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ABSTRACT 

Analogica l  reasonin g i s a n importan t  par t  o f  huma n intelligence .  W e ofte n emplo y i t  a s a 
vehicl e fo r  conveyb g ideas ,  an d w e rel y upo n i t  wheneve r  w e mak e a  decisio n abou t  a  ne w situ v 
tio n [STER77] .  Thi s pape r  present s a  theor y o f  analog y recognitio n an d comprehension ,  usin g a s 
a domai n letter s t o th e editor s o f  weekl y new s magaiines .  Ou r  theor y relie s o n lexica l  clue s an d 
th e compariso n o f  conceptua l  similaritie s t o trigge r  recognitio n o f  th e analogie s b  thes e letters . 
Our  conceptua l  representatio n o f  a n analog y i n memor y utiliae s compariso n link s t o ma p analo -
gous element s t o eac h other ,  an d t o ti e togethe r  paralle l  arguments .  W e demonstrat e applic v 
tio n o f  thi s theor y t o a  prototypica l  letter .  Th e curren t  statu s o f  a  progra m implementin g thi s 
theor y i s reviewed ,  an d futur e researc h direction s ar e discussed . 

1. Introduction 

Our  researc h addresse s th e rol e o f  analog y i n editoria l  comprehension ,  i n argumentation ,  an d i n 

question-answe r  processing ,  usin g th e domai n o f  editoria l  letter s [AUGU85 ]  |AUGU85a| .  T h e theor y 

presente d her e i s  implemente d i n JULIP ,  a  compute r  progra m whic h accept s a s inpu t  a  conceptua l 

representatio n o f  a  prototypica l  editoria l  letter .  JULI P i s  p u t  o f  th e OpEx l  projec t  [ALVA85] .  Th e 

goa l  o f  OpEx l  i s t o develo p a  theor y abou t  th e proces s o f  reasonin g comprehensio n i n th e domai n o f 

editorials .  T h e focu s o f  JULI P i s o n th e rol e o f  analog y i n argumentation .  T h e objectiv e o f  thi s tas k 

i s t o recogniz e th e presenc e o f  th e analog y i n th e lette r  t o th e editor ,  m a p analogou s element s 

together ,  an d perfor m an y transformation s neede d t o complet e th e analogy .  Understandin g o f  th e 

analogie s presente d t o JULI P i s demonstrate d vi a a  question-answe r  sessio n wit h th e user . 

2. Analogical Reasoning in Natural Language Processing — Some Baclcground 

Researcher s i n linguistics ,  education ,  psycholog y an d othe r  academi c discipline s hav e studie d 

th e us e o f  analog y an d metapho r  i n dept h [LAKOSO ]  [ O R T 0 7 9 |  [STER77] .  Recen t  contribution s b y 

AI  researcher s i n th e are a o f  computationa l  model s o f  analogica l  reasonin g includ e [CARB83| ,  i n 

whic h Carbonel l  extend s means-end s analysi s t o utiliz e pas t  problem-solvin g experienc e i n solvin g 

ne w problems .  JULI P draw s upo n Carbonell' s  wor k i n transferrin g experienc e amon g relate d prob -

lem s i n solvin g th e curren t  problem .  I n addition ,  JULI P relie s upo n domai n specifi c  knowledg e i n 

solvin g problems . 

O ne are a o f  analogica l  reasonin g fo r  whic h fe w computationa l  theorie s exis t  i s  th e stud y o f 

analog y fro m th e poin t  o f  vie w o f  it s us e i n editorials ,  arguments ,  conversation ,  debates ,  narratives , 

or  othe r  aspect s o f  natura l  languag e text .  Ou r  wor k fall s  int o thi s category .  T w o example s o f 

relate d wor k ar e Winston' s wor k o n learnin g b y analog y (W1NS82 )  an d Lebowitz '  IP P (LEBOSO) . 

