
SPEAK O F T H E DEVIL : 

R E P R E S E N T I NG DEICTI C A N D S P E E CH A C T K N O W L E D GE 

I N A N I N T E G R A T E D LEXICA L M E M O R Y> 

Michael Gasser 
Michae l  G .  Dye r 

Artificia l  Intelligenc e Laboratory ,  U C L A 

INTRODUCTION 

Conside r  th e followin g dialogue : 

1)  X :  I  hear d Sall y go t  tenure .  [Sall y approaches. ] 
Y:  Well ,  spea k o f  th e devil . 

The expressio n spea k o f  th e devi l  says ,  i n effect :  "Wha t  a  coincidence !  Th e perso n tha t  w e wer e jus t  talk -

in g abou t  ha s arrive d o n di e scene. "  H o w woul d thi s notio n an d th e lexica l  entr y fo r  thi s expressio n nee d 

t o b e represente d i n memor y i n orde r  fo r  Y  t o b e abl e t o generat e it ? Th e proble m i s tha t  th e concep t 

involve s a  perso n wh o i s definabl e onl y i n term s o f  th e ongoin g discourse .  A  speake r  shoul d fai l  t o selec t 

th e expressio n spea k o f  th e devil ,  fo r  example ,  whe n a  coincidenc e referre d t o involve s a  perso n no t  unde r 

discussion . 

We ar e developin g a  progra m calle d C H I E whic h simulate s th e Englis h an d Japanes e speec h pro -

ductio n o f  a  Japanes e learne r  o f  Englis h i n conversationa l  an d narrativ e context s (Gasser ,  1985) .  Fo r 

conversatio n issue s lik e tha t  associate d wit h spea k o f  th e devi l  assum e importance .  Th e proble m i s on e o f 

lexica l  representation.  W e wan t  lexica l  entrie s tha t  ca n mak e declarativ e reference  t o element s o f  th e 

utteranc e an d th e discours e contex t  i n whic h th e lexica l  item s occur .  Whil e ou r  mai n concer n i s genera -

tion,  w e hav e bee n guide d b y th e nee d t o hav e lexica l  entrie s usabl e i n parsin g a s well .  I n addition ,  sinc e 

we ar e modellin g a  huma n languag e learner ,  a  majo r  consideratio n i n th e desig n o f  th e lexico n ha s bee n 

leamability . 

DEIXIS AND SPEECH ACTS IN CONVERSATION 

Deixi s 
I n al l  languag e use ,  bu t  i n conversationa l  context s i n particular ,  certai n expression s mak e reference 

t o entitie s tha t  ar e par t  o f  th e discours e itself ,  i.e. ,  th e speaker ,  th e listener ,  th e time  an d plac e o f  th e 

conversation ,  an d th e topi c o f  discussion .  Suc h expression s ar e calle d deictic s (Anderso n &  Keenan , 

1985) .  Spea k o f  th e devi l  i s  a n exampl e o f  a  discours e deictic ,  a n expressio n tha t  point s t o somethin g tha t 

i s  bein g discussed .  Othe r  categorie s includ e person ,  time,  place ,  an d socia l  deictics . 

Perso n deictic s ar e expression s tha t  refer  t o th e speake r  o r  listene r  o f  th e utteranc e i n whic h the y 

occur .  Sentenc e 2 )  ha s tw o perso n deictics ,  /  an d you r  Honor . 

2)  You r  Honor ,  ma y I  questio n th e witness ? 

Your  Hono r  i s a n exampl e o f  a  vocative ,  a n expressio n use d t o ge t  th e attentio n o f  a  potentia l  listene r  o r  t o 

emphasiz e th e contac t  betwee n th e speake r  an d listener .  Vocative s ar e ofte n highl y context-dependent , 

and you r  honor ,  whic h occur s i n th e contex t  o f  a  trial ,  i s  a  cas e i n poin t  Thi s context-dep)endenc e furthe r 

complicate s th e lexica l  representation.  No t  onl y mus t  th e perso n referred  t o b y you r  Hono r  b e specifie d a s 

th e listene r  o f  th e curren t  utteranc e bu t  als o a s th e judg e o f  th e tria l  i n whic h th e utteranc e occurs .  Contex t 

specificit y i s no t  confine d t o vocatives .  I n som e case s particula r  expression s constitut e basi c event s i n 

'Th e researc h reporte d o n her e wa s supporte d i n par t  b y a  gran t  fro m th e IT A Foundation . 
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script s (Schan k &  Abelson ,  1977 )  o r  othe r  knowledg e structures .  A n exampl e i s /  no w pronounc e yo u 
man an d wif e fro m th e weddin g script . 

