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J u d g m e n t .  Grainines s a n d Categor ie s 

Man Yani v an d Dea n Foste r 

Universit y o f  Chicag o 

Judgmen t  play s a  rol e i n reasoning ,  decisio n making ,  an d planning .  A n 

appraisa l  o f  a  house' s valu e m a y influenc e th e seller' s consideratio n o f  variou s bids , 

an estimat e o f  a  distanc e m a y influenc e a  tourist' s  decisio n t o wal k o r  rid e a  bus ,  an d 

th e estimate d arriva l  tim e o f  a  gues t  m a y chang e th e dinne r  schedule .  Clearl y optima l 

choic e i n suc h case s m a y hing e o n havin g goo d judgmenta l  estimate s (Tversk y & 

Kahneman,  1974 ;  Dawes ,  Faust ,  &  Meehl ,  1989) . 

H ow goo d a  judgmenta l  estimat e is ,  depend s o n h o w clos e i t  i s  t o th e 'truth' . 

However ,  thi s i s no t  th e whol e story .  Peopl e ofte n communicat e th e 'finenes s o f  grain ' 

of  thei r  judgmenta l  estimates .  Fo r  example ,  compar e th e following : 

(a )  Joh n ha s promise d t o b e a t  a  meetin g a t  '5:0 0 pm' .  Joh n arrive s a t  5:1 5 pm . 

(b )  Bil l  ha s promise d t o b e a t  a  meetin g arourx J "fivish" .  Bil l  arrive s a t  5:1 5 pm . 

Eac h o f  th e estimates ,  5:0 0 an d fivish .  convey s differen t  grainines s ("grai n size") . 

The firs t  estimat e i s fine-grain ,  whereas ,  th e secon d i s coarse-grain .  Althoug h th e 

differenc e betwee n th e promise d an d actua l  arriva l  time s i s th e sam e i n tx)t h cases , 

John' s lat e arriva l  appear s t o hav e bee n mor e significan t  becaus e h e ha s committe d 

himsel f  t o greate r  precisio n b y givin g a  fine-grai n estimate .  Intuitively ,  i t  seem s fro m 

thi s exampl e tha t  th e qualit y o f  a  judgmenta l  estimat e depend s o n it s Graininess . 

Communicatio n o f  grainines s i n judgmen t  s e e m s ubiquitous .  Peopl e hav e a t 

thei r  disposa l  alternative ,  paralle l  scale s differin g i n grainines s tha t  allo w the m t o pac k 

efficientl y grai n siz e informatio n i n thei r  estimates .  Fo r  example ,  a n hou r  an d 6 0 

minute s refe r  t o identica l  durations ,  bu t  diffe r  i n thei r  graininess ,  thu s peopl e migh t 

pic k on e o r  th e othe r  dependin g o n thei r  intende d precision .  Wherea s a n hou r 

represent s a  broa d categor y (potentiall y  includin g value s suc h a s 55 ,  59 .  an d 6 4 min) , 
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th e estimat e 6 0 minute s convey s greate r  precision .  Othe r  pair s suc h a s thre e week s 

v s 2 1 day s an d 1/ 2 a  yea r  v s 183davs .  t o lis t  txj t  a  few .  involv e simila r  contrasts . 

W h at  i s th e rol e o f  grainines s i n judgment ? T o begi n with ,  w e sugges t  tha t  th e 

psychologica l  impac t  o f  a  judgmenta l  erro r  depend s o n th e rati o betwee n th e siz e o f 

th e erro r  an d th e grainines s o f  th e judgment .  Thi s rati o i s calle d graine d erro r  (fo r 

definition s se e Yani v &  Foster .  1990) .  T o illustrat e thi s concept ,  conside r  tw o 

hypothetica l  opinion s concernin g th e dat e th e Universit y o f  Chicag o w a s founded : 

(a )  Bill' s  opinio n i s 'i n th e 1880s '  (b )  John' s opinio n i s "1885* .  I n ligh t  o f  th e correc t 

answe r  (1892) ,  bot h opinion s ar e wrong .  Bu t  th e grainines s o f  Bill' s  estimat e i s a 

decad e thu s hi s estimat e i s abou t  "on e grai n away "  fro m th e truth ,  wherea s th e 

grainines s o f  John' s estimat e i s on e year ,  thu s hi s estimat e i s severa l  (mor e tha n one ) 

grain s awa y fro m th e truth . 

