
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Task-Based Criteria for Judging Explanations

Permalink
https://escholarship.org/uc/item/1vk1b4k4

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 12(0)

Author
Leake, David B.

Publication Date
1990
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1vk1b4k4
https://escholarship.org
http://www.cdlib.org/


T a s k - B a s e d Criteri a fo r  J u d g i n g Explanat ions ^ 

David B. Leake 

Cente r  fo r  Researc h o n Concept s an d Cognition ,  Indian a Universit y 

leake@cogsci.indiana.ed u 

Abstract 

AI research on explanation has not seriously addressed the influence of explainer 

goal s o n explanatio n construction .  Likewise ,  psychologica l  researc h ha s tende d 

t o assum e tha t  people' s choic e betwee n explanation s ca n b e understoo d withou t 

considerin g th e explainer' s task .  W e tak e th e opposit e view :  tha t  th e influenc e 

of  tas k i s centra l  t o judgin g explanations .  Explanation s serv e a  wid e rang e o f 

tasks ,  eac h placin g distinc t  requirement s o n wha t  i s neede d i n a n explanation . 

We identif y eigh t  mai n classe s o f  reason s fo r  explainin g nove l  events ,  an d sho w 

ho w eac h on e impose s requirement s o n th e informatio n neede d fro m a n expla -

nation .  Thes e requirement s for m th e basi s o f  dynamic ,  goal-base d explanatio n 

evaluatio n implemente d i n th e progra m A C C E P T E R.  W e argu e tha t  goal-base d 

evaluatio n o f  explanation s offer s thre e importan t  advantage s ove r  stati c criteria : 

First ,  i t  give s a  wa y fo r  a n explaine r  t o kno w wha t  t o elaborat e i f  a n explanatio n 

i s inadequate .  Second ,  i t  allow s cross-contextua l  us e o f  explanations ,  b y decidin g 

when a n explanatio n buil t  i n on e contex t  ca n b e applie d t o another .  Finally ,  i t 

allow s explainer s t o mak e a  principle d decisio n o f  whe n t o accep t  incomplet e ex -

planation s withou t  furthe r  elaboration ,  allowin g explainer s t o conserv e processin g 

resources ,  an d als o t o dea l  wit h situation s the y ca n onl y partiall y  explain . 

Introductio n 

I t  seem s obviou s tha t  peopl e wh o explai n usuall y d o s o fo r  a  reason — tha t  explanatio n 

i s don e t o serv e a n overarchin g task .  Explanation s allo w peopl e t o understan d unexpecte d 

situations ,  i n orde r  t o dea l  wit h the m mor e effectively .  However ,  th e effec t  o f  overarchin g 

task s o n explanatio n ha s receive d littl e attentio n i n psycholog y an d artificia l  intelligence . 

Attributio n theor y [Heider ,  1958] ,  th e centra l  curren t  i n psychologica l  stud y o f  people' s 

judgemen t  o f  explanations ,  trie s t o accoun t  fo r  thei r  judgement s i n a  context-independen t 

way.  A I  wor k i n explanation-base d learnin g (EBL )  als o fail s  t o addres s th e influenc e o f 

changin g goal s o n explanatio n (se e [DeJong ,  1988 ]  fo r  a n overvie w o f  E B L research) . 

Context-independen t  theorie s fai l  i n tw o mai n ways .  First ,  the y simpl y canno t  accoun t 

fo r  th e choice s tha t  peopl e make .  Second ,  i n a n A I  system ,  the y limi t  syste m performanc e b y 

sometime s failin g t o accep t  explanation s tha t  ar e useful ,  sometime s acceptin g explanation s 

tha t  ar e not .  Context-independen t  theorie s ofte n requir e complet e explanations ,  showin g 

