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C o n s t r u c t i v e Simi lar i t y A s s e s s m e n t : 

U s i n g S t o r e d C a s e s t o D e f i n e N e w S i t u a t i o n s 

David B. Leake 
Departmen t  o f  Compute r  Scienc e 

Indian a Universit y 

Bloomington ,  I N 4740 5 
Ieake@cs.indiana.ed u 

Abst rac t 

A fundamenta l  issu e i n case-base d reasonin g i s 
similarit y assessment :  determinin g similaritie s 

and difference s betwee n ne w an d retrieve d cases . 

Many method s hav e bee n develope d fo r  compar -
in g inpu t  cas e description s t o th e case s alread y 
i n memory .  However ,  th e succes s o f  suc h meth -
ods depend s o n th e inpu t  cas e descriptio n bein g 
sufficientl y complet e t o reflec t  th e importan t  fea -
ture s o f  th e ne w situation ,  whic h i s no t  assured .  I n 
case-base d explanatio n o f  anomalou s event s dur -
in g stor y understanding ,  th e anomal y arise s be -
caus e th e curren t  situatio n i s incompletel y under -
stood ;  consequently ,  similarit y assessmen t  base d 
on matche s betwee n know n curren t  feature s an d 
ol d case s i s  likel y t o fai l  becaus e o f  gap s i n th e 
curren t  case' s description . 

Our  solutio n t o th e proble m o f  gap s i n a  ne w 
case' s descriptio n i s a n approac h tha t  w e cal l  con -
structiv e similarit y assessment .  Constructiv e sim -
ilarit y assessmen t  treat s similarit y assessmen t  no t 
as a  simpl e compariso n betwee n fixe d ne w an d ol d 
cases ,  bu t  a s a  proces s fo r  decidin g whic h type s 
of  feature s shoul d b e investigate d i n th e ne w sit -
uatio n and ,  i f  th e feature s ar e born e ou t  b y othe r 
knowledge ,  adde d t o th e descriptio n o f  th e curren t 
case .  Constructiv e similarit y assessmen t  doe s no t 
merel y compar e ne w case s t o old :  usin g prio r  case s 
as it s guide ,  i t  dynamicall y carve s augmente d de -
scription s o f  ne w case s ou t  o f  memory . 

Introduction 

Case-base d reasonin g ( C B R )  system s facilitat e 
processin g o f  ne w case s b y retrievin g store d infor -
matio n abou t  simila r  prio r  episodes ,  an d adaptin g 
solution s fro m th e prio r  episode s t o fi t  th e ne w sit -
uatio n (fo r  a  selectio n o f  curren t  C B R approaches , 
see (Bareiss ,  1991)) .  A  fundamenta l  issu e i n ap -
plyin g th e C B R proces s i s similarit y assessment : 
ho w t o judg e th e similarit y betwee n ne w case s an d 
thos e retrieve d fro m memory .  T h e decision s o f 

whethe r  a  retrieve d cas e applies ,  an d o f  wher e t o 
adap t  i t  i f  i t  fail s t o apply ,  depen d o n similarit y 
judgements ;  consequently ,  similarit y criteri a hav e 

bee n th e subjec t  o f  considerabl e study .  M a n y ap -
proache s hav e resulte d (se e (Bareis s I k King ,  1989 ) 

fo r  a  sampling) ,  bu t  the y shar e a  c o m m o n prop -
erty :  the y compar e som e subse t  o f  th e feature s 
provide d b y th e inpu t  cas e t o feature s o f  case s 
store d i n memory . 

W h en inpu t  cas e description s contai n al l  th e in -
formatio n tha t  i s  relevan t  t o assessin g th e appli -
cabilit y  o f  th e ne w case ,  comparin g feature s i n th e 
inpu t  cas e descriptio n t o th e feature s o f  ol d case s 
work s well .  However ,  fo r  th e tas k o f  case-base d 
explanatio n constructio n durin g stor y understand -
ing ,  th e inpu t  case s presente d t o th e understand -
in g syste m wil l  seldo m provid e sufficien t  informa -
tio n fo r  featur e comparison s t o determin e th e rel -
evanc e o f  prio r  cases .  Consequently ,  case-base d 
explanatio n require s no t  jus t  comparin g a  stati c 
ne w cas e descriptio n t o store d cases ,  bu t  elabo -
ratin g an d expandin g th e ne w case' s incomplet e 
description . 

