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A Theor y o f  Simplicit y 

Gilbert Harman, Michael Ranney, Ken Salem, Frank Doring 

Jonatha n Epstein ,  Agnieszk a Jaworsk a 

Cognitive Science Lab, Princeton University, 221 Nassau St., Princeton, NJ 08542. 

609-987-2824 ,  ghh@princeton.ed u 

Th e simphcit y o f  a  hypothesi s fo r  a  perso n canno t  b e measure d b y th e simplicit y o f 

th e person' s representatio n o f  tha t  hypothesi s (fo r  example ,  th e numbe r  o f  symbol s 

used) ,  becaus e an y hypothesi s ca n b e represented  wit h a  singl e symbol .  A  bette r 

measur e o f  simplicit y i s th e eas e wit h whic h th e hypothesi s ca n b e use d t o accoun t  fo r 

actua l  an d foreseeabl e data .  Bu t  i t  i s  als o importan t  t o allo w fo r  differen t  way s i n 

whic h dat a migh t  b e represented .  W e sugges t  tha t  th e relevan t  way s o f  representin g 

dat a ar e thos e way s i n whic h th e perso n i s  interested ,  i.e. ,  thos e representation s tha t 

most  directl y hel p t o answe r  question s th e perso n want s t o answer .  I n particular ,  w e 

sugges t  tha t  th e simplicit y o f  a  hypothesi s fo r  a  perso n i s determine d b y th e shortnes s 

of  th e connectio n betwee n tha t  hypothesi s an d th e dat a tha t  interes t  th e person ,  a s 

measure d b y th e numbe r  o f  intermediat e step s h e o r  sh e need s t o appreciat e i n orde r  t o 

appreciat e th e complet e connection . 

Keywords: simplicity, explanation, inference, hypothesis 

Curve Fitting 

Suppos e tha t  yo u hav e discovere d tha t  pressur e o n a  certai n sor t  o f  cerami c materia l  affect s 

th e conductivit y o f  tha t  materia l  an d yo u ar e intereste d i n bein g abl e t o determin e th e relatio n 

betwee n thes e tw o quantities .  Y o u obtai n th e followin g replicable  dat a pairs :  P = \ ,  C = 2 ; 

p=2, ,  C = 6 ;  P = A ,  C = 8 ;  P = 9 ,  C = 1 8 .  I f  w e le t  C = F ( P ) ,  you r  dat a ca n the n b e expresse d a s 

follows:F(l)=2 ;  F(3)=6 ;  F(4)=8 ;  F(9)=18 .  Give n thes e data ,  yo u woul d normall y tak e th e mos t 

reasonabl e hypothesi s t o b e (HI )  F(P)=1P . 

W h y? Certainly ,  (HI )  i s  compatibl e wit h you r  dat a i n a  wa y tha t  variou s othe r  hypothese s ar e 

not ,  fo r  example : 

(H2 )  F(P)=3P . 

(H3 )  FiP)=3-P . 

But  ther e ar e infinitel y m a n y hypothese s tha t  ar e lik e (HI )  i n bein g compatibl e wit h you r  data . 

For  example , 

(H4 )  F(P)=2P+(P-l)(P-3)(P-4XP-9) . 

W h at  i s i t  tha t  make s yo u prefe r  (HI )  t o a  hypothesi s lik e (H4) ? 

Th e natura l  answe r  t o thi s questio n i s  tha t  (HI )  i s  simple r  an d les s a d ho c tha n (H4) .  Bu t 

thi s answe r  raise s tw o importan t  an d related  issues .  First ,  wha t  make s on e hypothesi s simple r 

tha n another ? Second ,  w h y shoul d th e simplicit y o f  a  hypothesi s b e take n a s an y sor t  o f  indica -

tio n o f  th e trut h o f  th e hypothesis ? 

The preparatio n o f  thi s pape r  wa s supporte d i n par t  b y researc h grant s t o Princeto n Universit y from  th e Jame s 
S.  McDonnel l  Foundatio n an d th e Nationa l  Scienc e Foundation .  W e ar e indebte d t o discussion s wit h Pau l 
Thagar d an d (som e year s ago )  wit h Hug o Margair L 
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These are difficult issues. We are going to concentrate on the first and try to say what the 

simplicit y o f  a  hypothesi s consist s in .  Bu t  w e wil l  als o sa y a  littl e abou t  th e secon d issue ,  wh y 

simplicity ,  s o understood ,  shoul d b e use d t o selec t  amon g hypothese s tha t  accoun t  equall y wel l 

fo r  th e data . 

