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O r g a n i z i n g M e m o r y fo r  E x p l a n a t i o n * 

David B. Leake and Christopher C. Owens 

Yal e Universit y 

ABSTRACT 

We present a mechanism for remembering explanations and re-using them to explain new 
episodes .  Thi s tas k require s a  representatio n schem e fo r  explanations ,  a  dynamicall y organize d 

memory,  an d a  mean s o f  modifyin g ol d explanation s t o fit  ne w facts .  I n thi s pape r  w e focu s o n 

memory organization .  W e describ e strategie s fo r  indexin g an d retrievin g explanations ,  fo r  usin g 

causa l  knowledg e t o selec t  relevan t  feature s o f  episode s an d fo r  guidin g generalization .  W e discus s 

wor k i n progres s o n a  compute r  implementatio n o f  thi s model . 

I N T R O D U C T I ON 

A task that people are able to perform, and one 
we hav e ofte n require d o f  Artificia l  Intelligenc e sys -

tems ,  i s t o mak e explanations .  Th e abilit y  t o ex -

plai n thing s ha s lon g bee n considere d t o b e a  yard -

stic k forjudgin g th e dept h t o whic h a  progra m ha s 

understoo d a  situation .  Ye t  recentl y w e hav e be -

gun t o se e explanatio n a s mor e tha n jus t  a  tas k 

requirin g understanding ;  w e hav e begu n t o se e ex -

planatio n a s a n integra l  an d necessar y componen t 

of  th e understandin g proces s itsel f  (Schan k 86] . 

I n orde r  t o understan d a  situation ,  w e mus t  b e 

abl e explai n i t  t o ourselves ,  tha t  is ,  t o connec t  i t 

i n a  usefu l  wa y wit h th e res t  o f  ou r  knowledge . 

The typ e o f  explanatio n require d fo r  a  give n sit -

uatio n depend s o n th e tas k whic h th e explaine r 

wishe s t o perform .  Fo r  som e A I  programs ,  ex -

planation s relat e fact s t o currently-activ e mem-

or y structure s lik e script s [Cullingfor d 78 ]  o r  sim -

ila r  schema s guidin g top-dow n processing .  Suc h 

an approac h explain s a  fac t  lik e "Joh n lef t  a  tip " 

by,  i n effect ,  sayin g "becaus e tha t  i s wha t  typi -

call y happen s i n restauran t  situations. "  Expla -

nation s ca n als o relat e action s t o th e goal s the y 

satisfy ,  a s i n th e cas e o f  S H R D L U [Winogra d 72] , 

whic h coul d explai n an y o f  it s  action s b y relatin g 

the m bac k t o th e goal s the y satisfied .  Explana -

tio n o f  les s stereotype d informatio n ha s require d 

'Thi s wor k i s supporte d i n par t  b y th e Ai r  Forc e Offic e 
of  System s Researc h unde r  contrac t  85-034 3 

chainin g togethe r  piece s o f  primitiv e causa l  knowl -

edge int o mor e elaborat e explanator y chains .  P A M 

[Wilensk y 78 ]  coul d relat e a n inpu t  fac t  t o goal s 

vi a know n plans ,  fo r  exampl e explainin g wh y a  per -

son woul d bu y a  gu n i f  h e intende d t o commi t  a 

robbery . 

Whil e buildin g explanation s b y chainin g togethe r 

smal l  piece s o f  causa l  knowledg e increase s flexibil-

ity ,  undirecte d backward s chainin g cause s a  com -

binatori c explosio n o f  connection s t o consider .  Al -

thoug h no t  a  proble m i n highl y restricte d domains , 

combinatori c explosio n i s rapidl y aggravate d b y in -

creasin g knowledge .  Thi s violate s ou r  intuitio n 

tha t  increasin g knowledg e an d experienc e shoul d 

facilitat e buildin g explanations ,  no t  mak e th e pro -

cess mor e difficult . 