Elaboratin g th e ne w cas e require s seekin g ad -
ditiona l  information  abou t  th e curren t  situation , 
eithe r  b y inferenc e fro m existin g syste m knowl -
edg e o r  b y investigatio n i n th e world .  Fo r  ex -
ample ,  a  detectiv e w h o know s nothin g abou t  per -
so n X  an d i s informe d o f  X' s  deat h canno t  hop e 
t o find  a n appropriat e explanation  b y tryin g t o 
remember  th e mos t  simila r  previou s episode s o f 
death—th e ne w cas e doe s no t  ye t  includ e suffi -
cien t  information .  Likewise ,  a  stor y understande r 
facin g a n anomalou s situatio n i s unlikel y t o begi n 
wit h explici t  knowledg e o f  th e importan t  factor s 
t o conside r  durin g similarit y assessment :  th e cen -

tra l  proble m fo r  explanatio n i s no t  matchin g fixe d 
set s o f  features ,  bu t  buildin g u p wha t  th e ne w cas e 
reall y  is .  Thu s fo r  bot h detectiv e an d stor y under -
stander ,  th e informatio n provide d b y explici t  in -
put s i s likel y t o b e to o spars e fo r  featur e matchin g 
t o b e reliable . 
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I t  migh t  appea r  tha t  th e proble m o f  incomplet e 
input  cas e description s t o a  C B R componen t  coul d 

be solve d b y preprocessin g th e ne w case .  I f  th e 

input  cas e ca n b e elaborate d t o selec t  importan t 
feature s an d fil l  i n missin g information ,  th e case -
base d reasonin g proces s ca n appl y traditiona l  sim -

ilarit y assessmen t  procedure s t o th e resultin g cas e 

description .  However ,  a  circularit y vitiate s thi s 

method :  th e preprocessin g phas e o f  identifyin g th e 
neede d feature s woul d nee d t o analyz e th e curren t 

situatio n i n orde r  t o selec t  th e feature s t o fil l  in , 
an d tha t  analysi s o f  th e curren t  situatio n i s th e 

entir e proble m tha t  th e syste m originall y neede d 

t o solve . 

We propos e a n alternativ e approach :  usin g 
store d case s themselve s t o guid e cas e elaboratio n 
durin g th e similarit y assessmen t  process .  Th e goa l 

of  a  case-base d explanatio n syste m i s t o for m a 
coheren t  vie w o f  th e ne w situation ;  previously -
explaine d case s ca n sugges t  feature s relevan t  t o 

th e ne w explanation ,  eve n i f  thos e feature s wer e 
omitte d fro m th e origina l  cas e description .  I n thi s 
view ,  wha t  i s importan t  i s no t  th e matc h betwee n 
ol d an d ne w feature s pe r  se ,  bu t  th e abilit y  o f  th e 

ol d cas e t o guid e formatio n o f  a  coheren t  vie w 
of  th e ne w situation .  Her e similarit y assessmen t 
goe s beyon d compariso n t o becom e th e construc -
tiv e proces s o f  hypothesizing ,  fro m prio r  case s i n 
memory,  importan t  feature s beyon d th e cas e de -

scriptio n o f  th e curren t  situation ,  an d attemptin g 
t o buil d u p a  ne w candidat e cas e descriptio n in -
cludin g thos e features .  W e cal l  thi s approac h con -
structiv e similarit y assessment . 

Constructiv e similarit y assessmen t  differ s fro m 

traditiona l  method s i n tw o fundamenta l  ways . 
First ,  rathe r  tha n treatin g th e feature s o f  a n in -
pu t  cas e a s fixe d b y th e inpu t  cas e description , 
i t  treat s th e inpu t  descriptio n a s a  startin g poin t 

fo r  furthe r  elaboration .  Second ,  th e type s o f  fea -
ture s o f  th e ne w cas e tha t  ar e elaborate d depen d 

on suggestion s fro m th e ol d case ,  bu t  consider -
abl e adaptatio n m a y b e require d t o fi t  ne w cir -
cumstances .  Thu s unlik e straightforwar d featur e 
matching ,  whic h compare s feature s o f  a  stati c ne w 
cas e descriptio n wit h prio r  cases ,  constructiv e sim -

ilarit y assessmen t  use s th e curren t  content s o f  cas e 

m e m o ry a s startin g poin t  fo r  derivin g feature s t o 
conside r  a s par t  o f  th e ne w situation . 

By usin g informatio n i n cas e m e m o r y t o guid e 

elaboratio n o f  a n input  case ,  constructiv e simi -
larit y assessmen t  allow s case-base d reasonin g sys -
tem s t o dea l  mor e flexibly  an d effectivel y wit h 
incomplet e inpu t  case s an d t o bette r  guid e thei r 
searc h fo r  additiona l  information .  T h e followin g 

section s expan d o n th e process ,  showin g ho w i t 
extend s th e capabilitie s o f  a  case-base d reasone r 

t o dea l  wit h poorly-define d o r  incomplet e inpu t 

cases ,  an d sketchin g ho w th e proces s ha s bee n in -

vestigate d i n th e contex t  o f  case-base d explanatio n 
of  anomalou s events . 

