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ABSTRACT 

Previous research had shown that a strong relationship between a causal factor 

an d a n outcom e reduce s estimate s o f  th e relationshi p betwee n a  secon d causa l 

facto r  an d th e s a m e outcom e (tw o causa l  factors ,  on e outcome) .  I n th e presen t 

experimen t  subject s judge d th e effec t  o f  on e respons e (pressin g a  spacebar )  o n 

tw o outcome s ( a bal l  and/o r  a  bo x migh t  chang e color) .  W e use d a n operant-lik e 

procedur e i n whic h subject s di d problem s o n th e vide o scree n o f  a  computer .  T h e 

respons e wa s involve d i n variou s contingencie s wit h th e bal l  an d box .  I n th e 

critica l  conditio n on e outcom e (change s i n th e colo r  o f  th e box )  wa s highl y 

correlate d wit h th e caus e (pressin g th e spacebar )  an d th e other ,  target ,  ou tcom e 

(changin g bal l  color )  wa s onl y modestl y relate d t o th e cause .  I n contras t  t o 

earlie r  wor k th e concurren t  stron g causa l  relationshi p increase d th e perceive d 

causa l  relationshi p betwee n th e targe t  ou tcom e an d th e cause .  T h e presen t 

experimen t  wa s derive d f ro m an d it s result s ar e partiall y  accounte d fo r  b y th e 

Rescorla-Wagne r  mode l  (1972) ,  whic h i s a  simpl e connectionis t  model . 

INTRODUCTION 

In classical conditioning experiments animals which are asked to make judgments 

of  th e covariatio n betwee n a n ou tcom e an d tw o signal s fo r  th e occurrenc e o f  tha t 

ou tcom e ofte n exhibi t  wha t  ar e calle d selectiv e associations .  The y "decide "  tha t 

on e signa l  i s  th e caus e an d discoun t  th e other .  The y sho w tha t  the y hav e m a d e thi s 

decisio n b y showin g a  stron g conditione d respons e t o on e stimulu s an d littl e o r 

non e t o th e othe r  (e.g. ,  W a g n e r ,  Logan ,  Haberlandt ,  an d Price ;  1968) . 

We (Baker, Mercier, Vallee-Tourangeau, Pam & Frank, unpublished manuscript) 

hav e recentl y demonstrate d tha t  i f  h u m a n s ar e aske d t o m a k e judgment s o f  th e 

likelihoo d o f  a n ou tcom e give n tw o possibl e cause s the y sho w a  simila r  tendency . 

I n on e o f  ou r  experiment s subject s playe d a  g a m e whic h ha d tw o possibl e cause s 

(airplane s o r  landmines )  o f  a n ou tcom e (explosions) .  W h e n on e o f  th e cause s (th e 

presenc e o f  th e airplane )  wa s ver y highl y correlate d wit h th e ou tcom e i t  cause d a 

reductio n i n th e judge d effectivenes s o f  th e othe r  caus e whic h wa s moderatel y 

correlate d wit h th e outcome .  T h e presenc e o f  a  highl y correlate d causa l  facto r 

reduce d th e judgment s o f  th e effectivenes s o f  a  secon d cause.Thi s "error "  i n 

judgment s i s ver y interestin g becaus e i t  i s  predicte d b y th e Rescorla-Wagne r 
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model (1972) which is a simple connectionist model of animal associative learning 

an d whic h Shank s (1985 )  an d other s hav e suggeste d ca n b e extende d t o th e h u m a n 

judgmen t  process . 