T̂hi s wor k wa s conducte d i n par t  a t  th e Cente r  fo r  Researc h o n Concept s an d Cognitio n a t  Indian a 
University ,  supporte d b y a  gran t  fro m Indian a University ,  an d a t  Yal e University ,  supporte d i n par t  b y th e 
Defens e Advance d Researc h Project s Agency ,  monitore d b y th e Offic e o f  Nava l  Researc h unde r  contrac t 
N0014-85-K-010 8 an d b y th e Ai r  Forc e Offic e o f  Scientifi c  Researc h unde r  contrac t  F49620-88-C-0058 . 
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necessar y an d sufficien t  condition s fo r  occurenc e o f  th e outcom e bein g explained .  However , 

a robber y victi m wh o want s t o kee p fro m bein g robbe d agai n doe s no t  nee d t o for m a 

complet e pictur e o f  th e robber y t o benefi t  i n th e future :  a s lon g a s h e realize s tha t  leavin g a 

windo w ope n mad e th e robbe r  choos e t o ro b hi s house ,  h e ca n preven t  futur e robberies .  No r 

i s a  complet e explanatio n guarantee d t o b e useful :  A n accoun t  o f  th e robber' s motivation , 

no matter  ho w complete ,  woul d no t  hel p th e victi m mak e hi s hous e mor e secure . 

To develo p usefu l  criteri a fo r  evaluatin g explanations ,  w e mus t  conside r  ho w explanation s 

ar e used .  Th e followin g section s identif y eigh t  purpose s fo r  explanation ,  an d illustrat e ho w 

eac h purpos e place s differen t  requirement s o n th e informatio n tha t  a n explanatio n need s t o 

provide .  Thes e requirement s i n tur n determin e th e goodnes s o f  a n explanation .  W e illustrat e 

th e effec t  o f  purpos e o n explanatio n wit h outpu t  fro m evaluatio n o f  a n explanatio n fo r 

tw o differen t  purpose s b y A C C E P T E R,  a  progra m tha t  examine s th e informatio n provide d 

i n explanations ,  accordin g t o th e informatio n requirement s fo r  a  rang e o f  user-specifie d 

tasks. ^  W e conclud e wit h a  discussio n o f  ho w task-base d evaluatio n allow s explanation -

base d approache s t o b e applie d despit e th e lac k o f  a  a  complet e explanation . 

Attribution theory 

Semina l  wor k b y Heide r  [1958 ]  initiate d psychologica l  researc h int o ho w peopl e decid e 

t o favo r  certai n explanations .  Heide r  originate d attributio n theory ,  whic h investigate s ho w 

peopl e decid e whethe r  t o explai n a n actio n i n term s o f  feature s o f  it s actor ,  o r  feature s o f  th e 

environment .  (Mos t  wor k i n attributio n theor y assume s tha t  eithe r  persona l  o r  situationa l 

factor s wil l  apply ,  bu t  no t  both. )  Kelley' s covariatio n principl e give s a  hypothesi s fo r  ho w 

peopl e mak e thi s decisio n [Kelley ,  1967] .  I t  suggest s tha t  peopl e loo k a t  covariatio n acros s 

differen t  people ,  othe r  entities ,  an d time ,  i n orde r  t o decid e whic h typ e o f  facto r  applies . 

For  example ,  i f  Joh n dislike s a  movie ,  bu t  mos t  othe r  viewer s ar e enthusiastic ,  Kelley' s 

covariatio n principl e suggest s tha t  John' s dislik e shoul d b e explaine d b y aspect s o f  John , 

rathe r  tha n th e movie . 

The covariatio n principl e make s n o referenc e t o ho w th e explanatio n migh t  b e used . 

Mor e recen t  wor k ha s note d on e are a i n whic h attribution s ar e influence d b y overarchin g 

goals :  excus e theor y show s ho w peopl e displac e blam e b y focusin g o n externa l  reason s whe n 

explainin g thei r  ow n ba d performanc e (see ,  fo r  example ,  [Mehlma n an d Snyder ,  1983]) .  Ex -

cus e theor y i s buil t  o n Kelley' s model ,  an d show s ho w th e desir e t o for m excuse s make s 

an explaine r  manipulat e th e balancin g tha t  woul d otherwis e b e determine d b y covariation . 

However ,  attributio n theor y ha s no t  addresse d th e rol e o f  othe r  goal s i n explanation .  W e 

wil l  sho w bot h tha t  othe r  goal s exer t  stron g influences ,  an d tha t  the y requir e characteriz -

in g informatio n alon g dimension s beyon d th e person-situatio n distinctio n tha t  i s centra l  t o 

attributio n theory . 

