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ABSTRACT 

In changing your view, you must balance the amount of change involved against 

th e improvemen t  i n explanator y coherenc e resultin g fro m th e change .  E v e n i f  chang e 

an d improvemen t  i n coherenc e ar e measure d b y simpl y counting ,  ther e ca n b e n o genera l 

requiremen t  tha t  th e numbe r  o f  modifie d item s (adde d o r  subtracted )  b e n o greate r  tha n 

th e numbe r  o f  n e w explanator y an d implication s links .  T h e relatio n betwee n conserva -

tis m an d coherenc e i s m o r e comple x tha n that . 

Keywords :  explanation ,  planning ,  reasoning . 

The purpose of this note is to discuss one aspect of the i^proach to the theory of reasoning described 

i n Cullingford ,  Ha rman ,  Bienkowski ,  an d Sale m (1985) ,  H a r m a n (1973 ,  1986) ,  an d H a r m a n ,  Cullingford , 

Bienkowski ,  Salem ,  an d Prat t  (1986) .  I n thi s approach ,  reasonin g i s identifie d wit h chang e i n view ,  tha t  is , 

wit h addition s an d subtraction s t o you r  anteceden t  belief s an d plan .  W e suppos e tha t  a m o n g th e mos t  basi c 

principle s o f  chang e i n vie w ar e (1 )  conservatism :  othe r  thing' s bein g equal ,  minimiz e th e amoun t  o f 

change ;  an d (2 )  coherence :  othe r  thing' s bein g equal ,  maximiz e th e explanator y coherenc e i n th e resultin g 

view .  I n orde r  t o ̂ p l y thes e principles ,  yo u nee d a  w a y o f  measurin g h o w m u c h chang e a  suggeste d 

The research reported  her e wa s supporte d i n pa n b y a  research  gran t  fro m th e Jame s S .  McDonnel l  Foundatio n b y th e De -
fens e Advance d Researc h Project s Agenc y o f  th e Dq>artmen t  o f  Defens e an d b y th e Offic e o f  Nava l  Researc h unde r  Con -
tract s Nos .  N00O14-85-C-O45 6 an d N00014-85-K-0465 ;  an d b y th e Nationa l  Scienc e Foundatio n unde r  Cooperativ e Agree -
ment  No .  DCR-842094 8 an d unde r  NS F gran t  numbe r  IST8S03968 .  Th e view s an d conclusion s containe d i n thi s docu -
ment  ar e thos e o f  th e author s an d shoul d no t  b e interprete d a s necessaril y  representin g th e officia l  policies ,  eithe r  expresse d 
or  implied ,  o f  th e McDonnel l  Foundation ,  th e Defens e Advance d Researc h Project s Agency ,  o r  th e U.S .  Governmen t 
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modificatio n woul d involv e an d ho w muc h increas e i n coherence .  W e ar e explorin g ver y simpl e measure s 

whic h simpl y coun t  th e numbe r  o f  change s an d numbe r  o f  explanation s a  modificatio n woul d involve .  W e 

considerin g exactl y wha t  i t  woul d b e plausibl e t o coun t  an d als o wha t  othe r  principle s ar e neede d i f  w e ar e 

t o us e suc h simpl e measures .  I n th e presen t  note ,  w e wil l  discus s onl y on e aspec t  o f  th e issue . 

Othe r  basi c principle s o f  reasonin g includ e (3 )  n o ge t  back :  avoi d givin g u p thing s tha t  yo u ca n infe r 

righ t  back ;  an d (4 )  clutte r  avoidance :  d o no t  clutte r  you r  min d wit h trivialitie s (Harma n 1986 .  chapter s 2 

and 6) .  W e ar e no t  concerne d wit h thes e principle s i n th e presen t  note .  Rather ,  w e wan t  t o conside r  wha t 

has t o b e tru e o f  reasonin g i f  th e impac t  o f  th e amoun t  o f  chang e an d coherenc e involve d ca n b e measure d 

simpl y b y countin g change s an d explanations . 

O ne possibl e outcom e migh t  b e tha t  ther e i s n o wa y t o mak e thi s work .  (Th e presen t  author s 

disagre e abou t  whethe r  thi s i s  th e mos t  likel y outcome. )  Perhap s w e hav e t o assig n weight s t o proposition s 

and explanation s i n suc h a  wa y tha t  som e proposition s an d explanation s coun t  fo r  mor e tha n other s i n cal -

culatin g h o w muc h chang e i n vie w o r  coherenc e woul d b e involve d i n a  particula r  propose d modification . 

I t  i s  eve n possibl e tha t  ther e i s n o interestin g wa y i n whic h consideration s o f  amoun t  o f  chang e an d coher -

enc e ca n pla y a  usefu l  rol e i n decidin g wha t  revisio n t o mak e i n you r  plans .  Bu t  le t  u s assum e a s a  workin g 

hypothesi s tha t  suc h consideration s ar e relevan t  an d ca n b e measure d b y counting .  Th e questio n the n i s 

what  els e migh t  b e involve d i n a  syste m o f  revisio n tha t  thes e consideration s ca n b e measure d b y counting . 