The Rescorla-Wagner model (1972) explains the selective association effects in 

whic h a  stron g causa l  facto r  reduce s judgment s o f  a  weake r  on e b y claimin g tha t 

ther e i s a  limite d amoun t  o f  associativ e strengt h t o g o aroun d an d tha t  th e cause s 

compet e fo r  it .  I n ou r  earlie r  studie s th e stron g caus e acquire s m u c h o f  th e 

associativ e strengt h s o th e weake r  caus e get s little .  Thi s notio n coul d b e 

contraste d wit h a  cognitiv e representationa l  vie w tha t  migh t  clai m tha t  th e 

interactio n betwee n th e judgment s occur s a t  th e representationa l  leve l  w h e n th e 

subject s ar e processin g th e correlation s betwee n th e events .  W e attempte d t o 

contras t  thes e tw o explanation s an d t o exten d ou r  result s f ro m th e discret e tria l 

procedure s tha t  w e previousl y use d whic h involve d tw o cause s an d on e outcom e t o 

a procedur e modele d o n fre e operan t  technique s an d i n whic h on e respons e o r 

causa l  facto r  produce d tw o outcomes .  Accordin g t o th e Rescorla-Wagne r  m o d e l 

unlik e tw o causes ,  tw o outcome s shoul d no t  compet e wit h on e anothe r  ye t  a 

simpl e representationa l  accoun t  migh t  predic t  tha t  i f  the y involv e contingencie s 

simila r  t o thos e use d i n th e earlie r  experiment s the y shoul d requir e a  simila r 

amount  o r  leve l  o f  cognitiv e processin g an d thu s migh t  b e expecte d produc e a n 

interactio n tha t  i s simila r  t o tha t  foun d i n ou r  earlie r  experiments . 

We modified a procedure that was developed by Wasserman and his colleagues 

(e.g. ,  Wasse rman ,  Chatlosh ,  &  Neunabar ;  1983) .  Subject s si t  a t  a  compute r  an d 

pres s th e spaceba r  an d the n estimat e whethe r  thi s actio n ha s a n effec t  o n a 

geometri c figure .  A n ou tcom e involve s th e figur e changin g color .  T h e procedur e 

i s "fre e operant" .  I t  i s  no t  divide d int o a  serie s o f  explici t  trial s a s wer e ou r  earlie r 

multipl e causalit y experiments .  T h e sessio n i s divide d int o 1  secon d "bins" .  I f  on e 

or  m o r e response s occur s i n an y bi n i t  i s  calle d a n instanc e o f  a  respons e an d th e 

probabilit y  o f  a n outcom e i s determine d b y th e conditiona l  probabilit y  o f  a n 

outcom e give n a  response .  I f  n o respons e occur s durin g an y secon d the n th e 

outcom e i s determine d b y th e conditiona l  probabilit y  o f  a n ou tcom e give n n o 

response . 

The contingency or covariation between two events is best described by what is 

calle d th e delt a P  rul e (dP )  (c.f. ,  Allan ,  1980) .  T h e contingenc y ca n b e eithe r 

positiv e o r  negative ;  tha t  i s  th e caus e m a y m a k e th e effec t  m o r e likel y t o occu r  o r 

i t  migh t  m a k e i t  les s likel y t o occur .  T h e d P rul e describe s th e on e w a y 

contingenc y o f  th e caus e o n th e effec t  an d i t  i s  simpl y th e differenc e betwee n th e 

conditiona l  probabilit y  tha t  th e effec t  o r  outcom e wil l  occu r  give n tha t  th e caus e 

has occurre d an d th e conditiona l  probabilit y  tha t  th e ou tcom e wil l  occu r  i n th e 

absenc e o f  th e cause .  Delt a P  varie s f ro m - 1 t o +  1 .  A  d P o f  1  represent s a  perfec t 

positiv e contingency ,  a  d P o f  zer o represent s n o relationshi p betwee n th e caus e 

an d effect ,  an d a  d P o f  - 1 represent s a  perfec t  negativ e contingency . 
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I n ou r  experimen t  th e outcome s involve d th e cente r  o f  a  squar e (box )  an d a  circl e 