Tim e deictic s ar e expression s tha t  ar e definabl e i n term s o f  th e time  o f  th e utterance .  Example s 

includ e ag o an d yesterday .  Plac e deictic s poin t  t o th e locatio n o f  th e speake r  o r  listener .  Example s ar e 

her e an d come .  Come ,  fo r  instance ,  refers  t o a  movemen t  i n th e directio n o f  th e speake r  o r  listener . 

Socia l  deictic s mak e reference  t o a  socia l  relationshi p betwee n th e speake r  an d someon e else .  Con -

side r  th e followin g Japanes e sentences . 

3a)  Abe-sa n w a Imoot o n l  yubiw a o  kure-maslta . 

Mr.-Ab e TOPI C my-siste r  t o rin g DIROB J give-PAS T 

*Mr .  Ab e gav e m y siste r  a  ring. ' 

b) Imooto wa Abe-san ni yubiwa o age-masita. 
my-siste r  TOPI C Mr.-Ab e t o rin g DIROB J give-PAS T 
'My siste r  gav e Mr .  Ab e a  ring. ' 

Not e tha t  ther e ar e tw o separat e verb s correspondin g t o Englis h gv/e .  Th e notio n o f  relative  "socia l  dis -

tance "  i s neede d t o defin e th e distinction .  Kure -  i s  appropriat e onl y whe n th e speake r  i s sociall y "closer " 

t o tiie  recipient  tha n t o di e donor .  Kure -  i s  selecte d i n 3a )  becaus e th e recipient  i s th e speaker' s sister ,  wh o 

i s close r  t o th e speake r  tha n i s Abe ,  th e donor .  Wit h th e dono r  an d recipient reversed,  a s i n 3b) ,  kure -  i s 

not  possible ,  an d th e defaul t  age -  i s selected .  Kure -  i s no t  a n isolate d case ;  socia l  deixi s i n variou s form s 

mns rampan t  throug h th e Japanes e lexicon . 

Speec h Act s 

Ever y utteranc e realizes  a  speec h ac t  o f  som e kind ;  tha t  is ,  i t  i s a n attemp t  t o achiev e som e goa l  o f 

th e speake r  o r  write r  (Searle ,  1969) .  I n conversationa l  contexts ,  however ,  w e dea l  wit h a  greate r  variet y o f 

speec h act s tha t  w e find  in ,  say ,  narrative ,  an d man y ar e achieve d throug h th e us e o f  lexica l  patterns . 

Speec h act s resemble  deictic s i n tiiat  thei r  definitio n requires  reference  t o th e curren t  speake r  an d listener . 

A directive ,  fo r  example ,  ha s th e goa l  o n th e par t  o f  di e speake r  o f  gettin g th e listene r  t o perfor m som e 
action .  Th e speec h act s tha t  w e ar e intereste d i n her e ar e indirec t  one s suc h a s 4) . 

4)  I  wa s wonderin g i f  yo u coul d tak e ou t  th e garbage . 

What  w e not e abou t  suc h utterance s i s tha t  the y hav e bot h a  "hteral "  an d a n "indirect "  sense .  Fo r  exam -

ple ,  i n it s "literal "  sens e 4 )  simpl y constitute s a n assertio n abou t  th e speaker' s wantin g t o kno w some -

thing ,  whil e i n it s "indirect "  sens e i t  function s a s a  directive .  Th e lexico n shoul d b e organize d i n suc h a 

way tha t  boti i  meaning s ar e availabl e t o listener s wh o ar e interpretin g th e sentence s (Gibbs ,  1980) . 