Explanation-based learning 

AI  researc h o n explanation-base d learnin g (EBL )  ha s show n tha t  explanation s provid e 

valuabl e guidanc e fo r  featur e selectio n i n ne w situations .  However ,  E B L researc h concen -

trate s o n ho w t o lear n fro m a n explanatio n presente d t o th e system ,  givin g les s attentio n t o 

^ACCEPTER i s a  syste m tha t  detect s gap s i n it s  knowledg e tha t  requir e explanation ,  an d tha t  evaluate s 
explanations '  plausibilit y  a s wel l  a s th e typ e o f  informatio n the y provide .  Thos e phase s o f  th e syste m ar e 
beyon d th e scop e o f  thi s paper ,  bu t  ar e describe d furthe r  i n [Leake ,  1988] . 
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explanatio n selection .  T o th e exten t  tha t  i l  ha s addresse d intende d use ,  i t  ha s concentrate d 

on explainin g fo r  a  singl e purpose :  efficien t  objec t  recognitio n {e.g. ,  [Mitchel l  e t  al.. ,  198 6 

and [Kedar-Cabelli ,  1987]) .  Kelle r  [1988 ]  point s ou t  tha t  studyin g E B L onl y i n th e contex t 

of  objec t  recognitio n ha s ha d a  strong ,  an d falsel y limiting ,  effec t  o n analysi s o f  explanations : 

an explanatio n tha t  permit s effectiv e objec t  recognitio n ma y no t  b e usefu l  fo r  othe r  tasks . 

Some A I  system s d o appl y thei r  explanation s t o othe r  task s {e.g.. ,  pla n repai r  i n [Ham -

mond,  1986]) ,  bu t  rel y o n bein g presente d wit h goo d explanations .  Thi s canno t  b e assume d 

when usin g explanation s fro m externa l  sources ,  o r  re-usin g explanation s buil t  i n othe r  con -

texts .  Fo r  example ,  i f  w e wan t  t o find  ou t  wh y ou r  bran d X  ca r  wil l  no t  start ,  i n orde r  t o 

repai r  th e problem ,  w e migh t  as k a  friend .  I f  h e ha d previousl y urge d u s t o bu y a  differen t 

brand ,  h e migh t  repl y "becaus e bran d X  i s junk. "  A  perso n woul d no t  b e satisfie d wit h thi s 

answer ;  no r  shoul d a n E B L system . 

Tasks that drive explanation 

I n orde r  t o understan d huma n explanation ,  an d t o buil d system s tha t  ca n explai n ef -

fectively ,  w e mus t  first  loo k a t  wh y explanatio n i s done .  Onc e w e kno w th e purpose s fo r 

explanation ,  w e ca n investigat e wha t  make s explanation s goo d fo r  thos e purposes — wha t 

informatio n th e explanation s mus t  provide . 

We hav e identifie d eigh t  primar y task s serve d b y explanation ,  eac h o f  whic h impose s 

differen t  requirement s o n wha t  constitute s a  goo d explanation .  W e sketc h thes e task s below , 

and describ e th e requirement s the y impose .  A s w e describ e th e requirements ,  w e buil d 

up a  vocabular y o f  evaluatio n dimensions ,  whic h categoriz e th e aspect s o f  cause s tha t  ar e 

importan t  t o decidin g a n explanation' s usefulnes s fo r  a  give n task .  W e sho w a t  th e en d o f 

thi s pape r  ho w thos e dimension s ar e use d t o implemen t  task-base d evaluatio n i n th e progra m 

A C C E P T E R. 

We conside r  tha t  explanation s hav e th e for m o f  a  belief-suppor t  chai n [Schan k an d Leake , 

1989] .  Belief-suppor t  chain s ar e belie f  dependenc y networks ,  tracin g inference s tha t  lea d fro m 

a se t  o f  premise s t o th e outcom e bein g explained .  Th e inference s ar e plausibl e connections , 

not  deductions :  a  belief-suppor t  chai n increase s th e tendenc y t o believ e th e outcome ,  bu t 

does no t  prov e tha t  i t  mus t  occur . 

The section s belo w sketc h eigh t  task s tha t  driv e explanation ,  an d examin e th e type s o f 

informatio n the y requir e fro m a n explanation .  W e concentrat e o n task s tha t  aris e whe n 

peopl e explai n surprisin g event s fo r  thei r  ow n benefit ,  goin g beyon d simpl y tryin g t o mak e 

sens e o f  thos e events . 

Learning when to predict the event 

When a n even t  i s surprising ,  i t  ma y b e importan t  t o lear n ho w no t  t o b e surprise d b y i t  i n 

th e future — ho w t o predic t  i t  befor e i t  happen s nex t  time .  Fo r  example ,  a  colleg e admission s 

office r  migh t  tr y t o explai n wh y a  studen t  wh o ha d seeme d promisin g ha d droppe d out ,  t o 

bette r  predic t  problem s whe n nex t  lookin g a t  applications . 