(ball )  changin g color .  T h e ide a behin d th e experimen t  wa s t o se e i f  th e presenc e 

of  a n ou tcom e tha t  wa s highl y correlate d ( d P = 1  o r  -1 )  wit h th e respons e woul d 

reduc e estimate s o f  a  modestl y correlate d ( d P = . 5 o r  -.5 )  outcome .  T o thi s en d 

ever y subjec t  w a s aske d t o d o nin e problem s i n a  factoria l  desig n i n whic h thre e 

contingencie s o f  th e moderatel y correlate d bal l  wit h th e ou tcom e (dPs = .5 ,  -. 5 

an d 0  a s a  control )  wer e paire d wit h thre e contingencie s o f  th e highl y contingen t 

bo x (dP s =  1,-1 ,  an d 0) .  T h e issu e o f  mos t  interes t  wa s whethe r  a  highl y 

contingen t  bo x woul d reduc e th e estimate s o f  th e moderatel y correlate d ball . 

METHOD. 

SUBJECTS AND APPARATUS 

T h e subject s wer e 1 2 femal e an d 6  mal e volunteer s f ro m Concordi a University . 

T h e stimul i  wer e presente d o n a n I B M P C compute r  wit h a  colo r  displa y (colo r 

graphic s adapter )  an d consiste d o f  a  circl e (ball )  an d a  squar e (box) .  T h e bo x an d 

bal l  wer e presente d i n th e cente r  o f  th e screen ,  sid e b y side ,  wit h th e bal l  o n th e 

left .  T h e figure s wer e outline s an d thei r  color s wer e f ro m th e I B M C G A palettes . 

T h e bal l  wa s gree n an d th e bo x wa s brown .  O n trial s i n whic h a n "outcome " 

occurre d th e center s o f  th e figure s change d color s fo r  10 0 m s .  T h e cente r  o f  th e 

bal l  change d f ro m blac k t o re d an d th e cente r  o f  th e bo x change d f ro m blac k t o 

green .  O n alternatin g g a m e s th e palette s wer e switche d substitutin g th e color s 

cyan ,  magenta ,  an d whit e directl y fo r  green ,  re d an d brow n respectively . 

PROCEDURE 

T h e subject s signe d a  consen t  for m an d the n sa t  d o w n a t  th e compute r  an d 

followe d th e onlin e instructions .  Ther e wer e fiv e screen s o f  instructions .  Betwee n 

th e firs t  fou r  screen s wer e demonstration s o f  th e essential s o f  th e task .  Followin g 

th e firs t  scree n o f  instruction s th e subject s wer e show n th e bal l  an d box .  W h e n 

the y presse d th e spaceba r  th e bal l  an d bo x appeared .  Afte r  2  s  th e nex t  pag e o f 

instruction s appeared .  Followin g thi s pag e th e subject s wer e show n h o w a 

respons e coul d m a k e th e center s o f  th e bal l  an d bo x chang e colors .  The y presse d 

th e spaceba r  an d th e bal l  an d bo x appeared .  W h e n th e spaceba r  wa s nex t  presse d 

th e center s o f  th e bal l  an d th e bo x change d colo r  fo r  20 0 m s .  T h e center s the n 

cleare d an d 1  s  late r  th e nex t  instruction s appeared .  Followin g them ,  th e subject s 

wer e show n tha t  th e object s coul d chang e colo r  wit h n o response .  The y presse d 

th e spaceba r  an d th e bal l  an d bo x reappeared .  O n e secon d late r  th e center s o f  th e 

bal l  an d th e bo x change d colo r  fo r  20 0 m s an d the n cleare d fo r  1  s . 

The instructions described the task and introduced the above demonstrations. 

T h e subject s wer e explicitl y  tol d tha t  i t  wa s a  goo d strateg y t o refrai n f ro m 

respondin g s o m e o f  th e tim e i n orde r  t o se e wha t  woul d happe n i n th e absenc e o f 

a response .  The y wer e als o instructe d tha t  the y shoul d m a k e thei r  judgment s o n a 

scal e o f  -10 0 t o +  100 .  T h e en d point s represente d perfec t  negativ e an d positiv e 
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contingencies respectively and the midpoint represented zero contingencies. 

