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Incrementa l  R e m i n d i n g :  th e Case-base d Elaborat io n 

a n d Interpretatio n o f  C o m p l e x P r o b l e m Situation s 

Brian M. Slator and Ray Bareiss 

The Institute for the Learning Sciences 
Northwester n University ,  Evanston ,  I L 6020 1 

(slator.bareis s )@ils.nwu.ed u 

A b s t r a c t 

W h en solvin g a  comple x problem ,  gatherin g 
relevan t  informatio n t o understan d th e situatio n an d 
imposin g appropriat e interpretation s o n tha t 
informatio n ar e critica l  t o proble m solvin g success . 
Thes e tw o task s ar e especiall y difficul t  i n weak-theor y 
domain s - -  domain s i n whic h knowledg e i s incomplete , 
uncertain ,  an d contradictory .  I n suc h domains ,  expert s 
m ay rel y o n experienc e fo r  al l  aspect s o f  proble m 
solving .  W e hav e develope d a  case-base d approac h t o 
proble m elaboratio n an d interpretatio n i n suc h domains . 

A n experience-base d problem-solve r  shoul d b e abl e 
t o incrementall y acquir e informatio n and ,  i n th e cours e 
of  tha t  acquisition ,  b e reminde d o f  multipl e case s i n 
orde r  t o presen t  multipl e viewpoint s t o problem s tha t 
presen t  multipl e faults .  W e ar e addressin g issue s o f  1 ) 
elaboratio n an d interpretatio n o f  comple x proble m 
situations ;  2 )  multipl e interpretations ;  an d 3 )  th e rol e o f 
categorie s a s th e foc i  o f  reasonin g i n th e contex t  o f  th e 
Organizationa l  Chang e Adviso r  ( O R C A ) .  It s mode l  o f 
incrementa l  remindin g i s a  plausibl e mechanis m fo r  thi s 
sor t  o f  exper t  proble m solvin g behavior ,  an d on e tha t 
w(Kk s wel l  i n wea k theor y domains .  Becaus e ther e i s a n 
implici t  cos t  associate d wit h retrievin g a  comple x case , 
O R CA implement s a  retrieva l  tim e similarit y functio n 
tha t  require s bot h genera l  expectation s an d specifi c 
situationa l  relevanc e b e considere d befor e a  stor y i s tol d 
t o th e user ;  thi s increase s th e chance s tha t  a  retrieve d 
cas e wil l  b e useful . 

1.  Introductio n 
A "weak-theory "  domain ,  suc h a s busines s o r  law , 

i s characterize d b y a  lac k o f  reliabl e genera l  principles : 
knowledg e i s  incomplete ,  uncertain ,  an d eve n 
contradictor y (Porter ,  Bareiss ,  an d Holte ,  1990) .  Exper t 

Thi s researc h wa s supporte d i n par t  b y th e Defens e 
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unde r  contrac t  N00014-90-J-4117 ,  b y th e Offic e o f 
Nava l  Researc h unde r  contrac t  N00014-89-J-1987 ,  an d 
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proble m solvin g i n suc h context s ofte n involve s muc h 
mor e tha n routinel y gatherin g dat a an d generatin g 
answers ;  i t  involve s interpretin g a  comple x proble m 
situatio n in ,  perhaps ,  m a n y ways .  Expert s answe r 
question s an d tel l  stories ;  the y explor e alternativ e 
hypothese s an d implemen t  intermediat e solutions ;  the y 
als o gathe r  furthe r  dat a an d revis e thei r  assessments ,  an d 
the n incrementall y produc e ne w an d improve d solution s 
t o partiall y  solve d problems . 

Case-base d reasonin g (CBR) ,  ha s bee n propose d a s 
an effectiv e mean s o f  elaboratin g an d interpretin g a 
comple x situatio n (e.g. .  Simpson ,  1985) .  I n thi s 
context ,  elaboratio n mean s acquirin g th e feature s 
necessar y t o for m a n interpretation ,  an d interpretatio n 
amount s t o categorizin g a  situatio n a s a n instanc e o f  a 

know n problem .  A  cas e serve s a s a  specifi c  model ^  fo r 
interpretin g a  situatio n an d tell s th e problem-solve r 
whic h feature s t o atten d t o (ou t  o f  a  potentiall y  hug e 
rang e o f  possibilities )  an d h o w importan t  thei r  presenc e 
(o r  absence )  migh t  be . 

Most  implementation s o f  C B R hav e implicitl y 
assume d tha t  th e us e o f  a  singl e retrieve d cas e i s 
sufficien t  t o solv e a  problem .  I f  anothe r  cas e need s t o b e 
retrieved ,  i t  i s  becaus e th e curren t  on e prove d t o b e 
inappropriate .  Thi s i s  simila r  t o th e singl e faul t 
assumptio n i n diagnosi s (see ,  fo r  example , 
M E D I A T O R:  Simpson ,  1985 ;  Kolodne r  e t  al. ,  1985 ; 

C H E F:  H a m m o n d,  1989). ^  However ,  ther e ar e man y 
comple x proble m situation s tha t  woul d see m t o deman d 
multipl e interpretation s where ,  becaus e o f  th e presenc e 
of  multipl e faults ,  a  singl e retrieva l  wil l  no t  do .  T o 
accoun t  fo r  thes e situations ,  w e mak e a  weake r 
assumption :  th e non-interactin g proble m assumption . 

