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In ferenc e f r o m I g n o r a n c e :  T h e R e c o g n i t i o n Heur is t i c 

Daniel G. Goldstein (dangl@leland.stanford.edu) 
Stanfor d University ,  Departmen t  o f  Engineering-Economi c System s &  Operation s Research , 

Terman Engineerin g Center ,  Stanford ,  C A 94305-402 7 U S A 

Abstrac t 

While a hindrance to statistical and computational models 
of  inference ,  missin g knowledg e ca n b e exploite d b y 
organism s i n thei r  natura l  environments .  Th e recognitio n 
heuristi c utilize s missin g knowledg e t o m a k e accurat e 
inference s abou t  th e rea l  world .  A  consequenc e o f 
applyin g thi s heuristi c i s a  counterintuitiv e less-is-mor e 
effec t  wher e les s knowledg e i s  bette r  tha n mor e fo r 
inferentia l  accuracy .  Theoretica l  argument s an d 
experimenta l  evidenc e supportin g th e less-is-mor e effec t  ar e 
given . 

The Missing Value Problem? 

I n statistics ,  artificia l  intelligence ,  an d man y computationa l 
model s o f  mind ,  missin g value s ar e perceive d a s a  nuisanc e 
whic h mus t  b e replace d o r  eliminate d befor e proceedin g wit h 
th e busines s o f  inference .  I n contrast ,  i n interaction s 
betwee n mind s an d natura l  environments ,  pattern s o f 
missin g knowledg e carr y informatio n whic h ca n serv e a s th e 
basi s fo r  intelligen t  inference .  Conside r  th e eatin g habit s o f 
wil d rat s whic h com e t o recogniz e food s from  thei r  o w n 
diet ,  o r  from  smellin g foo d trace s o n th e breat h o f 
conspecific s (Bamett ,  1963) .  Thes e animal s hav e bee n 
shown t o exhibi t  a  stron g neophobia ,  tha t  is ,  a  reluctanc e t o 
eat  food s the y d o no t  recognize .  Thi s preferenceca n b e s o 
stron g tha t  rat s m a y prefe r  recognize d food s ove r  nove l  one s 
eve n i f  the y recogniz e the m from  th e breat h o f  neighbor s 
who appea r  t o b e sufferin g from  foo d poisonin g a t  th e tim e 
(Galef ,  1987 ;  Galef ,  McQuoid ,  &  Whiskin ,  1990) .  Whil e 
thi s behavio r  seem s lik e a  bias ,  recognition-base d foo d 
choic e help s rat s avoi d poisoning :  an y foo d a  livin g ra t  o r 
it s livin g neighbor s ha s chose n wa s clearl y no t  deadly . 
Missin g knowledge ,  specifically ,  a  lac k o f  recognition , 
inform s foo d choic e i n rats .  I n thi s paper ,  I  shif t  focu s from 
anima l  behavio r  t o huma n inferenc e an d examin e th e 
prevalenc e an d consequence s o f  reasonin g b y recognitio n i n 
our  ow n species . 

We liv e surrounde d b y prope r  names ,  som e whic h w e 
recognize ,  an d som e o f  whic h w e d o not .  Th e name s w e 
recogniz e ar e no t  a  haphazar d collection ,  the y ten d t o stan d 
out  o n variou s criteri a whic h peopl e find  interesting .  W e 
may notic e tha t  th e citie s whos e name s w e recogniz e ar e 
ofte n large r  tha n thos e w e d o not .  Th e corporation s w e 
recogniz e ten d t o generat e mor e revenue ,  an d posses s a 
greate r  marke t  share ,  tha n thos e w e d o not .  Th e scholar s w e 
recogniz e ten d t o dra w large r  audience s tha n thos e w e d o 
not .  H o w d o th e name s w e recogniz e com e t o reflec t  suc h a 
variet y o f  variable s i n th e world ? N a m e s whic h ar e 

outstandin g o n criteri a tha t  peopl e find  interestin g ar e mor e 
likel y tha n other s t o b e spoke n an d writte n about ,  an d ar e 
subsequentl y mor e likel y tha n other s t o becom e recognized . 
The probabilisti c  inferenc e ca n b e m a d e tha t  th e recognized 
names ar e outstandin g an d unrecognize d one s les s so . 