Clutte r  avoidanc e require s tha t  a n acceptabl e chang e i n vie w mus t  promis e t o advanc e you r  goals . 

Y o u star t  wit h a n interes t  i n whethe r  suc h an d suc h i s  tru e e x a n interes t  i n havin g o r  doin g something . 

Such interest s ca n giv e yo u othe r  interests ,  e.g. ,  a n interes t  i n whethe r  som e oth w thin g i s tru e o r  a n interes t 

i n havin g o r  doin g somethin g else .  A  ne w conclusio n i s  acceptabl e onl y i f  it s  acceptanc e promise s l o 

satisf y on e o f  you r  interests .  Fo r  presen t  purpose s w e ma y assum e thi s mean s tha t  a  ne w conclusio n i s 

acceptabl e onl y i f  i t  contain s a  propositio n P  i n whic h yo u ar e intereste d o r  wan t  t o b e th e case . 

Comparing New Items with New Elxplanations 

Conside r  a n elementar y logica l  inference .  Y o u star t  wit h a  belief s i n "P "  an d "i f  P  the n Q "  an d infe r 

"Q" .  W e suppos e tha t  thi s i s t o infe r  a n explanation :  " Q becaus e P  an d i f  P  the n Q. "  "Q "  i s th e explanan -

d u m o f  thi s explanatio n an d "P "  an d "i f  P  the n Q "  ar e th e explainers .  (Th e sens e i n whic h a n implicatio n 

ca n b e explanator y i s  discusse d i n Harma n 1986 ,  chapte r  7. )  H o w d o w e coun t  th e amoun t  o f  chang e 

involve d i n thi s cas e an d h o w d o w e coun t  th e adde d coherence ? 

We migh t  sa y tha t  thi s involve s on e ne w belief ,  namel y "Q, "  an d on e ne w explanation ,  namely ,  " Q 

becaus e P  an d i f  P  the n Q. "  I n tha t  case ,  th e numbe r  o f  ne w belief s i s th e sam e a s th e numbe r  o f  ne w 

explanations .  Th e los s t o conservatis m involve d i n addin g th e ne w belie f  i s  matche d b y th e gai n i n cohw -

enc e involve d i n th e ne w explanation .  Clutte r  avoidanc e allow s yo u t o mak e a n inferenc e i n thi s cas e onl y 

on th e assumptio n tha t  yo u ar e intereste d i n whethe r  Q . 

Thi s exampl e m a y see m t o sugges t  a  requiremen t  o n acceptabl e change s tha t  th e numbe r  o f  thing s 

accepte d mus t  no t  b e greate r  tha n th e numbw -  o f  ne w explanations . 

That  woul d no t  mea n yo u nee d a n explanatio n o f  ever y ne w belie f  yo u accep t  Ofte n yo u accep t  a 

belie f  becaus e i t  explain s somethin g els e yo u alread y believ e ("inferenc e t o th e bes t  explanaticm") .  I n tha t 

case ,  yo u d o no t  nee d a n explanatio n o f  th e ne w belief .  I t  i s  enoug h tha t  i n acceptin g tha t  ne w belie f  yo u 

c o me t o hav e a  ne w explanatio n o f  somethin g else . 

Th e principl e tha t  th e numbe r  o f  ne w thing s accepte d mus t  no t  excee d di e numbe r  o f  ne w explana -

tions  woul d rul e ou t  arbitraril y  inferrin g Q  fro m an y rando m belie f  P .  Suc h a n inferenc e woul d involv e th e 

acceptanc e o f  on e ne w belie f  wit h n o ne w explanation .  So ,  i t  woul d b e rule d ou t  b y th e principl e a s stated . 

However ,  ther e i s a n objectio n t o thi s wa y o f  countin g an d s o t o th e principl e tha t  th e numbe r  o f  ne w 

thing s accepte d mus t  no t  excee d th e numbe r  o f  ne w explanations .  I n th e first  example ,  yo u com e t o accep t 

not  onl y "Q "  bu t  als o tha t  ther e i s a  certai n connectio n betwee n tha t  belie f  an d tw o othe r  belief s yo u 

alread y accep t  Tha t  is ,  yo u com e t o accep t  tiiat  thes e tw o othe r  belief s impl y "Q" .  Ther e ar c reall y tw o 

ne w belief s i n thi s cas e an d onl y on e explanation .  S o i t  ma y see m tha t  th e principl e tha t  th e numbe r  o f  ne w 

thing s accepte d mus t  no t  excee d th e n u m b w o f  ne w explanation s woul d preven t  yo u fix)m  inferrin g "Q " 

fro m "P "  an d "i f  P  the n Q. "  I n tha t  case ,  th e principl e woul d b e clearl y unacceptable . 
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N o w thi s implicatio n i s a n instanc e o f  modu s ponens .  Al l  suc h instance s ar e immediatel y intelligi -

ble .  I n supposin g tha t  " Q "  i s implie d b y "P "  an d "i f  P  the n Q, "  yo u ar e no t  lef t  wonderin g w h y ther e i s thi s 

implication .  Y o u immediatel y understan d th e relatio n a s implicational .  Y o u hav e al l  th e explanatio n yo u 

need o f  th e implication . 