Explanation s usefu l  fo r  futur e prediction s mus t  hav e fou r  properties .  First ,  th e link s 

fro m th e explanation' s premise s t o th e outcom e mus t  b e stron g enoug h t o mak e th e ex -

plaine r  expec t  th e sam e outcome ,  th e nex t  tim e th e premise s recur .  Th e degre e t o whic h a n 

explanatio n license s futur e prediction s i s it s predictiv e force . 

Second ,  th e premise s mus t  b e factor s tha t  th e predicto r  i s likel y t o kno w abou t  i n th e 

future .  Fo r  example ,  suppos e a  gamble r  explain s a  team' s surprisin g los s b y thei r  lac k o f 
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concentration .  Sinc e h e i s unlikel y t o kno w th e team' s concentratio n leve l  i n advanc e o f 

futur e games ,  th e explanatio n probabl y wil l  no t  hel p hi m predic t  futur e losse s i n tim e t o 

profit .  However ,  a  coac h migh t  b e abl e t o tel l  i n advance ,  fro m observin g th e tea m i n th e 

locke r  room ,  s o h e migh t  b e abl e t o us e th e explanatio n t o predic t  befor e futur e games .  Ho w 

eas y i t  i s  fo r  a n acto r  t o recogniz e tha t  a  premis e hold s i s it s knowability .  Bu t  th e usefulnes s 

of  knowabl e cause s depend s o n a  bot h knowability ,  an d a  thir d property ,  thei r  timeliness : 

the y nee d t o happe n fa r  enoug h i n advanc e fo r  th e explaine r  t o benefi t  fro m revisin g hi s 

predictions .  Fo r  example ,  i t  woul d no t  hel p th e gamble r  t o kno w tha t  th e tea m woul d los e 

afte r  h e sa w th e first  play ,  i f  h e ha d t o be t  befor e th e gam e started . 

Finally ,  th e explanatio n ca n onl y b e use d predictivel y i f  i t  show s a n unusua l  facto r  o f  th e 

situation .  Eve n i f  a  team' s lac k o f  concentratio n i s a  contributin g facto r  t o it s  loss ,  accountin g 

fo r  th e los s b y ba d concentratio n wil l  no t  b e helpfu l  i f  th e tea m neve r  concentrates — wha t 

th e explanatio n need s t o focu s o n i s th e unusua l  aspec t  o f  th e situatio n (e.̂ '. ,  tha t  thei r 

supersta r  wa s injured) .  Thu s a n explanatio n mus t  trac e a  surprisin g even t  t o a t  leas t  on e 

caus e wit h distinctiveness . 

Controlling future occurrence of the surprising event 

Obviously ,  preventin g futur e occurrenc e o f  a n even t  involve s findin g premise s wit h causa l 

force — tha t  caus e th e outcome — an d tha t  th e explaine r  ca n bloc k (controlability) .  However , 

thi s i s no t  sufficient .  Fo r  example ,  i f  someon e burn s a  cak e h e i s baking ,  h e know s th e basi c 

caus e o f  th e burning — tha t  th e cak e becam e to o h o t — an d ho w t o preven t  it — turnin g 

down th e oven .  However ,  h e stil l  need s t o kno w whe n t o tur n dow n th e ove n i n th e future . 

I f  h e use s a  lowe r  temperatur e fo r  everything ,  th e thing s tha t  use d t o com e ou t  perfectl y 

wil l  b e underdone .  Thu s fo r  a n explanatio n t o hel p i n preventin g a n outcome ,  i t  mus t  sho w 

when t o appl y th e preventativ e steps :  i t  mus t  allo w predictio n o f  th e ba d outcome ,  earl y 

enoug h t o tak e step s t o bloc k it . 

To lear n ho w t o achiev e th e outcom e tha t  wa s surprising ,  a n explaine r  need s t o find  a 

set  o f  cause s tha t  ar e al l  eithe r  controllable ,  o r  tha t  hav e routineness ,  s o tha t  the y ar e likel y 

t o hol d i n th e future ,  eve n withou t  th e acto r  takin g actio n t o achiev e the m himself . 