Accessibl e 
Environmen t 

Unknown VJllKllUWI l  ^O *  S » 
Environmen t  ,-o<*> » 

% Min d 

INFERENCE 

Recognitio n Validit y 

Figur e 1 :  T o m a k e inference s abou t  u n k n o w n feature s o f  th e 
envi ronment ,  w e m a y exploi t  th e relationshi p b e t w e e n th e 
presenc e o f  item s i n recognitio n m e m o r y a n d a  criterion . 
Thi s relationshi p c o m e s abou t  throug h mediator s i n o u r 
accessibl e env i ronmen t  w h i c h reflec t  th e criterion . 

A probability cue framework, inspired by Brunswik 
(1955) ,  describe s h o w inference s m a y b e draw n from 
recognitio n memory .  Figur e 1  illusfrate s h o w unknow n 
criteri a whic h ca n no t  b e directl y perceived ,  suc h a s th e 
endowment  o f  a  university ,  o r  th e deadlines s o f  a  disease , 
come t o b e reflecte d i n th e prope r  name s w e recognize .  Fo r 
example ,  le t  th e populatio n o f  a  cit y b e th e unknow n 
criterio n w e wis h t o infer .  Populatio n caimo t  b e directl y 
observed ,  however ,  a  city' s populatio n correlate s rathe r 
wel l  h o w ofte n i t  i s  mentione d i n th e newspaper .  Th e 
newspape r  i s a  mediato r  whic h cast s unobservabl e aspect s o f 
th e environmen t  int o ou r  immediat e surroundings .  Th e 
correlatio n betwee n th e populatio n o f  citie s an d h o w ofte n 
the y ar e mentione d i n th e newspape r  i s  designate d th e 
ecologica l  correlation .  H o w ofte n citie s appea r  i n th e 
newspape r  correlate s wit h th e numbe r  o f  peopl e w h o 
recogniz e them ,  denote d b y th e surrogat e correlation . 
Throug h th e tw o correlations ,  th e min d ca n infe r  th e 
unknow n criterion .  Fo r  instance ,  peopl e m a y infe r  tha t  th e 
citie s the y recogniz e ar e large r  tha n th e citie s the y d o no t 
recognize .  Th e correlatio n betwee n th e numbe r  o f  peopl e 
w ho recogniz e a  cit y an d it s populatio n i s th e recognitio n 
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correlation .  Th e degre e t o whic h inference s base d o n 
recognitio n ar e accurat e i s th e recognitio n validity .  M a n y 
approache s t o ecologica l  psycholog y stres s th e importanc e o f 
th e relationshi p betwee n th e mind ,  probabilit y  cues ,  an d th e 
environment .  I n th e followin g section ,  I  demonstrat e n o w 
h o w thes e relationship s ca n b e quantifie d i n a  real-worl d 
domain . 

Measuring the Relationship Between Memory, 

Med ia to r ,  a n d E n v i r o n m e n t 

Thi s pape r  deal s wit h a  mode l  domai n fo r  inference :  th e se t 
of  citie s i n German y wit h mor e tha n 100,00 0 inhabitant s 
(8 3 citie s i n 1994) .  T o measur e th e strength s o f  th e variou s 
correlation s i n thi s domai n 1  compare d th e population s o f 
thes e citie s t o th e numbe r  o f  article s i n whic h the y wer e 
mentione d i n th e las t  1 2 year s o f  th e Chicag o Tribune ,  an d 
th e percentag e o f  6 7 Universit y o f  Chicag o student s w h o 
recognize d the m (als o i n 1994) .  Tabl e 1  show s th e 1 2 
larges t  citie s i n German y (i n orde r  o f  199 4 population )  take n 
from  th e complet e data .  Computin g Spearma n correlation s 
ove r  al l  8 3 cities ,  th e surrogat e correlatio n wa s .79 ,  th e 
ecologica l  correlatio n wa s .70 ,  an d th e recognitio n 
correlatio n wa s .60 .  W e observ e tha t  th e Chicag o residents ' 
recognitio n m e m o r y i s slightl y mor e i n tun e wit h h o w 
frequently  citie s ar e mentione d i n medi a tha n wit h th e actua l 
populations .  Thi s i s t o b e expecte d sinc e th e newspapers , 
and no t  cit y populations ,  ar e a  par t  o f  ou r  observabl e 
everyda y environment .  Give n tha t  ther e ar e soli d 
relationship s betwee n recognitio n memor y an d socially -
interestin g criteria ,  h o w migh t  th e min d exploi t  thi s fac t  t o 
make inferences ? 

