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Abstract 

In order to accept a hypothesis on the grounds that it is the best explanation of the 

evidence ,  on e mus t  kno w wha t  othe r  hypothese s compet e fo r  evidentia l  suppor t  wit h th e 

firs t  h>pothesis .  Bu t  th e principle s fo r  determinin g whe n hypothese s compet e ar e obscur e 

and represen t  a  currentl y unsolve d proble m fo r  thi s for m o f  inference .  Competin g 

hypothese s nee d no t  contradic t  eac h other .  A  defende r  o f  inferenc e t o th e bes t  explanatio n 

as a  distinctiv e for m o f  inferenc e wil l  no t  wan t  t o identif y competin g hypothese s wit h 

hypothese s tha t  ar e jointl y highl y improbable .  Relyin g o n probabilitie s t o solv e thi s 

proble m woul d b e t o pu t  th e car t  befor e th e horse ,  sinc e th e ide a behin d takin g inferenc e t o 

th e bes t  explanatio n t o b e a  distinctiv e for m o f  inferenc e i s tha t  w e us e inferenc e t o th e bes t 

explanatio n t o determin e probabilities ,  no t  th e revers e Furthermore ,  i t  doe s no t  wor k t o 

rel y o n a  failur e b y th e "hypothesi s generator "  t o generat e anythin g bu t  competin g 

hypotheses ,  becaus e tha t  jus t  pushe s th e proble m ove r  t o th e hypothesi s generator . 

Anyway ,  noncompetin g hypothese s ofte n hav e t o b e considere d an d therefor e hav e t o b e 

generate d Whethe r  ther e i s competitio n betwee n tw o hypothese s seem s t o depen d a t  leas t 

i n par t  wit h whethe r  on e migh t  b e use d t o "fil l  out "  th e othe r  withou t  leadin g t o a  majo r 

chang e i n th e explanation .  Bu t  i t  remain s unclea r  ho w t o distinguis h "fillin g out "  a n 

explanatio n fi-om  changin g it . 
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The problem 

Inference to the best explanation occurs when one infers the best of competing 

explanation s o f  th e evidence .  Thi s raise s severa l  issues .  On e concem s th e criteri a b y 

whic h on e ou t  o f  severa l  competin g explanation s i s selecte d a s th e "best "  o f  tha t  group . 

Variou s suggestion s migh t  b e mad e abou t  thi s (Thagard ,  1978 ,  forthcoming ;  Harman , 

1986 ,  Harma n e t  al. ,  1987 ,  Harma n e t  al. ,  1988 )  an d I  won' t  tr y t o sa y anythin g abou t  i t 

here .  Instead ,  I  wan t  t o cal l  attentio n t o a  differen t  issue ,  namely ,  wha t  make s i t  tru e tha t 

certai n possibl e explanation s ar e i n competitio n fo r  th e suppor t  o f  tha t  evidence ? 

Not all possible explanations compete in this sense Suppose Dan the detective is 

investigatin g Albert' s  caus e o f  death .  Th e evidenc e consist s o f  variou s feature s o f  th e 

body ,  th e colo r  o f  th e skin ,  bruise s her e an d there ,  discolorations ,  an d als o certai n aspect s 

of  th e surtoundings ,  broke n glass ,  a  piec e o f  string ,  an d s o fort h Conside r  th e followin g 

hypotheses : 

(1) Albert died because he was strangled 

(2 )  Alber t  die d becaus e h e wa s poisone d 
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(3 )  Alber t  die d becaus e hi s hear t  stoppe d beatin g 

(4 )  Alber t  die d becaus e o f  lac k o f  oxyge n goin g t o hi s brai n 

Normally, under these circumstances, Dan would suppose that the strangling 

hypothesi s compete s wit h th e poisonin g hypothesis .  I n othe r  words ,  th e evidenc e wil l 

normall y suppor t  th e poisonin g hypothesi s onl y i f  tha t  hypothesi s provide s a  bette r 

explanatio n o f  th e evidenc e (i n accordanc e wit h whateve r  th e relevan t  criteri a are )  tha n th e 

stranglin g hypothesi s does . 