Assigning responsibility and blame 

I f  a n acto r  coul d hav e prevente d a n event' s occurrence ,  o r  contribute d voluntaril y  t o 

it s causes ,  h e bear s som e responsibility .  Dependin g o n th e desirabilit y  o f  th e outcome ,  th e 

acto r  ma y b e blameable .  H e ca n als o b e blamed ,  eve n i f  h e coul d no t  predic t  o r  contro l  a n 

outcome ,  i f  h e contribute d t o i t  throug h a n undesirabl e act .  Fo r  example ,  w e migh t  blam e a 

dru g deale r  fo r  a n addict' s  deat h b y overdose ,  eve n i f  overdos e death s ar e relativel y unlikely . 

Focusing repair of an undesirable current situation 

I n orde r  t o fix a  problem ,  w e nee d t o find  problem s tha t  bot h hav e causa l  force ,  an d 

repairability .  W e coul d explai n an y automobil e breakdow n b y "there' s somethin g wron g 

wit h th e engine, "  bu t  th e onl y repai r  possibl e a t  tha t  leve l  o f  detai l  i s  t o replac e th e entir e 

engine ,  whic h i s no t  withi n th e financial  constraint s o f  mos t  drivers .  I n addition ,  w e nee d t o 

find  a  caus e wit h independenc e fro m prio r  causes :  i f  a  burned-ou t  transforme r  i n a  televisio n 

i s cause d b y a  shor t  circuit ,  replacin g onl y th e transforme r  wil l  no t  b e a n effectiv e repair : 

unles s th e shor t  circui t  i s  als o fixed,  a  ne w transforme r  woul d immediatel y bur n ou t  also . 
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Focusin g repai r  i s  a n instanc e o f  a  mor e genera l  categor y o f  explanatio n task :  clarifyin g 

th e curren t  situatio n t o choos e a n appropriat e response .  Th e explaine r  need s t o fin d a n 

explanatio n tha t  allow s selectio n o f  a  feasibl e plan ,  o r  th e choic e betwee n competin g alter -

natives .  Th e competin g plan s determin e whic h distinction s a n explanatio n mus t  make .  Fo r 

example ,  a n insuranc e compan y migh t  tr y t o determin e whethe r  a  deat h wa s suicid e o r  not , 

i n orde r  t o determin e whethe r  t o pa y th e claim ,  o r  refuse .  I f  a n explanatio n fo r  th e deat h 

shows tha t  th e victi m wer e kille d i n th e cras h o f  a n airliner ,  th e compan y woul d no t  nee d 

furthe r  information .  However ,  a  lawye r  fo r  th e famil y migh t  stil l  wan t  t o explai n th e cras h 

further ,  t o determin e whethe r  negligenc e wa s involved ,  an d su e thos e wh o wer e responsible . 

Sketch of additional purposes 

We briefl y sketc h som e additiona l  purpose s fo r  explanation ,  tha t  als o affec t  th e typ e o f 

informatio n a  goo d explanatio n mus t  provide : 

• Learning a new plan, or refining plan selection: We can sometimes learn new plans by 

explainin g surprisin g actions .  Fo r  example ,  i f  w e rid e hom e wit h someon e wh o take s 

an unusua l  route ,  w e migh t  explai n tha t  th e rout e avoid s rus h hou r  traffic ,  an d star t 

usin g i t  ourselves .  Thi s tas k fo r  explanatio n i s investigate d i n [Moone y an d DeJong , 

1985] ,  whic h argue s tha t  explanation s fo r  learnin g ne w plan s mus t  accoun t  fo r  action s 

i n term s o f  know n pla n schemas . 

• Changing others' view of an outcome: An explainer might try to focus on causes that 

absolv e a n acto r  o f  blam e (whic h i s closel y relate d t o th e tas k studie d i n excus e theory) , 

or  cause s tha t  associat e a n effec t  wit h somethin g desirabl e o r  undesirable ,  t o mak e 

peopl e se e th e cause s i n a  ne w light .  Fo r  example ,  i f  someon e too k a  wron g turn , 

he migh t  tr y t o mak e hi s passenger s tak e a  mor e positiv e vie w o f  th e incident ,  b y 

attributin g th e tur n t o distractio n becaus e conversatio n i n th e ca r  wa s s o captivating . 