I n th e exampl e w e bega n with ,  th e first  questio n become s this :  I n wha t  wa y i s (HI )  simple r 

tha n (H4) ? On e differenc e betwee n th e hypothese s i s tha t  (HI )  i s  expresse d i n 7  symbol s whil e 

(H4 )  use s 2 8 symbols .  S o w e migh t  conside r  th e followin g proposal :  (HI )  i s simple r  tha n (H4 )  i n 

tha t  i t  i s  shorter ,  and ,  mor e generally ,  th e complexit y (o r  lac k o f  simplicity )  o f  a  hypothesi s ca n 

be measure d b y th e numbe r  o f  symbol s use d t o expres s tha t  hypothesi s (Sober ,  1975) . 

The troubl e wit h thi s proposa l  i s tha t  hypothese s ca n b e expresse d i n variou s ways .  Fo r  an y 

give n hypothesi s w e ca n arbitraril y  introduc e notatio n tha t  woul d allo w u s t o expres s th e 

hypothesi s wit h ver y fe w symbols .  Fo r  example ,  w e hav e bee n usin g th e symbol s "(HI) "  an d 

"(H4) "  t o stan d fo r  thes e hypotheses ,  whic h show s tha t  eac h ca n i n fac t  b e represented  i n 4  sym -

bols .  W e coul d hav e use d th e numeral s "1 "  an d "4 "  instead ,  i n tha t  wa y representing  eac h 

hypothesi s wit h on e symbol .  Clearly ,  an y hypothesi s ca n b e expresse d usin g a  singl e symbo l  i n 

thi s way .  So ,  i f  hypothese s diffe r  i n simpUcity ,  thi s differenc e canno t  b e measure d simpl y b y 

coimtin g th e symbol s use d t o expres s th e hypotheses . 

I t  migh t  b e suggeste d tha t  "(HI) "  an d "(H4) "  ar e abbreviation s o f  longe r  expression s an d 

tha t  w e mus t  conside r  ho w man y symbol s i t  take s t o expres s thes e hypothese s withou t  usin g 

abbreviations .  Bu t  ho w ar e w e t o tel l  whe n abbreviation s hav e bee n used ? H o w ar e w e t o deter -

min e wha t  symbol s ca n b e use d a s primitiv e an d undefined ? I s  i t  permitte d t o represent  th e pro -

duc t  o f  2  an d P  a s "IP "  o r  mus t  w e includ e a n operato r  t o represent  multiplicatio n a s i n "2xF" ? 

Can w e us e ordinar y mathematica l  symbol s lik e "x" ,  "-»-" ,  an d "-" ,  o r  ar e thes e symbol s t o b e 

define d i n eve n mor e primitiv e terms ? 

One wa y t o answe r  suc h question s i s t o postulat e a  syste m o f  menta l  representation .  I n thi s 

view ,  th e complexit y o f  a  hypothesi s fo r  yo u depend s o n you r  actua l  menta l  representation  o f  th e 

hypothesis .  (HI )  i s  les s comple x tha n (H4 )  fo r  you ,  eve n thoug h eac h ca n b e externall y 

represented  b y a  singl e symbol ,  i f  menta l  representation  o f  (HI )  use s fewe r  menta l  primitive s 

tha n you r  menta l  representation  o f  (H4) .  Thi s i s a  psychologica l  accoun t  o f  simplicit y i n th e 

sens e tha t  th e simplicit y o f  a  hypothesi s i s it s simplicit y fo r  you ,  give n th e wa y i n whic h yo u 

represent  th e hypothesi s i n Mentalese . 

Thi s leave s th e difficul t  proble m o f  tryin g t o determin e wha t  for m a n inne r  syste m o f  men -

ta l  representatio n takes .  On e tes t  migh t  b e t o conside r  ho w "natural "  certai n representation s are . 

Conside r  th e followin g tw o representations : 

(HI )  FiP)=2XP . 

(H4 )  F(,P)=2$P . 

Her e th e operato r  "x "  stand s fo r  multiplicatio n an d th e operato r  "$ "  satisfie s th e followin g rule : 

A$B=AxB+(B-\)x(B-3)x(B^)xiB-9) . 

The operato r  "x "  seem s quit e natura l  a s a n operato r  tha t  i s  suitabl y represente d b y a  singl e sym -

bol ,  wherea s th e operato r  "$ "  s o define d ma y see m "unnatural"—on e tha t  i s no t  suitabl y 

represente d b y a  singl e symbol . 