I n Winston' s syste m [WINS82] ,  a  teache r  use s precedent s an d exercise s t o teac h th e syste m 

rule s abou t  relation s i n a  particula r  domain .  Whil e Winston' s syste m i s abl e t o perfor m som e analog -

ica l  reasonin g o n th e narratives ,  i t  doe s no t  recogniz e th e narrative s a s bein g analogou s withou t  th e 

assistanc e o f  th e teacher .  Also ,  th e abilit y t o m a k e analogica l  mapping s relie s upo n th e existenc e o f  a 

Thi s wor k i s supporte d i n par t  b y th e Artificia l  Intelligenc e Center ,  Hughe s Aircraf t  Company ,  Ca r 
labasa s C A an d b y a  gran t  fro m th e W.M .  Kec k Foundation . 

•  Als o affiliate d wit h th e Softwar e Engineerin g Division ,  Electro-Optica l  an d Dat a System s Group , 
Hughes Aircraf t  Company ,  E l  Segundo ,  C A 90245 . 
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c o m m on ancesto r  i n th e A K O hierarch y o f  th e situatio n part s t o b e mappe d (WINS78 J (WINS80 ) 

(WINS82] .  Additiona l  domai n knowledg e an d pas t  experienc e i n makin g th e analogica l  mapping s ar e 

not  utilize d i n Winston' s system .  A s a  result ,  th e system' s performanc e doe s no t  improv e ove r  time , 

and onl y obviousl y simila r  storie s ca n b e mappe d t o on e ainother . 

IP P [LEBO80 |  compare d ne w wir e servic e storie s t o simila r  event s previousl y store d i n memory . 

Event s wer e indexe d i n memor y accordin g t o thei r  similaritie s an d differences .  IP P wa s successfu l  i n 

finding  event s simila r  t o th e ne w on e an d wa s abl e t o for m generalization s allowin g i t  t o lear n abou t 

it s domain .  However ,  IP P di d no t  for m specifi c  analogica l  mapping s an d di d no t  dea l  wit h disputes , 

arguments ,  o r  beliefs . 

I n contras t  t o th e wor k b y Winsto n an d Lebowitz ,  JULI P deal s wit h th e rol e o f  analog y i n 

arguments .  Th e objective s o f  JULI P includ e bein g abl e t o hav e th e syste m recogniz e th e presenc e o f 

an analog y i n th e inpu t  withou t  i t  bein g identifie d a s suc h b y th e user .  T h e objective s ab o includ e 

representin g th e analog y itself ,  utilizin g specifi c  analogica l  mapping s t o sho w ho w th e component s o f 

th e analog y ar e relate d t o on e another ,  an d bein g abl e t o reaso n abou t  th e purpos e o f  an d bast s fo r 

th e analog y itself ,  a s wel l  a s it s rol e i n a n argument . 

3. The Issue* in Understanding Editorial Analogies 

Th e followin g hypothetica l  lette r  t o a n edito r  illustrate s th e issue s whic h aris e i n developin g a 

syste m whic h wil l  understandin g analogie s i n editoria l  letters : 
fflGH-TECH-1 

Some peopl e ar e agains t  computer s becaus e computer s eliminat e people' s jobs .  However , 
th e automobil e industr y di d th e sam e thin g t o peopl e i n th e hors e carriag e industry .  Ye t  consu -
mer  deman d fo r  auto s wa s stron g enoug h tha t  eventuall y mor e job s wer e create d i n th e aut o 
industr y tha n wer e los t  i n th e hors e carriag e industry .  I n th e end ,  th e econom y benefitte d b y 
th e introductio n o f  th e ne w technology . 

Th e autho r  o f  H I G H - T E C H - 1 i s arguin g tha t  th e introductio n o f  compute r  technolog y wil l 

eventuall y improv e th e econom y b y increasin g th e numbe r  o f  position s availabl e i n th e jo b market . 