The Case Description 

Problem 

In certain domains, input cases routinely provide 
al l  th e informatio n tha t  need s t o b e considere d 

durin g similarit y assessment .  Fo r  example ,  th e 

standar d inpu t  t o a  planne r  o r  problem-solve r  i s a 

set  o f  goal s an d constraints .  Description s o f  thos e 
goal s an d constraint s provid e th e essentia l  infor -

matio n tha t  C B R system s suc h a s C H E F (Ham -
mond,  1989 )  an d J U L I A (Kolodner ,  1987 )  nee d i n 

orde r  t o judg e th e similarit y o f  prio r  case s store d i n 
thei r  memories .  Likewise ,  i n lega l  domains ,  inpu t 
case s ar e routinel y describe d i n lega l  brief s tha t 

includ e al l  relevan t  feature s o f  th e situatio n un -
der  consideration ;  the y provid e al l  th e informatio n 
tha t  need s t o b e considere d b y C B R system s suc h 
as H Y P O (Ashle y &  Rissland ,  1987 )  an d G R E B E 

(Brantin g &  Porter ,  1991 )  a s thos e system s iden -
tif y simila r  cases .  I n suc h domains ,  fo r  whic h in -
put  case s ar e guarantee d t o includ e sufficien t  rel -
evan t  features ,  traditiona l  similarit y assessment — 
compariso n o f  th e ne w case' s feature s wit h feature s 
of  a  store d case—i s appropriate . 

However ,  inpu t  informatio n i s no t  alway s com -
plete .  Fo r  example ,  a  lawye r  takin g o n a  cas e wil l 
probabl y no t  b e conten t  wit h th e informatio n ini -
tiall y  provided ,  an d wil l  nee d t o see k additiona l 

information .  Likewise ,  i t  i s  crucia l  fo r  stor y un -
derstander s tha t  explai n anomalou s situation s t o 
buil d u p th e relevan t  detail s o f  th e anomalou s ne w 
case . 

Storie s ar e incomplete ,  an d i n principle ,  an y o f 

th e m a n y possibl e inference s fro m th e tex t  o f  a 
stor y coul d b e relevan t  t o explainin g a n anomaly , 

but  formin g al l  thos e connection s i s a n overwhelm -

in g tas k (Rieger ,  1975) .  Fo r  example ,  suppos e 
an understandin g syste m attempt s t o explai n th e 
breakdow n o f  a  ca r  durin g a  routin e shoppin g trip . 
Th e feature s o f  th e situatio n relevan t  t o th e break -

down' s explanatio n m a y no t  b e include d i n th e 
stor y a t  all—eve n i f  th e breakdow n i s cause d b y a 
rupture d hose ,  th e stor y i s unlikel y t o identif y th e 

hose' s weaknes s befor e th e fact . 

Thu s whe n explainin g anomalies ,  adequat e de -
scription s o f  inpu t  case s ar e har d t o generat e be -
caus e n o cas e descriptio n ca n includ e al l  th e fea -
ture s o f  a  real-worl d situation ,  an d i t  m a y b e im -

possibl e t o identif y a  prior i  whic h factor s o f  th e 
state d situatio n t o includ e i n th e descriptio n o f 
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th e ne w case .  I n th e exampl e o f  th e ca r  break -

down,  a  prior i  scheme s migh t  sugges t  tha t  th e 

cas e shoul d includ e feature s know n t o b e directl y 
relate d t o th e engine ,  suc h a s engin e noises ,  whil e 
omittin g othe r  features ,  suc h a s whic h grocerie s 

wer e purchased .  However ,  a s th e followin g me -
chanic' s anecdot e shows ,  unexpecte d aspect s o f 

case s m a y b e importan t  t o thei r  analysis : 

A n elderl y custome r  tol d a  mechani c tha t  he r 
car' s startin g depende d o n th e typ e o f  ic e 

crea m sh e bought :  wheneve r  sh e bough t  pep -

permin t  th e ca r  refuse d t o start ,  bu t  when -

eve r  sh e bough t  vanill a i t  starte d perfectly . 
Th e mechani c kne w tha t  peppermin t  coul d 

not  affec t  th e car' s starting ,  bu t  humore d he r 
wit h a  tes t  driv e t o bu y ic e cream .  Sh e parke d 

at  th e store ,  wen t  insid e an d bough t  a  pin t  o f 
vanilla ;  th e ca r  starte d perfectly .  Sh e drov e 
aroun d th e bloc k a  fe w times ,  parke d an d 
bough t  peppermint .  W h e n sh e cam e out ,  th e 

engin e woul d no t  start .  (Porter ,  1973 ,  pp . 
253-254 ) 

I n thi s example ,  th e flavor  wa s implicate d i n th e 
explanation :  vanill a wa s sufficientl y popula r  t o b e 
prepackaged ,  whil e peppermin t  wa s han d packed . 
Hand packin g cause d th e purchas e t o tak e a  fe w 
minute s more ,  allowin g fue l  fro m th e carbureto r 
t o percolat e int o th e engin e an d flood  it .  Becaus e 
of  th e wid e rang e o f  possibl e features ,  identifyin g 
importan t  feature s o f  a  ne w cas e i s a  difficul t  prob -
le m fo r  case-base d explanation . 

