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Abstrac t 

The elimination model is proposed as an account of the in-
vers e base-rat e effec t  (D .  L .  Medi n &  S .  M .  Edelson ,  1988) . 
A key-assumptio n i s  tha t  participant s sometime s rel y o n 
eliminativ e inferenc e t o decid e amon g candidat e categories .  A 
ne w predictio n i s tha t  ther e wil l  b e a n invers e base-rat e effec t 
als o fo r  a n entirel y nove l  sympto m presente d i n th e transfe r 
phase—a predictio n tha t  contrast s wit h tha t  b y ADI T (J .  K . 
Kruschke ,  1996) .  Thi s wa s teste d an d confirme d i n 2  experi -
ments . 

Introduction^ 

I n 1988 ,  Med i n an d Edelso n reporte d a n interestin g bu t 
comple x patter n o f  findings  regardin g h o w peopl e utiliz e 
base-rates .  I n thei r  experiments ,  participant s wer e aske d t o 
decid e whethe r  patient s wit h ambiguou s sympto m pattern s 
wer e sufferin g fro m previousl y learne d c o m m o n o r  rar e 
diseases .  Surprisingly ,  i n som e case s participant s chos e th e 
les s frequent  o f  th e diseases .  A  numbe r  o f  explanation s o f 
thi s base-rat e invers e (BRI )  effec t  hav e bee n propose d 
(Kruschke ,  1996 ;  Medi n &  Bettger ,  1991 ;  Medi n & 
Edelson ,  1988 ;  Shanks ,  1992) . 

I n thi s paper ,  w e propos e a  furthe r  mechanis m tha t  m a y 
contribut e t o bot h th e B R I  effec t  an d th e unspecifie d 
guessin g strateg y reporte d b y Kruschk e (1996) .  Basically , 
th e eliminatio n mode l  suggest s tha t  th e participant s eliminat e 
option s tha t  ar e inconsisten t  wit h well-supporte d inferenc e 
rules ,  leadin g t o th e predictio n o f  a n intricat e patter n o f 
response s i n whic h participant s sometime s favo r  th e 
c o m m on diseases ,  an d sometime s th e rar e ones .  A 
presentatio n o f  th e details ,  an d th e fit  o f  a  quantitativ e 
implementatio n o f  th e eliminatio n model ,  i s  provide d i n 
Juslin ,  Wennerholm ,  an d W i n m a n (1999) .  I n thi s pape r  w e 
wil l  focu s o n on e predictio n b y th e eliminatio n mode l  tha t 
goe s beyon d wha t  previou s model s ca n predic t  o r  accoun t 
for ,  th e predictio n o f  a  nove l  sympto m phenomenon . 

T h e Exper imenta l  P a r a d i g m 

Th e basi c tas k introduce d b y Medi n an d Edelso n (1988 ) 
involve s a  training -  an d a  transfe r  phase .  O n eac h trainin g 
tria l  a  pai r  o f  symptom s i s  presented ,  an d participant s ar e 
requeste d t o choos e whic h o f  si x  fictitious  disease s th e 
hypothetica l  patien t  i s  sufferin g from.  Afte r  eac h choic e th e 
participan t  i s  informe d abou t  th e prope r  diagnosi s (disease) , 
afte r  whic h anothe r  trainin g tria l  i s  presented .  Th e critica l 
manipulatio n concern s th e base-rat e o f  eac h disease ,  wit h th e 
c o m m on disease s occurrin g thre e time s mor e ofte n tha n th e 
remainin g rar e one s (se e Tabl e 1) . 

Table 1: The basic design of the training phase in the Medin 
and Edelso n Experimen t  1  (1988) . 

Base -

rate 

Symptoms Diseas e Inferenc e 

rule 

3 

1 

3 

1 

3 

1 

/,.PC , 

/,+P/? , 

/^+PC ^ 

I^^PR ^ 

I^^PC ^ 

I^^PR ^ 

R. 

R. 

R, 

I,+PR,-^R , 

I,^PC^-^C , 

I,^PR,->R, 

The researc h reporte d her e wa s supporte d b y th e Swedis h coun -
ci l  fo r  Researc h i n th e Humanitie s an d Socia l  Sciences . 

Durin g trainin g ever y instanc e o f  a  c o m m o n disease ,  C , 
occur s i n th e presenc e o f  tw o symptoms :  On e imperfect ,  I , 
and on e perfect ,  PC .  Similarly ,  ever y instanc e o f  a  rar e 
disease ,  R ,  ha s tw o symptoms :  On e imperfect ,  I ,  an d on e 
perfect ,  PR .  Thus ,  eac h imperfec t  predicto r  i s  associate d 
wit h bot h a  c o m m o n an d a  rar e disease ,  an d eac h perfec t 
predicto r  i s  uniquel y associate d wit h onl y on e disease . 