Thi s poin t  i s  neve r  explicitl y  m a d e i n th e text .  Instead ,  i t  i s  argue d b y analog y t o a  simila r  situatio n 

resultin g fro m th e introductio n o f  th e automobile .  W e ca n identif y thre e basi c issue s centra l  t o th e 

theor y encompasse d b y JULIP : 

1)  th e abilit y  t o understan d analogies : 

t o recogniz e them ,  t o m a p togethe r  th e sourc e o r  familia r  domai n an d th e targe t 

or  unfamilia r  domain ,  an d t o transfor m informatio n availabl e i n on e domai n t o 

fill  gap s i n th e informatio n availabl e abou t  th e othe r  domai n 

2)  th e abilit y  t o understan d arguments : 

t o identif y propositions ,  an d t o relat e proposition s i n suppor t  o r  attac k relation -

ship s 

3)  th e abilit y  t o understan d th e rol e tha t  analog y play s i n th e structur e o f  argu -

ment s 

Our  approac h t o addressin g thes e issue s incorporate s th e natura l  languag e comprehensio n com -

ponen t  i n B O R I S [DYER83| ,  th e wor k b y Flower s e t  al .  o n representatio n o f  belief s an d th e structur e 

of  argument s [FLOW82] ,  an d Alvarado' s wor k o n th e us e o f  argumen t  unit s t o suppor t  belie f  recog -

nitio n an d inferencin g abou t  belief s [ALVA85 ]  [ALVA85a] .  Ou r  memor y organizatio n an d causa l  rea ^ 

sonin g component s ar e base d upo n Schank' s wor k [SCHA82 ]  [SCHA77] ,  an d th e implementatio n o f 

JULIP' S question-answe r  processin g draw s upo n Lehnert' s  wor k i n thi s are a [LEHN78] . 

4.  Recognisin g Analogie s I n Editorial s 

H ow i s th e presenc e o f  a n analog y i n a n editoria l  recognized ? Unles s th e existenc e o f  th e anal -

ogy i s recognized ,  th e informatio n associate d wit h i t  i s  no t  available ,  an d th e reade r  wil l  hav e 

difficult y followin g th e author' s argument . 

Analog y recognitio n mechanism s ca n b e activate d i n eithe r  o f  tw o ways .  First ,  analog y recogni -
tio n mechanism s ca n b e expectatio n driven .  I n thi s case ,  th e reade r  anticipate s tha t  th e autho r  wil l 

use a n analogy ,  an d activel y seek s i t  ou t  i n th e text .  Second ,  analog y recognitio n mechanism s ca n b e 
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dat a driven .  I n thi s case ,  th e analog y i s indicate d b y th e tex t  o f  th e letter ,  o r  b y th e similarit y o f  con -

cept s directl y presente d i n th e letter .  Bot h component s ar e necessar y fo r  accurat e identificatio n o f 

analogies .  I f  recognitio n wer e activate d onl y to p down ,  th e reade r  woul d mis s analogie s no t 

specificall y identifie d a s suc h i n th e text .  O n th e othe r  hand ,  i f  recognitio n wer e onl y botto m up ,  th e 

reade r  woul d spen d a  lo t  o f  tim e processin g analogie s tha t  wer e neve r  intended . 

4.1 Expectation-Driven Analogy Recognition 

Understandin g a n editoria l  require s tha t  th e reade r  identif y th e disput e bein g presented ,  an d 

th e techniqu e bein g use d t o suppor t  o r  refut e th e author' s arguments .  Analog y i s one  o f  thes e tech -

niques .  Conside r  th e followin g letter : 
HIGH-TECH-5 

Would thos e wh o complai n abou t  computer-relate d jo b los s car e t o d o withou t  thei r  cars ? 
Buggy whi p maker s undoubtedl y voice d simila r  concern s i n thei r  heyday .  An d I  wonde r  ho w 
many o f  thos e complainer s ar e employe d i n th e aut o industry . 

A subjec t  show n jus t  th e first  sentenc e o f  thi s lette r  keye d i n o n th e complainers ,  an d dre w a n 

analog y betwee n th e introductio n o f  th e automobil e industr y an d th e introductio n o f  compute r  tech -

nology .  Ye t  nothin g i n th e tex t  o f  th e first  sentenc e directl y relate s th e two .  Th e subject' s familiar -

it y wit h th e argument s i n favo r  o f  th e introductio n o f  ne w technolog y enable d hi m t o immediatel y 

focu s i n th e compariso n o f  th e tw o event s i n t.h e author' s rhetorica l  questio n an d cause d hi m t o anti -

cipat e tha t  th e autho r  woul d argu e th e poin t  b y analogy . 