Using Experience to Decide 

Case Features 

Althoug h i t  i s  impossibl e fo r  a  case-base d ex -
plaine r  t o determin e importan t  cas e feature s a 
priori ,  th e case-base d explanatio n framewor k sug -

gest s a  metho d fo r  decidin g whic h feature s t o con -
side r  addin g t o a n initia l  cas e description .  Be -
caus e a  case-base d explaine r  attempt s t o us e sug -
gestion s fro m prio r  explanation s t o explai n th e 
curren t  case ,  i t  i s  natura l  t o loo k fo r  th e addi -
tiona l  feature s tha t  ar e suggeste d b y comparison s 

betwee n th e ne w cas e descriptio n an d previou s ex -
planator y cases .  I f  relevan t  feature s ar e no t  al -
read y presen t  i n th e inpu t  descriptio n o f  th e ne w 
case ,  th e syste m ca n determin e whethe r  the y ap -
pl y b y pursuin g thei r  connection s t o prio r  knowl -
edge ;  i f  the y apply ,  o r  i f  the y sugges t  adapte d fea -
ture s tha t  apply ,  i t  ca n ad d th e derive d feature s t o 
it s descriptio n o f  th e ne w case .  Thu s constructiv e 
similarit y assessmen t  use s retrieve d case s t o sug -
gest  whic h path s t o pursu e whe n elaborationin g a 
curren t  case ,  an d th e resul t  i s  no t  jus t  a n evalua -

tio n tha t  a  prio r  cas e i s relevant ,  bu t  a  ne w pictur e 

of  th e inpu t  case .  Thi s proces s i s summarize d i n 

figure  I . 
Constructiv e similarit y assessmen t  model s ou r 

intuitiv e pictur e o f  th e proces s tha t  detectives , 

doctor s o r  mechanic s appl y t o dea l  wit h sketch y 
initia l  information .  Rathe r  tha n simpl y compar -
in g ol d an d ne w cases ,  the y us e ol d case s t o guid e 

thei r  developmen t  o f  a  pictur e o f  th e ne w situ -
ation .  Fo r  example ,  a  detectiv e hearing  o f  th e 
deat h o f  a  millionair e migh t  immediatel y b e re -

minde d o f  th e previou s murde r  o f  a  millionair e b y 

hi s heirs .  I f  th e onl y availabl e informatio n i s tha t  a 
millionair e died ,  th e matc h betwee n ol d an d ne w 
case s i s quit e partial .  However ,  th e initia l  com -

pariso n show s tha t  i t  i s  possibl e th e ol d cas e i s 
relevant ,  an d suggest s possibl e feature s t o tr y t o 
establish .  I f  th e previou s millionair e wa s kille d b y 
hostil e heirs ,  th e detectiv e look s fo r  anothe r  fea -
tur e i n th e curren t  situation :  di d th e dea d million -
air e hav e heir s w h o dislike d h im ? 

Feature s omitte d fro m th e inpu t  cas e m a y b e 
buil t  u p i n tw o ways :  eithe r  b y seekin g externa l 
information ,  a s a  detectiv e migh t  d o b y interview -

in g th e millionaire' s acquaintances ,  o r  b y inferenc e 
base d o n th e informatio n alread y i n th e system' s 
memory.  I n eithe r  case ,  th e guidanc e o f  th e prio r 
cas e make s i t  possibl e t o focu s processing .  I f  th e 
decisio n o f  wha t  t o includ e i n th e descriptio n o f  a 
ne w cas e wer e m a d e entirel y befor e retrieval ,  th e 
syste m woul d hav e n o wa y t o choos e importan t 
feature s fro m th e countles s aspect s o f  th e situa -

tio n tha t  coul d theoreticall y b e relevant .  However , 
when th e decisio n o f  wha t  t o includ e i s m a d e i n 
ligh t  o f  a  prio r  case ,  consideratio n i s constraine d 
t o loo k a t  a  m u c h smalle r  se t  o f  features ,  an d thos e 
feature s ar e guarantee d t o giv e usefu l  information : 
thei r  presenc e o r  absenc e help s confir m o r  discon -
firm  th e applicabilit y  o f  th e prio r  cas e tha t  th e 
syste m i s attemptin g t o apply . 

Literal Matching vs. 