We (workin g jointl y wit h Ale x Kass )  ar e develop -

in g a  progra m t o construc t  explanation s o f  com -

plicate d real-worl d events ,  event s fo r  whic h peopl e 

hav e n o read y explanations .  Makin g difficul t  ex -

planation s b y buildin g u p connection s fro m scratc h 

woul d b e overwhelming ;  w e nee d t o brin g connec -

tion s learne d fro m relevan t  experienc e t o bea r  o n 

th e process .  T o b e abl e t o retai n thes e relevan t 

experiences ,  w e mus t  hav e appropriat e memor y 

structure s t o stor e pas t  explanations ;  fo r  th e infor -

matio n t o b e accessible ,  w e mus t  b e abl e t o for m 

usefu l  categorie s t o organiz e them . 

Thi s pape r  describe s a  mechanism ,  implemente d 

i n ou r  program ,  fo r  categorizin g explanation s i n 
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memory,  retrievin g the m wher e relevant ,  an d fo r 
applyin g the m t o ne w situations . 

NEW EXPLANATIONS FROM OLD 

An episode for which we have been collecting anec-

dota l  evidenc e i s th e deat h o f  th e highl y successfu l 

youn g r2w:ehors e Swale ,  wh o die d on e wee k afte r 

havin g wo n th e prestigiou s Belmon t  Stake s hors e 

race .  Althoug h fe w fact s ha d appeare d i n th e 

newspaper s an d althoug h mos t  peopl e hav e lit -

tl e specialize d knowledg e t o appl y t o explainin g 

racehors e death ,  peopl e wer e nevertheles s abl e t o 

quickl y hypothesiz e a  variet y o f  plausibl e explana -

tions . 

One o f  thes e explanation s wa s tha t  Swale' s deat h 

was lik e th e ironi c deat h o f  Ji m Fixx ,  a  prominen t 

advocat e o f  th e healt h benefit s o f  jogging .  Fix x 

die d whil e running ,  a s a  resul t  o f  a  congenita l  hear t 

defect .  Accordin g t o thi s explanatio n Swal e ha d a 

hidde n hear t  proble m tha t  wa s exacerbate d b y th e 

strai n o f  hi s all-ou t  effor t  t o wi n th e race . 

Anothe r  explanatio n wji s tha t  Swal e ha d bee n 

kille d b y hi s owner s t o collec t  th e insuranc e money . 

(Thi s quickl y turne d ou t  t o b e implausibl e whe n i t 

was reveale d tha t  Swal e ha d bee n under-insured. ) 

The question s raise d b y thes e explanation s are : 

How di d thes e peopl e ge t  reminde d o f  Ji m Fix x 

on th e on e han d an d o f  th e notio n o f  insuranc e 

frau d o n th e other ,  ho w di d the y retriev e th e expla -

nation s correspondin g t o thes e concepts ,  an d ho w 

wer e the y abl e t o appl y the m t o th e circumstance s 

of  Swale' s death ? 

Explanatio n an d remindin g ar e closel y boun d to -

gether .  Whil e (Schan k 82 )  observe d tha t  on e 

episod e ca n remin d peopl e o f  anothe r  i f  th e tw o 

hav e a  thematicall y commo n explanation ,  w e clai m 
tha t  th e proces s ca n ru n i n th e othe r  directio n a s 

well :  tha t  explanation s ca n b e constructe d fro m a 

reminding .  If ,  durin g th e cours e o f  processin g a n 

episode ,  a n understandin g syste m ca n b e reminde d 

eithe r  o f  som e othe r  episod e whos e explanatio n i s 

relevan t  o r  o f  a n explanatio n templat e tha t  ha s 

been use d t o explai n simila r  situation s i n general , 

the n th e syste m ca n appl y th e ol d explanatio n t o 

th e tas k o f  understandin g th e ne w episode . 