4.2 Data-Driven Analogy Recognition 

Ther e ar e tw o mai n dat a drive n indicator s o f  th e presenc e o f  a n analogy :  1 )  textua l  clues ,  an d 

2)  conceptua l  similarities .  JULI P relie s upo n bot h o f  thes e indicator s t o identif y th e presenc e o f  a n 

analogy . 

The us e o f  textua l  clue s provide s th e mos t  direc t  techniqu e fo r  introducin g a n analog y int o a n 

editoria l  letter .  Phrase s ofte n use d t o directl y lin k th e sourc e t o th e targe t  ar e "th e sam e as" ,  "th e 

same thing" ,  "simila r  to" ,  an d "s o i t  i s  with" .  Thi s techniqu e i s use d i n HIGH-TECH-1 ,  fo r  example , 

when th e autho r  write s "th e automobil e industr y di d th e sam e thin g t o peopl e i n th e hors e carriag e 

industry" . 

Peopl e ca n readil y detec t  th e presenc e o f  a n analog y eve n i n th e absenc e o f  textua l  clues .  Suc h 

woul d b e th e cas e i f  th e secon d sentenc e o f  HIGH-TECH- I  rea d "th e automobil e industr y cause d peo -

pl e i n th e hors e carriag e industr y t o los e jobs" .  I n suc h cases ,  peopl e see m t o categoriz e concep t  i n 

memory a s the y ar e encountere d i n th e text .  Fo r  a  compute r  progra m t o recogniz e a n analog y 

presente d thi s way ,  conceptua l  representation s mus t  b e categorize d a s the y ar e built ,  an d linke d 

togethe r  i n th e orde r  i n whic h the y ar e encountered .  A s ne w element s ar e adde d t o eac h category , 

similarit y measure s an d othe r  heuristic s mus t  b e employe d t o determin e whethe r  a n analog y i s 

intended . 

4.3 Constraining Compariaona: Where Does Mapping Be^n and End? 

Once a  reade r  realize s tha t  th e autho r  migh t  b e usin g analog y t o argu e a  point ,  sh e mus t 

decid e wha t  element s o f  eac h domai n for m th e basi s fo r  a  mappin g betwee n th e tw o domains ,  an d 

what  tha t  mappin g tell s he r  abou t  th e author' s point .  Mappin g o f  th e analog y i s drive n b y th e simi -

laritie s an d difference s betwee n th e domain s o f  th e analogy .  Aspect s o f  th e domain s whic h ar e simi -

la r  an d relate d t o th e poin t  o f  th e analog y suppor t  th e analog y an d ar e mappe d together .  Aspect s o f 

th e domain s whic h stan d i n contras t  t o eac h othe r  an d ar e unrelate d t o th e poin t  o f  th e analog y d o 

not  suppor t  th e analog y an d ar e no t  mappe d together . 

5. Analogy in Argumentation 

The abilit y  t o argu e b y analog y presume s a n abilit y  t o argu e i n general .  Wha t  framewor k 

enable s peopl e t o argue ? Familiarit y wit h basi c argumen t  strategie s give s peopl e a  basi s aroun d 

whic h t o buil d argument s i n suppor t  o f  th e point s the y wis h t o convey .  Alvarad o e t  al .  refe r  t o th e 

structur e underlyin g argument s a s argumen t  units ,  an d describ e technique s fo r  recognizia g thes e 

unit s an d reasonin g abou t  the m [ALVA85 J (ALVA85a) . 
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5. 1 Representin g th e Analog y I n a n Editoria l  Lette r 

Representin g th e analog y i n a n editoria l  lette r  require s tha t  th e argument s i n th e editoria l  b e 

represented ,  an d tha t  th e relationshi p o f  th e argument s t o eac h othe r  i n th e contex t  o f  th e analog y 

be maintaine d i n memory .  Fo r  example ,  i n HIGH-TECH-1 ,  eac h argumen t  contain s tw o belief s 

(AUGU85] .  First ,  i n th e targe t  domai n ther e i s th e belie f  (ARG-1 )  tha t  th e compute r  industr y i s bad , 

becaus e i t  lead s t o jo b loss .  Next ,  ther e i s belie f  that ,  b y th e sam e lin e o f  reasoning ,  th e automobil e 

industr y wa s bad ,  becaus e it ,  too ,  le d t o jo b los s (ARG-2) .  Bot h o f  thes e belief s ar e supporte d b y th e 

fac t  tha t  losin g a  ju b i s considere d t o b e bad ,  and ,  mor e generally ,  b y th e argumen t  rul e tha t 

Arg-Rule-1 : 

X i s ba d 

I F X  lead s t o Y  an d Y  i s bad . 