Matching Adapted Features 
Eve n afte r  a  retrieve d cas e hsi s suggeste d th e fea -
ture s t o conside r  i n a n input ,  constructiv e similar -
it y assessmen t  doe s no t  reduc e t o simpl e featur e 
matchin g wit h th e elaborate d inpu t  case .  Becaus e 
th e appropriatenes s o f  th e retrieve d cas e i s deter -
mine d entirel y b y it s abilit y  t o sugges t  a  coher -
ent  vie w o f  th e ne w situation ,  m u c h mor e abstrac t 
similarit y relationship s m a y apply .  Fo r  example , 
i f  th e anecdot e connectin g peppermin t  ic e crea m 
t o startin g problem s wer e retrieve d fro m m e m o r y 
t o b e applie d t o a  ne w case ,  relevanc e o f  tha t  stor y 
t o a  ne w situatio n woul d depen d o n whethe r  th e 
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Figur e 1 :  H o w constructiv e similarit y assessmen t  elaborate s ne w case s base d o n experience . 

ne w situatio n involve d somethin g causall y equiva -

len t  t o th e ic e crea m purchases :  delay s correlate d 
wit h a n engin e problem . 

Thu s unlik e traditiona l  similarit y assessmen t 

methods ,  constructiv e similarit y assessmen t  doe s 
not  requir e tha t  th e sam e predicate s appl y i n or -
der  t o conside r  tw o situation s similar ;  wha t  mus t 
matc h i s th e mor e abstrac t  causa l  structure .  Ac -
cordingly ,  similarit y assessmen t  nee d no t  actuall y 
evaluat e th e matc h betwee n individua l  feature s 

of  th e ol d o r  ne w cases .  W h a t  i s  importan t  i s 
whether ,  wit h guidauic e fro m th e retrieve d case , 
th e feature s o f  th e ne w cas e ca n b e adapte d int o a 
coheren t  pictur e o f  th e curren t  situation .  Becaus e 

thi s metho d make s similarit y assessmen t  depen d 
strongl y o n th e abilit y  t o hypothesiz e elaboration s 
of  ne w case s an d t o judg e th e reasonablenes s o f 
possibl e elaboration s give n curren t  knowledge ,  it s 

result s depen d o n th e content s o f  memory .  I n ad -
dition ,  th e result s depen d o n adaptatio n strategie s 
fo r  fittin g a n ol d cas e t o a  ne w situation :  construc -
tiv e similarit y assessmen t  treat s a  retrieve d cas e a s 
appropriat e t o th e ne w situation ,  regardles s o f  ho w 

dissimila r  it s  feature s migh t  be ,  i f  a n adaptatio n o f 

th e retrieve d cas e provide s a  suitabl e elaboratio n 
of  th e ne w situation . 

Programs for Constructive 

Similarity Assessment 

As a  mor e concret e illustration ,  w e conside r  th e 
constructiv e similarit y assessmen t  proces s inves -
tigate d i n th e case-base d explanatio n framewor k 
of  S W A L E (Kass ,  1986 ;  Leak e &  Owens ,  1986 ; 

Schan k fc  Leake ,  1989 )  an d o f  A C C E P T E R,  a 
syste m whic h bega n a s th e cas e evaluatio n com -

ponen t  o f  S W A L E.  (Leake ,  1992) .  Bot h S W A L E 
an d A C C E P T ER ar e stor y understandin g system s 

tha t  us e case-base d reasonin g t o explai n anoma -

lou s event s i n new s stories .  T h e primar y exampl e 
of  S W A L E i s th e stor y o f  Swale ,  wh o wa s a  su -
persta r  3-year-ol d racehors e i n pea k shape ,  deci -
sivel y winnin g majo r  victories ,  w h o collapse d an d 
die d withou t  warnin g a  fe w day s afte r  winnin g 
th e Belmon t  stakes .  Anomalie s processe d b y A C -
C E P T ER als o includ e th e deat h o f  basketbal l  sta r 
Len Bia s th e da y afte r  bein g first  choic e i n th e 
basketbal l  draft ,  th e explosio n o f  th e spac e shut -

tl e Challenger ,  an d th e new s tha t  th e America n 

warshi p Vincenne s sho t  dow n a  civilia n airliner . 

For  eac h o f  S W A L E ' s an d A C C E P T E R ' S sto -

ries ,  input s t o th e syste m ar e highl y incomplete : 
The y correspon d t o th e informatio n containe d i n 

newspape r  headlines .  I n general ,  ther e wil l  b e 
m a ny explanation s i n m e m o r y fo r  a n even t  suc h 
as a  sudde n death ,  an d an y o f  thos e explanation s 
woul d matc h th e fe w supplie d feature s o f  th e in -
put  cas e equall y well .  Bot h a s a  componen t  o f 
S W A L E,  an d a s a  stand-alon e system ,  th e jo b 
of  A C C E P T ER i s t o guid e constructiv e similar -
it y assessment :  i t  use s knowledg e o f  likel y event s 
t o evaluat e elaboration s o f  th e inpu t  cas e i n ligh t 
of  experience ,  t o guid e elaboratio n o f  inpu t  cas e 

description s base d o n prio r  cases . 