The knowledg e structur e w e us e fo r  storin g ex -

planation s i s th e Explanatio n Patter n (XP) ,  ini -

tiall y  outline d i n [Schan k 86) .  XP s contai n a  tem -

plat e o f  th e kin d o f  episod e the y ar e designe d 

t o explain ,  wit h causa l  annotatio n identifyin g th e 

connection s betwee n th e feature s o f  th e episode . 

When a  near-mis s explanatio n need s modificatio n 

t o fit  th e curren t  situation ,  thi s causa l  structur e 

i s essentia l  t o th e revisio n process .  Ho w prob -

lem s wit h near-mis s explanation s ar e identified , 

and ho w th e revisio n o r  "tweaking "  o f  explana -

tion s i s done ,  ar e beyon d th e scop e o f  thi s paper ; 

the y ar e describe d i n mor e detai l  i n [Kas s 86 ]  an d 

i n [Kass ,  Leak e an d Owen s 86) . 

Our explanation algorithm is as follows: 

ANOMALY DETECTION Attempt to fit sto-

r y int o memory .  I f  successfu l  D O N E;  other -

wis e a n anomal y ha s bee n detected . 

XP SEARCH Search for an XP that can be ap-

plie d t o explai n th e anomaly . 

XP ACCEPTING Attempt to apply XPs. If 

successfu l  the n ski p t o X P I N T E G R A T I O N . 

XP TWEAKING If unable to apply XPs di-

rectl y the n attemp t  t o twea k the m int o XP s 

tha t  migh t  appl y better .  I f  successfu l  sen d th e 

tweake d XP s bac k t o X P A C C E P T I N G. 

XP INTEGRATION If any results are ac-
cepted ,  integrat e result s bac k int o memor y 

makin g appropriat e generalizations . 

This paper focuses primarily on XP Search and XP 

Integration . 

EXPLANATION MEMORY 

A system that re-uses old explanations to under-

stan d ne w episode s mus t  hav e a  wa y o f  storin g ol d 

explanation s an d a  mean s o f  finding  the m whe n ap -

propriat e t o hel p i n understandin g ne w situations . 

Thi s memor y mus t  fai l  gracefully :  i f  i t  can' t  find  a n 

explanatio n exactl y suite d t o th e curren t  episode , 

th e near-misse s mus t  serv e a s departur e point s fo r 

new explanatio n creation .  Continuin g th e Swal e 

example ,  explanatio n pattern s abou t  deat h o f  race -

horse s woul d obviousl y b e relevant ,  a s woul d ex -

planatio n pattern s abou t  death s o f  athletes ,  abou t 

death s o f  th e youn g an d famous ,  abou t  destruc -

tion s o f  importan t  income-producin g properties , 

and abou t  othe r  ba d thing s tha t  hav e happene d 

t o racehorses .  Ho w ca n on e find  thes e explanatio n 
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pattern s s o tha t  the y migh t  b e propose d a s candi -

dates ? 

Although we agree with (Gentner and Landers 85] 

tha t  acces s t o relevan t  knowledg e structure s (i n 

our  cJis e Explanatio n Patterns ,  i n he r  cas e analo -

gies )  ca n b e base d upo n surfac e features ,  w e be -

liev e strongl y tha t  al l  feature s o f  a n episod e ar e 

not  use d equall y i n a  searc h fo r  applicabl e struc -

tures .  A n intelligen t  proces s mus t  selec t  th e fea -

ture s t o b e use d a s indice s int o memory ,  an d th e 

searc h proces s mus t  complemen t  th e processe s b y 

whic h explanatio n pattern s hav e bee n indexed . 

As an example of the latter kind of indexing pro-

cess ,  her e ar e som e indexin g strategie s whic h ca n 

be use d t o decid e ho w t o stor e XP s i n memory . 

We suspec t  tha t  thes e indexin g method s ar e a  fe w 

among wha t  wil l  ultimatel y b e many . 