But  thi s doe s no t  mee t  th e objectio n alread y considered ,  sinc e i t  doe s no t  preclud e ther e 

bein g variou s way s t o mentall y represen t  an y give n hypothesis .  Jus t  a s yo u ca n us e a  singl e sym -

bol  t o stan d fo r  an y give n hypothesi s whil e yo u ar e talkin g t o someon e else ,  yo u ough t  t o b e abl e 

t o d o th e sam e thin g i n th e system s o f  menta l  representatio n yo u us e fo r  thought .  I f  yo u can ,  th e 

complexit y o f  a  hypothesi s fo r  yo u i s no t  a  functio n o f  th e numbe r  o f  menta l  symbol s yo u us e t o 

112 



HARMAN,  RANNEY.  SALEM,  DORING,  EPSTEIN .  JAWORSKA 

express the hypothesis in your inner language of thought. 

I n othe r  words ,  i t  i s  unclea r  wh y yo u can' t  introduc e a  menta l  symbo l  fo r  th e operatio n "$ " 

so tha t  yo u ca n mentall y represen t  (H4 )  a s "F{P)=2$P" 1 Tha t  ma y no t  b e a  natura l  wa y o f 

representin g (H4 )  i n som e sense ,  sinc e th e symbo l  "$ "  i s  unfamiliar ,  bu t  tha t  fac t  canno t  preven t 

"FiP)=2$P "  fro m bein g a  possibl e menta l  representatio n o f  (H4) . 

One thin g tha t  ma y mak e thi s particula r  representatio n see m imnatura l  i s  that ,  i n orde r  t o 

use it ,  yo u nee d t o unpac k it .  I f  yo u ar e t o us e thi s representatio n o f  (H4 )  t o calculat e th e valu e o f 

"2$7, "  yo u nee d first  t o translat e th e representatio n int o th e equivalen t  for m 

"2x7-K7-l)(7-3)(7-4)(7-9). "  Yo u ca n the n se e tha t  thi s i s equivalen t  t o "14+6x4x3x(-2), " 

whic h i s equa l  t o "14-6x4x3x2, "  whic h i s equa l  t o "14-24x6, "  whic h i s equa l  t o "14-144, " 

whic h i s equa l  t o "-130. " 

Thi s calculatio n i s mor e complicate d tha n simpl y multiplyin g "2x7. "  Tha t  i s  wha t  seem s t o 

make (H4 )  a  mor e complicate d hypothesis .  Notic e tha t  th e complexit y o f  th e calculatio n ha s lit -

tl e t o d o wit h ho w (H4 )  i s represented .  N o matte r  ho w th e hypothesi s i s represented ,  a  relativel y 

complicate d calculatio n i s neede d i n orde r  t o determin e th e valu e F iP )  fo r  particula r  value s o f  P . 

The complexit y o f  th e hypothesi s depend s no t  jus t  o n ho w i t  i s  represented ,  bu t  rathe r  o n th e cal -

culation s neede d t o us e th e hypothesis . 

Let  u s generaliz e thi s idea .  Instea d o f  measurin g th e complexit y o f  a  hypothesi s b y th e 

number  o f  symbol s use d t o represen t  th e hypothesi s i n eithe r  Englis h o r  Mentalese ,  w e ca n meas -

ur e complexit y b y th e amoun t  o f  processin g require d t o us e th e hypothesi s i n orde r  t o connec t  i t 

wit h th e dat a -  o r  mor e generally ,  th e amoun t  o f  processin g tha t  i s  neede d t o us e th e hypothesi s 

i n whateve r  wa y th e hypothesi s i s t o b e used .  A s w e hav e seen ,  thi s woul d coun t  (HI )  a s simple r 

tha n (H4 )  o n th e ground s tha t  determinin g F (P )  fo r  variou s P  require s fewe r  calculation s unde r 

(HI )  tha n unde r  (H4 ) 

Thi s i s stil l  a  "psychological "  accoun t  o f  simplicit y an d complexity ,  bu t  th e psychologica l 

simplicit y o r  complexit y o f  a  hypothesi s i s take n t o depen d o n th e complexit y o f  certai n menta l 

processe s rathe r  tha n dependin g directl y o n th e complexit y o f  particula r  menta l  representations . 

Changin g notatio n t o mak e a  hypothesi s shorte r  wil l  no t  mak e tha t  hypothesi s simpler ,  unles s th e 

ne w notatio n allow s a  psychologicall y shorte r  derivatio n o f  th e data . 