^ We us e th e ter m mode l  i n th e sens e o f  Weis s (Casnet ; 
1978 )  o r  Ni i  e t  al .  (Sona r  interpretation ;  1982 )  rathe r 
tha n i n th e qualitativ e reasonin g sens e tha t  th e ter m 
ofte n no w connote s i n Al . 

^Ashle y an d Risslan d ( H Y P O ;  1987 )  d o no t  attemp t  t o 
selec t  th e singl e mos t  closel y matchin g cas e bu t  rathe r 
t o retriev e al l  case s whic h matc h (o r  nearl y match )  th e 
curren t  cas e o n an y relevan t  underlyin g dimensions ; 
Redmond (CELIA ;  1990 )  doe s no t  i n principle ,  bu t  doe s 
i n publishe d examples ;  Hinrich s an d Kolodne r  (1991 ) 
retrieve s a  numbe r  o f  cases ,  the n thes e ar e decompose d 
and piece s o f  severa l  migh t  b e employe d i n a 
synthesize d solution . 
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i.e. ,  tha t  multipl e fault s d o no t  interac t  i n suc h a  wa y 
tha t  th e diagnosticall y significan t  feature s o f  an y 
proble m ar e masked . 

Thi s pape r  describe s a  syste m whic h implcmcnl s a 
multiple-retrieva l  C B R approac h t o proble m 
interpretatio n an d elaboratio n base d o n iierativel y 
developin g a  pictur e o f  th e proble m situation .  Rathe r 
tha n enterin g a  script-base d initia l  data-gatherin g dialo g 
t o creat e a  featura l  descriptio n o f  th e proble m situation , 
we retriev e a  cas e tha t  wil l  for m a  soli d beginning ,  an d 
the n successivel y elaborat e th e proble m descriptio n 
throug h compariso n wit h a  sequenc e o f  case s retrieve d 
i n respons e t o th e result s o f  previou s comparisons .  I n 
othe r  words ,  a  pictur e o f  th e proble m situatio n i s 
constructe d incrementall y b y comparin g an d contrastin g 
i t  wit h multipl e store d cases ;  an d a s mor e store d case s 
ar e retrieved ,  mor e i s learne d abou t  th e problem ,  an d th e 
interpretation s becom e mor e "o n point" . 

A typica l  wa y t o tackl e multipl e retrieva l  case -
base d reasonin g i s throug h "differenc e link "  refinement . 
I n thes e system s (e.g .  Protos :  Bareis s 1989 ;  Julia : 
Hinrich s an d Kolodner ,  1991 ,  an d M E D I A T O R: 
Simpson ,  1985 ;  Kolodne r  e t  al. ,  1985) ,  thi s require s a 
m e m o ry i n whic h case s ar e relativel y indexe d b y 
significan t  differences ,  i n orde r  t o cach e th e result s o f 
multipl e retrieval s durin g proble m solving ,  t o provid e a 
shortcu t  i n a  simila r  futur e episode .  Wit h differenc e 
links ,  acquire d case s ar e finely  distinguishe d fro m eac h 
othe r  an d proble m solvin g i s accomplishe d b y 
categorization ,  whic h i s achieve d b y traversin g 
differenc e link s unti l  a n acceptabl y matchin g cas e i s 
located . 

However ,  ther e ar e specia l  problem s pose d whe n 
th e "wea k theory "  domai n i s extremel y broa d an d 
complex ,  an d th e numbe r  o f  distinc t  case s i s large .  I n 
thi s event ,  th e shee r  combinatoria l  magnitud e o f 
creatin g differenc e link s i s prohibitive ,  sinc e evaluatio n 
of  al l  th e pairwis e possibilitie s simpl y canno t  b e 
accomplished .  Fo r  domain s o f  thi s typ e anothe r  strateg y 
must  b e implemented .  Rathe r  tha n travers e differenc e 
links ,  whic h ar e unlikel y t o exis t  i f  the y hav e no t  bee n 
extensivel y pre-enumerate d (becaus e i t  i s  unlikel y tha t  a 
simila r  enoug h situatio n wa s previousl y encountered) , 
we m a k e a  serie s o f  retrieval s base d o n th e featura l 
difference s o f  th e proble m situatio n an d th e retrieve d 
cases . 

2.  T h e Prob lem/Tas k D o m a i n 
We ar e studyin g thes e issue s i n th e contex t  o f 

organizationa l  chang e consulting .  A n "organizationa l 
change "  consultan t  i s  typicall y contacte d b y a  compan y 
when a  significan t  even t  ha s occurre d tha t  i s  outsid e o f 
th e company' s expertise .  Th e consultan t  i s hire d t o 
asses s th e stat e o f  th e company ,  t o diagnos e it s 
problems ,  an d the n t o recommen d and ,  typically ,  t o 
implemen t  change s i n th e company' s structur e o r  wa y 
of  doin g business .  Thi s i s a n extremel y comple x 
problem ,  an d i n a  weak-theor y domai n suc h a s 
organizationa l  change ,  ther e i s n o substitut e fo r 

experience ;  eve n thoug h pas t  experience s m a y no t 
exactl y mirro r  a  client' s situation ,  the y provid e usefu l 
analogie s illustratin g solution s trie d i n previou s 
situation s an d ho w wel l  the y hav e worked . 