Thes e belief s ar e represente d usin g th e argumen t  structure s an d rule s develope d i n [FLOW82] , 

[ALVA85 ]  an d [ALVASSaj .  Compariso n link s ar e constructe d t o ma p ARG- I  an d ARG-2 ,  th e com -

pute r  an d aut o industries ,  an d th e causa l  relationship s justifyin g th e belief s propose d abou t  thes e 

industries . 

The author' s statemen t  tha t  th e automobil e industr y actuall y le d t o a n improve d econom y i s 

viewe d a s a  contradictio n t o th e justificatio n fo r  th e belie f  i n ARG>2,  an d a n instantiatio n o f  th e 

argumen t  attac k strateg y tha t 

Arg-Strategy- l 

I F Arg-Rule- 1 hold s an d Y  i s a  low-leve l  goal , 

T H EN attac k b y showin g tha t  Y  als o achieve s a  high-leve l  goal . 

I n HIGH-TECH-1 ,  havin g job s i n th e shor t  ter m (Y )  i s see n a s bein g a  lower-leve l  goa l  tha n increas -

in g th e tota l  numbe r  o f  job s availabl e i n th e lon g run .  Thi s lead s t o markin g ARG- 2 i n memor y a s 

havin g bee n attacke d b y thi s ne w causa l  relationship .  Sinc e ARG- 1 i s analogou s t o ARG-2 ,  b y th e 

same lin e o f  reasonin g ARG- 1 i s marke d i n th e sam e way .  A  ne w belie f  (ARG-2' )  i s  constructed :  th e 

automobil e industr y i s good ,  becaus e i t  lead s t o a n increase d jo b market .  Becaus e o f  th e analogica l 

mappin g betwee n ARG- 1 an d A R G 2 ,  an d betwee n th e industries ,  a  fourt h belie f  (ARG-T )  i s con -

structed :  th e compute r  industr y i s good ,  becaus e it ,  too ,  wil l  lea d t o a n increase d jo b market .  Th e 

analogou s component s o f  thes e tw o ne w belie f  structure s ar e mappe d together . 

ft. Analogy and Question Answer Processing 

Demonstratin g tha t  a n analog y ha s bee n complete d an d understoo d require s answerin g th e fol -

lowin g categorie s o f  question : 

1)  Mapping :  Wer e th e ke y feature s o f  th e sourc e an d targe t  domain s linke d 

together ? 

2)  Transforms :  Wer e importan t  feature s missin g fro m on e domai n supplie d b y 

transformin g informatio n availabl e fro m th e othe r  domain ? 

3)  Basis :  Wha t  wa s th e purpos e o f  th e analogy ? W h y wa s th e compariso n made ? 

The heuristic s neede d t o categoriz e an d perfor m a  memor y searc h fo r  question s i n eac h o f  thes e 

categorie s ar e base d upo n extension s t o th e theor y develope d i n Lehnert' s  Q U A L M (LEHNTS) .  Th e 

heuristic s implemente d i n JULI P exten d beyon d Lehnert' s  fo r  tw o reasons .  First ,  th e concept s i n a n 

editoria l  revolv e aroun d arguments ,  rathe r  tha n aroun d scrip t  instantiations .  JULIP' s memor y 

searc h heuristic s tak e thi s int o account .  Secondly ,  JULIP' s representatio n schem e utilize s memor y 

link s tha t  ar e no t  considere d b y Lehner t  i n Q U A L M. 

Mappin g question s demonstrat e whethe r  thos e similaritie s i n th e sourc e an d targe t  domain s 

whic h ar e relate d t o th e poin t  o f  th e analog y hav e bee n linke d t o on e another .  I n JULIP ,  mappin g i s 

uote d i n a  compariso n o r  C O M P A R E D - TO link ,  a  lin k no t  considere d b y Lehnert .  Th e memor y 

searc h heuristic s fo r  mappin g question s requir e retrievin g th e valu e foun d i n th e C O M P A R E D - TO 

slo t  o f  th e name d concept . 

