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1THE BASE-RATE-FALLACY FALLACY i )

. UNIVERSITY
BREKEL WHEN ATTEMPTING TO AVOID THE BASE-RATE FALLACY LEADS TO ERROR > UTAH

Medical Diagnosis Case® e 3 Bayes'’s Theorem (Odds Form)

One in 1,000 people have some You randomly select a person to
disease, D. You have a test for the test. The test yields a positive result. WHOA! E SHOULD GET INSIDE! Pr(H ‘E ) _ Base Rate Pr(E‘H)

. . = T X —————<
presence of D with the accuracy How confident should you be that g | Thok UGG one ks Pr(—, H‘ E) 1 - Base Rate Pr(E ‘ —,H)
described here: this person has D? Answer: a little oo e Lers 2o Nt -

— less than 1%. According to Tversky ok . H: hypothesis of interest
Disease Test Accuracy  — .t_eSt e;u : - and Kahneman, people tend to - o E: some evidence (stated in the form of a proposition)
OSILIVE egatlive . . .
= neglect base rates and focus on the Base Rate: prevalence of H in the population of interest

Di Present 0.9 0.1 _ THE ANNUAL DEATH RATE AMONG PEOPLE
Isease D\ it 0.1 0.9 accuracy statistics about the test. WHO KNOW THAT STATISTIC 1S ONE IN SIx.

ThIS |S the Base_Rate Fa"acy. Munroe, Randall.xl;lctii, “(.Ionditional Risk”

ps://xkcd.com/795

*Adapted from Titelbaum (2022) and Royall (1997). Wait. Is

that smoke?

Base-Rate Neqglect (& Fixation?)

Epistemic Base- Occurs when agents neglect | s aoad But flying. Neglect

evidence from likelihoods due to \ s extremely safe—safer
Rate-Fallacy Fallacy their focus on a low base rate airport, Im nat warried Pr(H|E) Pr(E|H)

(i.e., prior probability). Pr(=H|E) ™ Pr(E|=H)

Fixation
Pr(H|E) Base Rate

7 Pr(—H|E) 1 - Base Rate

Decision-Theoretic Occurs when agents decide not to

seek more evidence solely
Base-Rate-Fallacy because of the presence of a low

base rate.

= What it isn'’t: Competing Further Questions
I t to avoid I have constant sinus issues, a () 5T . Inverse fallacy (Koehler, i : « Testing for whether and how
Th];ﬁ(;ig—crl'rc;’rei‘gl\llglcy persistent cough, dry skin, and S ol .- | 1996) v Explan_atlons.. often ’[?16 BRFF occurs:
then remember: when frequent indigestion. I am worried N S ' * Unproblematic Bayesian . .
you hear hoofbeats that I have congenital mucosis. I | * Inverse base-rate effect search experimental design |de_as?
NI - know CM is a rare, autosomal (Don et al, 2021) . Failure to use the correct * Are there other competing

zebras! recessive disease that affects . All cases of conservatism

o : Alice, you've got
0.01% of the adult population, but I congenital mucosis! effect (Phillips and Edwards,

explanations not considered

base-rate / failure to update
here?

realized all of these are symptoms on all evidence

of congenital mucosis after talking 1966; Howe et al., 2022) + Proper updating without « (Can you think of other cases
reaching action threshold

with my first cousin, who has of the BRFF?

congenital mucosis.

I am sorry for your
cousin. I am not going
to order tests fOI" | } Acknowledgements: | am grateful to Tania Lombrozo, Jonah Schupbach, 19(1):1-17.
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