I n a  succeedin g transfe r  phas e participant s ar e teste d wit h 
previousl y uncombine d symptoms .  Medi n an d Edelso n 
(1988 )  foun d tha t  whe n teste d wit h th e imperfec t  symptom , 
I ,  th e majorit y o f  participant s chos e th e c o m m o n disease . 
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W h en teste d wit h th e ambiguou s combination ,  I +PC+P R 
(th e combine d probe) ,  th e participant s agai n tende d t o 
choos e th e c o m m o n disease .  However ,  whe n teste d wit h tw o 
perfec t  predictors ,  P C + P R (th e conflictin g probe) ,  th e 
majorit y o f  participant s chos e th e rar e diseas e i n contras t  t o 
th e base-rate—th e invers e base-rat e effec t  (Figur e 2 C 
below) . 

Accounts of The Inverse Base-rate Effect 

Most  previou s account s o f  th e B R I  effec t  revolv e aroun d a 
common theme :  Becaus e o f  cue-competition ,  sympto m P R 
becomes mor e strongl y associate d wit h diseas e R  tha n 
sympto m P C doe s wit h diseas e C  (Gluc k &  Bower ,  1988 ; 
Kruschke ,  1996 ;  Shanks ,  1992) . 

Kruschk e (1996 )  suggeste d tha t  A D I T ca n explai n bot h 
th e invers e base-rat e effec t  an d apparen t  base-rat e neglec t 
(Gluc k &  Bower ,  1988) .  B y th e applicatio n o f  tw o separat e 
mechanisms :  (a )  A  base-rat e bias ,  tha t  participant s appl y 
consistentl y o n al l  trainin g trials ,  an d (b )  a n attention -
shiftin g mechanis m tha t  rapidl y shift s attentio n fro m typica l 
t o distinctiv e features ,  A D I T provide d a  goo d fit  t o th e 
transfe r  data .  Specifically ,  becaus e th e c o m m o n diseas e C , 
occur s mor e ofte n tha n th e rar e one ,  R ,  participant s first 
lear n t o associat e bot h th e imperfec t  sympto m I ,  an d th e 
perfec t  sympto m P C wit h th e c o m m o n disease .  Late r  i n 
trainin g whe n the y ar e presente d wit h th e symptom s tha t  ar e 
associate d wit h th e rar e disease ,  R ,  the y focu s o n th e 
sympto m tha t  i s perfectl y predictiv e o f  tha t  disease ,  PR ,  an d 
thereb y encod e i t  b y thi s singl e symptom .  Thi s explain s wh y 
participant s choos e th e rar e diseas e o n th e PC-i-P R 
(conflicting )  tes t  case .  W h e n confronte d wit h th e remainin g 
tw o ambiguou s tes t  cases ,  I  an d I-f-PC-i-PR ,  peopl e appl y 
bot h thei r  base-rat e knowledg e an d thei r  associativ e 
knowledge ,  wher e th e base-rat e knowledg e dominate s th e 
responses . 

Althoug h A D I T provide s a  goo d quantitativ e fit  t o transfe r 
data ,  Kruschk e (1996 )  reporte d tha t  hi s participant s 
responde d better-than-chanc e fo r  th e rar e categories—a n 
effec t  h e attribute d t o a n unspecifie d non-rando m guessin g 
strateg y (Kruschke ,  1996) .  Likewise ,  whe n A D I T wa s fitted 
t o th e U-ainin g dat a i t  performe d muc h wors e tha n huma n 
learner s o n earl y trainin g trials .  Thus ,  althoug h appealing , 
A D I T fail s t o full y  accoun t  fo r  th e complet e patter n o f  dat a 
observe d wit h th e Medi n an d Edelso n (1988 )  design . 

The Elimination Model 

To illustrat e th e inferentia l  mechanism s o f  th e eliminatio n 
model ,  conside r  th e followin g example :  Y o u ar e tol d tha t  a 
frien d o f  your s ha s bough t  a  pe t  anima l  calle d Georg e w h o i s 
eithe r  a  goldfis h o r  a  Psittaciformes .  No t  bein g a  zoologist , 
yo u hav e a  prett y goo d ide a o f  wha t  a  goldfis h is ,  bu t  yo u 
hav e n o notio n whatsoeve r  o f  wha t  a  Psittaciforme s is .  You r 
tas k i s t o gues s wha t  kin d o f  pe t  anima l  Georg e is .  First ,  yo u 
receiv e th e cu e Georg e live s i n water .  Georg e i s thu s simila r 
t o a  goldfis h i n th e sens e tha t  h e live s i n water .  I n th e 
absenc e o f  knowledg e abou t  wha t  a  Psittaciforme s i s yo u 
migh t  b e tempte d t o gues s tha t  Georg e i s a  goldfish .  Thi s 
illustrate s on e (weak )  for m o f  induction . 

N o w conside r  th e situatio n wher e yo u instea d ar e give n 
th e cu e Georg e ca n fly.  I n thi s cas e yo u woul d probabl y 

gues s tha t  Georg e i s a  Psittaciformes—h e i s certainl y no t  a 
goldfis h (i n fac t  a  Psittaciforme s i s a  parrot) .  Y o u woul d us e 
you r  knowledg e abou t  th e categor y goldfis h t o eliminat e th e 
possibilit y  tha t  Georg e i s a  goldfish .  Th e eliminatio n mode l 
take s thi s latte r  kin d o f  inferenc e int o account . 

