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| COINCIDENCE £+

Somewhere beyond Neptune. e

il The Galactic Council of Reason [
N is in session. Tm——

Agenda item 7: Earth's membership application. — =] . _ » LUCKY SHIRTS! PSYCHIC
L > e W 1 : . PHONE CALLS! THEIR
ﬂg;‘m‘u‘m | WAt AT S| MINDS ARE FULL OF BUGS.
- 1 I REJECT THEM!
& .3k 3 i

— ‘. v~ |
5 - L. =)

NONSENSE. HUMAN MINDS / A id @R ENOUGH OPINIONS.

ARE BASICALLY SOUND. = A M WE NEED DATA. :
THEIR ERRORS MUST COME (AN SEND AN INSPECTOR!
FROM SOMEWHERE ELSE. :

INSPECTOR ODDS
REPORTING!
MISSION: ARE
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The Great Rationality Debate:

are humans hopelessly irrational, -
or basically rational? . —
)
.MIA& -




Earth

Prague. 7 42 p m.

My horoscope:
“Today you will meet
a stranger from
very far away.”

— Ga

Greetings, humans.
| am Inspector Odds,

lactic Council of Reason.

| am here to audit
your species.

@eCommdence Audlt ‘

It says that |
to everyone. /|

A stranger.

From VERY far away. |

SEE?!

" Fascinating! One event,

two opposite conclusions.
THAT is what | came
to investigate.




he COINCIDENCE AUDIT —o-

YOUR SPECIES IS SUPERB London, 1854: John Snow i
AT SPOTTING PATTERNS. : ||| notices cholera deaths clustering |
SOMETIMES THAT LEADS YOU around one water pump.

TO... QUESTIONABLE PLACES. -

...AND SOMETIMES
TO DISCOVERIES.

Vienna, 1847: Ignaz Semmelweis notices more
'l mothers dying where doctors come straight
| from autopsies.

They're aiming
\ at OUR street!

SAME HABIT: NOTICING A SUSPICIOUS

OKAY. S0 HOW Do You
PATTERN. SOMETIMES IT ENDS .
IN SUPERSTITION. SOMETIMES TELL WHICH 1S WHICH? THAT, YOUNG HUMAN,

IN SCIENCE. : : IS THE QUESTION,




—The Csmcldence Audit —

K8/ EASY. A COINCIDENCE 7 EACH EXACT SEQUENCE Has Nl
& | 1S JUST A SUPER-UNLIKELY | | 88 { | THE SAME CHANCE: 1IN 1,024, 4
9 4 ONLY ONE FEELS LIKE
A COINCIDENCE.

TWO COGNITIVE SCIENTISTS,
GRIFFITHS AND TENENBAUM,
ASKED A BETTER QUESTION:

".'Q. ’- h—’d - c.o. 3‘.«.

STARTING BEI.IEF "~ STRENGTH OF |
~ (PRIOR) / =5: 3\ EVIDENCE 4/

"é['\ y = A

MERE COINCIDENCE:  SUSPICIOUS COINCIDENCE:

points to a cause, but a close call. the hidden cause wins
not enough to beat Investigate!
our doubts

Y S0 A COINCIIDENCE IS
EVIDENCE THAT ISN'T
| STRONG ENOUGH... YET'7

EVIDENCE:




h Cgicidence Audit

ozl BEHOLD! I CONTROL
LRI =\ COINS WITH MY MIND. . :

[

SAME DATA: 10 OUT OF 10.
ABOUT 94x MORE LIKELY IF SOMETHING
REAL IS GOING ON THAN UNDER
PURE 50:50 LUCK.

h-— . [ ] | | L |

il A chemical affecting rat biology? Plausible.

L R |
= I/ ALSO A GOOD

' ' REASON TO INSPECT
: B p THE COIN. AND

. / ay e - THE FRIEND.
N | _ - '
okl Ve i ' B

|_PRoR__ /A

—

]  -23:1 &\ [E= g O " W'Y
2ol FOR THE CHEMICAL g = , ba adlielll - 11:1
- —d AN . el | FOR PURE CHANCE

4 &

mg%:?ggﬁg" ;E?, 1/ SAME EVIDENCE, DIFFERENT

STARTING BELIEFS, DIFFERENT
CONCLUSIONS. BOTH RATIONAL.