Immediately Obvious Steps 

The complexit y o f  th e connectio n betwee n a  hypothesi s an d a n implicatio n o f  tha t 

hyp)othesi s migh t  b e measure d b y th e numbe r  o f  step s neede d fo r  a  perso n t o recogniz e tha t  con -

nection .  Fo r  example ,  th e connectio n betwee n "2x7 "  an d "14 "  i s relativel y immediat e onc e yo u 

hav e mastere d th e multiplicatio n tabl e fo r  "2" .  N o furthe r  calculatio n i s neede d t o se e th e con -

nectio n betwee n "2x7 "  an d "14. "  Ther e i s no t  a n equall y immediat e connectio n betwee n 

"(2x7)-K7-l)x(7-3)x(7^)x(7-9) "  an d "-130" .  Yo u ca n appreciat e thi s connectio n onl y b y vir -

tu e o f  notin g intermediat e step s suc h a s thos e mentione d above ,  namely ,  "14-i-6x4x3x(-2), " 

"14-6x4x3x2, "  "14-24x6, "  an d "14-144. " 

The relevan t  step s ar e "immediatel y obviou s steps. "  Tha t  is ,  yo u ca n recogniz e tha t  eac h 

ste p follow s fro m a  previou s ste p withou t  havin g t o recognize  som e intermediat e steps .  W e 

clai m tha t  thi s notio n o f  a n "immediatel y obviou s step "  i s quit e importan t  fo r  th e theor y o f  infer -

ence .  I t  i s  importan t  no t  onl y fo r  understandin g simplicity ,  bu t  fo r  othe r  reason s a s well . 

Harman (1987 )  argue s tha t  th e concept s o f  logi c migh t  b e a t  leas t  partiall y  explicate d i n 

term s o f  immediatel y obviou s step s o f  implicatio n betwee n proposition s involvin g thes e con -

cepts .  Th e operatio n o f  logica l  conjunction ,  "&, "  ha s th e propert y tha t  a  conjunctiv e propositio n 

"A&B"  implie s an d i s immediatel y imphe d b y it s conjunct s "̂ 4 "  an d "B" .  Thi s i s no t  tru e o f  th e 
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more complex but logically equivalent concept"%" explicated as follows: "A %B" = "not either 

not  A  o r  no t  B. "  I f  th e meanin g o f  a  concep t  depend s i n par t  o n th e immediatel y obviou s implica -

tion s o f  proposition s involvin g th e concept ,  logicall y equivalen t  concept s ca n diffe r  i n meaning . 

I t  i s  wort h notin g tha t  step s tha t  ar e no t  immediatel y obviou s a t  on e tim e ca n becom e 

immediatel y obviou s a t  som e late r  time .  Fo r  example ,  a t  on e tim e i t  ma y no t  hav e bee n obviou s 

t o yo u tha t  4x 7 i s 28 .  Yo u ma y hav e ha d t o not e suc h intermediat e step s a s these :  4x7 ;  7+7+7+7 ; 

14+7+7 ;  21+7 ;  28 .  A t  a  late r  time ,  yo u ca n immediatel y se e th e equivalence .  You r  recognitio n 

of  i t  doe s no t  depen d o n th e consciou s recognitio n o f  suc h intermediat e steps .  I n ou r  view ,  whe n 

yo u cam e t o acquir e thi s sor t  o f  mathematica l  skill ,  hypothese s involvin g multiplicatio n becam e 

psychologicall y simple r  fo r  you .  (An d you r  concep t  o f  multiplicatio n underwen t  a  change.) ^ 

Goodman's Grue Bleen Problem 

We sugges t  furthe r  tha t  th e complexit y o f  a  hypothesi s  i s relativ e t o wha t  yo u ar e intereste d 

in ,  tha t  is ,  i t  depend s o n th e complexit y o f  th e cormection s betwee n th e hypothesi s an d thing s i n 

whic h yo u hav e a n interest .  I n orde r  t o illustrat e thi s suggestion ,  le t  u s loo k a t  on e aspec t  o f 

Goodman' s famou s gru e blee n puzzl e (Goodma n 1965) ,  whic h i s a  varian t  o f  th e curv e fitting 

problem . 

Suppos e tha t  yo u hav e examine d a  variet y o f  emerald s an d hav e determine d i n eac h cas e 

tha t  th e colo r  o f  th e emeral d wa s gree n a t  th e tim e o f  observation .  Suppos e tha t  i t  i s no w Januar y 

1,  199 0 an d conside r  th e followin g tw o hypotheses : 

(H5 )  Al l  emerald s ar e (always )  green . 