THE LEXICAL MEMORY APPROACH 

The las t  te n year s hav e see n a  mov e i n theoretica l  linguistic s towar d th e inclusio n o f  increasin g 

amount s o f  linguisti c knowledg e i n di e lexico n (e.g. ,  Bresna n &  Kaplan ,  1983 ;  Hudson ,  1984) .  A t  tiie 

same time,  becaus e lexica l  item s ca n b e associate d directi y wit h concept s an d als o provid e muc h o f  th e 

structur e o f  a  phras e directiy ,  languag e processin g model s hav e com e t o b e mosU y lexically -  rathe r  tiian 

syntactically-drive n (e.g. ,  fo r  parsing .  Dyer ,  1983 ;  fo r  generation ,  McKeown ,  1985) .  Finally ,  ther e i s a 

new emphasi s o n idiomaticit y i n language ,  wit h provisio n fo r  a  larg e numbe r  o f  lexica l  entrie s specifyin g 

morpho-syntacti c pattern s o f  varyin g degree s o f  specificity .  Thi s vie w stem s fro m wor k i n linguistic s 

(Fillmore ,  1979) ,  i n psycholinguistic s (Pawle y &  Syder ,  1983 ;  Peters ,  1983) ,  an d witiii n tiie  phrasa l  lexi -

con framewor k an d related  approache s i n A I  (Becker ,  1975 ;  Jacobs ,  1985 ;  Wilensk y &  Arens ,  1980 ;  Zer -

ni k 8 l  Dyer ,  1985) .  Th e argimient s cente r  o n th e shee r  numbe r  o f  lexica l  pattern s whic h canno t  b e 

accounte d fo r  i n term s o f  compositiona l  semantics ,  th e productiv e natur e o f  man y o f  tiiese  phrases ,  an d 

th e computationa l  saving s tha t  result  fro m th e inclusio n o f  frequen t  phrase s i n th e lexicon . 
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At  th e sam e time ,  th e nee d t o integrat e thes e notion s int o th e res t  o f  th e linguisti c syste m ha s le d t o 

th e us e o f  hierarchica l  networ k o r  frame-lik e representatio n system s fo r  linguisti c knowledg e (Hudson , 

1984 ;  Jacobs ,  1985 ;  Langacker ,  1986) .  Thi s approac h result s i n greate r  modularit y an d permit s th e 

efficien t  sharin g o f  feature s throug h th e creatio n o f  categorie s a t  variou s levels .  I n addition ,  th e linguisti c 

knowledg e bas e o f  a  syste m ca n b e represente d usin g th e sam e genera l  framewor k a s fo r  othe r  knowledg e 

i n th e system ,  promotin g uniformity . 

We assum e tha t  linguisti c knowledg e i s acquire d b y associatin g relativel y fixed  pattern s wit h rela -

tivel y specifi c  concept s o r  contextua l  element s (Peters ,  1983) .  W h e n generalization s ar e mad e o n th e basi s 

of  instance s o f  simila r  patterns ,  higher-leve l  node s ar e adde d t o th e hierarchy .  Eac h ne w generalizatio n i s 

eithe r  knowledg e abou t  ho w a  typ e o f  patter n convey s a  semanti c notio n o r  abou t  h o w a  typ e o f  utteranc e 

ca n achiev e a  typ e o f  communicativ e goal . 

Many use s o f  languag e ar e inseparabl e fro m th e context s i n whic h the y occur .  You r  Hono r  i n 2 ) 

abov e provide s on e strikin g example .  Th e implicatio n i s no t  onl y tha t  lexica l  item s nee d t o b e acquire d i n 

contex t  (Zemi k &  Dyer ,  1985 )  bu t  als o tha t  lexica l  item s comprisin g part s o f  knowledg e structure s suc h 

as script s (Schan k & .  Abelson ,  1977 )  ar e learne d alon g wit h th e knowledg e structure s themselves .  Thi s 

positio n agree s wit h researc h emphasizin g th e contextualize d natur e o f  languag e acquisitio n (Hatch , 

Flashner ,  &  Hunt ,  1986) . 