The model’s bold claim: superstition and discovery can run on the SAME machine.
The dlfference is the prior setting.

PRIOR: EVERYTHING
IS CO NNECTED'
IS
Aq_..

_‘}.—..:.

’ S0 HUMANS MAY NOT HAVE : W A HUMAN DID.
A BROKEN MACHINE. JUST i . OVER 300 PAGES.
BADLY CALIBRATED KNOBS. 4 ' _

NICE THEORY.
DID ANYONE
ACTUALLY TEST IT?

VALIDATION OF BAYESIAN
MODEL OF CAUSAL INFEREMCES
MADE ON THE BASIS oF
PERCEIVED COINCIDENCES

4 D Q1. Do people judge coincidences the way
the Bayesian model predicts?

/ Ij Q2. When people see hidden causes in noise:
do they misread the evidence, or is their

prior set to high?
D Q3. Can a confusing situation turn the prior up?

WHAT DOES THEY WROTE DOWN THEIR
“PREREGISTERED" PREDICTIONS BEFORE SEEING
R THE DATA. NO MOVING
THE GOALPOSTS.

THAT TITLE COULD
END ANY PARTY
IN FIVE SECONDS.
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7 STUDY 1 - 108 participants - preregistered

Welcome aboard!
You'll take the same
tasks the participants

Ninety-nine?!
Okay, that guy’s

suspicious. the same

numbers?

Only the siory
changes.

47 5 5 59 63 70 87 99 D YNl « 53 70 a? 99

heads out of 100 flips. Psychic powers? male rat pups out of 100. Does the chemical work?

Obviously they Obviously they

were aiming at love that river.
that pub.

Same 12 dot
atterns.
Different story.

Is this an alien
abduction or an exam?

THINKING BIASES
INTELLIGENCE
OPENNESS
THINKING STYLE




RESULTS - Q1 MORE SUCCESSES, MORE BELIEF.
5 BUT BELIEF ROSE EARLIER AND
10 _ FASTER FOR THE RATS THAN
Framing FOR THE PSYCHICS.

O Genetic engineering
@ Psychokinesis

I 1 T I T T T 1
47 51 55 59 63 70 87 99
Number of successes

SO PEOPLE USED YES! THEY DIDNT JUST THEIR GUT RATINGS OF THE BOMB MAPS
THE EVIDENCE COUNT SUCCESSES TRACKED THE REAL STATISTICS. IN A TASK
AND THE PRIOR. AND THEY DIDN'T JUST FAMOUS FOR 'PROVING' HUMANS ARE BAD

STICK TO THEIR S AT STATISTICS!
FIRST HUNCH.

S
=1
&=
wi
3
8
2
j=3
0
]
0
=
o
= =

Level of suspicious coincidence
(Bomb impacts in wartime London)

2 3 4 5 6 7 8 9 10

Strength of evidence for a hidden cause
(Lemur colonies)

SO 'SUSPICIOUS
COINCIDENCE’ AND
'EVIDENCE".. /

AUDIT LOG: Q1 = YES.
I/ 4 In these tasks, people judged
’;gg Trﬁg g:mgs 7 g% X coincidences the way the
SIGNAL. Bayesian model predicts.




L REREl" Gk NOW THE KEY QUESTION.

LET'S LOOK INSIDE
YOUR HEADS.

EVIDENCE PRIOR EVIDENCE
READING OPENNESS READING OPENNESS

" MY EVIDENCE
READING IS AS
GOOD AS HIS?!

YOUR PRIOR IS
LIKE YOUR BROWSER.

" SO TMNOT
:h FORTY TABS OPEN. BAD AT STATISTICS. }
2 I'M JUST...
” v : -’.. A v

e =2 2
N o o

MOST PEOPLE READ
THE EVIDENCE PRETTY WELL.

personal prior

{}
L=
B 0 oo

verag!
e 2
W

ACROSS THE PARTICIPANTS,
THE TWO DIALS WERE BASICALLY
UNRELATED. THE DATA FAVORED
‘NO LINK’ ABOUT 30 TO 1.