• Testing or extending a special-purpose theory: In order to test a theory, we might require 

tha t  a n explanatio n us e a  particula r  clas s o f  rules .  Fo r  example ,  a n economis t  migh t 

explai n layoff s t o substantiat e hi s economi c theory ,  b y showin g i t  woul d hav e predicte d 

them . 

ACCEPTER 

A C C E P T ER i s a  stor y understandin g progra m tha t  request s explanation s whe n i t  en -

counter s anomalies ,  an d judge s user-selecte d explanation s bot h i n term s o f  whethe r  the y 

resolv e th e anomaly ,  an d i n term s o f  whethe r  thej '  provid e th e informatio n neede d fo r  user -

selecte d goal s (se e [Leake ,  1988 ]  fo r  a n overvie w o f  th e system) .  Thu s A C C E P T ER make s 

th e judgemen t  neede d fo r  a n E B L syste m t o assur e tha t  i t  start s fro m a n explanatio n rele -

vant  t o it s  goals .  A C C E P T ER wa s develope d a s par t  o f  S W A LE (e.*/. ,  [Kas s e t  a/. ,  1986]) ,  a 

syste m tha t  use s A C C E P T E R ' S judgement s t o determin e whic h explanation s t o accep t  an d 

generaliz e fo r  futur e use . 

A C C E P T ER implement s simpl e heuristic s fo r  judgin g explanations '  premise s alon g th e 

dimension s identifie d above :  predictiv e force ,  knowability ,  timeliness ,  distinctiveness/routine -

ness ,  desirability ,  repairability ,  an d independence .  Thes e heuristic s allo w i t  t o evaluat e ex -

planation s fo r  fou r  o f  th e purpose s above :  learnin g t o predic t  th e outcom e i n th e future , 

repairin g devic e defects ,  preventin g recurrenc e o f  th e outcome ,  an d assignin g blame . 
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Th e exampl e belo w show s A C C E P T E R ' S evaluatio n o f  tw o plausibl e explanation s fo r  a 

hypothetica l  Aud i  recall : 

1. The mechanical problems resulted from the car being manufactured by Acme Car 

Company,  unde r  contrac t  a s a  supplier ,  du e t o Acme' s ba d qualit y control . 

2. The defect resulted from a flaw in the transmissions, which aren't checked by Audi's 

qualit y contro l  department . 

It would be possible for both the explanations to reflect the facts of the recall. However, the 

followin g output ,  i n whic h A C C E P T ER evaluate s thei r  usefulnes s fo r  repairin g th e defect , 

shows tha t  the y ar e no t  equall y usefu l  t o a  mechanic .  A  mechani c need s t o find a  stat e 

tha t  h e ca n repair — cause s tha t  happene d i n th e past ,  an d n o longe r  affec t  th e situation , 

ar e unimportan t  t o him ,  becaus e pas t  event s ca n n o longe r  b e repaired .  Althoug h th e first 

explanatio n give s informatio n o n factor s tha t  le d t o th e defect ,  i t  doesn' t  sho w a  continuin g 

caus e tha t  ca n b e repaire d i n th e curren t  situation ,  s o tha t  explanatio n i s useles s fo r  him : 

Checking detail for repair. 

To ai d i n repair ,  explanatio n mus t  sho w a  caus e that: 

1.  I s repairable . 

2.  I s predictiv e o f  th e proble m occurring . 

3.  Wil l  no t  b e restore d b y anothe r  stat e i f  repaired . 

Checking whether some antecedent satisfies the following tests: 

CAUSAL FORCE TES T (doe s fac t  caus e consequent?) , 

REPAIRABILITY ,  PREDICTIVENESS,  an d INDEPENDENT CAUSE. 

Applying test for REPAIRABILITY to AUDI'S PRODUCTION-CONTRACT to ACME. 

Searching up abstraction net for pointers to standard repair plans. 

.. .  tes t  failed . 

Applying test for REPAIRABILITY to ACME'S NOT M-QUALITY-CONTROL. 

Searching up abstraction net for pointers to standard repair plans. 

.. .  tes t  failed . 

... Detail is miacceptable. 

The second explanation involves two factors that continue to contribute to the car's bad 

condition :  th e transmission' s defect ,  an d th e fac t  tha t  i t  i s  par t  o f  th e car .  A C C E P T ER 

finds  tha t  a  pla n exist s fo r  correctin g on e o f  them ,  s o tha t  a  repai r  ca n b e done : 

Applying test for REPAIRABILITY to TRANSMISSION-743'S 

PART-OF-RELATIONSHIP t o AUDI' S ENGINE. 