H o w d o peopl e selec t  th e appropriat e 'grai n size "  fo r  thei r  judgmenta l  estimates ? 

What  rol e doe s grainines s pla y i n evaluatin g th e accurac y o f  judgment s m a d e b y othe r 

people ? W e txiefl y repor t  her e th e result s o f  tw o representativ e studie s (se e Yani v & 

Foster  fo r  ful l  report) .  I n th e followin g section ,  w e outlin e th e paradig m o f  th e firs t 

study ,  ou r  hypothese s an d th e results . 

Grain-Scale study 

M e t h o d .  W e aske d a  grou p o f  4 4 Universit y o f  Chicag o student s t o estimat e a 

variet y o f  quantities ,  suc h as ,  'Th e U S populatio n i n 1987, "  'Ai r  distanc e betwee n 

Chicag o an d N e w York, '  an d "  N u m b e r  o f  America n symphon y orchestras. "  T h e 

sampl e questio n s h o w n i n Figur e 1 ,  'Th e dat e th e Universit y o f  Chicag o w a s 

founded, "  illustrate s th e forma t  o f  th e questionnaire .  Variou s scale s wer e provide d i n 

increasin g orde r  o f  finenes s o f  grain .  Th e to p scal e w a s provide d a s a n optio n i n cas e 

th e respondent s didn' t  kno w anythin g abou t  th e subjec t  o f  th e questio n i n whic h cas e 

the y wer e suppose d circl e th e whol e range .  However ,  i f  the y fel t  the y kne w more ,  the y 

coul d selec t  fine r  grai n scales .  The y coul d circl e a n interva l  representin g a  centur y o n 
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th e secon d scal e (grai n siz e =  a  century) ,  o r  else ,  i f  the y fel t  the y kne w th e answe r  wit h 

mor e precision ,  the y coul d circl e a n interva l  representin g a  fifty-yea r  perio d o n th e thir d 

scale ,  etc .  The y wer e als o give n th e optio n o f  writin g d o w n th e exac t  yea r  i n th e spac e 

provide d abov e th e sixt h scal e (grai n siz e =  1  year) .  Thus ,  the y wer e suppose d t o 

make onl y on e grain-scal e estimat e pe r  questio n b y selectin g a n appropriat e scal e 

and a n Interva l  o n tha t  scale .  Thi s metho d jointi y elicite d thei r  bes t  guesse s 

(approximatel y th e midpoin t  o f  th e selecte d interval )  alon g wit h th e grainines s o f  thei r 

judgment s (represente d b y th e widt h o f  thi s inten/al) . 

As par t  o f  th e analysis ,  w e calculate d th e graine d erro r  o f  eac h estimate .  Fo r 

illustration ,  th e graine d erro r  o f  th e answe r  show n i n Figur e 1  i s + 2 becaus e i t  i s  2 

unit s awa y fro m th e interva l  containin g th e correc t  date .  (I n contrast ,  th e graine d erro r 

of  th e estimat e 1900-190 9 woul d hav e bee n -1 .  whil e th e graine d erro r  o f  1890-189 9 

woul d hav e bee n 0  becaus e thi s interva l  contain s th e correc t  date. ) 

Hypo theses .  O n e hypothesi s i s tha t  i n selectin g grai n size s fo r  thei r  judgments , 

individual s signa l  t o other s th e magnitud e o f  judgmenta l  erro r  tha t  the y expect .  Thus , 

individual s estimat e historica l  date s i n decade s i f  the y believ e thei r  bes t  gues s migh t 

be (o n th e average )  1 0 year s of f  th e truth ,  an d the y giv e estimate s I n centurie s i f  the y 

expec t  a n averag e (absolute )  erro r  o n th e orde r  o f  10 0 years .  A  corollar y o f  thi s 

hypothesi s i s tha t  th e m e a n absolut e graine d erro r  acros s judgment s shoul d averag e 

one . 