A reasonabl e assumptio n i n th e Medi n an d Edelso n (1988 ) 
desig n i s tha t  th e participant s perceiv e th e tas k a s involvin g a 
set  o f  perfectl y vali d inferenc e rule s (se e Nosofsky ,  Palmeri , 
& McKinley ,  1994 ,  fo r  simila r  approaches) .  I f  th e 
participant s succee d t o lear n thes e rules ,  the y wil l  mak e 10 0 
percen t  correc t  classification s a t  th e en d o f  trainin g (se e 
Tabl e 1) . 

I n th e quantitativ e implementatio n i n Jusli n e t  al .  (1999) , 
we assum e tha t  a t  eac h tria l  th e inferenc e rul e appropriat e 
fo r  th e presente d trainin g prob e i s forme d wit h a  rule -
activatio n probability .  Thi s probability ,  tha t  i s  highe r  fo r  th e 
earl y trainin g trial s (implementin g "freezing "  a t  th e initia l 
stage s o f  learning ,  cf .  Medi n &  Bettger ,  1991) ,  i s  controlle d 
by a  singl e parameter .  F ro m thes e rule-activatio n 
probabilities ,  w e ca n comput e th e probabilit y  c  tha t  th e rul e 
appropriat e fo r  a  c o m m o n diseas e i s acdv e an d accessibl e a t 
th e transfe r  phase ,  an d th e correspondin g probabilit y  r  tha t 
th e rul e appropriat e fo r  a  rar e diseas e i s accessible . 

I n th e trainin g phase ,  ever y prob e precisel y matche s on e o f 
th e si x inferenc e rule s (se e Tabl e 1) .  I n th e transfe r  phase , 
however ,  th e participants '  inference s wil l  hav e t o b e base d 
on th e similarit y betwee n th e n e w sympto m combination s 
and th e condition s o f  th e inferenc e rules .  Th e eliminatio n 
model  consist s o f  tw o decisio n mechanism s tha t  determin e 
h o w a n inferenc e rul e i s applie d t o a  probe : 

(1) .  Th e inductio n mechanis m applie s whe n th e prob e ha s 
exactl y th e symptom s i n th e condifion-par t  o f  th e inferenc e 
rule ,  o r  whe n th e symptom s o f  th e prob e ar e perceive d t o b e 
sufficientl y simila r  t o th e rul e conditions .  Wheneve r 
similarit y i s large r  tha n a  similarit y criterio n th e inducdo n 
mechanis m applies ,  an d th e prob e i s assigne d t o th e categor y 
wit h th e mos t  simila r  rule .  I f  th e prob e i s equall y simila r  t o 
severa l  rules ,  th e participant s wil l  decid e randoml y amon g 
th e se t  o f  equall y simila r  rules . 

(2) .  W h e n a  prob e i s dissimila r  t o th e rule-conditions ,  a s 
indicate d b y a  similarit y smalle r  tha n th e similarit y criterion , 
th e eliminafio n mechanis m i s use d t o eliminat e th e 
possibilit y  tha t  th e prob e belong s t o th e categor y an d th e 
prob e i s assigne d randoml y t o an y categor y bu t  th e 
dissimila r  one .  Fo r  example ,  i f  ther e i s n o basi s fo r  inductio n 
and th e prob e eliminate s on e o r  severa l  o f  th e categories ,  th e 
participan t  wil l  hav e t o decid e randoml y amon g th e stil l 
admissibl e categories—th e disease s tha t  ar e no t  inconsisten t 
wit h th e symptom s o f  th e probe . 

W h en th e eliminatio n mode l  i s applie d t o th e Medi n an d 
Edelso n design ,  w e nee d t o impos e a  similarit y structur e o n 
th e probe s presente d i n th e transfe r  phase .  Ther e ar e tw o 
crucia l  assumptions :  (a )  Th e conflictin g probe ,  PC-nPR ,  i s 
les s simila r  t o th e inferenc e rule s forme d i n th e trainin g 
phas e fo r  C  an d R  tha n th e combine d probe ,  I-hPC+P R an d 
th e imperfec t  probe ,  I .  Whil e th e combine d prob e i s 
ambiguou s i n th e sens e o f  bein g consisten t  wit h tw o 
inferenc e rules ,  th e conflictin g prob e actuall y contradict s 
both ,  (b )  Th e similarit y criterio n fo r  inducdo n versu s 
eliminatio n i s locate d betwee n th e similaritie s o f  th e 
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combine d an d th e conflictin g probe s implyin g tha t  th e 
combine d prob e eUcit s inductio n an d th e conflictin g prob e 
elimination .  T h e exampl e o f  suc h a  similarit y structure , 
derive d fro m th e multiplicativ e similarit y rul e o f  th e origina l 
contex t  mode l  (Medi n &  Schaffer ,  1978) ,  i s  provide d i n 
Jusli n e t  al .  (1999) . 