(H6 )  Al l  emerald s eithe r  (al )  ar e first  observe d befor e th e yea r  2(X) 0 an d (a2 )  ar e (always )  gree n 

or  (bl )  ar e no t  first  observe d befor e th e yea r  20(X )  an d (b2 )  ar e (always )  blue . 

Thes e hypothese s agre e abou t  al l  emerald s first  observe d befor e th e yea r  2(X) 0 bu t  disagre e 

abou t  emerald s tha t  d o no t  ge t  observe d b y then .  (H5 )  implie s tha t  suc h emerald s ar e green . 

(H6 )  implie s tha t  suc h emerald s ar e blue . 

Althoug h bot h hypothese s woul d accoun t  fo r  you r  evidence ,  yo u prefe r  (H5 )  ove r  (H6 )  o n 

ground s o f  simplicity .  Th e measur e o f  simplicit y w e hav e propose d seem s t o accoun t  fo r  this , 

sinc e th e connectio n betwee n an y ite m o f  evidenc e an d (H5 )  woul d see m t o b e immediat e 

wherea s th e connectio n betwee n a n ite m o f  evidenc e an d (H6 )  woul d see m t o b e mediate d b y 

severa l  steps : 

Al l  emerald s ar e eithe r  observe d befor e th e yea r  200 0 an d ar e (always )  gree n o r  ar e 

not  observe d befor e th e yea r  200 0 an d ar e (always )  blue .  So ,  thi s emeral d i s eithe r 

observe d befor e th e yea r  200 0 an d i s (always )  gree n o r  i s no t  observe d befor e th e yea r 

200 0 an d i s (always )  blue .  Thi s emeral d i s observe d befor e th e yea r  200 0 So ,  i t  i s no t 

'  I n supposin g tha t  th e equivalenc e betwee n 4x 7 an d 2 8 i s immediatel y obvious ,  representin g a  "singl e 
step, "  w e d o no t  den y tha t  ther e may b e a  leve l  o f  analysi s  a t  whic h th e recognitio n o f  thi s equivalenc e in -
volve s severa l  steps .  Fo r  example ,  yo u coul d loo k u p thi s produc t  i n a  tabl e i n you r  memory .  Yo u coul d first 
locat e th e table ,  the n locat e th e relevan t  colum n an d row .  I t  i s  possibl e that ,  a t  thi s deepe r  leve l  o f  analysis , 
th e recognitio n o f  th e equivalenc e betwee n 4x 7 an d 2 8 require s mor e step s an d s o mor e tim e tha n th e recog -
nitio n o f  th e equivalenc e betwee n 2x1 0 an d 20 ,  eve n thoug h bot h o f  thes e equivalence s ar e immediatel y ob -
viou s a t  a  coarse r  leve l  o f  analysis .  [Thi s issu e i s discusse d in ,  e.g. ,  Groe n &  Resnic k (1977 )  an d Ashcraf t  & 
Stazy k (1981). ]  W e d o no t  a t  thi s time  kno w h o w t o giv e a  precis e characterizatio n o f  th e relevan t  deepe r 
leve l  o f  analysis .  Al l  tha t  concern s u s a t  thi s stag e i s th e differenc e betwee n you r  situatio n befor e an d afte r 
yo u hav e mastere d th e time s tables .  [Another  complicatio n i s tha t  a  ste p o f  inferenc e migh t  b e immediat e 
eve n thoug h th e conclusio n o f  tha t  ste p i s itsel f  a  comple x argument-structur e involvin g severa l  step s o f  im -
plicatio n o r  explanation .  Se e Harma n e t  al .  (1987). ] 
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the case that this emerald is not observed before the year 2000 So, it is not the case 

tha t  thi s emeral d i s no t  observe d befor e th e yea r  200 0 an d i s (always )  blue .  So ,  thi s 

emeral d i s observe d befor e th e yea r  200 0 an d i s (always )  green .  So ,  thi s emeral d i s 

green . 

But  mor e need s t o b e sai d abou t  thi s case .  Followin g G o o d m a n ,  yo u ca n defin e a  predicat e 

"grue "  a s follows : 

X i s gru e a t  t  i f  an d onl y i f  eithe r  (1 )  x  i s first  observe d befor e th e yea r  2 0 0 0 an d i s gree n a t  t 

or  (2 )  X  i s no t  first  observe d befor e th e yea r  200 0 an d i s blu e a t  t? -

The n yo u ca n represent  thi s las t  hypothesi s mor e briefl y a s follows : 

(H6 )  Al l  emerald s ar e (always )  grue . 