But normally the poisoning hypothesis will nor compete with the heart stopping 

hypothesi s o r  th e lac k o f  oxyge n hypothesis .  I t  i s  jus t  no t  tru e tha t  D a n ca n accep t  th e 

poisonin g hypothesi s onl y i f  i t  provide s a  bette r  explanatio n o f  th e evidenc e tha n th e hear t 

stoppin g hypothesis .  D a n m a y no t  k n o w jus t  h o w th e poisonin g migh t  work ,  bu t  i n th e 

absenc e o f  furthe r  informatio n D a n migh t  suppos e tha t  th e hear t  stoppin g hypothesi s m a y 

ver y wel l  b e quit e compatibl e wit h th e poisonin g hypothesi s an d indee d tha t  bot h migh t  b e 

par t  o f  a  fulle r  explanatio n o f  th e death .  Therefore ,  Da n ca n envisio n acceptin g th e 

poisonin g hypothesi s a s th e bes t  explanatio n o f  th e evidenc e withou t  supposin g tha t  th e 

poisonin g hypothesi s offer s a  bette r  explanatio n tha n th e hear t  stoppin g hypothesis . 

In general, some possible explanations of the data compete in the relevant sense and 

some d o not .  Th e questio n i s h o w t o determin e fo r  an y give n hypothesi s wha t  it s 

competitor s ar e wit h respec t  t o specifie d evidence .  Suc h a  determinatio n i s necessar y 

befor e a  hypothesi s ca n b e accepte d a s providin g th e bes t  o f  competin g explanation s o f  th e 

evidence . 

The question of how to determine competitors raises related problems in 

psychology ,  i n artificia l  intelligence ,  an d i n philosophy .  Fo r  psychology ,  ther e i s th e 

question ,  "Wha t  lead s peopl e t o trea t  possibl e explanation s a s competing? "  I n a n artificia l 

intelligenc e syste m usin g inferenc e t o th e bes t  explanation ,  ther e i s th e question ,  " H o w i s i t 

t o b e determine d wha t  t o tak e a s competin g hypotheses? "  Fo r  philosophy ,  th e proble m 

concern s whic h hypothese s on e i s "justified "  i n takin g t o b e competitor s fo r  purpose s o f 

inferenc e t o b e bes t  explanation .  I n th e philosoph y o f  science ,  on e questio n concern s wha t 

scientist s actuall y d o abou t  thi s an d a  relate d questio n concern s wha t  the y "ought "  t o d o 

abou t  it . 

In part the question concems what hypotheses should be "generated" in considering 

what  inferenc e t o make .  Bu t  th e questio n als o arise s whe n someon e els e suggest s a  furthe r 

possibl e explanatio n tha t  on e ha s no t  o r  woul d no t  normall y generat e onesel f  Sometime s 

on e accept s (o r  "ought "  t o accept )  th e furthe r  suggestio n a s a  competitor ,  sometime s not . 

Competition as Contradiction 

One natural suggestion might be that hypotheses compete if they contradict each 

other ,  give n backgroun d assumption s an d th e evidence .  Thi s suggestio n woul d accoun t 
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fo r  man y case s Fo r  example ,  Kepler' s hypothesi s tha t  th e planet s revolv e aroun d th e su n 

i n elliptica l  orbit s compete s wit h th e hypothesi s tha t  th e planet s revolv e aroun d th e su n i n 

circula r  orbits .  Her e th e competin g hypothese s contradic t  eac h other ,  o n th e assumptio n 

tha t  a  circl e doe s no t  coun t  a s a n ellips e wit h coincidin g foci . 

But in many other cases competing hypotheses do not have to contradict each other. 

One possibl e hypothesi s abou t  Albert' s  deat h i s tha t  h e wa s strangled .  Anothe r  i s tha t  h e 

was poisoned .  Thes e hypothese s compet e fo r  suppor t  fro m Dan' s evidence ,  bu t  the y ar e 

not  inconsistent ,  sinc e Alber t  ma y hav e bee n bot h strangle d an d poisoned . 