I f  w e refe r  t o th e common-rar e disease-pair s relevan t  t o a 
particula r  prob e (e.g. ,  C ]  an d R i  i n Tabl e 1 )  a s th e foca l 
disease-pair ,  a  participan t  m a y b e i n on e o f  fou r  knowledg e 
state s w h e n enterin g th e transfe r  phase .  Stat e 1 :  Wit h 
probabilit y  (1-c )  (1-r )  neithe r  th e inferenc e rul e fo r  th e foca l 
c o m m on C i  no r  th e foca l  rar e diseas e R j  i s accessible .  Stat e 
2:  Wit h probabilit y  (c-cr )  onl y th e inferenc e rul e fo r  th e 
foca l  c o m m o n diseas e C i  i s accessible .  Stat e 3 :  Wit h 
probabilit y  (r-cr )  onl y th e inferenc e rul e fo r  th e foca l  rar e 
diseas e R ,  i s accessible .  Stat e 4 :  Wit h probabilit y  (cr )  bot h 
of  th e foca l  inferenc e rules ,  C i  an d Ri ,  ar e accessible .  Tabl e 
2 show s a n exampl e o f  Knowledg e Stat e 1 ,  th e stat e i n whic h 
neithe r  o f  th e rule s fo r  th e foca l  disease s ar e accessible . 

T h e predicte d respons e pattern s m a y b e exemplifie d b y 

referenc e t o th e combine d an d th e conflictin g probes .  Fo r 

example ,  imagin e tha t  yo u ar e presente d wit h th e sympto m 

combinatio n I  + P C -(-P R .  Thes e thre e symptom s ar e 

consisten t  wit h tw o o f  th e si x inferenc e rules ,  th e first  an d 

th e secon d i n th e right-mos t  colum n o f  Tabl e 1 .  I f  yo u ar e i n 

Knowledg e stat e 2  yo u wil l  onl y k n o w th e rul e I  + P C ->C , 

whic h i s execute d b y th e inductio n mechanism .  I f  yo u ar e i n 

Knowledg e stat e 3  yo u wil l  onl y k n o w th e rul e I  + P R ->R , 

whic h i s execute d b y th e inductio n mechanism .  Becaus e o f 

th e base-rat e manipulatio n th e probabilit y  o f  Knowledg e 

stat e 2  i s highe r  an d mos t  response s wil l  thu s favo r  Ci . 

Knowledg e state s 1  an d 4  ar e assume d t o elici t  rando m 

decision s favorin g neithe r  c o m m o n no r  rar e categories . 
N o w yo u ar e presente d wit h th e conflictin g probe , 

PCi-i-PR i  tha t  i s  dissimila r  t o bot h th e firs t  an d th e secon d 
inferenc e rule . 

Table 2: An example of a hypothetical Knowledge State. 

Rati o 

3 

1 

3 

1 

3 

1 

Symptoms 

//. •  Stomac h pai n 
PC]. -  Los s o f  hai r 
I]. -  Stomac h pai n 
PR/ :  Impaire d hearin g 
I2 :  Epidermophytosi s 
PC2:  Bac k pai n 
I2 :  Epidermophytosi s 
PR2:  Loosenin g o f  th e 
teet h 
I3 :  Visua l  defec t 
PC j :  Impaire d short -
ter m memor y 
I3 :  Visua l  defec t 
PR3:  Swolle n arm s 

Diseas e 

C/. -  Coralgi a 

Ri :  Buragam o 

Q. '  Midosi s 

/?2. -  Namiti s 

Cj. -  Terrigiti s 

R3:  Althra x 

Rul e 

Unknown 

Unknown 

Known o r 
Unknown 
Known o r 
Unknown 

Known o r 
Unknown 

Known o r 
Unknown 

I f  yo u ar e i n Knowledg e stat e 2  yo u wil l  eliminat e th e rul e 

I  + P C —»C, ;  I f  yo u ar e i n Knowledg e stat e 3  yo u wil l 

eliminat e th e rul e I  +Prj—>R, .  Again ,  becaus e o f  th e base -

rat e manipulatio n Knowledg e stat e 2  i s mor e probable ,  an d 

most  elimination s wil l  concer n C i  an d thu s favo r  th e choic e 

of  a  rar e diseas e category .  Give n th e particula r  knowledge -

stat e an d th e similarit y betwee n th e inferenc e rule s forme d 

and th e presente d transfe r  probe ,  th e decisio n mechanism s o f 

inductio n an d eliminatio n ca n b e applie d i n th e manne r 

specifie d above .  Althoug h thi s i s straightforwar d i n 

principle ,  applicatio n t o th e Medi n an d Edelso n desig n i s 

complicate d b y th e fac t  tha t  th e numbe r  o f  unknow n disease s 

i s a  rando m variable . 

Thi s ca n b e illustrate d b y referenc e t o th e exampl e i n 
Tabl e 2 .  Y o u m a y b e face d wit h th e conflictin g prob e los s o f 
hai r  +  impaire d hearing .  Becaus e yo u ar e i n Knowledg e 
stat e 1  an d k n o w neithe r  o f  th e foca l  rules ,  ther e i s n o 
possibilit y  fo r  a n inductiv e inferenc e wit h th e foca l  rules . 
Th e choic e o f  a n unknow n categor y i n thi s cas e amount s t o 
an eliminatio n o f  an y o f  th e fou r  non-foca l  disease s tha t 
possibl y ar e known .  Th e numbe r  o f  unknow n disease s i s a 
rando m variabl e controlle d b y th e sam e paramete r  tha t 
define s c  an d r ;  tha t  is ,  on e t o fou r  o f  th e non-foca l  rule s ma y 
hav e bee n activate d th e training .  Thus ,  i n knowledg e Stat e 1 , 
th e guessin g rat e o f  response s i n th e foca l  c o m m o n categor y 
(Ci )  i s  anythin g betwee n 1/ 6 (n o diseas e ha s bee n learned )  t o 
1/ 2 (al l  th e fou r  non-foca l  disease s hav e bee n learned) . 