I n C H I E ther e i s a  language-independen t  hierarch y o f  concepts ,  includin g generalize d states ,  events , 

actions ,  physica l  objects ,  an d goals .  Knowledg e abou t  morpholog y i s organize d i n a  separat e hierarch y o f 

word s an d wor d classe s (Hudson ,  1984) .  A n utteranc e associate s a  concep t  wit h a  sequenc e o f  on e o r 

mor e words ,  an d a  speec h ac t  associate s a  goa l  wit h a n utterance .  Th e basi c unit s o f  linguisti c knowledg e 

(abov e th e phonologica l  an d morphologica l  level )  ar e utteranc e an d speec h ac t  generalizations .  W e cal l 

our  schem e th e Lexica l  M e m o r y approac h becaus e o f  th e importanc e o f  lexica l  informatio n an d becaus e 

of  th e way s i n whic h linguisti c knowledg e i s integrate d int o th e res t  o f  memory . 

INTEGRATING LEXICAL, CONCEPTUAL, AND PRAGMATIC INFORMATION 

Generalize d utterance s (GUs )  correspon d closel y t o th e pattern-concep t  pair s o f  phrasa l  lexicons . 

They tak e th e for m o f  frame-lik e structure s an d ar e organize d i n a  hierarchy .  I n additio n t o role s (slots ) 

fo r  a  patter n an d a  conten t  (th e concep t  referre d to) ,  eac h G U ha s "deictic "  role s fo r  speaker ,  listener , 

time ,  an d focu s set ,  th e se t  o f  element s currentl y unde r  discussion ,  plu s a  languag e rol e t o distinguis h pat -

tern s i n CHIE' s tw o languages. ^  G U s correspon d bot h t o lexica l  entrie s an d t o higher-leve l  syntacti c pat -

terns .  Figur e 1  show s ho w th e G U fo r  th e Japanes e ver b age -  (sentenc e 3b )  join s a  nod e i n th e conceptua l 

hierarch y t o th e hierarch y o f  words .  Th e " G "  link s connec t  concept s t o thei r  generalization s (types) ;  th e 

" = "  link s joi n equivalen t  concepts .  Rol e name s appea r  i n lower-case .  Th e portio n o f  th e conceptua l 

hierarch y show n i n th e figure  include s ATRANS,  a  transfe r  o f  somethin g fro m on e perso n t o anothe r 

(Schan k & .  Abelson ,  1977 )  an d a  specializatio n o f  thi s concept ,  ATRANS-FROM-ACTOR,  a n ATRANS i n 

whic h th e perso n fro m w h o m th e objec t  i s  transferre d i s viewe d a s th e acto r  (Jacobs ,  1985) .  U.AGE -

represent s a  clas s o f  utterance s whic h refe r  t o a n instanc e o f  ATRANS-FROM-ACTOR an d hav e a  wor d o f 

typ e "AGE_ "  a s th e hea d o f  thei r  patterns .  "AGE "  represent s verb s wit h ste m age- .  T w o subtype s o f  "AGE_ " 

ar e show n i n th e figure,  includin g "AGEMASITA" ,  th e for m use d i n 3b) . 

Generalize d speec h act s (GSAs )  ar e prototypica l  association s o f  goal s wit h G U s whic h constitut e 

plan s t o achiev e thes e goals .  The y functio n lik e th e goal-pla n association s i n Wilensk y (1983) .  Eac h 

G SA ha s role s fo r  a n objectiv e o f  th e speake r  (th e goal )  an d a  G U plan .  Th e goa l  i n a  G S A intend s di e 

plan ;  tha t  is ,  th e executio n o f  th e pla n i s a  consequenc e o f  th e planner' s desir e t o achiev e th e goa l  (Dyer , 

1983) .  Lik e G U s ,  G S A s ar e arrange d i n a  hierarchy . 

^For  simplicit y th e languag e rol e i s ignore d i n th e remainde r  o f  thi s paper .  Se e Gasse r  (1985) . 
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C O N C E P TS 
GENERALIZED 

U T T E R A N C ES 
W O R DS 

ACT 

T 

UTTER 

5 

VERB 

U.CLAUSE 

ATRANS 

— J — I 

U.TRANSmVE 

"AGE 

ATRANS-FROM-ACTOR 

from from'̂ —- I 

actor '^-^ 

I 

U.AGE-

— conten t AGETA 

patter n y 

head ^ 

"AGEMASITA" 

