics. I'm just... open-minded.
MAX: Your prior is like your browser. Forty tabs open.
Q2 = Seeing hidden causes does NOT mean misreading evidence. Prime suspect: the PRIOR.



Who Turns the Dial Up?
RESULTS · Q2 (continued)
PRIOR OPENNESS: consistent across stories = a personal trait
coins
rats
EVIDENCE READING: no stable differences between people
ODDS: People open to mind powers were also more open to rat chemicals. Evidence reading showed no such stable pattern.
HIGHER PRIOR OPENNESS WENT WITH...
less reflective thinking
more thinking-bias errors
less critical, impartial thinking
more trust in gut feelings
more superstition & belief in precognition
small-to-moderate links
ODDS: And mainly the prior dial, not evidence reading, was linked to other signs of (ir)rational thinking.
TESS: Hey! I object to the crystal ball.
ODDS: Objection noted. Objections are not evidence.
SKEPTIC
MYSTIC
ODDS: Exploratory hint: the dial seemed linked more to intellectual skepticism than to unusual experiences. A hypothesis
for the next study.
ODDS: So the real question isn't 'Can this person recognize evidence?' It's 'How MUCH evidence do they need before
accepting an unusual explanation?'



Study 2: The Confusion Dungeon
STUDY 2 · Q3
EXPLOIT: use what you know
EXPLORE: try new ideas
ODDS: When the world makes sense, you take the known road. When it stops making sense, weird ideas may pay off.
MAX: Like when you're stuck in a game and start trying random stuff.
ODDS: Exactly. So: does feeling stuck make hidden causes seem more plausible?
EASY PUZZLES
HARD PUZZLES (3 are impossible)
STUDY 2 · 110 participants · preregistered · randomly split into two groups
IV = III + III
ODDS: Matchstick algebra. Move ONE match to make it true.
MAX: VI = III + III. Easy.
VI = VI + I
MAX: This one is IMPOSSIBLE!
ODDS: Correct! Three of them were. That's the point.
NEED FOR STRUCTURE
ODDS: Then the study measured everyone's prior dial, and checked whether the puzzles really rattled them.



Result 3: We Don't Know (Yet)
RESULTS · Q3
HARD PUZZLES
EASY PUZZLES
Prior openness
ODDS: Both groups ended up with a similar prior dial.
NEED FOR STRUCTURE
HARD: 42.8
EASY: 42.9
ODDS: And the check barely moved. Did the puzzles confuse people enough? Was it measured too late?
MAX: Speak for yourself. I was VERY confused.
TESS: So confusion does nothing?
ODDS: No! The honest answer: THIS experiment couldn't tell. The estimate was too uncertain to rule out a real effect.
NEXT TIME:
� bigger sample
� several ways to confuse people
� several measures of the prior
� measure before AND after
ODDS: Sometimes science answers a question with a better question.
MAX: ...I almost have it.
Q3 = Unclear. No effect found, but no proof of 'no effect' either.
Chart: schematic



The Verdict
ARBITER: Inspector Odds. Your verdict: are humans rational?
ODDS: The Great Debate is not settled.
ODDS: No proof their brains literally run Bayes' theorem. They are not perfect statisticians. Not every odd belief is
secretly rational.
GLITCH: HA!
ODDS: BUT in some coincidence tasks, their judgments follow rational Bayesian logic: weigh the evidence, combine it with
the prior, update sensibly.
OPTIMA: HA!
ODDS: Their machine mostly works. The trouble is calibration. Prior too generous: noise becomes a message. Too stingy: a
discovery becomes a fluke.
GLITCH: So who was right?!
ODDS: Both of you. Partly. Superstition and discovery may differ in degree, not in kind.
CAVEATS: small, mostly student samples · few task types · Study 2 inconclusive
ARBITER: You put caveats in a galactic verdict?
ODDS: I am a responsible scientist.



Based on: Luděk Stehlík (2017). Validation of Bayesian Model of Causal Inferences Made on the Basis of Perceived Coincidences. PhD thesis, Charles University,
Prague. The model: Griffiths & Tenenbaum (2007). Both studies were preregistered; data and analyses are on OSF: osf.io/a7hmn · osf.io/zwim3. P.S. The project also
produced Czech pilot versions of five psychological tests (CRT-L2, HBT, PNS, REI-40, PBS-R), because apparently two studies weren't enough.

A Field Guide for Humans
ODDS: Before I go: three rules for your species.
1
PRIOR
Before blaming someone's reasoning, inspect their PRIOR. They may be updating sensibly from assumptions you don't share.
2
Before calling a pattern meaningful, count how many chances it had to happen.
TESS: Okay, that's a LOT of people who didn't call.
3
CHANCE
HIDDEN CAUSE
Before calling something 'impossible by chance', compare chance with a real alternative, not with your surprise.
TESS: My horoscope: 'Today an important guest will leave.'
MAX: ...Coincidence.
THE END?
Based on: Luděk Stehlík (2017). Validation of Bayesian Model of Causal Inferences Made on the Basis of Perceived
Coincidences. PhD thesis, Charles University, Prague. The model: Griffiths & Tenenbaum (2007). Both studies were
preregistered; data and analyses are on OSF: osf.io/a7hmn · osf.io/zwim3. P.S. The project also produced Czech pilot
versions of five psychological tests (CRT-L2, HBT, PNS, REI-40, PBS-R), because apparently two studies weren't enough.
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