Thi s i s no t  t o sa y tha t  th e implicatio n i s explaine d b y th e genera l  logica l  principl e o f  modu s ponens . 

To sa y tha t  woul d simpl y pus h th e proble m bac k on e ste p (Carrol l  19S6) .  I f  w e sai d tha t  th e implicatio n 

hold s becaus e i t  i s a n instanc e o f  modu s ponens ,  whic h yo u alread y accept ,  w e woul d hav e t o sa y tha t  yo u 

accep t  thre e n e w things ,  (i )  "Q, "  (ii )  '"Q "  i s implie d b y "P "  an d "i f  P  the n Q", '  an d (iii )  "th e precedin g 

belie f  (ii )  i s a n instanc e o f  modu s ponens. "  So ,  again ,  ther e woul d b e mor e ne w belief s tha n explanation s 

unles s on e o f  th e ne w belief s need s n o explanation .  A t  som e poin t  yo u accep t  thing s tha t  nee d n o furthe r 

explanation . 

Thi s suggest s modifyin g th e principl e t o sa y tha t  th e numbe r  o f  ne w thing s accepte d tha t  requir e 

explanatio n no t  b e greate r  tha n th e numbe r  o f  ne w explanations . 

That  woul d allo w tw o method s o f  countin g th e numbe r  o f  changes .  Eithe r  coun t  th e tota l  numbe r  o f 

ne w beliefs ,  includin g thos e tha t  nee d n o explanation ,  o r  coun t  onl y th e numbe r  o f  ne w belief s tha t  d o no t 

requir e explanation .  Clutte r  avoidanc e £avor s countin g al l  n e w beliefs ,  includin g thos e requirin g n o expla -

nation .  W e d o no t  wan t  t o accq) t  eve n thos e belief s withou t  som e specia l  interes t  i n whethe r  the y ar e true . 

Otherwise ,  ther e woul d b e nothin g wron g wit h clutterin g you r  min d wit h trivialitie s o f  thi s sor t 

Thi s metho d o f  counting ,  alon g wit h ou r  modifie d principle ,  woul d preven t  th e inferenc e o f  " Q "  finom 

arbitrar y "P "  vi a th e expedien t  o f  als o inferrin g " P implie s Q. "  I f  w e wer e t o coun t  thi s a s on e n e w belie f 

and on e ne w explanatio n o f  tha t  belief ,  usin g th e initia l  metho d o f  counting ,  th e inferenc e woul d no t 

conflic t  wit h ou r  origina l  principle .  Contrar y t o th e initia l  metho d o f  counting ,  i t  i s  obviou s tha t  tw o n e w 

thing s ar e accepte d i n thi s case .  Th e influenc e conflict s wit h th e modifie d principle ,  sinc e th e inferenc e 

appeal s t o a  connectio n betwee n "P "  an d " Q "  tha t  require s a n explanation .  Th e connectio n need s a n expla -

natio n sinc e i t  i s no t  immediatel y intelligibl e i n th e wa y i n whic h instance s o f  modu s ponen s ar e immedi -

atel y intelligible .  S o th e inferenc e woul d involv e th e acceptanc e o f  tw o n e w belief s requirin g explanatio n 

and onl y on e n e w explanation ,  whic h woul d violat e th e pincipl e tha t  th e numbe r  o f  n e w thing s accepte d 

tha t  requir e explanatio n shoul d no t  b e greate r  tha n th e numbe r  o f  n e w explanations . 

I t  m a y see m tha t  ther e i s stil l  a  w a y t o info -  a n arbitrar y conclusio n withou t  violatin g thi s principle . 

Fro m arfoitar y "P "  yo u infe r  a  comple x e-structur e containin g tw o explanations .  O n e explanatio n explain s 

"Q "  b y appea l  t o th e tw o explainer s "P "  an d " P i f  an d onl y i f  Q" .  Th e othe r  explanatio n explain s "P "  b y 

appea l  t o th e tw o explainer s "Q "  an d " P i f  an d onl y i f  Q. "  Her e ther e ar e onl y tw o ne w belief s no t  requir -

in g explanation ,  namely ,  " Q "  an d " P i f  an d onl y i f  Q. "  Th e tw o implicationa l  link s ar e bot h immediatel y 

intelligibl e an d therefor e nee d n o explanation .  Ther e ar e als o tw o explanation s i n thi s case .  Sinc e th e 

number  o f  explanation s i s a s grea t  a s th e numbe r  o f  ne w belief s needin g explanation ,  thi s woul d no t  b e 

rule d ou t  b y th e principl e tha t  dier e shoul d b e a  n e w explanatio n fo r  ever y n e w ite m accepte d tha t  need s a n 

explanatio n alone . 