Sinc e al l  emerald s observe d s o fa r  ar e observe d befor e th e yea r  20(X) ,  al l  th e observe d 

emerald s ar e gru e (a t  leas t  w h e n observed) .  A n d ,  whil e i t  i s  tru e tha t  th e hypothesi s tha t  al l 

emerald s ar e gree n offer s a  simple r  accoun t  o f  th e fac t  tha t  observe d emerald s hav e s o fa r  bee n 

green ,  i t  i s  als o tru e tha t  th e hypothesi s tha t  al l  emerald s ar e gru e offer s a  simple r  accoun t  o f  th e 

fac t  tha t  observe d emerald s hav e s o fa r  bee n grue .  You r  situatio n wit h respect  t o th e tw o 

hypothese s m a y therefor e see m perfectl y symmetrical ,  an d i t  become s unclea r  h o w yo u ca n tak e 

(H5 )  t o b e an y simple r  tha n (H6) . 

Her e ther e i s a  temptatio n t o return  t o countin g symbol s t o measur e complexity .  Althoug h 

yo u ca n us e th e ter m "grue "  i n orde r  t o expres s (H6 )  a s compactl y a s (H5) ,  i t  migh t  b e argue d tha t 

thi s compac t  representation  i s a n abbreviatio n o f  you r  original ,  m u c h m o r e complicated , 

representatio n o f  th e hypothesis .  I n thi s view ,  "green "  expresse s a  simpl e concept ,  wherea s 

"grue "  expresse s a  disjunctiv e concept . 

But  thi s attemp t  a t  a  solutio n lead s t o th e difficultie s mentione d earlier .  Ther e i s n o objec -

tiv e w a y t o determin e w h e n a  representation  shoul d b e counte d a s a n abbreviation .  Furthermore , 

G o o d m an point s ou t  tha t  "green "  an d "blue "  ca n b e see n t o expres s disjunctiv e concept s vi a th e 

followin g definition s (wher e "bleen "  i s understoo d complementaril y  t o th e w a y i n whic h "grue "  i s 

understood) . 

X i s gree n a t  t  i f  an d onl y i f  eithe r  (1 )  x  i s  first  observe d befor e th e yea r  200 0 an d i s gru e a t  t  o r 

(2 )  X  i s no t  first  observe d befor e th e yea r  200 0 an d i s blee n a t  t . 

X i s blu e a t  t  i f  an d onl y i f  eithe r  (1 )  j c  i s first  observe d befor e th e yea r  200 0 an d i s blee n a t  t 

or  (2 )  X  i s no t  first  observe d befor e th e yea r  200 0 an d i s gru e a t  t . 

I t  migh t  b e suggeste d tha t  "green "  i s a  ter m tha t  ca n b e applie d purel y o n th e basi s o f  obser -

vatio n wherea s "grue "  i s  not ,  an d tha t  thi s ha s somethin g t o d o wit h w h y w e prefe r  (H5 )  t o (H6) . 

However ,  i t  i s  unclea r  h o w t o m a k e a  genera l  distinctio n betwee n observationa l  term s an d othe r 

terms .  (I s "emerald "  a n observationa l  term? )  Furthermore ,  i t  i s  a n acciden t  o f  thi s particula r 

exampl e tha t  i t  involve s a  ter m tha t  migh t  coun t  a s observational .  M a n y hypothese s i n whic h w e 

ar e intereste d d o no t  m a k e us e o f  observationa l  term s i n thi s w a y an d th e sam e proble m arise s fo r 

the m a s fo r  (H5) .  Tha t  is ,  w e ar e no t  primaril y concerne d wit h hypothese s o f  th e form ,  "Al l  A' s 

ar e B's, "  wher e "A "  an d " B "  ar e observationa l  terms .  A  distinctio n betwee n wha t  i s directl y 

observabl e an d wha t  i s no t  canno t  yiel d a  genera l  solutio n o f  G o o d m a n ' s puzzle . 

A s w e hav e alread y said ,  ou r  proposa l  i s  tha t  interest s hav e a  bearin g o n inferences .  W h a t 

conclusio n yo u shoul d reach  depend s i n par t  o n wha t  questio n yo u ar e intereste d i n answering . 

2 Notic e tha t  ther e ar e tw o tim e references ,  th e tim e /  a t  whic h w e ar e considerin g wha t  colo r  x  i s an d th e 
usuall y quit e differen t  tim e a t  whic h x  i s  first  observed . 
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Normally, you are interested in what is blue or green, not in what is bleen or grue. (H5) is prefer-

abl e t o (H6 )  becaus e (H5 )  give s a  simple r  rout e t o th e sort s o f  thing s yo u ar e intereste d i n tha n 

(H6 )  does .  Althoug h (H6 )  provide s a  simple r  rout e t o conclusion s abou t  wha t  thing s ar e gru e o r 

bleen ,  yo u ar e normall y no t  directl y intereste d i n learnin g suc h things . 