Table 1: The largest German cities ranked by population, 
alon g wit h th e numbe r  o f  article s i n whic h the y appeare d i n 
th e newspaper ,  an d th e percentag e o f  peopl e w h o recognize d 
them . 

Cit y 

Berli n 
Hambur g 

Munic h 

Cologn e 

Frankfur t 

Esse n 

Dortmun d 

Stuttgar t 

Dusseldor f 

Breme n 

Duisbur g 

Hannove r 

Article s 

348 4 
100 9 

124 0 

461 
180 4 

93 
84 
632 
381 
140 
53 
260 

Recognitio n (% ) 

99 
96 
100 
82 
96 
28 
19 
63 
81 
44 
7 
88 

T h e Recogn i t i o n Heurist i c 

I  tur n no w t o a  mode l  o f  h o w peopl e dra w inference s from 
recognitio n memory .  Th e tas k i s inferrin g whic h subse t  o f  a 
clas s o f  object s score s highes t  o n som e criterion .  Fo r  set s o f 
tw o objects ,  thi s amount s t o th e two-alternativ e forced -
choic e paradigm .  A n exampl e questio n woul d be :  Whic h 
rive r  i s longer ? A )  Th e Nil e B )  Th e Isar .  Fo r  question s o f 
thi s sort ,  th e recognitio n heuristi c i s simpl y stated : 

If only one of the alternatives is recognized, then choose it. 

Naturally, this heuristic is only sensible in domains 
wher e recognitio n i s correlate d wit h th e criterion .  I f  th e 
correlatio n i s negativ e (a s i t  woul d b e i n th e tas k o f  inferrin g 
whic h o f  tw o citie s i s smaller ,  fo r  instance) ,  the n th e 
unrecognize d alternativ e shoul d b e chosen .  Th e purpos e o f 
thi s article ,  however ,  i s  no t  t o explor e whe n peopl e follo w 
recognition ,  o r  i f  i t  i s a  consciou s process ,  bu t  rathe r  t o tes t 
i f  the y follo w i t  an d t o describ e th e mathematica l 
consequence s o f  doin g so .  Pleas e not e tha t  m y us e o f  th e 
ter m recognitio n differ s from  th e standar d usag e i n th e 
psychologica l  literatur e (whic h refer s t o identifyin g item s 
from  a  previou s sessio n amon g disfractors )  an d familiarit y 
(whic h ha s t o d o wit h degree s o f  exposure) .  Here ,  le t  u s 
focu s o n mer e recognition ,  tha t  all-or-non e stat e whic h 
accompanie s object s whic h hav e bee n experience d before . 
Thi s sens e o f  recognitio n seem s t o constitut e a  separat e 
memory system ,  an d it s presenc e ca n b e fe h everyda y lif e 
when on e hesitate s i n recallin g th e identit y o f  a  recognize d 
face .  (Th e Scottis h ver b "t o tartle" ,  interestingly ,  refer s t o 
jus t  thi s sor t  o f  hesitation. )  Th e recognitio n heuristic ,  whic h 
rest s o n thi s simpl e an d subjectiv e sor t  o f  memory ,  seem s 
lik e a  bia s o r  overl y simpl e strategy .  I s it ? 