W h en th e spaceba r  wa s presse d th e scree n cleare d an d th e firs t  proble m bega n 

wit h th e appearanc e o f  th e bal l  an d box .  Eac h proble m laste d fo r  18 0 s .  T h e 

problem s wer e divide d int o 1  s  bins .  I f  on e o r  mor e response s occurre d i n a  bi n i t 

was define d a s a  respons e an d the n th e occurrenc e o f  a n outcom e wa s determine d 

by th e conditiona l  probabilit y  o f  a n outcom e give n a  respons e fo r  eac h figure .  I f 

ther e wer e n o response s durin g a  bi n the n i t  wa s define d a s a n occurrenc e o f  n o 

respons e an d th e outcome s fo r  bot h figure s wer e determine d b y th e conditiona l 

probabilit y  o f  a n outcom e give n n o response .  T h e outcome s happene d a t  th e en d 

of  eac h bi n (i.e. ,  th e cente r  o f  on e o r  bot h figure s change d colo r  fo r  10 0 m s ) . 

The ball was the target figure (to be influenced by the box). There were three ball 

contingencies ,  a  moderatel y positiv e contingenc y (d P =  .5) ,  a  moderatel y negativ e 

contingenc y (d P =  -.5) ,  an d a  zer o contingenc y (d P =  0) .  Fo r  th e d P =  . 5 contingenc y 

th e conditiona l  probabilit y  o f  a n outcom e give n a  respons e wa s .7 5 an d th e 

conditiona l  probabilit y  give n n o respons e wa s .25 .  Fo r  th e negativ e contingenc y 

thes e probabilitie s wer e reverse d (P(Outcom e |  Response )  =  .25 ;  P ( O u t c o m e |  N o 

Response )  =  .75) .  Fo r  th e zer o contingenc y th e probabilit y  o f  a n outcom e wa s . 5 

give n a  respons e o r  n o response . 

There were also three contingencies for the box: a perfect positive contingency 

(dP = 1) ,  a  perfec t  negativ e contingenc y (d P =  -l) ,  an d a  zer o contingenc y (d P =  0) . 

For  th e d P =  1  o r  - 1 contingencie s th e probabilitie s o f  a n outcom e give n a 

respons e were ,  o f  course ,  eithe r  1  o r  0  an d th e probabilitie s o f  a  respons e give n n o 

outcom e wer e eithe r  0  o r  1 .  T h e zer o contingenc y wa s th e sam e on e use d fo r  th e 

bal l  (i.e. ,  probabilit y  o f  a n outcom e =  . 5 regardles s o f  whethe r  o r  no t  ther e wa s a 

response) .  Al l  9  combination s o f  th e bal l  an d bo x contingencie s wer e give n t o 

eac h subject .  Eac h subjec t  receive d th e contingencie s i n a  differen t  orde r  wit h 

eac h contingenc y occurrin g i n th e firs t  positio n twice . 

Thus in this experiment a moderate positive, a moderate negative or a zero ball 

contingenc y wa s contraste d wit h eithe r  a  stron g positive ,  a  stron g negativ e o r  a 

zer o bo x contingency .  I f  th e subject s wer e t o exhibi t  selectiv e association s a s ou r 

previou s subject s ha d don e the n th e stron g bo x contingencie s woul d b e expecte d 

t o reduc e th e estimate s o f  th e bal l  contingencies . 

RESULTS. 