Indexin g rul e 1 :  Inde x a n X P vi a feature s 

participatin g i n th e anomal y tha t  th e X P i s 

designe d t o resolve .  Fo r  example ,  Ji m Fixx' s 

deat h wa s surprisin g becaus e hi s healt h seeme d 

outstanding ;  th e Ji m Fix x X P describe d abov e ca n 

be indexe d unde r  th e combination :  (Deat h -I -  Ex -

cellen t  Physica l  Condition ) 

Indexin g rul e 2 :  Inde x a n X P vi a a  fea -

tur e playin g a  rol e i n th e chai n o f  causatio n 

containe d withi n th e explanation .  Usin g thi s 

strategy ,  th e Ji m Fix x X P coul d b e indexe d under : 

(Deat h +  Hear t  Defect )  o r  (Deat h -I -  Jogging ) 

Indexin g rul e 3 :  Inde x a n X P vi a an y highl y 

unusua l  featur e o f  th e episod e tha t  i t  orig -

inall y explained ,  whethe r  o r  no t  tha t  fea -

tur e playe d a  causa l  rol e i n th e explanation . 

I f  yo u ge t  a  flat  tir e durin g a  blizzard ,  anothe r  in -

stanc e o f  ca r  problem s i n blizzard s ma y remin d yo u 

t o ge t  you r  tire s retreaded . 

Indexin g rul e 4 :  Inde x a n X P vi a fea -

ture s definin g membersh i p i n a  commonly -

stereotype d group .  ( A grou p tha t  ha s bee n 

previousl y define d fo r  othe r  purposes. )  Fo r  ex -

ample ,  on e o f  th e explanation s w e collecte d fo r 

Swale' s deat h centere d aroun d othe r  death s o f  fa -

mous youn g sta r  performers ,  wit h reminding s o f 

Jim i  Hendri x an d Jani s Joplin .  Thi s explanatio n 

patter n i s indexe d unde r  (Deat h -I -  Successfu l  Sta r 

Performer ) 

Once XP s hav e bee n indexe d usin g th e abov e 

methods ,  complementar y retrieva l  strategie s ca n 

be applie d t o ne w episode s i n orde r  t o fin d rele -

van t  XPs .  Followin g ar e som e retrieva l  strategie s 

associate d wit h th e above ;  agai n w e expec t  thi s lis t 

t o grow . 

Retrieva l  Strateg y 1 :  Conside r  directly -

indexe d X P s .  W e clai m tha t  fo r  a  give n initia l 

categorizatio n o f  a n even t  o r  fo r  a  give n anomal y 

type ,  ther e ar e likel y t o b e indexe d a  smal l  num -

ber  o f  immediat e candidat e explanatio n pattern s 

addressin g th e situation .  Unde r  death ,  fo r  exam -

ple ,  w e migh t  fin d ol d ag e an d sickness . 

Retrieve !  Strateg y 2 :  I f  a n X P fail s t o fit , 

conside r  th e feature s tha t  hav e cause d i t  t o 

fail .  I f  w e tr y ol d ag e a s a n explanatio n o f  Swale' s 

death ,  i t  fail s  becaus e Swal e wa s young .  So ,  w e 

loo k t o se e wha t  w e hav e indexe d a s explanation s 

of  earl y death .  Similarl y i f  w e tr y deat h fro m sick -

ness ,  w e fin d a  contradictio n wit h Swale' s excellen t 

conditio n inferre d fro m hi s recen t  racin g victory . 

Thi s lead s u s t o examin e explanatio n pattern s in -

dexe d unde r  deat h an d excellen t  condition ,  whic h 

yield s th e Ji m Fix x reminding . 

Retrieva l  Strateg y 3 :  Conside r  extrem e o r 

unusua l  feature s o f  th e curren t  episode . 

Swale ,  fo r  example ,  wa s o f  grea t  monetar y valu e 

compare d wit h th e normativ e instanc e o f  a  race -

horse .  Deat h an d grea t  monetar y valu e ca n inde x 

a variet y o f  obviou s XPs ,  suc h a s bein g kille d fo r 

th e insuranc e money . 