Notic e tha t  th e comple x e-structur e yo u woul d accep t  i n thi s cas e woul d b e circular :  Q  woul d b e 

take n t o b e explaine d i n par t  b y P .  an d P  woul d b e take n t o b e explaine d i n par t  b y Q .  So ,  ultimately ,  Q 

woul d b e use d t o explai n itself .  I f  tha t  wer e allowed ,  yo u coul d eve n m w e simpl y infe r  a n arbitrar y " Q "  b y 

acceptin g " Q becaus e Q. "  Her e ther e woul d b e onl y on e ne w belie f  needin g a n explanation ,  namely ,  " Q " 

and ther e woul d b e on e "explanation, "  namely ,  " Q becaus e Q. "  Bu t  tha t  i s  n o explanation ;  i t  i s  blatentl y 

circular . 

I n othe r  words ,  th e principl e tha t  th e numbe r  o f  ne w thing s accepte d tha t  requir e a n explanatio n 

shoul d b e no t  excee d th e numbe r  o f  ne w explanation s presupposes  th e followin g principle : 

No circula r  explanations :  acceptabl e e-structure s mus t  no t  contai n circula r  explanations .  I f  a  propositio n i s 

explaine d i n th e e-structure ,  i t  mus t  no t  itsel f  serv e a s a n explain s i n th e e-structur e o f  on e o f  it s  o w n 

explanator y antecedents .  (I t  canno t  b e on e o f  it s  o w n explainers ,  a n explaine r  o f  on e o f  it s 

explainers ,  a n explaine r  o f  a n explaine r  o f  on e o f  it s  explainer s etc. ) 
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T h e F lo w o f  AccepUbiUt y tro m Prio r  Belief s 

But  ther e i s a  mor e seriou s proble m wit h ou r  suggeste d principl e tha t  th e numbe r  o f  ne w accepte d 

item s requirin g explanatio n b e n o greate r  tha n th e numbe r  o f  ne w explanations .  Thi s principl e clearl y fail s 

i n m a n y case s o f  inferenc e t o th e bes t  explanation . 

For  example ,  Albei t  tell s  yo u Jac k i s a  philosopher .  Y o u infe r  tha t  Alber t  say s thi s becaus e h e 

believe s Jac k i s a  philosophe r  an d want s yo u t o k n o w whethe r  Jac k i s a  philosopher .  Here ,  usin g th e origi -

nal  metho d o f  countin g n e w belief s an d ignorin g n e w belief s abou t  explanator y connections ,  ther e ar e tw o 

n e w belief s - -  tha t  Alber t  believe s Jac k i s a  philosophe r  an d tha t  Alber t  want s yo u t o k n o w whethe r  Jac k i s 

a philosophe r  -  bu t  ther e i s onl y on e ne w explanation ,  namel y tha t  thos e tw o thing s explai n Albert' s  say -

in g wha t  h e says .  Ther e ar e mor e n e w belief s tha n explanation s i n thi s case ,  s o th e propose d requiremen t 

woul d sa y tha t  thi s e-structur e i s no t  acceptable .  Bu t  a n inferenc e t o suc h a n explanatio n i s ofte n quit e i n 

orde r  eve n thoug h i t  involve s mor e ne w belief s tha n explanations . 

Someone migh t  argu e tha t  th e precedin g exampl e i s acceptabl e onl y give n somethin g lik e th e back -

groun d belie f  tha t  normally ,  i f  someon e say s something ,  the n tha t  i s  becaus e th e speake r  believe s wha t  h e 

or  sh e i s sayin g an d want s th e heare r  t o know .  I t  migh t  b e argue d tha t  thi s backgroun d belie f  help s t o pro -

vid e furthe r  explanato y link s betwee n Albert' s  sayin g tha t  Jac k i s a  philosophe r  o n th e on e hand ,  and ,  o n 

th e othe r  hand ,  hi s belie f  tha t  Jac k i s a  philosophe r  an d hi s desir e tha t  yo u shoul d k n o w that .  W e certainl y 

must  allo w fo r  explanation s tha t  explai n w h y a  give n A  i s a  B  b y notin g tha t  normall y A' s ar e B' s (Harma n 

1986 ,  Chjq)te r  7) .  Th e suggestio n i s tha t  yo u infe r  tha t  a  certai n explanatio n hold s o n thi s occasio n becaus e 

normally ,  whe n someon e say s something ,  tha t  sor t  o f  explanatio n holds .  Thi s analysi s require s distinguish -

in g tw o explanations .  First ,  ther e i s th e psychologica l  explanatio n o f  Albert' s  remar k tha t  Jac k i s a  philoso -

pher ,  a n explanatio n whic h appeal s t o a n assume d belie f  an d desir e o f  Albert's .  Second ,  ther e i s somethin g 

lik e a  statistica l  explanatio n o f  tha t  psychologica l  explanation' s holdin g i n thi s case ,  a n explanatio n tha t 

appeal s t o wha t  normall y lead s t o someon e sayin g wha t  h e o r  sh e says . 

