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Attentional Perseveration after the Inverse Base–Rate Effect

John K. Kruschke, Mark K. Johansen, and Nathaniel J. Blair
kruschke@indiana.edu,mjohanse@indiana.edu,nblair@indiana.edu

Departmentof Psychology;IndianaUniversity
Bloomington,IN USA 47405-7007

We reportnewresultsthatdemonstratethatselectiveat-
tentionto featuresis learnedin the inversebase-rateeffect.
The inversebase-rateeffect (Medin & Edelson,1988) is
foundafterparticipantshavelearnedcategorieswith differ-
entbaserates(frequenciesof occurrence).Whentestedwith
conflictingcues,participantstendedto non-normativelyre-
spondwith thelow frequencycategory, suggestingthatthey
wereignoringbase-rateinformation.

Thetopof Table1 (Training1) showsthecategorystruc-
turefor producingtheinversebase-rateeffectin diseasediag-
nosis.Thecommondiseases(C1 andC2) occurthreetimes
more frequentlythan the rare diseases(R1 and R2). One
symptom(I1 or I2) is sharedby two diseasesandis an im-
perfectpredictor. Theothersymptomsareperfectpredictors,
that is, they areassociatedwith oneandonly onedisease.
In the testingphase(in themiddleof Table1) whenshown
I1 alone,participantstendedto respondwith C1. But, when
testedwith PC1&PR1simultaneouslyparticipantstendedto
respondR1. Thenormativeresponse,however, would have
beento usethe3:1base–rateinformationandrespondC1.

Kruschke(1996)hypothesizedthattheinversebase-rate
effectoccursbecauseparticipantsrapidlyshiftattentiontore-
duceerrorwhile learning.Specificallyhearguedthatpartic-
ipantstendto learnC1beforeR1becauseit occursmorefre-
quently, andencodeC1 in termsof bothI1 andPC1. When
subsequentlylearningR1, participantsshift attentionaway
from I1 andtowardPR1to avoidincorrectlyrespondingwith
C1 andto protectwhat theyhavealreadylearnedaboutC1.
HenceR1tendsto beencodedprimarily in termsof PR1.Kr-
uschke(1996)formalizedthis hypothesisin a connectionist
modelcalledADIT whichprovidesanextremelyaccurateac-
countof theinversebase-rateeffectdata.

If theattentionalaccountof theinversebase-rateeffect is
correct,it suggeststhatattentionto thesymptomsshouldper-
severate intoasubsequentlearningtask.To testthishypothe-
sis,weaddedtwodifferentconditionsafterthetestphase(the
bottomof Table1). Thefirst condition(Training2: “EASY”)
wasdesignedto beeasyto learnbecausePRis relevantfor
correctdiagnosis,just as in previoustraining. This should
havebeeneasybecausesubjectsshouldhavealreadylearned
toshiftattentionawayfromI1 andtowardPR1(orawayfrom
I2 andtowardPR2).

The secondcondition (Training 2: “HARD”) was de-
signedto be hard to learnbecausePR is irrelevant,unlike
previoustraining.Thisshouldhavebeenhardbecausewhile
subjectsshouldhavepreviouslylearnedtoattendtoPR1(and

Table1: Designof theexperiment
Training1: I1&PC1 � C1(3 � ) I2&PC2 � C2 (3 � )

I1&PR1 � R1(1 � ) I2&PR2 � R2 (1 � )
Testing: I1? ( � C1) PC1&PR1?( � R1)

I2? ( � C2) PC2&PR2?( � R2)
Training2: EASY: PR is relevant HARD: I is relevant

I1&PR1 � R1 I1&PR1 � R1
I2&PR1 � R1 I2&PR1 � R2
I1&PR2 � R2 I1&PR2 � R1
I2&PR2 � R2 I2&PR2 � R2

PR2)andignoreI1 (andI2), I1 andI2 nowwereessentialto
learningthenewdiagnoses.

Participantslearnedthe “EASY” condition in phaseII
significantlyfasterthantheylearnedthe“HARD” condition.
Theseresults,along with othersinvolving I and PC, sup-
port our hypothesisthat learnedattentionto featuresperse-
veratesinto laterlearning.Theseresultscannotbeexplained
by aneliminativeinferenceaccount,suchasthat presented
by Juslin,Wennerholm,& Winman(1999).

Rapidattentionshiftshavealsobeenimplicationin prob-
abilistic learningtasks(Kruschke& Johansen,1999). Per-
severationof learnedattentionhasalsorecentlybeenimpli-
catedin the classiclearningphenomenonof blocking (Kr-
uschke& Blair, 2000).
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