GENERALIZING AND FORMING 
CATEGORIES 

Within an XP memory, it's important to general-

iz e explanatio n pattern s int o categorie s base d o n 

share d causa l  structure .  Whe n XP s ar e retrieved , 

near  misse s wil l  b e usefu l  i f  causally-relate d XP s 

ar e store d unde r  simila r  indices -  conceptuall y nea r 

eac h other . 

Ther e initiall y  seem s t o b e a  proble m wit h circu -

larit y here :  on e reaso n fo r  doin g explanatio n i s 

t o selec t  th e relevan t  feature s fo r  categorizin g a n 

episode ,  bu t  thes e feature s ar e th e one s neede d i n 

orde r  t o retriev e a  correc t  XP .  However ,  thi s appar -

ent  circularit y i s  avoide d b y havin g stati c method s 

t o initiall y  selec t  a  se t  o f  candidat e feature s fo r 

use a s indices ,  eve n thoug h thes e indice s ma y re -

triev e irrelevan t  o r  wron g XPs .  Onc e a  se t  o f  XP s 

i s availabl e a s a  startin g point ,  dynami c method s 
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modif y the m int o final  explanation s embodyin g a 
reasonabl e se t  o f  feature s fro m th e episode . 

Early attempts to organize a memory full of knowl-

edge structure s use d straightfonvar d inductiv e cat -

egor y formation .  A n exampl e o f  thi s approac h 

was IP P [Lebowit z  80] .  I t  rea d newspape r  storie s 

abou t  terroris t  attacks ,  usin g M O Ps [Schan k 82 ]  t o 

provid e expectation s durin g th e stor y understand -

in g process .  B y extractin g feature s share d acros s 

multipl e stories ,  th e progra m forme d generalize d 

M O Ps representin g th e feature s commo n t o thos e 

episodes .  Thes e ne w categorie s coul d the n b e use d 

i n understandin g futur e stories .  Thi s metho d i s a 

realisti c approximatio n t o on e kin d o f  generaliza -

tio n peopl e jictuall y do .  Fo r  example ,  fro m read -

in g newspape r  storie s abou t  Ital y whe n th e Re d 

Brigade s wer e active ,  IP P forme d th e generaliza -

tio n tha t  th e usua l  victim s o f  kidnappin g i n Ital y 

were businessmen . 

PROBLEMS WITH INDUCTION 

But systems using the type of induction described 

abov e hav e a  numbe r  o f  problem s (whic h ar e dis -

cusse d furthe r  i n [Schank ,  Collin s an d Hunte r  86]) . 

Inductiv e learnin g system s depende d upo n havin g 

multipl e episode s available .  Thei r  ide a wa s that , 

as man y episode s wer e processed ,  feature s result -

in g fro m presumabl y randomly-distribute d nois e 

woul d ten d t o cance l  eac h othe r  out ,  leavin g gener -

alization s containin g onl y importan t  features .  Bu t 

lookin g onl y a t  frequenc y o f  featur e appearanc e 

has tw o problems .  On e i s tha t  peopl e ca n i n fac t 

for m generalization s i n on e trial ,  whic h i s no t  ac -

counte d fo r  b y a  featur e frequenc y method .  Th e 

secon d i s that ,  withou t  an y metri c o f  featur e im -

portance ,  inductio n learnin g systems ,  whe n face d 

wit h smal l  number s o f  episodes ,  ten d t o for m sill y 
generalizations ,  fo r  example :  "Terroris t  attack s i n 

Indi a alway s kil l  exactl y tw o people. "  Peopl e for m 

erroneou s generalizations ,  bu t  no t  o f  thi s variety . 