We analyzed the estimates of the ball and the box contingencies. The results of 

thes e analyse s indicate d tha t  th e subject s coul d discriminat e a m o n g th e 

contingencies .  The y discriminate d th e bo x contingencie s fro m on e another ; 

F(2,34) = 61.23 ;  an d th e bal l  contingencie s di d no t  affec t  thes e estimates ; 

F(2,34 )  =  0.28 .  T h e subject s discriminate d reliabl y a m o n g th e thre e bal l 

contingencies:F(2,34 )  =  44.98 .  Pos t  ho c test s showe d the y discriminate d eac h bal l 
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contingency from each other; minimum F(2,34)= 12.02. There was no reliable 

effec t  o f  th e bo x contingenc y o n th e bal l  estimates ;  F(2,34 )  =  1.62 ;  bu t  th e bal l  b y 

bo x interactio n w a s nearl y reliable ;  F(4,68 )  =  2.21 ;  p < .1 .  T h u s thes e dat a d o no t 

exten d ou r  earlie r  result s t o thi s paradig m i n fac t  th e nearl y reliabl e interactio n 

c a me abou t  becaus e th e estimate s o f  th e bal l  contingenc y wer e actuall y highe r  (i n 

absolut e value )  w h e n the y wer e paire d wit h th e stron g bo x contingencie s (dP s =  1 

or  -1 )  tha n w h e n the y wer e paire d wit h th e zer o bo x contingency .  I n additio n t o 

thes e analyse s withi n th e bo x an d bal l  contingencie s w e als o compare d th e 

estimate s o f  th e hig h bo x contingencie s (dPs = 1  an d -1 )  wit h th e moderat e bal l 

contingencie s (dPs = 5 .  an d -.5 )  an d foun d tha t  th e subject s discriminate d 

be twee n th e positiv e contingencies ;  F(l,17) = 26.29 .  bu t  tha t  the y di d no t  reliabl y 

discriminat e th e - 1 contingenc y f ro m th e -. 5 contingency ;  F(l,17) = 4.18 ;  p  <  .1 . 

The preceding analyses expose a potential problem with this experiment as a test 

of  th e hypothesi s tha t  stron g concurren t  contingencie s migh t  interac t  wit h w e a k 

ones .  T o tes t  th e hypothesi s i t  wou l d s e e m necessar y t o choos e a  preparatio n i n 

whic h th e subject s discriminat e th e stron g f ro m th e w e a k contingencies .  Whi l e 

thi s w a s tru e fo r  th e positiv e contingencie s th e discriminatio n betwee n th e 

negativ e contingencie s wa s weak .  A  smal l  n u m b e r  o f  subject s appeare d t o d o 

poorl y o n th e bo x estimates .  T o formaliz e thi s impressio n w e calculate d th e 

correlatio n betwee n eac h subject' s bo x estimate s an d th e nomina l  bo x 

contingencies .  Generall y thes e correlation s wer e quit e high .  Fo r  1 2 o f  th e 1 8 

subject s th e correlation s wer e highe r  tha n .9 . 

Because it is crucial that the subjects be sensitive to the box contingencies for 

t he m t o influenc e th e bal l  contingencie s w e decide d t o eliminat e thos e subject s 

w h o s e bo x estimate s di d no t  correlat e significantl y a t  th e 5 % leve l  wit h th e 

nomina l  contingencies .  Thi s rathe r  conservativ e rul e eliminate d thre e subject s 

( m a x i m u m r(S )  =  A 0 4 , p > . 2 5 .  Figur e 1  show s th e m e a n estimate s o f  th e bal l 

contingencie s wit h thes e thre e subject s removed .  T h e patter n o f  th e result s i s ver y 

clear .  W h e n th e subject s experience d a  stron g positiv e o r  negativ e bo x 

contingenc y th e absolut e valu e o f  th e bal l  estimate s wa s higher .  Tha t  i s the y 

judge d th e moderat e bu t  positiv e bal l  contingenc y t o b e mor e positiv e whe n i t  wa s 

paire d wit h eithe r  a  stron g positiv e (dP = 1 )  o r  a  stron g negativ e (d P =  -l )  bo x 

contingency .  The y als o judge d th e moderat e negativ e contingenc y t o b e mor e 

negativ e w h e n i t  wa s paire d wit h eithe r  a  stron g positiv e o r  negativ e bo x 

contingency .  Thes e impressio n ar e confirme d b y a  statistica l  analysi s o f  th e bal l 

estimate s wit h th e thre e subject s removed ,  ther e wa s a  significan t  effec t  o f  th e 

bal l  contingency ;  F(2,28 )  =  66.68 ;  an d n o effec t  o f  th e bo x contingency ; 