Understandin g a n analog y ofte n require s inferrin g informatio n no t  explicitl y  mentione d i n th e 

tex t  regardin g on e domai n b y transformin g informatio n availabl e fro m th e othe r  domain .  Transfor m 
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question s demonstrat e tha t  thi s inferencio g ha s take n place .  Fo r  example ,  i n HIGH-TECH- 1 th e 

questio n What  di d th e aut o industr y d o t o peopl e i n th e hon e carriag e industry ? shoul d elici t  th e 

repl y P E O P L E I N T H E H O R SE C A R R I A G E I N D U S T R Y L O S T JOBS .  Th e relationshi p betwee n 

th e aut o an d hors e carriag e industrie s i s neve r  explicitl y  mentione d i n th e tex t  o f  HIGH-TECH-1 .  I t 

i s  inferre d fro m th e previousl y understoo d relationshi p betwee n th e compute r  industr y an d jo b los s 

of  peopl e o n assembl y lines .  Thi s i s a  Causa l  Consequen t  questio n [LEHN78| ,  i n whic h th e th e ques -

tio n concep t  i s  th e anteceden t  o f  a  causa l  structure .  Th e heuristi c use d i n thi s cas e i s t o retriev e th e 

consequen t  o f  tha t  causa l  structur e a s th e answe r  t o th e question .  Th e questio n categor y o f  othe r 

transfor m question s depend s upo n th e typ e o f  inferenc e t o b e demonstrated . 

l o arguin g b y analogy ,  a n autho r  state s a  belie f  i n one  domain ,  the n proceed s t o argu e th e 

poin t  i n a  secon d domain .  Sh e migh t  o r  migh t  no t  repea t  th e argumen t  i n th e origina l  domain . 

When th e autho r  doe s no t  retur n t o th e origina l  domain ,  th e reade r  ha s th e jo b o f  completin g th e 

analog y b y creatin g a  paralle l  argumen t  i n th e origina l  domain .  T o demonstrat e successfu l 

comprehensio n o f  th e author' s actua l  point ,  a  reade r  shoul d b e abl e t o answe r  question s regardin g 

th e completio n o f  th e analogy .  Suc h a  questio n i n HIGH-TECH- 1 i s What  wil l  happe n a s computer t 

eliminat e jobs ? Th e repl y A N E V E N GREATER N U M B ER O F N E W JOB S WIL L B E CREATED. 
woul d reflec t  th e reader' s successfu l  comprehensio n o f  th e analogy .  Thi s questio n i s a  reques t  fo r  a 

co-tempora l  event ,  a  questio n categor y no t  considere d i n Lehnert' s  work .  JULIP' s memor y searc h 

heuristic s fo r  co-tempora l  event s caus e i t  t o searc h fo r  anothe r  concep t  sharin g a  slo t  wit h th e name d 

concept . 

Basi s question s ar e simila r  t o Lehnert' s  Goa l  Orientatio n questions ,  becaus e the y as k To r  wha t 

purpose... "  However ,  the y diffe r  i n tha t  the y hav e t o d o wit h th e author' s goa l  o f  communicatin g 

wit h th e reader ,  rathe r  tha n havin g somethin g t o d o wit h th e events ,  plans ,  an d goal s associate d 

wit h th e component s o f  th e analog y themselves .  Th e basi c heuristi c fo r  retrievin g th e answe r  t o a 

basi s questio n regardin g tw o belief s i s t o generaliz e th e justificatio n fo r  th e beliefs .  I n th e even t  tha t 

contr2Mlictor y belief s hav e bee n stated ,  a s i n th e cas e o f  HIGH-TECH- 1 i n whic h th e compute r  an d 

aut o industrie s ar e alternatel y considere d t o b e goo d an d bad ,  a n additiona l  heuristi c come s int o 

play :  retriev e th e justificatio n fro m argument s tha t  stil l  hol d o r  wer e no t  attacked . 