It might be objected that the hypotheses are not just (a) that Albert was poisoned 

and (b )  tha t  h e wa s strangle d bu t  (a )  tha t  h e die d becaus e h e wa s poisone d an d (b )  tha t  h e 

die d becaus e h e wa s strangled .  Bu t  (a )  an d (b )  don' t  contradic t  eac h other .  Bot h migh t  b e 

correct .  I t  migh t  b e tha t  Albert' s  deat h wa s th e overdetermine d resul t  o f  bot h causes :  Sa m 

poisone d Alber t  an d then ,  jus t  t o mak e sure ,  Sa m strangle d hi m too .  Eithe r  th e poisonin g 

or  th e stranglin g woul d hav e le d t o deat h a t  exactl y th e sam e moment .  Th e deat h i s equall y 

th e resul t  o f  bot h causes !  Alternatively ,  i t  coul d hav e happene d tha t  Sam' s poisonin g o f 

Alber t  cause d th e deat h b y causin g someon e els e t o strangl e Albert ,  o r  vic e versa !  Ther e 

ar e man y possibilitie s o f  thi s sort ,  enoug h t o sho w tha t  th e hypothese s o f  deat h b y 

poisonin g an d deat h b y strangulatio n ar e no t  literall y inconsisten t  give n th e evidenc e an d 

backgroun d information . 

Green and grue 

If the evidence is that all examined emeralds are green, one possible hypothesis is 

tha t  thi s i s s o becaus e al l  emerald s ar e green .  A  competin g hypothesi s i s tha t  al l  emerald s 

ar e "grue, "  tha t  is ,  gree n i f  examine d befor e th e yea r  200 0 an d otherwis e blu e (Goodman , 

1965) .  Bu t  th e hypothesi s tha t  al l  emerald s ar e gree n doe s no t  contradic t  th e hypothesi s 

tha t  al l  emerald s ar e grue ,  sinc e bot h hypothese s woul d b e tru e i f  al l  emerald s wer e 

examine d befor e th e yea r  2000 . 

Goodman's solution is to say we "assume" or "posit" conflict between these 

hypothese s b y postulatin g tha t  ther e ar e emerald s tha t  wil l  no t  b e examine d befor e 200 0 

(Ullia n &  Goodman ,  1976) .  Bu t  th e hypothese s woul d see m t o compet e i n th e relevan t 

sens e eve n i n th e absenc e o f  suc h a  postulate .  Fo r  i f  w e accep t  on e o f  thes e hypothese s a s 

th e bes t  accoun t  o f  th e data ,  e.g. ,  "Al l  emerald s ar e green, "  the n ther e i s n o nee d t o loo k 

any farther .  Th e dat a nee d n o furthe r  explanatio n o f  th e sor t  tha t  migh t  b e provide d b y "Al l 

emerald s ar e grue. " 

Appealing to Probability 

Thagard (forthcoming) notes that in the debate over dinosaur extinction, scientists 

tak e th e followin g tw o hypothese s t o compete :  (1 )  Dinosaur s becam e extinc t  becaus e o f  a 

meteorit e collision .  (2 )  Dinosaur s becam e extinc t  becaus e th e se a leve l  fell .  Thes e 
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hypothese s d o no t  contradic t  eac h othe r  an d coul d bot h b e true .  Wha t  i s i t  tha t  lead s 

scientist s t o trea t  thes e hypothese s bu t  no t  other s a s competing ? 

Why can't we be content with a theory of inference to the best explanation that has 

no principle d accoun t  o f  whe n hypothese s ar e t o b e treate d a s competitors ? W h y no t 

simpl y rel y o n scientists '  judgment s abou t  whe n hypothese s compete ? Answer :  becaus e 

ther e ough t  t o b e som e accoun t  o f  wher e thos e judgment s com e from .  T o refus e t o giv e a 

principle d answe r  t o thi s questio n i s no t  ver y differen t  fro m simpl y relyin g o n scientifi c 

judgment s abou t  whethe r  th e evidenc e support s a  give n conclusion .  I f  w e wan t  t o giv e a 

principle d accoun t  o f  whe n evidenc e support s a  give n conclusion ,  w e nee d t o b e abl e t o 

giv e a  principle d accoun t  o f  whe n hypothese s ar e i n competitio n fo r  suppor t  fro m particula r 

evidence . 