Accuracy 

The accurac y attainabl e from  th e recognitio n heuristi c 
depend s o n tw o variables :  h o w ofte n th e heuristi c ca n b e 
applied ,  an d th e degre e o f  correlatio n betwee n recognitio n 
and th e criterio n o f  interest .  A s a  though t  experiment , 
conside r  th e cas e o f  a n America n w h o learns ,  on e b y one ,  t o 
recogniz e th e 10 0 larges t  citie s i n France .  Ever y tim e sh e 
learn s a  ne w city ,  sh e i s give n a  tes t  consistin g o f  al l 
possibl e pair s o f  citie s draw n from  th e 10 0 largest ,  an d he r 
tas k i s t o pic k th e large r  cit y i n eac h pair .  Befor e sh e ha s 
learne d an y o f  th e cities ,  sh e wil l  hav e t o gues s o n ever y 
pair ,  an d thu s scor e 5 0 % correct ,  a s represente d b y th e 
leftmos t  poin t  i n Figur e 2 . 

At  a  late r  time ,  represente d b y th e middl e point ,  sh e ha s 
leamedthenameso f  50o f  th e 10 0 cities ,  an d th e citie s sh e 
recognize s ar e large r  thei n th e citie s sh e doe s no t  recogniz e i n 
9 0 % o f  al l  possibl e pairs .  Assum e ftirther  tha t  whe n sh e 
recognize s bot h citie s i n a  pair ,  sh e i s abl e t o us e fiirthe r 
knowledg e t o pic k th e large r  on e 6 0 % o f  th e time . 

408 



e V ) 

Number  o f  Citie s Recognize d 

Figur e 2 :  Applyin g th e recognitio n heuristi c m a y lea d 
considerabl e accuracy ,  a s wel l  a s a  less-is-mor e effect . 

A quick calculation shows that in half of the pairs on the 
quiz ,  sh e wil l  recogniz e on e cit y an d no t  th e other .  Sh e 
wil l  ge t  9 0 % o f  thes e pair s correct .  I n anothe r  one-quarte r  o f 
th e questions ,  sh e wil l  recogniz e neithe r  city ,  guess ,  an d 
scor e 5 0 % correct .  O n th e remainin g one-quarter ,  sh e wil l 
recogniz e bot h citie s i n th e pair ,  an d scor e 6 0 % correct .  A t 
thi s intermediat e stat e o f  recognizin g hal f  o f  th e 10 0 cities , 
she wil l  attai n (.5)(.9 )  +  (.25)(.5 )  +  (.25)(.6 )  =  .725 ,  a 
respectabl e 7 2 . 5 % correct .  W h e n sh e recognize s al l  10 0 
cities ,  represente d b y th e rightmos t  point ,  sh e wil l  recogniz e 
bot h citie s i n eac h pair ,  an d scor e onl y 6 0 % correct .  Th e 
strikin g resul t  i s  tha t  sh e score d a  highe r  percentag e o f 
accurat e inference s whe n sh e recognize d hal f  th e citie s tha n 
she di d whe n sh e recognize d the m all .  A n y stat e o f  affair s 
wher e lesse r  recognitio n knowledg e enable s mor e accurat e 
inference s tha n greate r  recognitio n knowledg e i s a  cas e o f  th e 
less-is-mor e effect ,  whic h I  shal l  tr y t o evok e empirically . 
Befor e doin g so ,  w e mus t  as k i f  th e recognitio n heuristi c i s 
a fundamenta l  mechanis m i n h u m a n inference . 

A Simple Test of the Recognition Heuristic 

Thi s simpl e tes t  ask s h o w ofte n unprompte d peopl e wil l  us e 
th e recognitio n heuristi c (Goldstein ,  1996) .  I  quizze d peopl e 
on al l  pair s o f  citie s draw n from  th e 2 5 (n=6 )  o r  3 0 (n=16 ) 
larges t  i n German y (30 0 o r  43 5 questions )  an d aske d the m 
t o choos e th e mor e populou s cit y i n eac h case .  Eithe r  befor e 
or  afte r  th e test ,  th e participant s wer e aske d t o chec k of f  from 
a lis t  whic h o f  thes e citie s the y recognize d (order ,  however , 
had n o effect) .  Fro m thi s recognitio n information ,  1 
calculate d h o w ofte n participant s ha d a n opportunit y t o 
choos e i n accordanc e wit h th e recognitio n heuristic ,  an d 
compare d i t  t o h o w ofte n the y actuall y did .  Figur e 3  show s 
th e result s fo r  2 2 individua l  participants . 