I t  m a y loo k a s i f  thi s analysi s o f  th e inferenc e woul d violat e th e prohibitio n agains t  circula r  explana -

tions ,  bu t  i t  doe s no t  reall y d o so .  Th e appearanc e o f  circularit y arise s becaus e yo u en d u p explainin g w h y 

Alber t  believe s tha t  Jac k i s a  philosophe r  i n par t  b y appea l  t o Albert' s  sayin g tha t  Jac k i s a  philosophe r  an d 

yo u en d u p explainin g Albert' s  sayin g tha t  Jac k i s a  philosophe r  i n par t  b y appea l  t o Albert' s  believin g tha t 

Jac k i s a  philosopher .  Bu t  i n acceptin g thi s inferenc e yo u woul d no t  hav e t o giv e an y credi t  t o thi s las t 

explanation .  Th e coherenc e i n you r  view s tha t  i t  contribute s woul d no t  hav e t o counte d i n orde r  t o deter -

min e tha t  you r  inferenc e i s acceptable .  Thi s follow s fro m th e fac t  tha t  thi s analysi s take s eac h on e o f 

Albert' s  n e w belief s t o b e explained ,  s o th e numbe r  o f  ne w belief s canno t  excee d th e numbe r  o f  explana -

tions .  Albert' s  remark  an d th e principl e abou t  wha t  normall y explain s suc h remarks  togeth w ar e take n t o 

explain :  "Alber t  say s Jac k i s a  philosc^he r  becaus e Alber t  believe s thi s an d want s m e t o kno w it "  A n d th e 

trut h o f  th e propositio n jus t  quote d obviousl y implie s bot h "Alber t  believe s tha t  Jac k i s a  philosopher "  an d 

"Alber t  want s m e t o k n o w tha t  Jac k i s a  philosopher. "  So ,  ther e ar e a t  leas t  a s man y explanator y an d impli -

cationa l  connection s a s ne w belief s requirin g suc h connection s i n thi s analysi s withou t  countin g th e con -

nectio n provide d b y explainin g wha t  Alber t  say s vi a hi s belie f  an d desire . 

But  ther e ar e problem s wit h th e analysis .  I t  analyze s awa y th e inferenc e t o a n explanation ,  turnin g i t 

int o a n inference/ro m a n explanation .  Inferenc e t o a n explanaticx i  seem s t o b e a  genuinel y diff^en t  sor t  o f 

case .  I n m a n y case s o f  inferenc e t o th e bes t  explanatio n ther e ar e n o relevan t  prio r  belief s abou t  wha t  nor -

mall y o r  probabl y happens .  Furthermore ,  i f  th e suggeste d analysi s wer e cwrect ,  ther e woul d b e n o rea l 

nee d i n th e presen t  cas e t o infe r  a n explanatio n o f  wha t  i s said .  Y o u could ,  fo r  example ,  infe r  fro m "Alber t 

say s tha t  Jac k i s a  i^ilosophw "  t o "Jac k i s a  philosopher "  vi a th e defaul t  principle ,  "Normally ,  whe n some -

on e say s somethin g i t  i s  true, "  without  havin g a  vie w abou t  h o w Jack' s bein g a  philosophe r  migh t  b e par t 

of  th e explanatio n o f  Albert' s  sayin g this .  Thi s woul d mak e i t  difficul t  t o account  fo r  th e wa y i n whic h 

suc h a n inferenc e i s defeate d b y th e discover y tha t  Alber t  i s  insincer e o r  tha t  h e i s no t  i n a  positio n t o kno w 

whethC T Jac k i s a  philosophe r  (Harman ,  Cullingford ,  Bienkowski ,  Salem ,  an d Prat t  1986) . 

I f  th e analysi s vi a a  defaul t  rul e doe s no t  wor k fo r  th e genera l  case ,  a s w e ar e suggestin g m a y b e true , 

the n w e hav e t o abando n th e rul e tha t  ther e shoul d b e a t  leas t  a s m a n y ne w explanation s a s ne w thing s 

accepte d tha t  requir e explanation .  W h a t  migh t  replac e tha t  principle ? 
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Here' s a  proposal .  Conside r  th e cas e i n whic h th e relevan t  chang e i n vie w bein g consido-e d i s 

entirel y a  matte r  o f  addin g ne w things .  Th e thing s adde d mus t  b e represente d a s a  non-circula r  "e -

structure, "  tha t  is ,  a s a  se t  o f  "e-nodes "  o r  simpl e explanations ,  eac h o f  whic h ha s on e o r  mor e "explainers " 