Furthermore ,  th e ver y notio n o f  savin g commo n 

feature s acros s multipl e episode s depend s o n a 

representatio n schem e i n whic h som e feature s ar e 

clearl y par t  o f  th e episod e an d other s ar e not .  On e 
does no t  wan t  t o tak e a  complet e descriptio n o f 

th e stat e o f  th e worl d a t  th e tim e o f  tw o separat e 

episode s an d generaliz e al l  th e feature s tha t  wer e 

tru e a t  bot h times .  Instead ,  on e want s t o tak e tw o 

episod e representation s an d generaliz e th e feature s 

the y hav e i n common .  Limitin g th e featur e spac e 

thi s wa y i s a  reasonabl e strateg y fo r  certai n do -

mains ,  particularl y technica l  reasonin g wher e th e 

number  o f  factor s i s know n an d limited .  Bu t  fo r 

general-purpos e understanding ,  limitin g th e repre -

sentatio n schem e t o on e i n whic h eac h episod e ha s 

onl y a  fe w feature s result s i n a n unnaturall y spars e 

and impoverishe d knowledg e base .  A  ke y compo -

nent  o f  th e understandin g tas k i s focusin g atten -

tion :  deciding ,  amon g al l  th e thing s tha t  happe n 

t o b e tru e o f  th e worl d a t  a  particula r  time ,  whic h 

of  the m ar e reasonabl y par t  o f  a  give n episod e an d 

whic h ar e not .  A  representatio n tha t  trie s t o solv e 

thi s a  prior i  doe s no t  hel p muc h toward s a  psycho -

logicall y interestin g theor y o f  understanding ,  no r 

does i t  hav e th e potentia l  t o ultimatel y yiel d so -

phisticate d automate d reasoners . 

USING CAUSAL LINKS 

Within our model, the causal annotation of XPs 
i s  cruciall y importan t  t o th e task s o f  modifyin g 

and generalizin g explanations .  W h e n w e tr y t o 

relat e th e Ji m Fix x explanatio n t o Swale' s death , 

we don' t  simpl y conside r  ever y aspec t  i n whic h Ji m 

Fix x an d Swal e wer e similar .  Instead ,  w e us e th e 

causa l  structur e o f  th e Ji m Fix x explanatio n t o se e 

tha t  th e relevan t  fac t  abou t  Ji m Fix x wa s tha t  h e 

di d regula r  strenuou s exercise . 

I n ou r  searc h throug h aspect s o f  Swale ,  w e don' t 

spen d an y searc h tim e considering ,  fo r  example , 

tha t  Ji m Fix x wa s als o a n autho r  o r  tha t  jog -

ger s typicall y ge t  u p earl y i n th e morning .  Thos e 

fact s ar e presen t  an d coul d b e accesse d b y som e 

differen t  XP ,  bu t  becaus e the y ar e no t  causall y 

connecte d wit h thi s particula r  vie w o f  Ji m Fixx' s 

deat h the y d o no t  participat e i n thi s attemp t  t o 

explai n Swale' s death .  However ,  i f  w e trie d t o ap -

pl y a n X P abou t  ironi c death s o f  famou s peopl e 

t o Ji m Fixx ,  the n th e fac t  tha t  h e wrot e book s 

advocatin g joggin g woul d certainl y b e considere d 

i n an y attemp t  t o generaliz e hi s deat h wit h othe r 
event s (suc h a s th e deat h o f  th e famou s natura l 

food s advocat e wh o reputedl y die d o f  stomac h can -

cer. )  XP s provid e a  specific ,  causall y connecte d 

vie w o f  a  clas s o f  events ;  tryin g t o appl y a n X P 

t o a  ne w even t  tightl y constrain s th e feature s tha t 

wil l  b e considere d a s candidate s fo r  inclusio n i n a 

descriptio n an d explanatio n o f  th e ne w event . 

