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Cognitiv e Reconstructio n i n Hindsight :  A  M o d e l  an d a n Exper imen t 

Ralp h Herhvi g an d Ulric h Hoffrag e 
Cente r  fo r  Adaptiv e Behavio r  an d Cognitio n 

M ax Planc k Institut e fo r  Psychologica l  Researc h 
Leopoldstrass e 24 ,  8080 2 Munich ,  Germany . 

{ h e r t w i g . h o f f r a g e } O m p i p f - m u e n c h e n . m p g . d e 

Hindsigh t  bia s refas  t o th e tendenc y f w peopl e wit h 
knowledg e an d even t  outcom e t o recal l  thei r  origina l 
judgmen t  abou t  th e even t  a s close r  t o th e outcom e tha n i t 
actuall y was .  N o attemp t  t o explai n hindsigh t  bia s ha s 
resulte d i n a  precis e mode l  tha t  specifie s th e cognitiv e (o r 
motivational )  mechanism .  Ou r  C R A F T mode l  (Cognitiv e 
Keconstructio n AftC T Feedbac k wit h Xak e th e Best )  does . 

We appl y C R A F T t o th e typica l  hindsigh t  bia s tas k i n 
whic h a n origina l  judgmen t  ha s t o b e mad e a t  tim e 1 , 
feedbac k abou t  th e correc t  answe r  i s give n a t  tim e 2 ,  an d th e 
origina l  judgmen t  ha s t o b e recalle d a t  tim e 3 . 

Time 1: Steps of the Algorithm 

We account for the original judgment at time 1 with the 
basi c P M M algorith m ( P M M theory ;  se e Gigerenzer , 
Hoffiage ,  &  KleinbOlting ,  1991) .  A  P M M i s a n inductiv e 
devic e tha t  use s limite d knowledg e t o mak e fas t  inference s 
i n task s i n whic h a  choic e mus t  b e mad e betwee n tw o 
object s a  an d 6  (e.g. ,  tw o foo d items )  o n a  quantitativ e 
targe t  variabl e (e.g. ,  amoun t  o f  cholesterol) .  Th e knowledg e 
consist s o f  cue s (tha t  ar e correlate d wit h th e targe t  variable ) 
as wel l  a s th e value s o f  a  an d b  (e.g. ,  2 g an d I g saturate d M 
per  ounce ,  respectively )  o n eac h cue . 

I n a  two-alternativ e choic e i n whic h on e ha s t o decid e 
whic h o f  tw o foo d item s ha s mor e cholesterol ,  th e basi c 
algorith m i n th e P M M framework,  th e "Tak e Th e Best " 
(TTB )  algorithm ,  retrieve s th e items '  relatio n o n th e mos t 
vali d cu e from  memory .  Th e cu e i s  sai d t o discriminat e 
betwee n th e tw o alternative s i f  it s  valu e fo r  a  differ s from 
tha t  fo r  6 .  I f  th e bes t  cu e discriminates ,  th e searc h stops ; 
otherwise ,  th e algorith m repeat s th e procedur e wit h th e next -
best  cu e unti l  a  cu e tha t  discriminate s i s found .  Finally ,  th e 
ite m wit h th e highe r  cu e valu e o n th e discriminatin g cu e i s 
chosen . 

Time 3: Cognitive Reconstruction 

What happens when one's original judgment at time 3 must 
be recalle d afte r  receivin g feedbac k (abou t  a  an d 6' s  value s 
on th e targe t  variable )  a t  tim e 2 ? I t  i s  assume d tha t  i f  th e 
origina l  judgmen t  canno t  b e retrieve d a t  tim e 3 ,  i t  wil l  b e 
generate d b y reconstructin g th e knowledg e o n whic h th e 
judgmen t  a t  tim e I  wa s based .  Durin g thi s process ,  th e 
T TB algorith m wil l  b e applie d again . 

Our  crucia l  assumptio n concernin g reconstructio n i s  tha t 
it  i s no t  completel y veridica l  bu t  ratiie r  i s  shifte d towar d 
feedback .  Th e reaso n i s tha t  feedbac k i s a  cu e stron g enoug h 

t o shif t  recalle d cu e relation s betwee n object s i n th e 
directio n consisten t  wit h feedback .  Th e impac t  o f  feedbac k i s 
particularl y stron g whe n a  cu e di d qq I  discriminat e a t  tim e 1 
becaus e o f  a n unknow n cu e value . 

Asid e from  systemati c (feedbac k dependent )  shift s i n cu e 
relations ,  ther e als o occu r  rando m (feedbac k independent ) 
shifts .  Rando m shifts ,  whic h reflec t  a n erro r  componen t 
whose importanc e Erev ,  Wallsten ,  an d Budesc u (1994 )  an d 
other s hav e demonstrate d i n modelin g huma n confidenc e 
judgments .  Rando m shift s ca n accoun t  f( w th e finding  tha t 
choice s ar e sometime s reconstructe d i n a  wa y inconsisten t 
wit h feedback . 

Test of CRAFT: Experiment 

A real-world topic with considerable significance for many 
peopl e i s nutrition .  Th e T T B algorith m predict s whic h o f 
tw o foo d item s a  particula r  participan t  wil l  choos e a s havin g 
more cholestero l  befor e an d afte r  feedback .  Th e inpu t  t o th e 
algorith m i s  participants '  knowledg e abou t  th e value s o n 
th e saturate d fat ,  calorie ,  an d protei n cue s fo r  foo d item s 
whic h w e tol d the m wer e excellen t  ( 80 % cu e validity) ,  goo d 
(70%) ,  an d wea k (60% )  predictor s fo r  cholesterol , 
respectively .  T o contro l  knowledge ,  w e starte d th e 
experimen t  wit h a  learnin g phas e i n whic h participant s 
learne d abou t  5 0 % o f  th e cu e value s o n th e saturate d fet, 
calorie ,  an d protei n cue s fo r  3 6 foo d items .  Inmiediatel y afte r 
th e learnin g phase ,  participant s wer e give n a  lis t  o f  foo d 
item s an d wer e aske d "Whic h foo d d o yo u thin k ha s th e 
highe r  amoun t  o f  cholesterol ? 

I n th e secon d session ,  th e experimenta l  grou p receive d 
feedbac k fo r  eac h o f  th e question s the y answere d previousl y 
(th e cholestero l  values) .  I n addition ,  the y wer e aske d t o 
recal l  (a )  whic h foo d die y originall y chos e a s havin g th e 
highe r  amoun t  o f  cholestero l  an d (b )  th e amount s c f 
saturate d fat ,  calories ,  an d protei n tha t  the y learne d i n th e 
learnin g phase .  Th e contro l  grou p receive d n o feedbac k an d 
had t o answe r  th e sam e questions . 

By comparin g th e choice s predicte d b y th e T T B 
algorith m a t  tim e 3  wit h th e actua l  choice s (a t  tim e 1) , 
C R A FT predicte d fo r  eac h foo d pai r  an d eac h participan t 
whethe r  hindsigh t  bia s (shif t  i n choic e consisten t  wit h 
feedback) ,  reverse d hindsigh t  bia s (shif t  inconsisten t  wit h 
feedback) ,  o r  q q hindsigh t  bia s woul d occur . 

I n th e experimenta l  group ,  C R A F T accuratel y predicte d 
8 2 % o f  th e observe d outcomes .  I n th e contro l  condition ,  th e 
algorith m accuratel y predicte d 8 7 % o f  th e observe d 
outcomes . 
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