For  eac h participant ,  tw o bar s ar e shown .  Th e lighte r  ba r 
shows h o w man y opportunitie s th e perso n ha d t o appl y th e 
recognitio n heuristic ,  an d th e darke r  ba r  show s h o w ofte n 
thei r  inference s agree d wit h th e heuristic .  Fo r  example ,  th e 

perso n represente d b y th e leftmos t  pai r  o f  bar s ha d 15 6 
opportunitie s t o choos e accordin g t o th e recognitio n 
heuristic ,  an d di d s o ever y time .  Th e nex t  perso n di d s o 
21 6 ou t  o f  22 1 times ,  an d s o on .  Th e proportion s o f 
recognitio n heuristi c adherenc e range d betwee n 1 0 0 % an d 
7 3 %.  Th e media n proportio n o f  inference s followin g th e 
recognitio n heuristi c wa s 9 3 % (mea n 9 0 % ) .  Unprompte d 
participant s m a d e mos t  o f  thei r  inference s i n accordanc e wit h 
th e recognitio n heuristic ,  perhap s fo r  lac k o f  a  bette r 
strategy .  Wou l d the y stil l  follo w i t  i f  predictiv e informatio n 
whic h suggeste d violatin g recognitio n wer e available ? 

I 

, u o 
H ^ 
o 
I- . 
V 

o 
i n 

22 Individua l  Participant s 

13 Numbe r  o f  test s i n whic h • N u m b e r  o f  test s 
th e recognitio n heuristi c consisten t  wit h th e 
coul d b e applie d recognitio n heuristi c 

Figure 3: How often participants made choices in accordance 
wit h th e recognitio n principle . 

A Tougher Test of the Recognition Heuristic 

I n thi s experiment ,  participant s wer e taugh t  usefu l 
informatio n tha t  offere d a n alternativ e t o followin g th e 
recognitio n heuristi c (Goldstein ,  1996) .  T h e informatio n 
was abou t  th e presenc e o f  majo r  leagu e socce r  teams ,  whic h 
ar e powerfu l  predictor s o f  cit y populatio n i n Germany .  Th e 
objectiv e wa s t o se e whic h peopl e woul d choos e a s larger : 
an unrecognize d city ,  o r  a  recognize d cit y tha t  the y jus t 
learne d ha s n o socce r  team . 

The experimen t  bega n wit h a  trainin g sessio n durin g 
whic h participant s wer e instructe d t o writ e d o w n al l 
informatio n tha t  woul d follow .  The y wer e first  tol d tha t  the y 
woul d b e quizze d o n th e population s o f  th e 3 0 larges t  citie s 
i n Germany .  Nex t  the y wer e taugh t  i )  tha t  nin e o f  th e 3 0 
larges t  citie s i n German y hav e socce r  teams ,  ii )  tha t  th e 
citie s wit h team s ar e large r  tha n citie s withou t  team s i n 7 8 % 
of  al l  possibl e pairs ,  an d iii )  th e name s o f  fou r  citie s tha t 
hav e socce r  teams ,  a s wel l  a s th e name s o f  fou r  citie s tha t  d o 
not .  Thes e eigh t  citie s appeare d t o b e randomly-drawn ,  bu t 
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th e drawin g wa s rigge d s o tha t  th e sam e eight ,  well-know n 
citie s wer e chose n b y eac h participant .  A  pre-tes t  followe d 
i n whic h participant s ha d t o reproduc e al l  o f  th e presente d 
informatio n exactl y an d coul d no t  procee d wit h th e 
experimen t  unti l  the y di d so .  Eithe r  befor e o r  afte r  th e mai n 
task ,  participant s wer e show n a  lis t  o f  Germa n citie s an d 
aske d t o mar k thos e tha t  the y recognize d befor e comin g t o 
th e experiment . 