F(2,28 )  =  0.37 ;  bu t  th e interactio n wa s n o w reliable ;  F(4,56) = 3.17 .  I n orde r  t o 

analyz e th e interactio n an d t o compar e th e absolut e value s o f  th e estimate s o f  th e 

positiv e an d negativ e d P =  . 5 contingencie s w e change d th e sign s o f  th e estimate s 

of  th e negativ e contingencies .  Thi s replace s th e negativ e mean s o f  th e -. 5 

contingencie s wit h thei r  absolut e valu e bu t  doe s no t  effec t  th e varianc e s o tha t 
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Figur e 1 :  M e a n estimate s o f  th e bal l  contingenc y fo r  th e 1 5 subject s wit h a  hig h 

correlatio n betwee n thei r  bo x estimate s an d th e nomina l  bo x contingencies . 

the positive and negative ball contingencies can be directly compared. There was 

no mai n effec t  fo r  bal l  contingency ;  F(3,28 )  =  0.59 ;  indicatin g tha t  th e negativ e 

contingencie s wer e judge d t o b e a s negativ e a s th e positiv e one s wer e positive . 

T h e mai n effec t  fo r  Bo x contingenc y wa s n o w reliable ;  F(2,28) = 6.11 ;  bu t  th e 

interactio n wa s not ;  F(2,28 )  =  0.37 ;  supportin g th e observatio n tha t  th e stron g bo x 

contingencie s increase d th e estimate s o f  th e nonzer o bal l  contingencies . 

DISCUSSION. 

We (Baker et al; unpublished manuscript) have provided evidence that effects 

analogou s t o selectiv e association s i n animal s ca n occu r  i n h u m a n judgment s o f 

causality .  W e foun d tha t  th e presenc e o f  a n airplan e tha t  wa s highl y correlate d 

wit h explosion s reduce d th e absolut e valu e o f  judgment s o f  th e contingenc y o f 

landmine s tha t  wer e onl y moderatel y correlate d wit h th e outcome .  Thi s effec t  wa s 

quit e robus t  an d wa s maintaine d eve n wit h majo r  modification s o f  th e g a m e whic h 

involve d substitutin g abstrac t  symbol s fo r  th e airplan e an d th e landmine s an d 

changin g th e instructio n set s t o one s whic h di d no t  impl y causalit y a t  all .  Shank s 

(1986 )  ha s als o provide d evidenc e tha t  experienc e wit h on e contingenc y ca n 
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reduce estimates of another. Contrary to the above findings, in the present 

experimen t  w e hav e foun d tha t  exposin g th e subject s t o a  stron g bo x contingenc y 

enhance d rathe r  tha n reduce d bal l  contingenc y estimates . 

It is of interest to ask why the present results are different. There are other 

difference s betwee n th e tw o preparations .  O u r  earlie r  selectiv e associatio n 

effect s c a m e f ro m a  discret e trial s procedur e an d the y ar e easil y mode le d b y th e 

Rescor la-Wagne r  (1972 )  mode l .  Bu t  ther e ar e othe r  implication s o f  tha t  mode l 

an d thes e includ e th e predictio n tha t  subject s wil l  judg e hig h densit y 0 

contingencie s t o m o r e positiv e tha n the y wil l  judg e lo w densit y 0  contingency .  W e 

hav e confirme d thi s predictio n usin g ou r  discret e tria l  procedur e (Bake r  e t  a l 