Thagard (forthcoming) speculates that scientists may treat (1) and (2) as competing 

hypothese s becaus e (a )  ther e ar e n o explanator y relation s betwee n the m an d (b )  thei r 

conjunctio n i s unlikely .  Ther e ar e tw o part s t o thi s suggestion ,  (a )  an d (b) ,  whic h I  woul d 

lik e t o conside r  separatel y i n revers e order . 

Consider the suggestion that possible explanations of the evidence conflict if their 

conjunctio n i s unlikely .  I n wha t  wa y "unlikely" ? I f  wha t  i s  mean t  i s tha t  thei r  conjunctio n 

i s a  prior i  unlikel y withou t  considerin g th e evidenc e i n thi s particula r  case ,  the n almos t  an y 

conjunctio n o f  hypothese s wil l  b e unlikel y an d almos t  an y tw o hypothese s mus t  b e treate d 

as conflicting ,  whic h i s contrar y t o ordinar y practice .  O n th e othe r  hand ,  i f  w e ar e t o tak e 

th e evidenc e int o accoun t  an d conside r  th e probabilitie s o f  th e conjunctio n o f  th e tw o 

hypothese s give n tha t  evidence ,  the n w e mus t  as k wher e thes e probabilitie s com e from . 

The though t  behin d th e ide a tha t  ther e i s suc h a  thin g a s inferenc e t o th e bes t  explanatio n i s 

tha t  ou r  probabilit y  judgment s depen d o n ou r  judgment s abou t  th e relativ e merit s o f 

competin g explanations :  th e standard s o f  inferenc e t o th e bes t  explanatio n influenc e 

judgment s o f  probabilitie s rathe r  tha n th e othe r  wa y round .  I f  probabilitie s coul d b e 

determine d withou t  referenc e t o suc h explanator y considerations ,  w e woul d no t  nee d 

inferenc e t o th e bes t  explanation .  Bu t  the n w e canno t  us e probabilitie s t o decid e whe n 

hypothese s compete ,  sinc e w e hav e t o kno w wha t  hypothese s compet e i n orde r  t o reac h a 

judgmen t  abou t  probabilities .  Thagar d (forthcoming )  make s a  simila r  poin t  i n discussin g 

Pearl' s  (1986 ,  1987 )  wor k o n belie f  networks . 

Generate Only Competitors? 

One way to try to circumvent the difficulty of finding a principled account of 

competitio n i n a n artificia l  intelligenc e reasonin g progra m tha t  use s inferenc e t o th e bes t 

explanatio n i s t o se e t o i t  tha t  th e progra m neve r  generate s anythin g bu t  competitor s o f  th e 

hypothesi s bein g considered .  Bu t  ho w i s thi s t o b e accompUshed ? Th e usua l  metho d i s t o 

put  a d ho c restriction s o n th e hypothese s t o b e considered .  Bu t  ca n thi s b e don e i n a 

principle d an d no n a d ho c way ? Furthermore ,  wha t  happen s whe n a  hypothesi s i s 

suggeste d t o th e syste m fro m outside ,  a  hypothesi s tha t  i s  no t  though t  u p b y th e syste m 
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itself ? H o w doe s i t  decid e whethe r  tha t  hypothesi s i s i n competitio n wit h th e othe r 

hypothese s bein g considered . 

Further consideration indicates that trying to restrict what hypotheses are generated 

i s no t  goin g t o work .  Recal l  Detectiv e D a n w h o i s tryin g t o determin e th e caus e o f  Albert' s 

death .  I t  i s  quit e likel y tha t  explanation s lik e hear t  stoppin g an d n o oxyge n t o th e brai n wil l 

be considere d b y Dan .  Th e hypothese s wil l  b e "generated, "  the y jus t  won' t  b e generate d a s 

competitor s o f  poisonin g o r  strangling .  Bu t  h o w ar e the y distinguishe d fro m hypothese s 

tha t  ar e generate d a s competitor s o f  th e poisonin g an d stranglin g hypotheses ? 