and a  singl e "explanandum "  (th e thin g explaine d ( v implied) .  S o m e e-node s themselve s m a y b e 

explanand a i n otho -  e-node s (fo r  example ,  i f  a  give n explanator y connectio n i s intelligibl e a s a n instanc e o f 

a principl e abou t  wha t  migh t  explai n what) .  W e ca n sa y tha t  a n explaine r  o r  explanandu m i n on e o f  thes e 

e-node s o r  th e e-nod e itsel f  i s  " O K "  i f  (bu t  no t  onl y if )  i t  i s  eithe r  alread y accepte d o r  immediatel y intelligi -

bl e (o r  obvious) .  Furthermore ,  i f  th e explanandu m o f  a n e-nod e i s O K ,  the n al l  th e explainer s ar e O K ;  and , 

i f  al l  th e explainer s i n a n e-nod e ar e O K ,  s o i s th e explanandum .  Finally ,  th e whol e e-structur e i s "accept -

able "  onl y i f  al l  o f  it s  containe d e-node s an d thei r  explainer s an d explanand a ar e O K .  (Clearly ,  i t  i s  trivia l 

t o chec k whethC T thi s conditio n i s satisfied. ) 

W h en yo u infe r  from  "P "  an d "I f  P ,  Q "  t o "Q, "  th e relevan t  e-structur e ha s a  singl e e-node ,  whos e 

explaino ^  ar e "P "  an d "I f  P ,  Q "  an d whos e explanandu m i s "Q" .  Sinc e bot h explainer s ar e previousl y 

accq>ted ,  the y ar e O K ;  s o th e explanandu m i s als o O K .  Th e e-nod e i s O K sinc e i t  i s  immediatel y intelligi -

bl e a s a n instanc e o f  modu s ponens .  Al l  th e item s i n th e e-structur e ar e O K ,  s o th e e-structur e a s a  whol e i s 

acceptable . 

The simpl e inferenc e from  arbitrar y "P "  t o arbitrar y "Q "  woul d b e rule d ou t  becaus e i t  involve s n o 

e-node s an d s o allow s n o wa y fo r  "Q "  t o coun t  a s O K .  Thi s inferenc e coul d no t  b e m a d e acceptabl e b y 

addin g a n arbitrar y e-nod e connectin g "P "  a s explaine r  wit h "Q "  a s explanandum ,  sinc e thi s e-nod e woul d 

not  b e O K .  No r  woul d i t  hel p t o ad d tw o e-nodes ,  on e wit h explainer s "P "  an d " P i f  an d onl y i f  Q "  wit h 

explanandu m "Q "  an d th e othe r  wit h explainer s "Q "  an d " P i f  an d onl y i f  Q "  wit h explanandu m "P" ,  sinc e 

th e resultin g e-structur e i s circular . 

Our  exampl e o f  inferenc e t o th e bes t  explanatio n i s no w clearl y acceptable .  W h e n yo u infe r  tha t 

Alber t  say s Jac k i s a  philosophe r  becaus e h e believe s i t  an d want s yo u t o know ,  th e mai n e-nod e ha s a s it s 

explainer s "Alber t  believe s Jac k i s a  philosopher "  an d "Alber t  want s yo u t o k o w whethe r  Jac k i s a  philoso -

pher. "  It s explanandu m i s "Alber t  say s tha t  Jac k i s a  philosopher. "  Sinc e yo u alread y accep t  th e explanan -

dum,  i t  i s  O K .  Sinc e th e explanandu m o f  tha t  e-nod e i s O K ,  th e explainer s ar e als o O K .  Finally ,  th e e -

node itsel f  i s  O K ,  sinc e i t  i s  intelligibl e a s a n instanc e o f  a  defaul t  principl e whic h yo u accept ,  namely , 

"Th e belie f  tha t  somethin g i s s o plu s th e desir e t o tel l  someon e whethe r  i t  i s  s o ca n lea d on e t o sa y tha t  i t  i s 

so. " 

W h en severa l  acceptabl e e-structuie s compet e (i.e .  hav e conflictin g elements) ,  a  particula r  e -

structur e ca n b e inferre d onl y i f  i t  i s  th e bes t  o f  th e competin g acceptabl e e-structures .  W e ar e lef t  wit h th e 

need f< x a  wa y o f  evaluatin g th e e-structure s e.g .  b y countin g th e amoun t  o f  chang e eac h involve s an d 

comparin g i t  wit h th e amoun t  o f  coherenc e i t  bring s t o you r  overal l  view .  W e mus t  leav e fo r  furthe r  dis -

cussio n whethe r  w e shoul d coun t  th e tota l  numbe r  o f  ne w thing s accepted ,  th e tota l  numbe r  o f  n e w e-node s 

accepted ,  o r  somethin g else . 