A knowledge-base d syste m t o assis t  chang e 
management  consultant s should :  1 )  encourag e 
systemati c exploratio n o f  a  comple x proble m b y askin g 
relevant ,  context-sensitiv e questions ;  2 )  sugges t 
necessar y informatio n t o acquir e fro m th e client ;  3 ) 
propos e hypothese s abou t  th e client' s problem s whe n 
evidenc e o f  relevanc e i s uncovered ;  4 )  presen t  analogie s 
t o relevan t  pas t  case s fro m th e consultin g firm' s 
corporat e memory ;  5 )  offe r  assistanc e i n solvin g th e 
client' s problem s b y providin g action s an d outcome s 
associate d wit h pas t  cases . 

3 O R C A :  Organizationa l  C h a n g e Adviso r 
Th e Organizationa l  Chang e Adviso r  ( O R C A ; 

Bareis s an d Slator ,  1992 )  i s a  consultin g ai d an d advic e 
givin g progra m tha t  interact s wit h a  consultan t  t o 
gathe r  informatio n abou t  a  client ,  an d the n tell s storie s 
tha t  ar e foun d t o b e analogou s t o th e client' s situation . 
The goa l  o f  th e O R C A syste m i s t o buil d a  pictur e o f  a 
comple x situatio n an d the n t o interpre t  i t  b y 
categorizin g i t  i n severa l  differen t  ways .  T o d o this , 
O R CA gather s informatio n abou t  a  client' s situatio n b y 
posin g question s t o th e consultant .  Th e answer s t o 
thes e question s buil d u p a  descriptio n i n m e m o r y 
which ,  i n turn ,  remind s O R C A o f  previous ,  simila r 
cases ,  whos e feature s provid e expectation s tha t  translat e 
t o additiona l  question s t o ask .  Thi s elaboratio n lead s t o 
severa l  differen t  retrieval s o f  previou s cases ,  an d thes e 
ar e use d t o buil d a  descriptio n o f  th e client' s situatio n 
throug h a  serie s o f  "follow-u p discussions "  tha t 
incrementall y contribut e t o th e furthe r  elaboratio n an d 
buildin g o f  th e clien t  case . 

O R CA implement s a n algorith m fo r  case-base d 
interpretatio n t o retriev e seemingl y appropriat e case s o n 
th e basi s o f  wea k remindings .  T o d o this ,  O R C A 
operate s ove r  a  memor y o f  storie s an d domai n element s 
connecte d t o eac h othe r  wit h "reminding "  link s (wher e 
remindin g i s a  heuristi c associatio n betwee n domai n 
elemen t  suc h tha t  findin g on e increase s th e likelihoo d o f 
finding  th e other :  i.e .  th e traditiona l  notio n o f  predictiv e 
indexing) .  O R C A employ s th e strateg y o f  lookin g fo r 
th e importan t  feature s o f  th e cas e i n orde r  t o elaborat e 
th e proble m situation .  I f  the y ar e found ,  th e ne w 
situatio n ca n b e interprete d a s a n instanc e o f  a  know n 
typ e o f  experience . 

As th e use r  answer s question s abou t  th e relevance 
of  domai n element s t o th e client' s situation ,  O R C A 
use s th e answer s t o manag e a  queu e o f  possibl y relevan t 
storie s and ,  whe n sufficientl y reminde d o f  a  particula r 
story ,  show s i t  t o th e use r  a s a  cas e relate d i n som e wa y 
t o th e client' s case .  A s n e w informatio n i s gathered , 
eithe r  fro m use r  inpu t  o r  a s a  consequenc e o f  th e use r 
revisin g thei r  assessmen t  o f  th e client' s case ,  th e 
remindin g networ k consider s othe r  type s o f  problem s 
and propose s furthe r  storie s t o th e user .  I n thi s way . 
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remindin g produce s expectation s whic h ar e use d t o forn i 
queries ,  an d i t  i s  th e succes s o r  failur e o f  thes e 
expectation s tha t  enable s interpretatio n an d efficien t 
categorization . 

3. 1 Representatio n 

O R C A 's cases ,  gathere d bot h fro m interviewin g 
exper t  consultant s an d fro m searchin g professiona l 
journals ,  ar e intende d t o hel p th e use r  conside r  realisti c 
proble m solvin g alternative s an d t o familiariz e th e use r 
wit h th e case s i n m e m o r y mos t  closel y relate d t o thei r 
client' s situation .  Unlik e m a n y case-base d reasoners , 
however ,  case s ar e storie s t o b e presente d fo r  us e b y a 
h u m an use r  rathe r  tha n full y represente d entitie s fo r  us e 
i n a u t o n o m o u s proble m solving .  T h e sol e 
representatio n o f  a  cas e i s indexical ;  tha t  is ,  th e onl y 
cas e feature s accessibl e t o th e syste m ar e thos e use d i n 
makin g retrieva l  decisions .  Th e bul k o f  th e case , 
includin g it s proble m solvin g advic e i s store d a s a  bloc k 
of  tex t  (or .  i n som e cases ,  video )  tha t  i s  opaqu e t o th e 
system . 