Unlik e mos t  C B R approaches ,  th e case-base d 
explanatio n mode l  doe s no t  trea t  matche s betwee n 
give n feature s i n ol d an d ne w case s a s necessar -

il y  importan t  t o usin g th e ne w case :  wha t  i s im -
portan t  i s  simpl y whethe r  consideratio n o f  th e ol d 
cas e give s ris e t o a  (possibl y quit e different )  coher -

ent  scenari o fo r  th e ne w situation .  Fo r  example , 
one o f  th e explanation s tha t  S W A L E retrieve s fo r 
Swale' s deat h i s th e explanatio n fo r  th e deat h o f 
th e roc k sta r  Jani s Joplin :  deat h fro m a n over -
dos e o f  recreationa l  drug s take n t o escap e stress . 

Few feature s o f  thi s explanatio n matc h a t  a  litera l 
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level ,  bu t  th e suggestio n o f  drug s lead s t o a  plausi -
bl e alternativ e mor e directl y connecte d t o horses : 
tha t  Swal e migh t  hav e die d fro m a n overdos e o f 

performance-enhancin g drugs .  Anothe r  retrieve d 
explanatio n i s th e deat h o f  th e runne r  Ji m Fix x be -
caus e joggin g overtaxe d a  hereditar y hear t  defect , 
whic h agai n fail s  t o matc h a t  a  litera l  leve l  (horse s 
ar e no t  joggers ,  an d th e inpu t  cas e provide s n o 

informatio n abou t  a  hear t  defect) .  Nevertheless , 
tha t  explanatio n lead s t o a  reasonabl e hypothesis : 

Swale' s racin g overtaxe d a  hear t  defec t  t o lea d t o 
hi s death . 

Th e feature s implicate d i n thes e generate d ex -

planation s (deat h fro m performance-enhancin g 
drugs ,  o r  deat h fro m racin g wit h a  hear t  de -
fect )  ar e no t  par t  o f  th e inpu t  cas e presente d t o 
S W A L E,  whic h includ e onl y Swale' s age ,  th e in -
formatio n abou t  S W A L E ' s Belmon t  victor y an d 
th e fac t  tha t  h e died .  Consequently ,  th e resultan t 

explanation s migh t  no t  receiv e hig h ranking s b y 
traditiona l  similarit y assessment .  However ,  eac h 
explanatio n ca n b e connecte d t o know n informa-
tio n abou t  Swal e t o for m a  large r  ne w cas e wit h 
whic h the y shar e importan t  features .  Fo r  example , 
th e us e o f  performance-enhancin g drug s fit s  stereo -
type s fo r  hors e racing ,  supportin g tha t  Swale' s 
traine r  migh t  hav e give n hi m a  dru g overdose ;  a 
hear t  defec t  follow s fro m inbreeding ,  whic h migh t 
be associate d wit h purebre d animals .  Th e tw o 
candidat e explanation s sugges t  tha t  thes e link s b e 
pursue d t o for m a  mor e complet e pictur e o f  th e 
inpu t  case ,  eithe r  confirmin g o r  refutin g thos e hy -
potheses .  B y followin g suc h link s an d considerin g 
thei r  ramifications ,  constructiv e similarit y assess -
ment  incrementall y build s u p a  riche r  pictur e o f  a 

sketch y inpu t  case . 

Relationship to Other 

Perspectives 

Constructiv e similarit y assessmen t  i s particularl y 
relevan t  t o thre e question s i n C B R :  wha t  t o in -
clud e i n a  cas e representation ,  ho w changin g cir -
cumstance s affec t  criteri a fo r  similarit y assess -
ment ,  an d ho w cas e feature s shoul d b e compared . 

What to include in a case representation: 
Rathe r  tha n requirin g a  ne w cas e t o b e completel y 
specifie d i n advance ,  constructiv e similarit y assess -
ment  consider s ho w a  chose n candidat e cas e ca n 
sugges t  inferenc e o f  feature s tha t  m a y no t  b e in -
clude d i n th e inpu t  cas e description .  Owen s (88 ) 
als o consider s ho w a  cas e librar y ca n guid e in -
terpretatio n o f  unanalyze d situations ,  bu t  fro m a 
differen t  perspective :  Tha t  wor k concentrate s o n 

ho w th e content s o f  m e m o r y ca n guid e selectio n 
of  feature s t o deriv e fro m a n inpu t  cas e i n orde r 
t o discriminat e betwee n possibly-relevan t  store d 

cases . 