Checking repairability of features of TRANSMISSION-743'S 

PART-OF-RELATIONSHIP t o AUDI' S ENGINE. 
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Searchin g u p abstractio n ne t  fo r  pointer s t o standar d repai r  plans . 

AUDI'S ENGINE AS CONTAINER OF TRANSMISSION-743'S 

PART-OF-RELATIONSHIP t o AUDI' S ENGINE i s repairable ,  sinc e 

CONTAINERS o f  PART-OF-RELATIONSHIP s ca n usuall y b e repaire d 

by th e standar d pla n REPLACE-COMPONENT. 

.. .  tes t  passed . 

... Detail is acceptable. 

Thus even if both explanations are accurate, an explanation-based system doing repair needs 

t o rejec t  one ,  an d us e th e other . 

Conclusion 

Judgin g explanation s accordin g t o explaine r  tas k provide s a  wa y o f  decidin g whe n t o 

accep t  on e o f  th e man y explanation s tha t  ca n b e constructe d fo r  a n event ,  an d findin g ou t 

what  informatio n a n incomplet e explanatio n lacks .  Fo r  example ,  afte r  a  robbery ,  differen t 

task s mak e differen t  informatio n importan t  t o fin d out :  th e victi m migh t  focu s o n wha t 

made hi m a  target ,  t o preven t  i t  nex t  time ;  a  policema n migh t  focu s o n th e lac k o f  patrol s 

enablin g th e crime ,  t o blam e hi s superiors ;  a  socia l  worke r  rehabilitatin g th e robbe r  migh t 

focu s o n th e robber' s motivations ,  t o decid e ho w t o proceed .  Th e rang e o f  purpose s an d 

explanation s possibl e fo r  a  singl e even t  ha s bee n discusse d i n philosophica l  work s suc h a s 

Hanson ,  1961] ,  bu t  ha s no t  bee n addresse d i n researc h o n E B L o r  attribution. ^ 

I n additio n t o helpin g t o choos e betwee n complet e explanations ,  task-base d criteri a allo w 

an explaine r  t o us e partia l  explanation s i n a  principle d way .  Eve n i f  th e explanatio n doe s 

not  completel y accoun t  fo r  a n outcome ,  i t  ca n b e useful .  Fo r  example ,  i f  w e kno w jus t  on e 

of  th e factor s tha t  contribute d t o a n event ,  w e ma y b e abl e t o bloc k it s occurrence :  peopl e 

who kno w tha t  high-fa t  diet s contribut e t o hear t  attack s ca n lowe r  thei r  risk ,  eve n i f  the y 

do no t  kno w al l  th e othe r  factor s necessar y t o predic t  heart-attacks .  However ,  traditiona l 

approache s t o E B L requir e tha t  learnin g star t  fro m a  complet e explanation ,  givin g necessar y 

and sufficien t  condition s fo r  a n event ,  whic h wil l  b e impossibl e t o generat e i n man y situations . 

Goal-base d focusin g i s neede d becaus e o f  th e complexit y o f  real-worl d situations .  N o 

real-worl d explanatio n ca n includ e al l  th e causally-relevan t  factor s i n a n event ,  s o tha t  ex -

planation s necessaril y  highligh t  a  fe w cause s ou t  o f  many .  I f  thos e cause s ar e irrelevan t  t o 

th e explainer' s goals ,  th e explanatio n wil l  b e useless .  I n orde r  fo r  explanation-base d pro -

cessin g t o b e effectiv e i n comple x situations ,  A I  system s nee d t o b e abl e t o identif y whic h o f 

th e man y cause s o f  a n even t  ar e importan t  t o thei r  goals ,  an d requir e tha t  thos e cause s b e 

highhghte d i n th e explanation s the y use . 

[̂Southe r  e t  ai ,  1989 ]  present s a n argumen t  clos e i n spiri t  t o ours — tha t  i t  i s  essentia l  t o b e abl e t o 
generat e explanation s fro m a  give n viewpoint — an d identifie s classe s o f  explanation s tha t  student s migh t 
seek whe n studyin g college-leve l  botony .  However ,  sinc e the y discus s onl y tutorin g applications ,  the y d o no t 
connec t  thei r  classe s t o over-archin g goal s tha t  mak e the m important ,  beyon d simpl y doin g wel l  i n a  course . 
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