O R C A 's memor y contain s bot h descriptiv e feature s 
of  busines s situation s an d inferabl e abstrac t  proble m 
descriptions .  Th e feature s ar e draw n fro m a  vocabular y 
of  descriptor s o f  busines s situation s develope d b y th e 
consultin g firm.  Thes e includ e direc t  observables ,  suc h 
as " a chang e i n senio r  personne l  ha s take n place "  an d 
reasonabl y straight-forwar d inferences ,  suc h a s "frictio n 
exist s betwee n organizationa l  units. "  T h e abstrac t 
proble m description s includ e a  se t  o f  concept s take n 
fro m th e consultin g firm's  methodolog y an d anothe r  se t 
of  c o m m o n sens e description s borrowe d fro m th e stud y 
of  conventional ,  proverbial ,  wisdom .  Thes e abstrac t 
description s provid e a n explici t  wa y o f  organizin g th e 
problem-describin g features ,  an d a  wa y o f  interpretin g 
th e case s from  th e firm's  corporat e memor y whic h ar e 
indexe d b y thos e feamres .  O R C A represent s categorie s 
extensionall y a s set s o f  retaine d cases .  Rathe r  tha n 
bein g exemplar s o f  a  singl e abstrac t  proble m type , 
O R C A 's case s contai n feature s relatin g t o severa l 
differen t  abstrac t  proble m types .  I n thi s wa y O R C A 
encode s th e corporat e realit y that ,  t o mak e a  medica l 
analogy ,  ever y patien t  typicall y ha s man y diseases . 

Th e abstrac t  proble m description s ar e base d o n a n 
indexin g strateg y tha t  encode s a  notio n o f  c o m m o n 
sens e societa l  wisdo m (Owen s 1990) .  Fo r  example . 
everyon e know s tha t  problem s aris e whe n a n employe e 
i s mad e t o repor t  t o mor e tha n a  singl e boss :  conflictin g 
ordCT S ar e given ,  tim e i s waste d negotiatin g priorities , 
and i n th e wors t  cases ,  th e bosse s ar e dissatisfie d an d th e 
employe e i s frustrated .  Situation s lik e thi s ar e s o well -
k n o w n that ,  ove r  th e centuries ,  societ y ha s develope d 
an d preserve d a  shorthan d syste m o f  aphorism s t o 
describ e them .  I n a  cas e lik e this ,  a n impartia l  witnes s 
migh t  observe ,  "N o m a n ca n serv e tw o masters "  or , 
mor e picturesquely ,  " A pi g wit h tw o master s wil l 
starve. "  I n O R C A,  proverbia l  expression s o f  thi s sor t 
{X'ovid e a  framewor k o f  categorie s fo r  organizin g domai n 
feature s an d interpretin g cases . 

Th e basi c inde x i n O R C A ' s m e m o r y i s th e 
remindin g link .  O R C A als o make s us e o f  censo r  link s 
t o suppres s remindings ,  bu t  ha s n o differenc e link s (se e 
Bareiss ,  198 9 fo r  furthe r  descriptio n o f  thes e lin k 
types) .  Th e confirmator y lin k i s a  ne w inde x typ e tha t 
has bee n introduce d t o lin k abstrac t  proble m categorie s 
wit h feature s whic h ten d t o b e confirmator y an d hence . 
i n general ,  wort h pursuin g whe n reminde d o f  th e 
category .  Durin g proble m solving ,  determinin g th e 
presenc e o f  a  confirmator y featur e i n th e client' s 
situatio n suggest s th e relevanc e o f  presentin g categor y 
instance s t o th e user .  I n othe r  words ,  confirmator y 
feature s ar e reasonable ,  general ,  thing s t o as k abou t 

when reminde d o f  a  category. ^ 

3. 2 Elaboratio n an d Interpretatio n 
The rol e o f  a  cas e i n elaboratin g an d interpretin g a 

ne w situatio n i s tha t  th e cas e serve s a s a  specifi c  mode l 
fo r  acquirin g feature s an d imposin g a n interpretation . 
Under  thi s scheme ,  a n initial ,  possibl y weak ,  remindin g 
lead s t o a n hypothesi s whic h cause s a  retrieval .  Th e 
retrieve d cas e i s use d a s a  mode l  fo r  interpretation , 
providin g expectation s o f  additiona l  feature s th e cas e 
shoul d possess .  W h e n th e expectation s ar e met ,  thi s 
provide s a n interpretatio n (i.e .  a  classificatio n o f  th e 
proble m situation) ,  an d i n an y event ,  becaus e case s ar e 
multipl y classified ,  ne w reminding s ar e produce d whic h 
yiel d ne w hypothese s a s possibl e interpretation s t o b e 
confirmed . 

O R CA ha s a  two-leve l  hierarch y o f  models :  M O Ps 
representin g abstrac t  proble m type s an d case s 
representin g particula r  experience .  Th e typica l  flow  o f 
reasonin g i s tha t  th e syste m i s reminde d o f  a n abstrac t 
proble m type ,  ask s question s t o confir m it s relevance , 
the n retrieve s a n appropriat e exemplar .  N o particula r 
confirmator y featur e i s necessar y t o confir m th e 
relevanc e o f  a  category ;  however ,  on e o r  mor e mus t  b e 
present .  Thi s metho d i s i n plac e becaus e o f  th e 
relativel y hig h cos t  o f  workin g throug h a  case ; 
therefore ,  w e requir e confirmatio n i n term s o f  th e norm s 
of  th e categor y an d i n term s o f  superficia l  similarity ,  t o 
assur e th e cas e i s wort h discussing . 