So,  w e sugges t  tha t  th e simplicit y o f  a  hypothesi s fo r  yo u i s determine d b y th e simplicit y o f 

th e connectio n betwee n tha t  hypothesi s an d th e dat a i n whic h yo u ar e interested ,  a s measure d b y 

th e numbe r  o f  intermediat e step s yo u nee d t o conside r  i n orde r  t o se e th e connection .  Sinc e yo u 

wil l  sometime s accep t  a  hypothesi s jus t  becaus e i t  i s  th e simples t  o f  a  grou p o f  hypothese s tha t 

equivalentl y accoun t  fo r  th e data ,  thi s suggestio n implie s tha t  you r  interest s ca n influenc e wha t 

conclusio n yo u com e t o accept .  A  natura l  objectio n i s tha t  thi s mus t  b e a  cas e o f  irrationa l  wish -

fu l  thinking .  Wha t  ca n w e sa y abou t  tha t  objection ? 

Wishful Thinking and the Relevance of Interests to Inference 

Her e i t  i s  importan t  t o distinguis h reasonin g tha t  i s  aime d a t  wha t  t o believe ,  whic h (follow -

in g Aristotle )  w e ca n cal l  "theoretica l  reasoning, "  fro m reasonin g tha t  i s  aime d a t  wha t  t o pla n t o 

do ,  whic h w e ca n cal l  "practica l  reasoning. "  Qearly ,  you r  interest s ca n legitimatel y hel p t o deter -

min e wha t  practica l  conclusion s yo u shoul d reac h abou t  wha t  t o do ,  s o tha t  i s  a n obviou s wa y i n 

whic h you r  interes t  ar e relevant  t o you r  reasoning .  Bu t  theoretica l  reasonin g i s no t  practica l  rea -

sonin g an d w e ar e no w concerne d wit h ho w you r  interest s migh t  affec t  wha t  theoretica l  conclu -

sion s yo u ar e justifie d i n reaching . 

Conside r  a  related  wa y i n whic h you r  interest s ca n b e relevant  t o you r  theoretica l  reasoning . 

Your  interest s hel p t o determin e wha t  question s yo u hav e reasons  t o answer .  I n tha t  way ,  you r 

interest s ca n legitimatel y affec t  whic h conclusion s yo u wi U draw .  A t  an y moment ,  a  vas t  numbe r 

of  conclusion s foUo w triviall y  fro m you r  beliefs .  Bu t  yo u ar e no t  equall y justifie d i n drawin g 

eac h o f  thos e conclusions ,  sinc e a t  bes t  yo u wil l  b e intereste d i n th e trut h o f  onl y a  smal l  numbe r 

of  them .  Reasonin g i s subjec t  t o a  principl e o f  clutte r  avoidance .  Yo u shoul d no t  clutte r  you r 

min d wit h th e trivia l  consequence s o f  you r  beliefs ,  a t  leas t  i f  ther e ar e certai n question s yo u 

migh t  b e resolving  i n whic h yo u hav e a n interest .  Thi s i s no t  a  genera l  warran t  fo r  wishfu l  think -

ing .  Th e fac t  tha t  yo u wan t  a  certai n resul t  t o b e tru e i s no t  a  reaso n t o believ e tha t  i t  i s  true . 

Your  interest s ca n giv e yo u a  reason  t o tr y t o answe r  a  particula r  questio n bu t  the y ar e irrelevan t 

t o wha t  th e answe r  i s (excep t  i n specia l  cases ,  fo r  example ,  i n whic h th e questio n concern s you r 

interests) . 