Anothe r  possibl e hypothesi s i s tha t  grai n siz e o f  a  judgmen t  i s lik e a  'confidenc e 

interval '  -  a n interva l  tha t  include s th e tru e answe r  wit h measure d certainty ,  fo r 

example ,  wit h a  probabilit y  o f  9 5 % o r  9 9 % .  I f  thi s i s  true ,  the n grain-scal e judgment s 

shoul d includ e th e correc t  answer s wit h a  hig h probability . 

Results .  Th e distributio n o f  th e graine d error s acros s al l  grain-scal e judgment s 

i s plotte d i n Figur e 2 .  Th e mos t  strikin g resul t  i s  tha t  onl y 4 6 % o f  th e grain-scal e 

judgment s actuall y containe d th e correc t  answer ;  7 5 % o f  th e judgment s ha d a  graine d 

erro r  tha t  w a s eithe r  -1 ,  0 ,  o r  +1 ;  an d 9 5 % o f  th e judgment s ha d a  graine d erro r  tha t 
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range d fro m - 5 t o +5 .  Thus ,  grain-scal e judgment s d o no t  appea r  t o 'behave "  lik e 

confidenc e interval s tha t  contai n th e correc t  answer s wit h a  hig h probability .  Thes e 

result s ar e consisten t  wit h Alper t  an d Raiffa' s (1982 )  w h o foun d tha t  judgmenta l 

confidenc e interval s ten d t o b e to o narro w (se e als o Yates ,  1990) . 

I t  i s  interestin g tha t  grain-scal e judgment s ten d t o b e 'to o finely-grained '  an d 

henc e exclud e th e trut h s o frequently .  Clearly ,  givin g coarsely-graine d estimate s ca n 

reduc e graine d erro r  an d increas e th e chance s tha t  th e trut h I s include d i n th e 

estimate .  Fo r  instance ,  a  coarse-grai n estimat e fo r  th e dat e th e Universit y o f  Chicag o 

w as founde d '1700-1900 '  wil l  generat e a  lowe r  graine d erro r  tha n a  fine-grai n 

estimat e suc h a s 'i n th e 1880s. ' 

Gra ine d Erro r  v s Graininess :  A  Tradeof f 

I n everyda y situations ,  however ,  givin g excessivel y coars e judgment s i s 

discourage d b y linguistic/socia l  norm s whic h impl y tha t  speaker s shoul d b e truthfu l 

an d appropriatel y informativ e (Grice ,  1975) .  Judgmenta l  estimate s ar e expecte d t o b e 

truthful ,  tha t  is ,  hav e lo w graine d error .  But ,  the y ar e als o expecte d t o b e informative , 

or  finely-grained .  Fo r  instance ,  th e forecas t  tha t  inflatio n rat e i n th e U S i n 199 0 wil l  b e 

betwee n 1 % an d 5 5 % appear s vacuou s althoug h i t  i s  quit e likel y t o b e truthful . 

Conside r  fo r  exampl e tw o estimate s o f  th e ag e o f  a  particula r  person :  (a )  '2 5 t o 4 0 

years "  (b )  '4 0 t o 4 2 years. '  Suppos e tha t  th e person' s tru e ag e i s 3 9 years .  I n 

retrospect ,  whic h estimat e woul d w e prefe r  t o hav e had ? Th e firs t  estimat e i s coarse r 

tha n th e secon d an d ha s a  lowe r  graine d error .  Th e secon d estimat e i s mor e 

informative ,  bu t  i t  ha s a  highe r  graine d error .  Th e evaluatio n o f  estimate s appear s t o 

involv e a  tradeof f  betwee n graine d erro r  an d graininess .  A  mode l  whic h formalize s 

thi s tradeof f  betwee n th e truthfulnes s (graine d error )  an d informativenes s (graininess ) 

of  a  give n judgmen t  i s presente d i n Yani v an d Foste r  (1990) . 
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Evaluatio n Stud y 