Cases hav e prototypicalit y rating s wit h respec t  t o 
abstrac t  proble m types .  Thes e qualitativ e rating s — 
strong ,  medium ,  an d wea k — partiall y  orde r  th e case s a s 
exemplar s o f  th e correspondin g abstrac t  proble m types . 
W h en presente d wit h a  clien t  situation ,  O R C A trie s 1 ) 
t o systematicall y acquir e a  pictur e o f  th e situatio n b y 
askin g relevan t  questions ,  2 )  t o classif y th e situatio n 
repeatedly ,  a s newl y acquire d informatio n suggest s 
relevan t  abstrac t  proble m types ,  an d 3 )  t o exemplif y 
thos e proble m type s t o th e use r  b y presentin g simila r 
pas t  cases .  Th e primar y difficult y i s tha t  ever y situatio n 
tha t  O R C A encounter s wil l  embod y a  multiplicit y o f 

^Thes e feature s ar e th e "norms "  o f  th e categor y 
(Schank ,  1982 ;  Kolodner ,  1984 ;  Riesbec k an d Schank , 
1989) . 
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problems .  A s a  consequence ,  proble m solvin g involve s 
reasonin g fro m a  multiplicit y o f  partiall y  matchin g 
cases .  O R C A i s face d wit h solvin g a  classificatio n 
proble m i n whic h th e case s ar e quit e comple x an d ih c 
diagnosti c assessmen t  tool s ar e weak ,  subjective . 
inconsistent ,  an d inconclusive . 

Classificatio n i s a n iterativ e proces s o f  formin g an d 
revisin g a  se t  o f  activ e hypothese s a s th e use r  answer s 
O R C A 's questions .  A t  th e beginnin g o f  a n O R C A 
session ,  th e use r  i s aske d t o identif y on e o r  mor e 
significan t  busines s problem s i n th e clien t  situation , 
chose n from a  pre-enumerate d lis t  o f  problem s (i.e . 
merge r  o r  restructuring. )  Thes e ar e connecte d vi a 
remindin g link s t o m e m o r y element s representin g 
feature s an d abstrac t  proble m descriptions .  Eac h elemen t 
of  whic h O R C A i s reminde d i s place d o n a  "best-first " 
agenda ,  an d question s t o confir m each ,  ordere d b y 
importance ,  ar e adde d t o a  questio n agenda .  A t  eac h ste p 
i n th e proble m solvin g process ,  O R C A ask s th e 
questio n a t  th e hea d o f  th e agenda . 

Answerin g a  questio n place s it s associate d featur e 
int o a  confirmatio n set ,  activate s th e associate d 
remindings ,  an d m a y caus e al l  o f  O R C A ' s agenda s t o b e 
re-evaluated .  Generally ,  suc h a  re-evaluatio n occur s a s a 
resul t  o f  a  remindin g lin k tha t  associate s th e newl y 
acquire d featur e wit h on e o r  mor e abstrac t  proble m 
types .  Fo r  example ,  i f  th e use r  confirm s tha t  "th e 
company' s R & D staf f  i s  small, "  O R C A wil l  b e 
reminde d o f  a n abstrac t  proble m characterize d a s "h e 
w ho look s no t  ahea d look s behind. "  Thi s remindin g 
wil l  caus e O R C A t o see k confirmin g feature s fo r  th e 
abstrac t  problem ,  an d th e question s "Doe s th e clien t 
neglec t  R & D i n it s plannin g an d budgets? "  an d "Doe s 
th e organizatio n us e outmode d equipment? "  wil l  b e 
place d a t  th e fron t  o f  th e questio n agenda . 

As th e feature s an d proverb s ar e confirmed ,  th e 
case s indexe d b y thes e element s ar e place d o n thei r  o w n 
agenda .  Case s tha t  com e t o th e fron t  o f  th e agend a ma y 
be presente d t o th e use r  whe n a  heuristi c estimatio n o f 
thei r  relevanc e exceed s a  dynamicall y compute d 
threshol d o f  remindin g strength .  Prototypicalit y rating s 
sugges t  th e relevanc e o f  case s t o abstrac t  proble m types , 
but  becaus e o f  th e extrem e diversit y o f  instance s o f 
abstrac t  proble m types ,  the y ar e no t  th e sol e 
determinan t  o f  whic h cas e i s presented .  W h e n th e 
proble m situatio n i s interprete d t o a  poin t  wher e O R C A 
i s reminde d o f  a  category ,  case s fo r  consideratio n ar e 
selecte d o n th e join t  basi s o f  prototypicalit y an d featura l 
matc h t o th e client' s situation .  N o matte r  h o w 
prototypica l  a  cas e is ,  however ,  i t  wil l  no t  b e presente d 
unles s ther e i s som e degre e o f  featura l  match ;  fo r 
example ,  a  stor y abou t  a  bank ,  an d anothe r  abou t  a  tac o 
stand ,  migh t  bot h fal l  int o th e categor y exemplifie d b y 
th e prover b "h e w h o look s no t  ahea d look s behind. "  -
but  a  financia l  institutio n wit h th e sam e proble m wil l 
almos t  certainl y profi t  les s fro m hearin g abou t  th e tac o 
stan d tha n from  hearin g th e stor y o f  th e bank .  Thi s two -
leve l  syste m impose s requirement s t o suppres s distan t 

analogie s tha t  m a y no t  b e o f  grea t  utilit y  t o a 
consultant . 