Th e predicte d respons e proportion s fo r  eac h prob e 
therefor e equa l  th e proportion s o f  inductiv e inference s tha t 
fal l  i n thi s categor y plu s th e expecte d valu e o f  th e guessin g 
rate s whe n th e participan t  eliminates ,  wher e th e probabilit y 
of  inductio n an d eliminatio n i s jointl y determine d b y th e 
knowledge-stat e an d th e similarit y betwee n th e prob e an d 
th e know n inferenc e rules .  Sinc e bot h th e probabilitie s o f  th e 
knowledg e state s an d th e expecte d guessing-rate s ar e 
controlle d b y th e paramete r  tha t  define s th e rule-activatio n 
probability ,  predicte d respons e proportion s ar e controlle d b y 
a singl e parameter .  Thes e computation s ar e detaile d i n Jusli n 
etal .  (1999) . 

I n Jusli n e t  al .  (1999 )  th e quantitativ e prediction s wer e 
fitted  t o th e dat a fro m Experimen t  1  b y Medi n an d Edelso n 
(1988) ,  t o Kruschk e (1996 ,  Exp .  1) ,  an d t o th e dat a fro m th e 
tw o experiment s reporte d below .  I n al l  o f  thes e dat a sets ,  th e 
model  reproduce d th e observe d patter n o f  base-rat e findings, 
i n genera l  wit h a n impressiv e quantitativ e fit  give n th e us e o f 
on e singl e fre e parameter .  Figur e 1  illustrate s th e fit  o f  th e 
model  t o th e dat a fro m Kruschke '  s  (1996 )  Experimen t  1 . 
Althoug h factor s suc h a s cu e competitio n probabl y pla y a n 
importan t  rol e i n th e Med i n an d Edelso n paradigm ,  th e 
quantitativ e prediction s presente d abov e demonstrat e tha t 
th e eliminatio n mechanis m alon e ha s th e potentia l  t o 
reproduc e th e B R I  effect . 

The Novel Symptom Phenomenon 

A straightforwar d predictio n b y th e mode l  i s tha t  th e 
presentatio n o f  a  nove l  sympto m i n th e transfe r  phas e wil l 
lea d t o a  preponderanc e o f  rare-diseas e responses ,  mirrorin g 
th e B R I  effec t  fo r  th e conflictin g symptoms .  Participant s wil l 
notic e tha t  th e nove l  sympto m i s dissimila r  t o th e symptom s 
of  know n categorie s an d a s a  resul t  the y wil l  gues s o n som e 
of  th e unknow n diseases . 

By virtu e o f  th e base-rat e manipulatio n thes e unknow n 
categorie s ar e likel y t o b e rar e rathe r  tha n c o m m o n ones . 
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Thi s predictio n i s  importan t  fo r  tw o reasons :  First ,  i t  i s  th e 
most  critica l  tes t  o f  th e presenc e o f  eliminativ e inferences . 
T o th e exten t  tha t  thi s typ e o f  inference s underlie s bot h th e 
response s fo r  th e conflictin g an d nove l  transfe r  probes ,  th e 
respons e pattern s observe d fo r  thes e probe s shoul d b e 
similar .  Second ,  thi s predictio n amount s t o a  respons e 
patter n contrar y t o tha t  b y  A D I T (Kruschke ,  1996) .  T h e 
nove l  transfe r  prob e ha s no t  bee n affecte d b y an y shif t  o f 
attentio n durin g training ,  thu s th e onl y facto r  a t  wor k i s th e 
base-rat e bia s towar d common-diseas e responses .  A s w e 
hav e seen ,  th e eliminatio n mode l  predict s rare-diseas e 
response s tha t  mirro r  thos e observe d fo r  th e conflictin g tes t 
probe .  Next ,  w e presen t  result s from  tw o experiment s tha t 
confir m thi s prediction . 

A. 

5 0. 5 

r=̂=.9 9 
RMSD=,04 
n=20(df=1 5 

B. 
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Prediction s 

Prediction s 
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PC P R I  l  +  PC+PR PC+PR 

c. 
Observation s 

U l i u i 
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Figur e 1 :  T h e mode l  fitte d t o Kruschk e (1996 ,  Exp.l) .  A ) 
Predicted/Observe d respons e proportions .  B )  T h e patter n o f 

dat a predicte d fo r  th e transfe r  probes ,  an d C )  th e 
correspondin g observe d pattern . 