Wit h thei r  note s besid e them ,  participant s wer e the n 
presente d pair s o f  citie s an d aske d t o choos e th e large r  cit y 
i n eac h pair .  T o motivat e the m t o tak e th e tas k seriously , 
the y wer e offere d a  chanc e o f  winnin g 1 5 dollar s i f  the y 
score d mor e tha n 8 0 % correct .  T o reiterate ,  th e poin t  o f  th e 
experimen t  wa s t o se e whic h participant s woul d choos e a s 
larger :  a  cit y the y hav e neve r  hear d o f  before ,  o r  on e whic h 
the y recognize d beforehan d bu t  jus t  learne d ha d n o socce r 
team .  Fro m th e informatio n presente d i n th e trainin g sessio n 
(whic h m a d e n o mentio n o f  recognition) ,  on e woul d expec t 
th e participant s t o choos e th e unrecognize d city .  W h y ? A n 
unrecognize d cit y eithe r  ha s o r  doe s no t  hav e a  socce r  team . 
I f  i t  does ,  the n tfiere  i s a  7 8 % chanc e tha t  i t  i s  larger .  I f  i t 
doe s not ,  the n ther e i s a n equa l  chanc e i t  i s  larger .  I f  a 
perso n doe s no t  us e recognitio n a t  all ,  th e unrecognize d cit y 
shoul d alway s b e chose n sinc e an y chanc e o f  i t  havin g a 
socce r  tea m suggest s tha t  i t  i s  probabl y larger .  Figur e 4 
show s th e results . 

^ 

u 
E 

X 

ri 

i  i  I I 
n 1 

1 
21 Individua l  Participant s 

n Numbe r  o f  test s i n •  Numbe r  o f  test s 
whic h th e recognitio n consisten t  wit h th e 
heuristi c coul d b e applie d recognitio n heuristi c 

Figure 4: Recognition heuristic adherence despite training 
tha t  encourage d th e us e o f  informatio n conflictin g wit h 
recognition . 

In Figure 4, the left-hand bars are of different heights 
becaus e individua l  participant s recognize d differen t  citie s 
befor e th e experiment ,  s o th e numbe r  o f  case s wher e th e 
recognitio n heuristi c applie d varied .  Twelv e o f  2 1 

participant s mad e choice s i n accordanc e wit h th e recognitio n 
heuristi c withou t  exception ,  mos t  other s deviate d o n onl y 
one o r  tw o items .  Al l  i n all ,  participant s chos e i n 
accordanc e wit h recognitio n i n 27 3 o f  th e 29 6 tota l  critica l 
pairs .  Th e media n proportio n o f  inference s agreein g wit h th e 

heuristi c wa s 1 0 0 % (mea n 9 2 % ) ,  despit e conflictin g 
knowledge .  I t  appear s tha t  th e additiona l  informatio n wa s 
not  integrate d int o th e inferences ,  consisten t  wit h th e 
recognitio n heuristic . 

Does the Less-Is-More Effect Occur in Human 

Reason ing ? 