Afte r  a  cas e i s chose n an d it s stor y i s told ,  a 
follow-u p dialo g i s entere d i n whic h th e use r  i s aske d t o 
elaborat e th e client' s situatio n b y comparin g i t  t o th e 
variou s feature s o f  th e story ,  (Som e o f  thes e element s 
ar e alread y know n t o b e tru e o f  th e client ,  o f  course , 
sinc e th e stor y wa s show n o n thi s basi s t o begi n with. ) 
The follow-u p dialo g amount s t o listin g th e importan t 
descriptiv e element s associate d wit h th e stor y an d 
askin g whic h o f  thes e ar e reasonabl y associate d wit h th e 
clien t  case .  Thi s compariso n afford s th e use r  th e 
opportunit y t o thin k abou t  th e mos t  relevan t  feature s o f 
thei r  clien t  i n th e specifi c  contex t  o f  a  previou s case . 
Th e presentatio n o f  pas t  case s aid s th e use r  i n 
determinin g th e likelihoo d o f  variou s problems , 
provide s advic e b y analogy ,  an d provide s tangibl e 
context s fo r  acquirin g additiona l  informatio n abou t  th e 
clien t  b y promptin g th e use r  t o m a k e explici t 
comparisons .  A s discusse d earlier ,  feature s acquire d 
throug h thes e elaborativ e dialog s remin d O R C A o f 
additiona l  possibl e interpretation s o f  th e situation . 

4.  A n E x a m p l e o f  O R C A i n Actio n 
The objectiv e o f  a n O R C A consultatio n i s t o creat e 

a cas e representin g th e client' s situation .  Thi s i s a n 
iterativ e pictur e tha t  develop s ove r  day s an d weeks ,  a s 
th e consultan t  i s abl e t o gathe r  informatio n abou t  th e 
client .  A t  first,  th e consultan t  i s onl y expecte d t o 
answer  genera l  o r  surface-leve l  questions ,  an d ofte n th e 
prope r  answe r  t o a  questio n i s " I  don' t  know. "  Ove r 
time ,  b y followin g u p o n O R C A ' s suggestions ,  th e 
consultan t  wil l  fin d th e answer s t o specifi c  question s t o 
provid e a  detaile d pictur e o f  th e client' s organizatio n an d 
it s problems .  Imagin e tha t  a  staf f  consultan t  i s calle d 
int o hi s manager' s office ,  an d sh e tell s hi m onl y th e 
followin g basi c information : 

A manufacturin g plan t  renowne d fo r  it s 
innovatio n ha s encountere d difficult y i n 
maintainin g it s cultur e sinc e competitiv e pressur e 
force d th e introductio n o f  a  "just-in-time " 
manufacturin g system .  Th e plan t  originall y wa s 
organize d aroun d semi-autonomou s productio n 
teams ,  w h o ha d bee n previousl y allowe d t o 
manage thei r  o w n wor k a t  thei r  o w n individua l 
rates . 

Thoug h som e problem s ste m f ro m th e n e w 
system ,  mos t  aris e fro m th e styl e o f  th e n e w 
plan t  manager .  Unde r  pressur e fro m corporat e 
headquarter s t o us e a  syste m designe d b y a n 
outsid e consultin g firm ,  h e severel y limite d 
employe e involvemen t  i n th e process .  Employee s 
receive d neithe r  involvemen t  i n th e desig n o f  th e 
just-in-tim e system ,  no r  an y explanatio n o f  th e 
cos t  proble m facin g th e plant . 

The consultan t  begin s hi s tas k b y consultin g O R C A; 
he enter s th e client' s nam e an d choose s on e o r  mor e 
"chang e drivers "  fro m a  m e n u o f  eigh t  (e.g. ,  high-leve l 
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proble m type s suc h a s merger/acquisition ,  busines s 
relocation ,  restructuring/reorganization ,  competitiv e 
threats ,  strategi c planning ,  politica l  crisis ,  an d s o on) . 
I n thi s instance ,  th e consultan t  enter s th e client' s nam e 
and tw o chang e drivers :  reorganization/restructurin g an d 
competitiv e threats . 

Chang e driver s ar e initia l  entr y point s int o O R C A ' s 
m e m o ry tha t  ar e directl y connecte d t o som e o f  it s 
m e m o ry elements .  Choosin g a  chang e drive r  remind s 
O R CA o f  bot h surfac e feature s an d abstrac t  proble m 
types ,  an d causin g confirmin g question s t o b e placed , 
bes t  first ,  o n th e questio n agenda .  O R C A the n pose s 
eac h o f  thes e t o th e use r  i n turn .  Th e combinatio n o f 
th e tw o chang e drivers ,  "reorganization/restructuring " 
an d "competitiv e threats" ,  remind s O R C A o f  a  numbe r 
of  abstrac t  proble m types .  Th e stronges t  reminding s ar e 
t o proble m type s exemplifie d b y proverb-23 :  " W h o 
look s no t  befor e find s himsel f  behind." ,  proverb-17 : 
"H e tha t  canno t  adap t  i s obsolete" ,  an d proverb-21 : 
"You'v e go t  t o spen d mone y t o mak e money" .  O R C A 
put s question s o n th e questio n agend a t o attemp t  t o 
confir m thes e problems . 