Experiment 1: A Test of the Novel Symptom 
Phenomenon 

Th e mai n purpos e o f  Experimen t  1  wa s t o tes t  th e predictio n 
of  a  B R I  effec t  fo r  nove l  symptoms .  O n e hundre d an d nin e 
participant s wer e divide d int o a  3: 1 base-rat e rati o grou p an d 
a 7: 1 base-rat e rati o grou p (cf .  Shanks ,  1992) .  Th e material , 
stimul i  an d procedur e wer e mor e o r  les s identica l  t o thos e 
use d b y previou s researcher s (se e e.g. ,  Medi n &  Edelson , 
1988 ;  Kruschke ,  1996 ;  Shanks ,  1992) .  Participant s wer e tol d 
tha t  the y woul d b e allowe d t o practic e o n 16 8 patient s wit h 
feedbac k informin g the m i f  the y ha d mad e a  correc t  o r 
incorrec t  diagnosis .  The y wer e instructe d t o appl y th e 
knowledg e the y ha d acquire d durin g th e trainin g phas e t o 2 4 
patient s i n a  transfe r  phas e wit h n o feedback .  Fo r  eac h 
participan t  nin e o f  th e twelv e symptom s wer e randoml y 
selecte d an d matche d wit h th e si x  differen t  disease s (se e 
Table s 1  an d 2) .  Th e thre e remainin g "novel "  symptom s 
wer e use d i n th e transfe r  phas e i n orde r  t o tes t  th e nove l 
sympto m phenomenon . 

On th e transfe r  trial s participant s wer e require d t o mak e 
response s t o si x  perfec t  predictors ,  P C an d PR ,  thre e 
imperfec t  predictors ,  I ,  thre e combine d probes ,  I-f-PC-i-PR , 
thre e conflictin g probes ,  PC-i-PR ,  an d thre e nove l  probes ,  N . 
The remainin g si x  tes t  trial s i n whic h th e imperfec t 
predictor s wer e paire d wit h perfec t  predictor s wer e mainl y 
use d t o disguis e th e purpos e o f  th e transfe r  phase .  Th e 
transfe r  trial s wer e followe d b y a  shor t  brea k afte r  whic h 
anothe r  trainin g -  an d transfe r  phas e followed .  Th e purpos e 
of  thi s manipulatio n wa s t o se e whethe r  additiona l  trainin g 
woul d decreas e th e B R I  effect .  Th e experimen t  includin g th e 
brea k laste d approximatel y on e hour . 

Training Results 

As i n mos t  previou s studies ,  onl y thos e participant s w h o ha d 
reache d asymptoti c learnin g wer e use d i n th e subsequen t 
analysis .  Participant s wit h mor e tha n on e incorrec t  answe r  i n 
th e las t  2 4 trial s o f  th e first  trainin g sessio n wer e excluded . 
I n th e 3: 1 rati o group ,  4 0 participant s ou t  o f  5 5 (73% )  me t 
thi s criterion .  I n th e 7: 1 rati o group ,  4 1 ou t  o f  5 4 (76% ) 
participant s me t  th e criterion .  Wherea s th e 7: 1 grou p showe d 
evidenc e o f  slightl y faste r  learning ,  bot h group s converge d 
on asymptoti c learnin g a t  th e en d o f  th e firs t  sessio n an d 
thes e level s o f  performanc e wer e maintaine d throughou t  th e 
secon d trainin g session . 

Transfer Results for the 3:1 Group 

For  th e perfec t  predictors ,  P C an d PR ,  i n th e 3: 1 condition , 
most  response s wer e assigne d t o th e diseas e tha t  th e cu e ha d 
bee n a  perfec t  predicto r  of ,  bot h afte r  trainin g sessio n 1  an d 
2 (al l  t(39 )  =  1 5 wit h p < .05 ,  give n a  null-hypothesi s o f  .5) . 
Th e us e o f  base-rat e informatio n i s eviden t  fo r  th e imperfec t 
transfe r  probes ,  I ,  bot h afte r  trainin g session s 1  an d 2  (.67 , 
t(39 )  =  5.77 ,  p< .  05 ,  an d .66 ,  t(39 )  =  4.03 ,  p<.05 , 
respectively) ,  an d fo r  th e combine d transfe r  probe , 
I-hPC-t-PR ,  bot h afte r  trainin g session s 1  an d 2  (.62 ,  t(39 )  = 
3.60 ,  p<.05 ,  an d .62 ,  t(39 )  =  2.07 ,  p<.05 ,  respectively) . 
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Th e result s sho w a  B R I  effec t  fo r  th e conflictin g transfe r 
probe ,  P C + P R ,  althoug h th e tren d i s non-significant .  Afte r 
sessio n 1 ,  th e proportio n o f  c o m m o n categor y responses ,  C , 
was .410 ,  t(39 )  =  1.42 ,  N .  S .  Afte r  trainin g sessio n 2 ,  th e 
proportio n increase d t o .483 ,  t(39 )  =  .24 ,  N .  S .  Finally ,  th e 
result s fo r  nove l  symptoms ,  N ,  mirro r  th e resul t  fo r  th e 
conflictin g probe ,  P C + P R (se e Figur e 2A) .  Althoug h slightl y 
les s pronounced ,  th e participant s favo r  th e rar e disease s 
(respons e proportio n .45 ,  t(39 )  =  1.12 ,  N .  S.) .  Afte r  trainin g 
sessio n 2 ,  th e participant s hav e altere d int o base-rat e us e 
(respons e proportio n .58 ,  t(39 )  =  1.74 ,  N .  S.) . 