As th e previou s studie s show ,  th e recognitio n heuristi c ca n 
be a  majo r  forc e i n certai n inferenc e tasks .  Thi s resul t 
provide s empirica l  suppor t  t o th e theoretica l  predictio n tha t 
th e less-is-mor e effec t  shoul d appea r  i n certai n situations . 
However ,  thi s effec t  i s  ye t  t o b e see n i n th e reasonin g o f 
people .  Ger d Gigerenze r  an d I  ha d 5 2 Universit y o f  Chicag o 
student s tak e tw o quizze s eac h (Goldstei n &  Gigerenzer ,  i n 
press) .  O n e wa s o n th e 2 2 larges t  citie s i n th e U S ,  cite s 
abou t  whic h the y kne w numerou s fact s usefu l  fo r  inferrin g 
population .  Th e othe r  wa s o n th e 2 2 larges t  citie s i n 
Germany ,  abou t  whic h the y kne w littl e o r  nothin g beyon d 
name recognition .  I n fact ,  the y di d no t  eve n recogniz e abou t 
hal f  o f  them .  A s i n th e previou s tw o studies ,  eac h questio n 
consiste d o f  tw o randomly-draw n cities ,  an d th e tas k wa s t o 
pic k th e larger .  I f  participant s woul d scor e highe r  o n th e 
foreig n citie s (o f  whic h the y recognize d half )  tha n o n th e 
domesti c one s (o f  whic h the y recognize d all) ,  i t  woul d b e a n 
instanc e o f  a  less-is-mor e effect .  Th e curiou s phenomeno n 
of  a  less-is-mor e effec t  i s  har d t o demonstrat e wit h peopl e 
w ho hav e definit e knowledg e o f  th e criterion .  Tha t  is ,  man y 
Americans ,  an d nearl y al l  Universit y o f  Chicag o students , 
ca n nam e th e thre e larges t  America n citie s i n order .  Thi s 
alon e give s the m th e correc t  answe r  fo r  2 6 % o f  al l  possibl e 
questions .  Thos e w h o kno w th e to p five  America n citie s i n 
orde r  wil l  scor e a t  leas t  4 1 % correc t  fro m tha t  knowledg e 
alone .  Thi s definit e knowledg e o f  th e criterion ,  couple d wit h 
th e lifetim e o f  knowledg e American s hav e abou t  thei r  ow n 
cities ,  woul d mak e thei r  score s o n th e domesti c tes t  har d t o 
match . 

The resul t  wa s tha t  th e American s score d a  media n 7 1 % 
(mea n 71.1% )  correc t  o n th e thei r  o w n citie s an d a  media n 
7 3 % (mea n 71.4% )  correc t  o n th e foreig n ones .  Despit e th e 
presenc e o f  substantia l  knowledg e abou t  America n cities ,  th e 
recognitio n heuristi c resulte d i n a  ver y sligh t  less-is-mor e 
effect .  Fo r  hal f  o f  th e subjects ,  w e kep t  trac k o f  whic h citie s 
participant s recognized :  th e mea n proportio n o f  inference s 
accordin g wit h th e recognitio n heurisd c wa s 88 .5 % (media n 
90.5%) .  Furthermore ,  participant s coul d appl y th e 
recognitio n heuristi c nearl y a s ofte n a s possibl e becaus e the y 
recognize d a  mea n o f  1 2 cities ,  roughl y hal f  o f  th e tota l 
(compar e t o Figur e 2) .  I n a  stud y tha t  i s somewha t  th e 
revers e o f  thi s one ,  a  less-is-mor e efifectwa s demonstrate d 
wit h Austria n student s w h o score d a  greate r  proportio n o f 
correc t  inference s o n America n citie s tha n o n Germa n one s 
(Hoffrage,1995) . 
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The recognition heuristic is one of many fast and frugal 
heuristic s whic h organisms  ca n us e unde r  limite d time , 
knowledge ,  an d computationa l  migh t  (Gigerenze r  & 
Goldstein ,  1996) .  Sinc e i t  use s recognitio n memory ,  a 
fiindamenta l  psychologica l  mechanism ,  an d profit s from 
missin g knowledge ,  th e recognitio n heuristi c i s perhap s th e 
simples t  o f  thes e adaptiv e tools .  Reasonin g b y recognitio n 
i s a  for m o f  one-reaso n decisio n makin g (Goldstein ,  1996 ) 
becaus e i t  base s comple x inference s o n recognitio n alone . 
Thi s conflict-avoidin g strateg y eliminate s th e nee d t o mak e 
trade-off s betwee n cue s pointin g i n opposin g directions ,  a 
wel l  documente d desir e o f  huma n decisio n maker s (e.g. , 
Baron ,  1990 ;  Hogarth ,  1987 ;  Payne ,  Bettman ,  &  Johnson , 
1993) .  I n th e interactio n betwee n mind s an d real-worl d 
environments ,  pattern s o f  missin g knowledg e carr y 
importan t  informatio n whic h organism s ca n exploi t  t o mak e 
inferences .  A s thi s missin g knowledg e i s filled  in ,  th e 
usefulnes s o f  recognitio n i s diluted ,  an d th e accurac y an d 
efficienc y o f  inference s ma y decline . 
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