I n an y event ,  thi s las t  approac h doe s no t  tak e conservatis m t o b e jus t  a  matte r  o f  minimizin g th e tota l 

number  o f  ne w beliefs .  Y o u als o nee d t o conside r  whic h belief s i n you r  projecte d modifie d vie w wer e pre -

viousl y accepted .  I n assessin g a n e-structure ,  yo u als o nee d t o not e whic h o f  it s  element s ar e thing s yo u 

alread y accq> t  an d yo u nee d t o conside r  whethe r  th e accq)tabilit y  o f  thos e item s flows  ove r  t o al l  th e ele -

ment s o f  tha t  e-structur e i n accordanc e wit h th e principl e jus t  given . 

Simple Flans 

We conclud e b y considerin g a  ver y simpl e cas e o f  practica l  reasoning .  Y o u wan t  t o rais e you r  arm , 

wher e tha t  i s somethin g tha t  i s  immediatel y withi n you r  power .  So ,  yo u decid e t o rais e you r  arm .  W e ar e 

supposin g tha t  thi s involve s th e acceptanc e o f  th e followin g explanation :  " I  wil l  rais e m y ar m becaus e o f 

my decisio n t o rais e m y arm. " 

Her e ther e ar e th e followin g ne w beliefs :  (1 )  " I  wil l  rais e m y arm, "  (2 )  " I  decid e t o rais e m y arm, " 

(3 )  (1 )  becaus e o f  (2) .  (1 )  require s a n explanatio n an d a n explanatio n o f  (1 )  i s  accepted ,  namely ,  (3) .  Le t 

us suppos e fo r  th e moment  tha t  w e d o no t  hav e t o worr y abou t  (3) .  Eithe r  w e ca n suppos e tha t  (3 )  doe s no t 

requir e a n explanation ,  becaus e raisin g you r  ar m i s somethin g yo u tak e t o b e immediatel y withi n you r 

power .  Or ,  w e ca n suppos e tha t  (3 )  require s a n explanatio n an d i s explaine d b y somethin g alread y 
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accepted ,  namel y tha t  raisin g your  ar m i s immediatel y withi n you r  power .  W e wil l  c o m e bac k t o thi s 

below . 

W h at  abou t  (2) ,  " I  decid e t o rais e m y arm" ? Sinc e yo u hav e a  reaso n fo r  decidin g t o rais e you r  arm , 

we coul d suppos e tha t  you r  pla n involve s th e acceptanc e o f  th e ide a tha t  yo u decid e fo r  tha t  reason .  Fo r 

example ,  you r  pla n include s th e though t  that ,  becaus e o f  you r  desir e t o rais e your  arm ,  yo u accep t  thi s ver y 

plan ,  whic h involve s decidin g t o rais e you r  arm ,  whic h lead s t o you r  raisin g you r  arm . 

Your  pla n ha s t o includ e a  referenc e t o th e reason s fo r  i t  i n orde r  t o allo w yo u t o allo w th e pla n t o b e 

abandone d i f  th e reason s fo r  th e pla n ar e n o longe r  applicable .  Conside r  a  cas e i n whic h yo u adop t  a  com -

ple x pla n i n orde r  t o obtai n a  goa l  G .  Y o u pla n t o d o M l ,  whic h wil l  pu t  yo u i n a  positio n t o d o M 2 ,  whic h 

wil l  pu t  yo u i n a  positio n t o d o M 3 ,  an d s o forth ,  s o tha t  yo u ar e i n a  positio n t o d o M i l ,  whic h wil l  ge t  yo u 

G.  Whil e i n th e mids t  o f  carryin g ou t  thi s plan ,  a s yo u ar e doin g M 3 ,  yo u lear n tha t  doin g M i l  wil l  no t  ge t 

yo u G  afte r  all .  A t  thi s point ,  yo u wan t  t o b e abl e t o abando n th e whol e pla n s o tha t  yo u n o longe r  inten d 

t o d o M 4 ,  M 5 ,  an d s o forth .  Jus t  h o w yo u ar e abl e t o d o thi s i s somethin g w e mus t  eventuall y consider ,  bu t 

i t  i s  clea r  tha t  yo u wil l  b e abl e t o abando n thes e intermediat e action s onl y i f  yo u kee p a  recor d a s t o w h y 

yo u ar e undertakin g them . 

Anothe r  reaso n t o recor d tha t  a  pla n i s aime d a t  satisfyin g a  particula r  desire ,  i s  t o hav e a  wa y t o 

preven t  tha t  desir e from  leadin g t o th e developmen t  o f  othe r  plan s designe d t o satisf y tha t  desire .  Onc e 

yo u hav e a  pla n t o attai n a  certai n goal ,  yo u d o no t  hav e t o loo k fo r  anothe r  wa y t o attai n tha t  goal ! 