How changing circumstances affect simi-

larit y assessment :  Previou s C B R researc h ha s 
propose d model s o f  similarit y assessmen t  tha t  ar e 
dynami c wit h respec t  t o changin g syste m goal s fo r 

applyin g retrieve d cases ;  i n thos e model s curren t 

goal s determin e whic h feature s t o conside r  impor -
tan t  i n a  give n situatio n (Ashle y &  Rissland ,  1987 ; 
Kolodner ,  1989 ;  Leake ,  1991) .  Th e constructiv e 

similarit y assessmen t  proces s i s dynami c i n a  dif -
feren t  way :  I t  elaborate s ne w situation s accord -
in g t o th e curren t  content s o f  memory—specifi c 
cases ,  genera l  backgroun d knowledg e an d specifi c 
beliefs—an d dynamicall y alter s ho w i t  wil l  under -
stan d a  give n ne w case ,  base d o n th e curren t  con -

tent s o f  memory. * 

Comparison of case features: The construc-
tiv e similarit y assessmen t  proces s w e propos e al -
low s ol d case s t o b e applie d t o ne w situation s no t 
onl y i f  the y matc h th e fact s o f  ne w situations , 
as i n mos t  similarit y assessmen t  criteria ,  bu t  i f 
thei r  feature s ar e relate d o n a  m u c h mor e abstrac t 
level .  Bot h G R E B E (Brantin g &  Porter ,  1991 ) 
an d P R O T OS (Bareiss ,  1989 )  als o g o beyon d re -
quirin g litera l  featur e matches ,  usin g explanatio n 
of  mor e abstrac t  relevanc e o f  feature s t o decid e 
similarit y (e.g. ,  P R O T OS ca n matc h th e leg s o f 
one chai r  t o th e pedesta l  o f  another ,  becaus e bot h 
serv e a s a  sea t  support) .  Constructiv e similarit y 
aissessment ,  however ,  use s thi s proces s t o sugges t 
direction s t o investigat e i n orde r  t o sugges t  prop -
ertie s o f  th e curren t  cas e tha t  m a y no t  b e presen t 
i n th e initia l  representatio n o f  th e ne w case .  Fo r 
A C C E P T E R,  ol d case s ar e applicabl e i f  adapta -
tion s o f  thei r  feature s yiel d a  pictur e o f  th e ne w 
situatio n tha t  fit s  othe r  knowledg e i n memory .  Fo r 
example ,  th e explanatio n o f  a  recreationa l  dru g 
overdos e i s considere d relevan t  becaus e i t  ca n b e 
adapte d t o sugges t  a  ne w pictur e o f  th e deat h tha t 
makes sens e i n ligh t  o f  stereotype s fo r  hors e racing : 
tha t  Swal e wa s drugge d b y hi s trainer . 

Conclusion 

Similarit y assessmen t  processe s traditionall y as -
sume tha t  al l  relevan t  informatio n abou t  a  ne w 
cas e i s availabl e a t  th e tim e o f  cas e retrieval . 

Î n thi s respect ,  th e flavo r  o f  thi s mode l  i s ver y 
simila r  t o tha t  o f  Schank' s dynami c memor y theor y 
(Schank ,  1982) . 
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so tha t  similarit y assessmen t  i s simpl y matchin g 

of  give n features .  W e hav e show n tha t  thi s as -

sumptio n doe s no t  hol d i n real-worl d explanation ; 
nor  wil l  a  prior i  method s wor k fo r  elaboratin g 

th e importan t  feature s t o conside r  i n a  ne w case . 

Consequently ,  a  mor e flexibl e mean s o f  buildin g 
ne w case s i s needed .  T h e solutio n w e presen t  i s 

constructiv e similarit y Jissessment .  Rathe r  tha n 

treatin g case s a s havin g a  fixe d se t  o f  predeter -

mine d features ,  i t  treat s the m a s startin g point s 
fo r  furthe r  elaboratio n base d o n suggestion s o f 

th e retrieve d case ;  rathe r  tha n evaluatin g onl y th e 

matc h betwee n th e ne w situatio n an d a  fixe d se t 
of  feature s i n th e retrieve d case ,  i t  take s feature s 
i n th e retrieve d cas e onl y a s a  startin g point ,  al -

lowin g the m t o b e adapte d a s lon g a s th e resul t 
i s  a  plausibl e scenari o give n othe r  syste m knowl -

edge .  Thi s metho d guide s processin g o f  poorly -
understoo d situation s b y combinin g sketch y inpu t 
informatio n wit h suggestion s fro m m e m o r y t o g o 
beyon d simpl e compariso n an d produc e a  sharpe r 
vie w o f  th e event s bein g understood . 

Acknowledgment 
I  woul d lik e t o than k Chri s Riesbec k fo r  helpfu l 
comment s an d suggestion s leadin g t o thi s paper . 

Reference 
Ashley ,  K .  &  Rissland ,  E .  (1987) .  Compar e an d con -

trast ,  a  tes t  o f  expertise .  I n Proceeding s o f  th e 
Sixt h Annua l  Nationa l  Conferenc e o n Artificia l 
Intelligence ,  pp .  273-28 4 Pal o Alto .  A A A I ,  Mor -
gan Kaufmann ,  Inc . 