We briefl y outlin e a  stud y designe d t o tes t  ou r  model .  W e tol d ou r  respondent s t o 

'imagin e tha t  yo u ar e a  senato r  preparin g a n argument .  Y o u solici t  quic k judgmenta l 

estimate s fo r  s o m e missin g informatio n fro m tw o o f  you r  aides .  Later ,  yo u compar e 

thes e estimate s t o th e truth. "  W e presente d t o the m pair s o f  grain-scal e estimate s o f 

th e targe t  question s alon g wit h th e correc t  answer .  Fo r  example : 

Amount  o f  m o n e y spen t  o n educatio n b y th e U.S .  federa l  governmen t  i n 1987 ? 

Aid e A  responds :  $2 0 t o 4 0 billio n 

Aid e B  responds :  $1 8 t o 2 0 billio n 

Th e actua l  answe r  was :  $22. 5 billion .  Whic h aid e i s mor e credible ? 

I n eac h case ,  respondent s wer e suppose d t o compar e th e estimate s i n term s o f 

thei r  quality ,  specifically ,  t o indicat e whic h o f  th e tw o aide s the y woul d prefe r  t o consul t 

i n th e future . 

Results .  Ou r  mode l  provide d a  weighte d measur e o f  th e 'quality '  o f  eac h 

estimat e base d o n it s graine d erro r  an d grainines s (widt h o f  th e judgmenta l  interval) . 

We foun d tha t  th e preference s implie d b y ou r  mode l  predicte d th e preference s 

indicate d b y ou r  respondents . 

Final Comments 

We hav e discusse d tw o majo r  ideas .  First ,  judge s see m t o selec t  grai n size s 

whic h estimat e th e expecte d erro r  o f  thei r  estimates .  Second ,  th e grainines s o f  a 

give n judgmen t  depend s o n th e tradeof f  betwee n th e judge' s pragmati c (an d 

conflicting )  need s t o b e truthfu l  an d informativ e a t  th e sam e tim e (fo r  furthe r  discussio n 

se e Yani v &  Foster) . 

It  woul d b e interestin g t o speculat e o n th e representatio n tha t  m a y giv e ris e t o 

grain-scal e judgments .  I t  i s  conceivabl e tha t  grain-scal e judgment s rel y o n permanen t 

hierarchica l  m e m o r y representation s simila r  t o thos e underlyin g natura l  languag e 

categorie s (e.g. ,  Smit h &  Medin ,  1981) .  Recen t  wor k (Huttenloche r  e t  al. ,  1990 ) 
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suggest s tha t  th e date s o f  particula r  autobiographica l  event s (e.g. ,  th e dat e w e sa w a 

particula r  movie )  migh t  b e code d a t  multipl e level s (e.g. .  'Januar y 20" ,  'January '  an d 

'Winte r  quarter'. )  I t  i s  possibl e tha t  numerica l  informatio n i s generall y code d i n suc h 

structures .  Fo r  example ,  historica l  event s (e.g. .  th e dat e th e Universit y o f  Chicag o w a s 

founded )  m a y b e code d a t  multipl e level s varyin g i n finenes s (simila r  t o th e level s 

represente d i n Figur e 1 )  an d wit h differen t  degree s o f  certainty .  Thu s w e m a y 

remember  th e targe t  even t  w a s 'definitel y a  19t h centur y event' ,  'mos t  likel y i n secon d 

hal f  o f  th e 19t h century. '  'possibl y i n th e 1880s, '  etc .  Grain-scal e judgment s m a y 

resul t  fro m th e confluenc e o f  severa l  suc h source s o f  information . 
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Figur e 1 . 

Dal e th e Universit y o f  Chicag o founded ? 
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judgmen t  -̂ ^  answe r  (1892 ) 
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Figur e 2 . 

Grain-Scale study: Distribution of Grained Errors 
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