So,  i t  seem s tha t  i n a  ver y simpl e cas e o f  decidin g t o rais e you r  ar m yo u accep t  a  rathe r  comple x 

plan :  "I n orde r  t o satisf y m y desir e t o rais e m y arm ,  I  a m le d t o adop t  thi s plan ,  whic h involve s m y decid -

in g t o rais e m y arm ,  whic h lead s t o m y raisin g m y arm. "  Conside r  th e variou s thing s thi s involves .  First , 

ther e i s th e inframatio n tha t  yo u desir e t o rais e you r  arm .  Tha t  (w e m a y suppose )  i s somethin g yo u alread y 

accep t  ( W e discus s belo w h o w you r  acceptanc e o f  tha t  belie f  migh t  satisf y th e principle s o f  chang e i n 

view. )  Second ,  ther e i s you r  recognitio n tha t  yo u adop t  th e whol e plan .  Y o u tak e you r  adoptio n o f  th e 

whol e pla n t o b e explaine d b y you r  desir e t o rais e you r  arm .  Third ,  ther e i s thi s assignmen t  o f  a n explana -

tor y link ,  th e though t  tha t  you r  desir e lead s yo u t o adop t  th e plan .  W e ca n suppos e tha t  tha t  connectio n i s 

immediatel y intelligibl e an d therefor e need s n o furthe r  explanation .  Fourth ,  ther e i s th e though t  tha t  yo u 

decid e t o rais e you r  arm .  Y o u tak e tha t  t o b e explaine d b y you r  adoptin g th e plan .  Fifth ,  ther e i s thi s las t 

explanator y connectio n betwee n you r  adoptin g thi s whol e pla n an d th e decisio n t o rais e you r  arm .  Th e 

existenc e o f  tha t  connectio n need s n o explanation ,  sinc e th e adoptio n o f  tha t  decisio n i s obviousl y par t  o f 

th e plan .  Sixth ,  ther e i s th e though t  tha t  yo u d o rais e you r  arm .  Y o u tak e you r  raisin g you r  ar m t o b e 

explaine d b y you r  decisio n t o rais e it .  Finally ,  seventh ,  ther e i s th e explanator y connectio n betwee n your 

decisio n t o rais e you r  ar m an d th e fac t  tha t  yo u rais e you r  arm .  Thi s need s n o explanation ,  becaus e i t  i s 

obviou s t o yo u h o w th e decisio n lead s t o th e raising . 

Summary 

I n changin g you r  belief s an d you r  plans ,  yo u accep t  no t  onl y simpl e belief s an d plan s bu t  als o impli -

cation s amon g thes e simpl e belief s an d plans ,  explanation s o f  them ,  a s wel l  a s implication s amon g an d 

explanation s o f  implication s an d explanations .  I n considerin g whethe r  a  chang e i n vie w i s eve n minimall y 

acceptable ,  i t  i s  necessar y t o kee p trac k o f  whic h o f  it s  element s ar e alread y accepte d an d whethe r  accepta -

bilit y  ca n flo w fix)m  thes e element s t o th e whol e o f  th e propose d ne w e-structure .  I t  m a y b e tha t  competin g 

e-structure s ca n b e judge d i n par t  o n th e basi s o f  countin g th e change s the y involve ,  bu t  ther e i s n o genera l 

requiremen t  tha t  th e numbe r  o f  ne w item s needin g n o explanatio n mus t  b e n o greate r  tha n th e numbe r  o f 

ne w explanations . 

On anothe r  occasio n w e wil l  exten d thi s analysi s t o includ e case s i n whic h chang e i n vie w involve s 

givin g u p somethin g previousl y accepted . 

Bibliography 

Carroll ,  L ,  (1956 )  W h a t  th e Tortois e Sai d t o Achilles .  Th e Worl d o f  Mathematics ,  Volum e 4 ,  edite d b y 

N e w m a n,  J .  R .  N e w York ,  Simo n an d Schuster .  Pp .  2402-2405 . 

Cullingford ,  R .  E. ,  Harman ,  G. ,  Bienkowski ,  M ,  an d Salem ,  K .  (1985) .  Withou t  Logi c o r  Justification : 

Realisti c Belie f  Revision ,  Proceeding s o f  th e Nationa l  Academ y o f  Science s Worksho p o n Artificia l 

208 



Intelligenc e an d Distribute d Proble m Solving .  Washington ,  D .  C :  Nationa l  Academ y o f  Sciences . 

Harman,  G .  (1973 )  Though t  Princeton .  N e w Jersey .  Princeto n Universit y Press . 

Harman,  G .  (1986) .  Chang e I n View :  Principle s o f  Reasoning .  Cambridge ,  Massachusetts .  M.I.T .  Press . 

Harman,  G. ,  Cullingford ,  R .  E. ,  Bienkowski ,  M .  A. ,  Salem ,  K. ,  an d Pratt ,  I ,  (1986 )  Defaul t  Defeater s i n 

Explanation-Base d Reasoning ,  Th e Eight h Annua l  Conferenc e o f  th e Cognitiv e Scienc e Societ y 

Amherst ,  Masachusetts .  Lawrenc e Erlbaum ,  pp .  283-291 . 

209 


	cogsci_1987_203-209