Th e firs t  questio n O R C A ask s i s "Ha s th e industr y 
experience d majo r  technologica l  improvement s i n recen t 
years? "  Th e use r  answer s "Yes "  t o thi s questio n (whic h 
confirm s feature-1138) .  Thi s questio n wa s suggeste d b y 
feature-27 :  "Th e organizatio n exist s i n a  highl y 
competitiv e field "  whic h wa s itsel f  confirme d b y th e 
chang e drive r  "Competitiv e Threats" .  O n e o f  O R C A ' s 
initia l  hypotheses ,  articulate d b y proverb-17 ,  "H e tha t 
caimo t  adap t  i s obsolete" ,  i s  confirme d b y thi s answe r 
becaus e o f  a  confirmator y lin k betwee n feature-113 8 an d 
proverb-17 .  A s a  consequenc e o f  th e interactio n thu s far , 
O R CA choose s a  stor y t o tell .  Th e stor y i s judge d 
sufficientl y relevan t  becaus e i t  ha s surfac e similarit y t o 
th e proble m situatio n (throug h feature-2 7 an d feature -
1138) ,  a s wel l  a s abstrac t  similarit y (throug h proverb -
17) .  O R C A tell s th e followin g story : 

Koda k Cut s Managemen t  -  Lowe r  Manager s Tak e 
Contro l  (abridged ) 

At  Eastma n Koda k Co.' s apparatu s division , 
whic h make s part s fo r  Koda k printers ,  copiers , 
an d film  processors ,  th e managemen t  tea m wa s 
cu t  b y 3 0 % an d layer s slashe d fro m seve n t o 
three .  Bu t  som e first-lin e supervisors ,  w h o 
suddenl y ha d t o se t  goal s an d strateg y fo r  thei r 
product s rathe r  tha n jus t  carr y ou t  orders . 
"couldn' t  mak e it "  despit e a  trainin g course ,  say s 
Fran k Zaffino ,  th e division' s vic e presiden t  an d 
genera l  manager .  'The y wer e use d t o bein g sta r 
technicians ,  no t  communicator s o r  leaders. "  [... ] 

Afte r  a  stor y ha s bee n told ,  O R C A engage s th e use r  i n a 
follow-u p dialo g i n orde r  t o elaborat e th e clien t 
situatio n b y assessin g th e degre e t o whic h th e particula r 
feature s o f  th e stor y ar e relevan t  t o th e client .  I n thi s 
instanc e th e stor y i s relevan t  i n som e respects ,  bu t  th e 
caus e o f  th e proble m i s of f  point :  rathe r  tha n losin g 
autonomy ,  a s i n th e client' s  case ,  th e worker s a t  Koda k 

hav e difficult y handlin g increase d autonomy .  I n th e 
follow-u p dialog ,  th e feature s ar e presente d i n orde r  o f 
increasin g relevanc e t o th e story ,  i n th e expectatio n tha t 
th e mos t  productiv e contras t  ca n b e foun d i n thi s way . 

Throug h a  follow-u p dialog ,  i t  become s apparen t 
th e tw o situation s diffe r  i n significan t  ways .  I n 
particular ,  O R C A asks ,  "I n orde r  t o achiev e it s vision , 
doe s leadershi p conside r  downsizing ,  sever e 
restructuring ,  o r  a  reallocatio n o f  resource s imperative? " 
Thi s featur e i s weakl y relevan t  t o th e Koda k story ,  bu t 
th e use r  rate s i t  highl y relevan t  t o hi s client .  The n 
O R CA ask s "I s a  ne w vision ,  imag e o r  styl e planned? " 
Thi s featur e i s als o weakl y relevant  t o th e Koda k story , 
but  th e use r  rate s i t  a s moderatel y relevan t  t o th e client . 
The n O R C A asks ,  "I s th e organizatio n unwillin g t o 
risk  implementin g ne w systems ,  processes ,  o r  projects ? 
Thi s featur e i s rate d a s moderatel y relevan t  t o th e Koda k 
stor y but ,  crucially ,  th e use r  see s thei r  clien t  i n exactl y 
th e opposit e wa y an d rate s thi s featur e a s havin g a 
negativ e correlatio n t o th e client' s problem :  th e clien t  i s 
mor e tha n willin g t o risk  implementin g ne w systems , 
i n fac t  thi s seem s t o b e a  bi g par t  o f  th e problem .  Base d 
on th e newl y acquire d information  gathere d a s a 
consequenc e o f  th e follow-u p interaction ,  O R C A 
indicate s tha t  anothe r  stor y i s immediatel y available . 
Thi s stor y i s onl y moderatel y prototypica l  o f  proverb -
17:  "H e tha t  canno t  adap t  i s  obsolete" ,  bu t  i t  i s  strongl y 
linke d t o proverb-23 :  " W h o look s no t  befor e find s 
himsel f  behind." ,  whic h i s th e hypothesi s tha t  O R C A 
has chose n t o explor e next . 