AUDIT LOG: 02 = Seeing hidden causes does NOT mean misreading evidence. Prime suspect: the PRIOR.
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RESULTS - Q2 (continued) [ /

i
People open to mind ( PRIOR OPENNESS: ) EVIDENCE READING:
powers were also more consistent across stories = no stable differences
open to rat chemicals. a personal trait between people
Evidence reading showed :
no such stable pattern.

And mainly the prior dial,
not evidence reading, was
linked to other signs of
(ir)rational thinking.

less reflective . Mmore less critical, more trust more superstition &
thinking thinking-bias impartial in gut feelings belief in precognition
errors thinking

N— small-to-moderate links _/
7 == [ .

Hey! I object ' Exploratory hint: the dial
to the crystal ball. /B |l seemed linked more to intellectual
: | skepticism than to unusual
experiences. A hypothesis
for the next study.

Objection noted.
Objections are
not evidence.

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 - Q3 When the world makes sense, ¥ Like when you're stuck
- A you take the known road. . in a game and start Exactly. So: does
\ When it stops making sense, trying random stuff. . feeling stuck make
. weird ideas may pay off. | = . hidden causes seem
~ : : more plausible?

EXPLOIT: y .
B | use what you know | #50 B  EXPLORE:

try new ideas

Matchstick algebra.
_ /L—\f_ - Move ONE match to

make it true.
HARD PUZZLES
(3 are ihle)

Correct! Three of y il Then the study measured
_ them were. That's . everyone's prior dial, and
e ' the point. / M Wl checked whether the puzzles
I - . -\ really rattled them.




The Coincidence Auvdit &7,
— — R
m Both groups ' bar:i;dn:lc::e?%ﬁs the

eended up puzzles confuse people
with a similar § | enough? Was it
prior dial. p LN measured too late?

Prior openness

HARD PUZZLES EASY PUZZLES *

: ' : - No! The honest
i @ b [ So confusion ; :
Speak for yourself. B does nothing? Jlf answer: THIS experiment
I was VERY : ; /| couldn't tell. The estimate
' ' ) ~ was too uncertain to rule

fused.
confuse out a real effect.

il ' ‘
NEXT TIME: Sometimes science

answers a question
[Z bigger sample with a better

estion.
[ several ways to confuse people question

several measures of the prior

...I almost

AUDIT LOG: RNy / e\ Thave it
— s

Q3 = Unclear.
No effect found, but no
proof of 'no effect' either.
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[ Inspector Odds. Y|
Your verdict: are
humans rational?

The Great Debate is No proof their brains . / BUT in some coincidence
not settled. literally run Bayes' theorem. | tasks, their judgments follow
They are not perfect | rational Bayesian logic: weigh
statisticians. Not every odd the evidence, combine it with
belief is secretly rational. the prior, update sensibly.

Their machine mostly works. The trouble is
calibration. Prior too generous: noise becomes |
a message. Too stingy: a discovery becomes a fluke. J

. P * L B 4 .b | o s \ : : -
So who was right?! & Both of you. Partly. '} ‘gl aY°:|§'§aia:?rﬁschv
- dl Superstition and discovery [ W7 | a : ' m——
[ . J may differ in degree, % 7 P | am a responsible

not in kind. i . ] o B /) scientist.

student samples -
few task types_-
Study 2 inconclusive i




BEFORE | GO:
THREE RULES FOR
YOUR SPECIES.

REASONING, INSPECT THEIR

SENSIBLY FROM ASSUMPTIONS
YOU DON'T SHARE.

PRIOR. THEY MAY BE UPDATING ||

BEFORE CALLING A PATTERN
| MEANINGFUL, COUNT HOW MANY

CHANCES IT HAD TO HAPPEN.

BEFORE CALLING SOMETHING
'IMPOSSIBLE BY CHANCE',
COMPARE CHANCE WITH A REAL

ALTERNATIVE, NOT WITH

YOUR SURPRISE.

7" OKAY, THAT'S
A LOT OF PEOPLE
WHO DIDN'T CALL.

MY HOROSCOPE:
‘TODAY AN IMPORTANT
GUEST WILL LEAVE.'

Based on: Ludék Stehlik (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. 14
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