Bareiss ,  R .  (1989) .  Exemplar-Base d Knowledg e Ac -
quisition :  A  Unifie d Approac h t o Concep t  Rep -
resentation ,  Classification ,  an d Learning .  Aca -
demi c Press ,  Inc. ,  Sa n Diego . 

Bareiss ,  R .  (Ed.). ,  Bareis s (1991) .  Proceeding s o f 
th e Case-Base d Reasonin g Workshop ,  Pal o Alto . 
D A R P A,  Morga n Kaufmann ,  Inc . 

Bareiss ,  R .  k .  King ,  J .  (1989) .  Similarit y assessmen t 
i n case-base d reasoning .  I n Hammond,  K .  (Ed.) , 
Proceeding s o f  th e Case-Base d Reasonin g Work -
shop ,  pp .  67-7 1 Sa n Mateo .  D A R P A,  Morga n 
Kaufmann ,  Inc . 

Branting ,  K .  &  Porter ,  B .  (1991) .  Rule s an d prece -
dent s a s complementar y warrants .  I n Proceed -
ing s o f  th e Nint h Nationa l  Conferenc e o n Artifi -
cia l  Intelligence ,  pp .  3- 9 Anaheim ,  C A .  A A A I . 

H a m m o n d,  K .  (1989) .  Case-Base d Planning :  Viewin g 
Plannin g a s a  Memor y Task .  Academi c Press , 
San Diego . 

Kass ,  A .  (1986) .  Modifyin g explanation s t o under -
stan d stories .  I n Proceeding s o f  th e Eight h An -
nua l  Conferenc e o f  th e Cognitiv e Scienc e Societ y 
Amherst ,  M A .  Cognitiv e Scienc e Society . 

Kolodner ,  J .  (1987) .  Extendin g proble m solvin g capa -
bilitie s throug h case-base d inference .  I n Proceed -
ing s o f  th e Fourt h Internationa l  Worksho p o n 
Machin e Learnin g Irvine ,  C A .  Machin e Learn -
ing ,  Morga n Kaufmann . 

Kolodner ,  J .  (1989) .  Selectin g th e bes t  cas e fo r  a  case -
base d reasoner .  I n Proceeding s o f  th e Elevent h 
Annua l  Conferenc e o f  th e Cognitiv e Scienc e So -
ciety ,  pp .  155-16 2 An n Arbor ,  Ml .  Cognitiv e 
Scienc e Society . 

Leake ,  D .  (1991) .  A C C E P T E R:  a  progra m fo r  dy -
nami c similarit y assessmen t  i n case-base d expla -
nation .  I n Bareiss ,  R .  (Ed.) ,  Proceeding s o f  th e 
Case-Base d Reasonin g Workshop ,  pp .  51-6 2 Sa n 
Mateo .  D A R P A,  Morga n Kaufmann ,  Inc . 

Leake ,  D .  (1992) .  Evaluatin g Explanations :  A  Conten t 
Theory .  Lawrenc e Erlbau m Associates ,  Hills -
dale ,  NJ . 

Leake ,  D .  &  Owens ,  C .  (1986) .  Organizin g memor y 
fo r  explanation .  I n Proceeding s o f  th e Eight h 
Annua l  Conferenc e o f  th e Cognitiv e Scienc e So -
ciety ,  pp .  710-71 5 Amherst ,  M A .  Cognitiv e Sci -
enc e Society . 

Owens,  C .  (1988) .  Domain-independen t  prototyp e 
case s fo r  planning .  I n Kolodner ,  J .  (Ed.) ,  Pro -
ceeding s o f  a  Worksho p o n Case-Base d Reason -
ing ,  pp .  302-31 1 Pal o Alto .  D A R P A,  Morga n 
Kaufmann ,  Inc . 

Porter ,  J .  (Ed.) .  (1973) .  Th e Famil y Car .  Time-Lif e 
Books ,  N e w York . 

Rieger ,  C .  (1975) .  Conceptua l  memor y an d inference . 
I n Conceptua l  Informatio n Processing .  North -
Holland ,  Amsterdam . 

Schank ,  R .  (1982) .  Dynami c Memory :  A  Theor y o f 
Learnin g i n Computer s an d People .  Cambridg e 
Universit y Press ,  Cambridge ,  England . 

Schank ,  R .  k  Leake ,  D .  (1989) .  Creativit y an d learn -
in g i n a  case-base d explainer .  Artificia l  Intel -
ligence ,  .̂ 0(1-3) ,  353-385 .  Als o i n Carbonell , 
J. ,  editor .  Machin e Learning :  Paradigm s an d 
Methods ,  M I T Press ,  Cambridge ,  M A ,  1990 . 

318 


	cogsci_1992_313-318