Explanatory Relations among Hypotheses 

Thagard's other suggestion about competition was that scientists treat the meteorite 

collisio n hypothesi s an d th e fallin g sea l  leve l  hypothesi s a s competin g hypothese s wit h 

respec t  t o th e extinctio n o f  Dinosaur s becaus e "ther e ar e n o explanator y relation s betwee n 

the m ... "  Thi s i s mor e promising ,  althoug h ther e ar e difficultie s i n makin g th e suggestio n 

precise . 

Consider again Arthur's death. The hypothesis that he died because he was 

poisone d doe s no t  conflic t  wit h th e hypothesi s tha t  h e die d becaus e hi s hear t  stoppe d 

beatin g Th e lac k o f  conflic t  doe s no t  hav e t o depen d o n th e definit e belie f  tha t  ther e i n a n 

explanator y relatio n betwee n thes e tw o hypotheses .  D a n m a y hav e n o ide a h o w th e poiso n 

works .  H e doe s no t  hav e t o hav e a  positiv e belie f  tha t  poiso n work s b y stoppin g th e heart , 

fo r  example .  Th e poin t  i s  rathe r  tha t  h e suppose s tha t  i f  th e evidenc e i s explaine d b y th e 

poisoning ,  i t  i s  possibl e tha t  furthe r  explanator y wor k migh t  b e don e b y th e hear t  stopping . 

He envision s tha t  th e explanatio n o f  Albert' s  deat h b y poisonin g migh t  b e filled  i n wit h a 

furthe r  accoun t  o f  h o w th e poisonin g le d t o th e death ,  wher e tha t  furthe r  explanatio n migh t 

involv e Albert' s  dyin g becaus e hi s hear t  stoppe d beating . 

That is not what Dan is envisioning in the poisoning and strangling case. He does 

not  expec t  th e poisonin g t o hav e bee n cause d b y th e strangling ,  o r  vic e versa :  althoug h tha t 

i s possible ! 

But now there seems to be a dilemma. If we say that hypotheses that might explain 

th e evidenc e compet e i f  an d onl y i f  i t  i s  no t  possibl e fo r  th e on e explanatio n t o b e filled  ou t 

by usin g th e second ,  the n w e hav e t o sa y tha t  poisonin g an d stranglin g d o no t  compete !  I f 

we sa y tha t  i t  i s  no t  "expected "  tha t  th e on e hypothesi s wil l  b e filled  ou t  b y usin g th e 

second ,  tiien  thi s i s rarel y "positivel y expected" .  I f  th e referenc e t o wha t  i s "expected "  i s a 

w ay o f  appealin g t o probability ,  w e ar e bac k wit h th e proble m tha t  appea l  t o inferenc e t o 

th e bes t  explanatio n i s suppose d t o accoun t  o f  judgment s o f  probabilit y  rathe r  tha n vic e 

versa . 

Maybe the answer is this: Although Dan can imagine that someone's poisoning 

Alber t  m a y hav e cause d Albert' s  deat h b y leadin g someon e els e t o strangl e Albert ,  tha t  i s  a 
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differen t  explanatio n fro m wha t  Da n envision s whe n h e hypothesize s tha t  Alber t  die d 

becaus e h e wa s poisoned .  Perhap s tw o hypothese s compet e i f  th e us e o f  eithe r  t o "fil l  in " 

th e explanatio n provide d b y th e othe r  woul d yiel d a  "differen t  explanation "  fro m wha t  on e 

i s envisioning . 

This raises the question of what the difference is between "filling out" an 

explanation ,  e.g .  a s whe n D a n explain s h o w th e poisonin g cause d Albert' s  deat h b y 

causin g Albert' s  hear t  t o sto p beating ,  an d "yieldin g a  differen t  explanatio n fro m wha t  wa s 

originall y envisioned, "  e.g .  a s whe n D a n decide s tha t  th e poisonin g cause d Albert' s  deat h 

by leadin g someon e els e t o strangl e Albert . 

And how is this sort of difference something that can be used on the spot by a 

human bein g o r  scientis t  o r  artificia l  intelligenc e syste m t o determin e wha t  th e competitor s 

of  a  give n hypothesi s ar e fo r  th e suppor t  o f  certai n evidenc e th e hypothesi s migh t  explain ? 

The preparation of this paper was supported in part by a research grant to Princeton 

Universit y fro m th e Jame s S  McDonnel l  Foundation . 
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