Transfer Results for the 7:1 Group 

Result s fo r  th e 7: 1 grou p paralle l  thos e fo r  th e 3: 1 group , 
althoug h th e effect s wer e larger ,  an d i n contras t  t o th e 3: 1 
conditio n ther e wa s a  significan t  B R I  effec t  fo r  th e 
conflictin g transfe r  prob e (se e Figur e 2B ,  sessio n 1 : 
proportio n .38 ,  t(40 )  =  2.10 ,  p < .05 :  sessio n 2 ;  proportio n 
.40 ,  t(40 )  =  1.65 ,  N .  S.) .  A s describe d above ,  th e eliminatio n 
model  i s supporte d i f  th e B R I  effec t  o n th e conflictin g an d 
nove l  probe s i s simila r  Figur e 2  present s th e mea n respons e 
proportion s fo r  th e nove l  an d conflictin g transfe r  probe s i n 
th e 3: 1 an d 7: 1 base-rat e rati o condition s o f  Experimen t  1 , 
and o f  th e (single )  3: 1 conditio n o f  Experimen t  2 

As ca n b e seen ,  th e respons e pattern s ar e simila r  fo r  nove l 
and conflictin g probe s i n bot h conditions ,  a  resul t  predicte d 
by th e eliminatio n mode l  bu t  contrar y t o A D I T (Kruschke , 
1996) . 

Experiment 2: Does the Inverse Base-Rate Ef-
fec t  D i s a p p e a r  w i t h A d d i t i o n a l  T r a i n i n g ? 

Experimen t  1  replicate d th e base-rat e effect s o f  th e Medi n 
and Edelso n (1988 )  study .  Interestingly ,  however ,  th e B R I 
effec t  wa s diminishe d afte r  trainin g sessio n 2 ,  an d i t 
vanishe d altogethe r  fo r  th e nove l  transfe r  probes .  Thi s coul d 
howeve r  b e du e t o th e testin g betwee n th e first  an d secon d 
trainin g phase .  W h e n th e nove l  transfe r  prob e ha s bee n 
presente d i n th e transfe r  phas e afte r  trainin g sessio n 1 ,  i t  wil l 
obviousl y no t  b e "novel "  whe n th e reteste d i n th e secon d 
transfe r  phase .  A s a  resul t  Experimen t  2  wa s designe d t o tes t 
whethe r  th e diminishe d B R I  effec t  wa s du e t o th e repeate d 
transfe r  exposure .  Anothe r  potentia l  explanatio n i s tha t  th e 
B RI  effec t  disappear s afte r  extensiv e training .  Medi n an d 
Bettge r  (1991) ,  fo r  example ,  discusse d th e possibilit y  tha t 
"wit h enoug h experienc e th e B R I  effec t  tha t  w e hav e 
attribute d t o competitiv e learnin g m a y b e overcom e 
altogether "  (p .  328) .  Thus ,  th e alternativ e hypothesi s wa s 
tha t  th e diminishe d effec t  wa s du e t o th e highe r  exten t  o f 
learning .  Experimen t  2  involve d a  prolonge d trainin g phas e 
withou t  transfe r  phase s intersperse d midway s throug h th e 
trainin g trials .  I f  th e B R I  effec t  woul d persis t  eve n wit h thi s 
prolonge d training ,  i t  woul d sugges t  tha t  th e diminishe d B R I 
effec t  afte r  trainin g sessio n 2  i n Experimen t  1  wa s a 
consequenc e o f  th e repeate d exposures .  O n th e othe r  hand ,  i f 
th e correc t  explanatio n lie s i n th e increase d learnin g th e B R I 
effec t  shoul d b e gon e afte r  fou r  time s a s man y trials . 
Twenty-fiv e student s participate d i n Experimen t  2 . 
Procedure s wer e identica l  t o Experimen t  1 ,  wit h th e 
difference s tha t  (a )  th e numbe r  o f  trainin g trial s wa s 67 2 
(16 8 X  4) ,  an d tha t  (b )  th e base-rat e rati o wa s 3: 1 fo r  al l 

participants .  Betwee n th e first  an d secon d hal f  o f  learnin g 
phas e th e participant s wer e give n a  one-hou r  lunc h break .  A t 
th e en d o f  trainin g sessio n 2  the y wer e presente d wit h th e 
transfe r  phas e (identica l  t o th e on e i n Experimen t  1) . 

A. 
Experimen t  1 

Base Rat e Rati o 3: 1 

B. 

Common Rar e Common Rar e 
Conflicting Novel 

Experimen t  1 
Base Rat e Rati o 7: 1 

C. 

Common Rar e Common Rar e 
Conflicting Novel 

Experimen t  2 
Extende d trainin g 

Common Rar e Common Rar e 
Conflictin g Nove l 

Figure 2: Mean response proportions for the conflicting and 
nove l  transfe r  probe s i n th e 3: 1 (Pane l  A )  an d th e 7: 1 (Pane l 
B )  base-rat e rati o conditio n o f  E x p e r i m e n t  1 ,  an d i n Experi -
ment  2  (Pane l  C ) . 