7. Current Status 

JULI P currentl y work s o n a  band-code d representatio n o f  HIGH-TECH-1 ,  develope d b y follow -

in g th e parsin g strategie s describe d i n thi s paper .  Thi s representatio n i s buil t  i n memor y usin g A R F 

{EDWA84| .  JULI P accept s querie s i n English ,  searche s a  complete d argumen t  grap h i n memory ,  an d 

return s th e conceptua l  representatio n o f  th e result s o f  th e query .  Ou r  curren t  objectiv e i s t o demon -

strat e understandin g o f  editoria l  analogie s give n t o th e progra m i n Englis h throug h a  natura l 

languag e question-answe r  sessio n wit h th e user .  JULI P i s abl e t o answe r  question s abou t  HIGH -

TECH-1 i n eac h o f  th e fou r  categorie s liste d abov e (AUGU85| . 

The mos t  immediat e pla n fo r  JULI P i s t o develo p th e parsin g an d generatio n component s o f 

JULI P tha t  wil l  enabl e i t  t o handl e verbati m input .  Ou r  approac h wil l  b e t o translat e th e theor y 

presente d her e int o th e demon s an d lexica l  entrie s neede d t o suppor t  analog y recognitio n an d 

comprehensio n i n D Y P A R,  th e parsin g componen t  o f  BORI S |DYER83] .  Th e theor y wil l  continu e t o 

develo p a s additiona l  editoria l  letter s containin g analogie s an d huma n protocol s fo r  understandin g 

the m ar e analyzed . 

8. Problems for the Future 

Many issue s stil l  nee d t o b e addresse d i n JULIP .  Amon g thes e issue s ar e questio n answe r  pro -

cessin g o n th e rol e o f  analog y i n arguments ,  learnin g fro m analogie s i n editoria l  letters ,  an d generat -

in g analogies . 

The questio n categorie s currentl y supporte d i n JULI P relat e mainl y t o th e completio n o f  th e 

analog y presente d t o th e system .  Additiona l  question-answerin g heuristic s nee d t o b e develope d t o 

deal  wit h th e rol e o f  a n analog y i n a n argument .  Thi s woul d enabl e JULI P t o answer ,  fo r  example , 

th e followin g question s relatin g t o HIGH-TECH-1 :  W h y wa s th e aut o industr y mentione d i n th e 

argument ? W h y doesn' t  th e letter' s autho r  agre e wit h th e argumen t  tha t  th e compute r  industr y i s 

bad? 
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Work o n JLl̂ I P ha s concentrate d o n representatio n o f  th e analog y i n th e letter ,  leavin g unanswere d 
th e followin g question s whic h dea l  wit h th e issu e o f  learnin g b y analogie s fro m th e editoria l  domain :  W h a t 
conclusio n i s draw n fro m th e analog y an d learned ,  o r  retaine d i n L T M ? W h y i s thi s learned ? H o w doe s 
JULIP' s prio r  knowledg e stat e affec t  th e conclusion !  H o w doe s question-answe r  processin g affec t  th e conclu -
sion T H o w doe s th e conclusio n affec t  futur e comprehension ! 

Futur e wor k wil l  explor e th e possibilit y  o f  reversin g th e proces s o f  analog y comprehensio n i n orde r  t o 
fulfil l  a  lon g rang e goa l  o f  thi s research :  t o buil d a  syste m whic h ca n generat e argument s b y analog y o n it s 
own. 

0. Conclusions 

We hav e show n ho w th e analog y recognitio n mechanism s i n th e domai n o f  editoria l  letter s ca n b e 
bot h expectatio n drive n an d dat a driven .  Compariso n link s provid e a  mean s fo r  representin g th e mappin g 
of  th e sourc e an d target s domain s o f  a n editoria l  analog y i n memory .  Bot h domai n knowledg e an d a n 
understandin g o f  th e structur e o f  argument s i n genera l  enabl e JULI P t o transfor m a n argumen t  i n i n on e 
domai n o f  th e analog y t o th e othe r  domain . 

JULI P provide s a  foundatio n fo r  addin g th e abilit y  t o suppor t  analog y recognitio n an d comprehensio n 
i n th e integrate d natura l  languag e parse r  O p E d [ALVA85] . 
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