1989 )  a s ha s Shank s (e.g. ,  1985) .  I n genera l  wit h Wasserman' s operan t  task s 

estimate s ar e ver y accurat e an d d o no t  sho w th e sor t  o f  th e densit y effect s tha t  ar e 

predicte d b y th e Rescorla-Wagne r  mode l  (c.f. ,  W a s s e r m a n e t  a l  1983) .  S o i t  i s 

possibl e tha t  th e presen t  preparatio n i s jus t  no t  sensitiv e t o associativ e 

manipulation s i n th e s a m e wa y tha t  th e discret e tria l  tas k is .  A s mentione d earlie r 

th e Rescorla-Wagne r  mode l  provide s a  f ramewor k tha t  explain s w h y thi s operan t 

tas k migh t  no t  b e sensitiv e t o associativ e manipulations .  Becaus e th e Rescorla -

W a g n er  mode l  explain s selectiv e association s a s resultin g fro m tw o cause s 

competin g fo r  on e effec t  i t  woul d no t  necessaril y  predic t  suc h a n effec t  her e i n 

whic h tw o effect s hav e th e s a m e cause .  Nonetheless ,  th e Rescorla-Wagne r  mode l 

doe s no t  easil y accoun t  fo r  th e fac t  tha t  th e presen t  result s ar e i n th e opposit e 

directio n t o thos e o f  ou r  earlie r  experiments . 

One traditional explanation from the animal literature that might be used to 

integrat e th e presen t  result s withi n th e traditiona l  associationis t  f ramewor k i s 

tha t  th e subject s migh t  generaliz e betwee n th e tw o figure s and/o r  mistak e on e 

ou tcom e fo r  th e other .  Whi l e thi s i s possible ,  i t  i s  reall y quit e unlikel y becaus e th e 

subject s clearl y understoo d th e task s and ,  abov e an d beyon d th e interactio n 

betwee n th e bal l  contingenc y an d bo x contingency ,  the y easil y discriminate d th e 

contingencie s fro m on e another . 

A second alternative explanation might be that the cognitive load of the perfectly 

correlate d bo x contingenc y wa s lo w compare d t o tha t  require d fo r  th e zer o bo x 

contingency .  Thu s w h e n th e subject s wer e concurrentl y aske d t o m a k e judgment s 

of  th e zer o bo x contingenc y the y ha d les s capacit y availabl e fo r  makin g th e bal l 

judgment s an d thi s suppresse d thei r  judgments .  T h e argumen t  i s tha t  ou r  result s 

aris e no t  f ro m th e stron g bo x contingenc y facilitatin g th e bal l  estimate s bu t  fro m 

th e m o r e difficul t  d P =  0  bo x contingenc y suppressin g th e bal l  estimates .  Thi s 

alternativ e relie s heavil y o n th e additiona l  assumptio n tha t  th e subject s hav e a 

zer o repor t  bias .  I f  thei r  syste m i s overloade d the n the y m a k e estimate s nea r  zero . 

Thi s doe s no t  see m unreasonable .  I t  mus t  b e mentioned ,  however ,  tha t  a  typica l 

erro r  m a d e i n situation s i n whic h subject s d o no t  accuratel y judg e contingencie s i s 

t o g o wit h n u m b e r  o f  outcome s give n a  respons e (War d &  Jenkins ,  1965 ; 
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Smedslund, 1963) and in the present case this number is quite high because the 

subject s receiv e a n outcom e o n 5 0 % o f  al l  trial s wit h a  response .  W e als o hav e 

carrie d ou t  a n indirec t  tes t  o f  thi s explanation .  I n a n unpublishe d experimen t  w e 

contraste d th e d P =  . 5 bal l  contingenc y wit h a  d P =  . 8 bo x contingency .  Thi s d P =  . 8 

contingenc y wa s quit e difficul t  t o d o compare d t o a  perfec t  contingenc y (thereb y 

increasin g th e loa d o n th e subjects )  ye t  th e estimate s o f  th e bal l  contingenc y i n 

thi s experimen t  wer e ver y simila r  t o thos e reporte d her e whic h use d th e perfec t 

bo x contingency .  Finall y i t  i s  ou r  impressio n fro m th e report s o f  th e subject s tha t 

bot h preparation s see m equall y difficult . 
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