N e w Zealan d Governmen t  Struggle s wit h Chang e 
(abridged ) 

The Inlan d Revenu e Departmen t  i n N e w 
Zealan d ha d a n interestin g situatio n i n tha t  the y 
ha d som e ver y elderl y technolog y whic h wa s no t 
reall y servicin g thei r  need s a t  al l  well .  The y di d a 
majo r  informatio n pla n t o decid e o n th e 
technolog y o f  th e futur e an d ende d u p wit h a  pla n 
whic h woul d involv e the m ove r  a  fou r  yea r  tim e 
perio d basicall y reinstallin g ever y singl e syste m 
i n th e plac e [... J 

Thi s stor y goe s o n t o relat e th e difficultie s a 
governmen t  agenc y ha s tryin g t o instal l  a  ne w compute r 
syste m ove r  th e objection s o f  th e workforce .  Th e stor y 
i s mor e o n poin t  tha n th e Koda k story ,  becaus e i t 
describe s h o w thi s resistanc e wa s overcom e throug h 
bette r  informin g th e workforc e abou t  planne d changes . 

Th e O R C A consultatio n continue s i n thi s way , 
from  stor y t o story ,  a s lon g a s th e use r  believe s i t  t o b e 
worthwhil e t o answe r  question s an d vie w cases .  A t  th e 
end o f  th e session ,  th e use r  i s give n a  repor t  tha t 
include s a  summar y o f  al l  session s t o dat e includin g a 
lis t  o f  th e feature s an d abstrac t  categorie s tha t  ar e 
confirme d fo r  th e client ,  a  lis t  o f  question s t o as k th e 
clien t  (i.e. ,  question s tha t  th e use r  coul d no t  answe r 
durin g th e curren t  session) ,  synopse s o f  al l  case s 
presented ,  an d othe r  relevan t  information .  A rme d wit h 
thi s report ,  th e use r  i s abl e t o gathe r  furthe r  informatio n 
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and t o us e tha t  informatio n t o answe r  mor e o f  ORCA' s 
question s i n futur e sessions . 

O R CA i s abl e t o assimilat e th e client' s cas e int o 
memory becaus e ther e i s a  sens e i n whic h (h e 
consultan t  i s tellin g th e client' s stor y b y answerin g (h e 
question s O R C A poses .  A t  th e en d o f  th e consultin g 
engagement ,  becaus e o f  th e answer s given ,  th e ne w 
clien t  cas e i s indexe d i n exactl y th e sam e wa y a s th e 
pre-existin g case s i n ORCA' s memory .  Th e final  tas k 
of  th e consultant ,  a t  th e en d o f  th e consultin g 
engagement ,  i s  t o provid e a  narrativ e accoun t  o f  th e 
engagemen t  t o associat e wit h th e cas e buil t  fo r  th e 
client .  The n th e ne w cas e ca n b e adde d t o ORCA' s 
permanen t  knowledg e bas e an d becom e a  par t  o f  th e 
corporat e memor y tha t  O R C A wil l  us e t o reaso n abou t 
futur e clients . 

5.  Conclusio n 
Case-base d reasonin g provide s a n effectiv e mean s o f 

reasonin g abou t  a  comple x proble m situatio n becaus e i t 
relie s o n recallin g actua l  pas t  experience s a s model s fo r 
elaboratin g an d interpretin g comple x proble m 
situations .  Incrementa l  elaboratio n an d interpretatio n i s 
necessar y fo r  case-base d reasonin g i n complex ,  weak -
theor y domain s becaus e ther e i s n o "correc t  answer " 
assumptio n -  th e proble m situation s ar e comple x an d 
informatio n become s availabl e onl y i n th e cours e o f 
proble m solving . 

The developmen t  o f  O R C A ha s bee n motivate d b y 
thre e theoretica l  issue s tha t  w e ar e explorin g 
computationally .  Th e firs t  issu e concern s th e natur e o f 
effectiv e strategie s fo r  incrementa l  elaboratio n an d 
interpretatio n o f  comple x proble m situations .  Th e 
secon d i s multipl e interpretation s o f  a  proble m 
situation ,  perhap s base d o n multiple ,  partia l  views .  Th e 
thir d i s th e rol e o f  categorie s a s th e foc i  o f  reasoning , 
i.e. ,  th e mode l  tha t  a  proble m solve r  i s reminde d o f  a 
categor y an d confirm s th e remindin g b y retrievin g a 
simila r  exemplar . 

However ,  interpretin g a  comple x proble m 
situation ,  albei t  throug h multipl e retrievals ,  incrementa l 
refinements ,  elaboration ,  an d th e tellin g o f  relevan t 
stories ,  i s  onl y a  par t  o f  th e proble m solvin g process . 
The harde r  part ,  an d th e mor e interestin g componen t  o f 
modelin g exper t  behavior ,  i s t o follo w throug h an d find 
a wa y t o automaticall y coalesc e th e advic e fro m 
multipl e case s int o a  coherent ,  unifie d plan .  Thi s 
remain s a s on e o f  th e majo r  ope n problem s waitin g t o 
be solved .  I n th e meantime ,  O R C A provide s a  usefu l 
too l  fo r  cooperativ e human-compute r  proble m solving . 
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