Once w e hav e 2u;cepte d a  modifie d X P a s th e expla -

natio n o f  a n event ,  w e attemp t  t o generaliz e th e ol d 
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and revise d XP s i n orde r  t o for m a  categor y tha t 
subsumes bot h explanations .  Causa l  link s withi n 
th e origina l  explanation s constrai n th e generaliza -

tio n process :  an y generalize d conditio n mus t  sup -

por t  th e sam e causa l  chain s a s th e condition s i t 

subsumes .  Ou r  explanatio n o f  Fixx' s deat h dif -

fer s fro m tha t  o f  Swal e sinc e i t  depende d o n th e 

acto r  jogging ,  whil e Swale' s depende d o n hi s run -

nin g i n hors e races .  T o generaliz e thes e premises , 

we nee d t o find  no t  onl y a n abstractio n the y shar e 

(suc h a s bot h bein g participatio n i n outdoo r  activ -

ities )  bu t  on e tha t  fits  eac h causa l  pattern .  Sinc e 

physica l  exertio n i s th e abstractio n tha t  satisfie s 

thi s requirement ,  i t  i s  th e generalizatio n selected . 

Our  ne w explanatio n i s tha t  a n acto r  i n apparentl y 

goo d physica l  conditio n ma y di e i f  h e doe s a  lo t  o f 

exertio n an d ha s a  hidde n hear t  defect . 

Thu s i n ou r  system ,  th e formatio n o f  generaliza -

tion s i s drive n b y th e nee d t o accomodat e ne w 

event s i n memory .  Ther e i s a  differenc e betwee n 

th e knowledg e whic h i s accessibl e t o th e syste m 

i n th e for m o f  basi c causa l  knowledge ,  an d th e 

more comple x pattern s whic h ou r  progra m applie s 

t o ne w situations .  Similarl y w e maintai n th e difl'er -

enc e betwee n knowledg e tha t  i s simpl y presen t  i n 

th e syste m an d knowledg e tha t  i s accessibl e unde r 

a particula r  index .  Rathe r  tha n tryin g t o general -

iz e a n explanatio n patter n a s fa r  a s possibl e with -

out  regar d t o whethe r  th e generalizatio n i s neede d 

t o dea l  wit h ou r  domain ,  w e generaliz e a n X P onl y 

when i t  ca n n o longe r  accomodat e th e data . 

CONCLUSIONS 

The mechanism we have described allows an un-
derstande r  t o retriev e an d appl y relevan t  ol d ex -

planation s t o ne w situations ,  an d t o us e informa -

tio n fro m th e explanation s t o guid e it s catego -

rizatio n o f  episode s i n memory .  Thi s proces s ac -

count s fo r  certai n kind s o f  concep t  formatio n i n 

smal l  number s o f  trials ,  an d avoid s som e o f  th e 

fault s o f  straigh t  induction .  I t  als o avoid s som e 

of  th e difficultie s face d b y othe r  explanatio n sys -

tem s (e.g. ,  (Segr e an d Dejon g 85] )  i n tha t  th e un -

derstande r  i s no t  require d t o buil d u p a n explana -

tio n fro m scratc h eac h tim e a  situatio n i s encoun -

tered .  Instead ,  ou r  syste m ca n resolv e ne w prob -

lem s mor e efficientl y a s it s librar y o f  explanatio n 

pattern s grow s wit h experience . 

Our  theor y o f  explanatio n bear s o n focu s o f  atten -

tio n i n a  situation :  w e sugges t  som e strategie s fo r 

selectin g feature s t o us e a s indice s whe n searchin g 

memory fo r  relevan t  patterns .  Eve n whe n thes e 

strategie s yiel d n o directly-applicabl e pattern ,  ou r 

syste m fail s gracefull y i n tha t  i t  ca n us e a  near -

mis s patter n a s th e startin g poin t  fo r  buildin g a 

new explanation .  Ou r  syste m i s stil l  i n it s prelim -

inar y stages ;  furthe r  wor k o n explanatio n memor y 

wil l  involv e refinin g an d extendin g th e strategie s 

used t o searc h fo r  XP s an d t o evaluat e whethe r  a 

give n X P i s satisfactory . 
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