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Inhib i tor y Associat ion s i n Causa l i t y J u d g e m e n t s 

Steve n Graha m (sg210@cus.cam.ac.uk ) 
Departmen t  o f  Experimenta l  Psychology ,  Universit y  o f  Cambridge , 

Downin g Street ,  Cambridg e CB 2 3E B Unite d Kingdo m 

Knowledg e abou t  th e mechanism s underlyin g contingenc y 
judgement s ma y furthe r  ou r  understandin g o f  huma n cogni -
tion .  A  recentl y establishe d findin g i s th e retrospectiv e re -
valuatio n o f  causalit y judgement s i n th e ligh t  o f  ne w experi -
ence .  Durin g a  typica l  retrospectiv e revaluatio n experiment , 
compound s A B an d C D ar e presente d wit h reinforcement . 
Next ,  A  i s presente d wit h reinforcement ,  wherea s C  i s pre -
sente d alone .  O n test ,  B  i s typicall y foun d t o b e les s causall y 
effectiv e tha n D .  I t  therefor e seem s tha t  som e chang e i n th e 
representation s o f  B  an d D  occur s durin g thei r  absenc e t o 
accoun t  fo r  thei r  differen t  ratings . 

Prio r  t o thi s work ,  i t  wa s unclea r  whethe r  retrospectiv e 
revaluatio n woul d occu r  wit h cue s tha t  ar e absen t  an d pre -
dicte d no t  t o occur .  Th e experiment s reporte d her e examine d 
th e consequenc e o f  inhibitor y associations ,  forme d throug h 
negativ e correlation s o f  cue s durin g pre-exposure ,  o n late r 
learnin g episodes . 

Experiments 
Subject s playe d th e rol e o f  a  medi c an d wer e aske d t o diag -
nose a  serie s o f  hypothetica l  patients .  The y wer e divide d 
int o 3  group s (A+ ,  A -  an d X + )  a s show n i n Tabl e 1 . 

Table 1: Letters=symptoms, "+"=illness, "-"=no illness. 

Gp Stage 1 Stage 2 Stage 3 Test 

A+ 

A-

consequence ,  a n inhibitor y associatio n form s fro m B  t o A . 
Thus symptom s A  an d B  develo p mutuall y inhibitor y asso -
ciations . 

AX 
BX 

AX 
BX 

AX 
BX 

A+ 
C-

A 
C 

X+ 
c-

Q+ 
D-

Q+ 
D-

Q+ 
D-

A,  B ,  C ,  D 
Q,  X ,  B Q 

A,  B ,  C ,  D 
Q,  X ,  B Q 

A,  B .  C ,  D 
Q,  X ,  B Q 

x + 

I n stag e 1 ,  subject s familiarize d themselve s wit h th e pat -
tern s o f  symptom s tha t  occurre d b y typin g i n th e initia l  let -
ter s o f  eac h symptom .  Durin g stage s 2  an d 3 ,  subject s diag -
nosed ,  wit h feedback ,  a  serie s o f  patient s wit h eithe r  "Coul -
land s disorder "  o r  "N o illness" .  Th e 3  group s differe d onl y 
durin g stag e 2  when :  symptom s A  an d C  appeare d wit h 
feedbac k (A-i-) ;  o r  symptom s A  an d C  appeare d withou t 
feedbac k an d subject s entere d th e initial s o f  eac h sympto m 
(A-) ;  o r  symptom s X  an d C  appeare d wit h feedbac k (X+) . 
Causalit y judgement s wer e the n collecte d afte r  stag e 3 . 

My analysi s i s tha t  durin g stag e 1 ,  A  an d X  becom e posi -
tivel y associate d o n A X trials ,  an d similarl y fo r  B  an d X  o n 
BX trials .  Afte r  som e training ,  th e presenc e o f  X ,  o n A X 
trials ,  evoke s a  representatio n o f  B .  However ,  A  an d B  ar e 
negativel y correlated ,  an d a n inhibitor y associatio n wil l  for m 
fro m A  t o B .  Similarly ,  o n B X trials ,  X  evoke s A ,  an d a s a 

Figur e 1 :  Subjects '  belief s abou t  symptom-illnes s contingenc y 

The results (Figure I) show that following conditioning of 
A t o illnes s (A+) ,  B  become s les s associate d wit h illness . 
The result s ar e problemati c fo r  standar d erro r  correctio n 
model s bu t  ar e entirel y consisten t  wit h m y modifie d learnin g 
algorith m predictions . 

Modeling 
I  propos e tha t  within-compoun d association s forme d durin g 
pre-exposur e mediat e th e retrospectiv e revaluatio n o f 
judgement s durin g subsequen t  learning .  Thu s i f  cue s wer e 
more highl y correlated ,  therefor e havin g greate r  withi n 
compoun d associations ,  presentin g on e cu e alon e woul d 
induc e mor e interna l  activatio n fo r  th e associate d bu t  absen t 
cue ,  an d henc e produc e greate r  retrospectiv e revaluation .  I 
wil l  discus s a  modifie d L M S networ k tha t  ca n accoun t  fo r 
thes e results .  Th e algorith m use s a  learnin g rat e paramete r 
tha t  depend s o n th e erro r  ter m observe d minu s expecte d 
interna l  inpu t  (c.f .  McLaren ,  Kaye ,  &  Mackintosh ,  1989) . 
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