Results 

As i n Experimen t  1 ,  th e learnin g criterio n wa s se t  a t  9 6 % 
correc t  response s i n th e las t  trainin g bloc k o f  2 4 trials . 
Again ,  Experimen t  2  replicate d th e standar d patter n foun d 
by Medi n an d Edelson :  Th e c o m m o n diseas e wa s chose n 
mor e ofte n tha n th e rar e on e fo r  th e imperfec t  (commo n 
respons e proportio n .66 ,  t(22 )  =  3.6 ,  p<.05 )  an d th e 
combine d probe s (commo n respons e proportio n .46 ,  t(22 )  = 
.38 ,  N .  S) ,  bu t  th e rar e diseas e wa s chose n fo r  th e conflictin g 
prob e (commo n respons e proportio n .39 ,  t(22 )  =1.1 ,  p<.28 , 
N.  S )  -  th e B R I  effect .  Althoug h no t  significant ,  th e effec t  i s 
not  diminishe d i n siz e afte r  ampl e learnin g (se e Figur e 2C) . 
Finally ,  a  B R I  effec t  fo r  th e nove l  symptom s wa s observe d 
to o (commo n othe r  respons e proportio n .40 ,  t(22 )  =1.59 , 
p<.125 ,  N .  S) .  W e foun d i t  har d t o obtai n statistica l 
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significanc e du e t o th e ver y hig h measuremen t  error . 
Therefore ,  i t  shoul d b e note d tha t  i f  al l  dat a i n Figur e 2  ar e 
collapsed ,  ther e i s n o doub t  a  reliabl e B R I  effec t  (t(103 ) 
=2.7 ,  p<.01 )  a s wel l  a s a  reliabl e nove l  sympto m 
phenomeno n (t(103 )  =  2.6 ,  p<.01). ) 

I n sum ,  i t  seem s tha t  th e diminishe d B R I  effec t  afte r 
trainin g sessio n 2  reporte d i n Experimen t  1  i s du e t o th e 
repeate d exposure s wit h th e transfe r  probe s rathe r  tha n t o 
more extensiv e training .  Simila r  t o Experimen t  1 , 
participant s guesse d o n a  rar e diseas e categor y whe n 
presente d wit h a  nove l  symptom ,  a s predicte d b y th e 
eliminatio n mode l  bu t  i n contras t  t o A D I T (Kruschke ,  1996) . 

General Discussion 

I n thi s paper ,  a  ne w mechanis m ha s bee n propose d tha t  ma y 
contribut e t o th e base-rat e effect s observe d wit h th e Medi n 
and Edelso n design .  Th e mai n merit s o f  th e eliminatio n 
model  ar e threefold :  First ,  th e mode l  ha s intuitiv e appea l  i n 
th e sens e tha t  i t  seem s har d t o den y tha t  peopl e a t  leas t 
sometime s rel y o n eliminativ e inferences .  Second ,  i n term s 
of  th e psychologica l  mechanism s involved ,  th e mode l  i s 
simple :  Th e participant s eithe r  mak e inductiv e o r 
eliminativ e inference s dependin g o n th e similarit y o f  th e 
prob e t o th e know n diseases .  Finally ,  th e mode l  provide s a 
goo d quantitativ e accoun t  o f  th e dat a give n th e relianc e o n 
one singl e fre e paramete r  (Jusli n e t  al. ,  1999) .  A D I T i s 
unabl e t o accoun t  fo r  th e nove l  sympto m phenomenon ,  an d 
Kruschk e (1996 ,  p .  20 )  note d tha t  A D I T need s "additiona l 
mechanism s no t  implemente d i n th e model "  t o accoun t  fo r 
th e non-rando m guessin g strateg y observe d i n th e earl y 
trainin g trials .  Th e eliminatio n mode l  provide s suc h a 
mechanism . 

Nevertheless ,  w e d o no t  sugges t  tha t  th e mechanis m 
propose d b y th e eliminatio n mode l  i s th e onl y facto r  tha t 
contribute s t o th e B R I  effect .  Th e idea s o f  cue-competitio n 
hav e immens e suppor t  i n th e literatur e o n anima l  learnin g 

and Kruschke' s (1996 )  proposa l  o f  a  rapi d attention-shiftin g 
mechanis m i s bot h reasonabl e an d appealing .  W e do , 
however ,  tak e th e confirmatio n o f  th e nove l  sympto m 
phenomeno n a s fairl y  stron g evidenc e tha t  eliminativ e 
inference s ar e a t  wor k a t  leas t  t o som e extent .  Th e 
quantitativ e formulatio n o f  th e eliminatio n mode l  i n Jusli n e t 
al .  (1999 )  serve s t o demonstrat e tha t  thes e processe s alon e 
hav e th e potentia l  t o produc e a n B R I  effect .  Th e relativ e 
importanc e o f  explanation s i n term s o f  attention-shiftin g 
mechanism s an d eliminativ e inference s need s t o b e 
determine d b y futur e research . 
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