Thi s i s relevan t  t o ou r  proposa l  fo r  resolvin g th e grue-blee n problem .  Ou r  resolution 

appeal s t o you r  interest s i n orde r  t o determin e wha t  question s yo u wan t  t o answer ,  no t  wha t  th e 

answer s are .  W e sugges t  tha t  i t  i s  legitimat e fo r  yo u t o accep t  th e simples t  accoun t  o f  th e dat a i n 

whic h yo u ar e interested ,  wher e simplicit y i s  measure d b y th e numbe r  o f  step s neede d t o ge t  fro m 

hypothesi s t o data .  Yo u ten d t o b e intereste d i n whethe r  certai n thing s ar e blu e o r  green ,  no t  i n 

whethe r  the y ar e gru e o r  bleen .  Yo u ar e normall y intereste d i n wh y observe d emerald s ar e gree n 

i n a  wa y i n whic h yo u ar e no t  s o intereste d i n wh y observe d emerald s ar e grue .  Eve n philoso -

pher s wh o ar e intereste d i n wh y certai n emerald s ar e gru e ar e intereste d onl y becaus e o f  a n ulti -

mat e interes t  i n whethe r  unobserve d emerald s ar e green .  I t  i s  thei r  ultimat e interes t  i n answerin g 

question s abou t  gree n an d blu e tha t  lead s philosopher s an d other s t o accep t  (H5 )  rathe r  tha n (H6) . 

You d o no t  accep t  (H5 )  becaus e yo u prefe r  th e answer s tha t  (H5 )  give s t o othe r  answers . 

Whethe r  yo u wan t  emerald s t o b e gree n o r  blu e i s irrelevant . 

But  wha t  abou t  th e appea l  t o simplicit y i n believin g (H5 )  rathe r  tha n (H6) ? I s tha t  a  cas e o f 

wishfu l  thinking ? I t  i s  tru e tha t  simple r  hypothese s hav e pragmati c advantage s ove r  mor e com -

ple x hypothese s i n tha t  the y ar e easie r  t o us e i n accountin g fo r  dat a an d i n makin g predictions . 

So,  yo u hav e a  practica l  reaso n derivin g fro m you r  interest s t o prefe r  believin g simple r 
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hypotheses over believing more complex hypotheses. We (the authors of this paper) are divided 

as t o whethe r  believin g a  simple r  hypothesi s fo r  thi s sor t  o f  practica l  reaso n i s t o engag e i n wish -

fu l  thinking .  A  standar d cas e o f  wishfu l  thinkin g involve s believin g on e hypothesi s rathe r  tha n 

anothe r  becaus e yo u wan t  th e first  hypothesi s rathe r  tha n th e secon d t o b e true .  N o w ,  t o prefe r 

th e simple r  hypothesi s becaus e i t  i s  easie r  t o us e nee d no t  involv e wantin g tha t  hypothesi s t o b e 

true .  A  preferenc e fo r  believin g X  ove r  believin g Y  i s no t  th e sam e a s a  preferenc e fo r  X' s bein g 

tru e ove r  J" s bein g true .  Althoug h thi s i s no t  a  standar d cas e o f  wishfu l  thinking ,  i t  ma y b e jus t 

as bad . 

So,  w e ar e stil l  lef t  wit h th e secon d o f  th e tw o question s abou t  simplicit y wit h whic h w e 

bega a Th e first  questio n wa s "Wha t  make s on e hypothesi s simple r  tha n another? "  W e hav e 

made a  proposa l  abou t  that .  Th e secon d questio n i s "Why ,  give n tha t  wa y o f  measurin g simpli -

city ,  shoul d yo u tak e th e simplicit y o f  a  hypothesi s t o b e an y sor t  o f  indicatio n o f  th e trut h o f  th e 

hypothesis? "  Tha t  i s a  dee p questio n an d w e d o no t  hav e th e spac e fo r  a  full-scal e discussion . 

Al l  w e ca n sa y i s tha t  w e ar e unclea r  a s t o whethe r  ther e i s a n independen t  sourc e o f  informatio n 

abou t  wha t  i s likel y t o b e tru e ove r  an d abov e th e principle s o f  reasonin g w e actuall y follow . 

Sinc e peopl e us e simplicit y t o decid e amon g hypothese s tha t  ar e otherwis e equall y satisfactory , 

when w e reflect  o n particula r  case s o f  thi s sort ,  th e simple r  hypothesi s i s likel y t o see m th e mos t 

reasonable  conclusio n (unles s w e ar e temporaril y  skeptical) . 

Give n a  se t  o f  hypothese s tha t  al l  accoun t  fo r  th e data ,  w e d o i n fac t  tak e th e simplicit y o f  a 

hypothesi s a s makin g tha t  hypothesi s mor e likel y tha n les s simpl e alternatives .  Tha t  i s wha t  w e 

do,  an d w e d o no t  see m t o hav e an y reaso n t o stop .  Perhap s w e ar e justifie d i n continuin g t o us e 

simplicit y i n thi s way—i n th e absenc e o f  a  seriou s difficult y wit h ou r  curren t  practic e an d th e 

absenc e o f  an y reasonabl e alternative . 
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