Figur e 1 :  Organizatio n o f  Memor y i n CHI E 

I n additio n t o th e familia r  illocutionar y act s (Searie ,  1969) ,  O S A s includ e act s suc h a s thos e real -

ize d b y vocatives .  On e us e o f  vocative s i s embodie d i n th e G S A SA.ADDRESS,  show n i n Figur e 2 .  I n thi s 

and subsequen t  figure s restriction s o n role s appea r  i n parenthese s followin g di e rol e names .  Thu s th e pla n 

fo r  SA.ADDRESS mus t  b e a  kin d o f  U.REFER.  Wha t  SAj\DDRES S represent s i s roughl y th e following :  fo r  A 

t o ge t  B  t o ATTEND (Schan k &  Abelson ,  1977 )  t o a n utteranc e o f  A's ,  A  produce s a n utteranc e whic h 

refer s t o B  ( a U.REFER) . 

G Us an d GSAs ,  lik e othe r  node s i n th e network ,  implicitl y  inheri t  al l  o f  th e rol e informatio n con -

taine d i n thei r  generalization s (Fahlman ,  1979) .  Fo r  thi s reaso n a  fram e onl y make s referenc e t o thos e 

role s whic h ar e restricte d i n tha t  frame .  Fo r  example ,  a  genera l  relationshi p whic h i s tru e fo r  al l  G S A s i s 

tha t  th e perso n havin g th e objectiv e i s als o th e speake r  o f  th e plan-utterance .  Thi s fac t  i s  no t  show n i n 

Figur e 2  becaus e i t  i s  inheritabl e fro m th e genera l  G S A ,  SPEECH-ACT. 

SAADDRESS i s to o genera l  t o provid e specifi c  informatio n abou t  th e patter n fo r  it s  plan-utterance , 

and i t  ha s sp)ecialization s fo r  particula r  categorie s o f  addressee s an d particula r  contexts .  On e o f  thes e i s 

th e G S A fo r  addressin g a  judg e durin g a  trial ,  show n i n Figur e 3 .  SA.ADDRESS-TO-JUDGE i s on e o f  a  se t  o f 

speec h act s whic h for m element s o f  th e tria l  script .  Your  Hono r  i s appropriat e onl y i n th e contex t  o f  a  tria l 

and onl y fo r  addressin g th e particula r  judg e wh o i s presidin g a t  th e trial .  Embeddin g thi s G S A i n th e tria l 

scrip t  allow s u s t o represent  thes e fact s i n a  straightforwar d way . 
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SA.ADDRESS 

[generalization :  SPEECH-ACT] 

objectiv e (GOA L ob j  (ATTEN D actor-# • 

pla n (U.REFE R speake r  "4 -

listene r  - ^ 

t o (UTTE R speake r 

— gm ^ 

)) ) 

conten t  ^ ? 

Figur e 2 :  GS A fo r  Addres s 

$TRIA L 

characters :  judg e < 

lawyer s 

speech-acts :  sa.question-witnes s 

sa.address-judg e (SA.ADDRES S 

pla n listene r 

patter n de t  ("YOUR" ) 

head ("HONOR") ) 

•  M M M W < » M « M M « W B » M M « M M » W W aW — »>«*• •  — a  — >» M 

Figur e 3 :  GS A fo r  Addressin g Judg e 

PROCESS O F GENERATION 

Generatio n involve s selectin g GSAs an d GUs i n memor y whic h matc h inpu t  goal s o f  th e speake r 

and conceptua l  conten t  t o b e referre d to .  Th e G S A s an d G U s yiel d pattern s whic h ar e usuall y onl y par -

tiall y  specified .  Thes e ar e combine d i n a  proces s analogou s t o unificatio n (Kay ,  1979 )  t o produc e com -

plet e patterns . 

For  th e purpose s o f  generation ,  G S A s ar e indexe d b y thei r  objectiv e role s an d G U s b y thei r  conten t 

roles .  Bot h ma y b e indexe d furthe r  i n term s o f  th e context s i n whic h the y occur .  Selectio n o f  a n appropri -

at e G S A o r  G U ofte n involve s classifyin g th e goa l  o r  conten t  instanc e o n th e basi s o f  successiv e discrimi -

nation .  I n thi s sens e th e node s i n th e G S A an d G U hierarchie s correspon d t o th e node s i n a  discriminatio n 

networ k (Goldman ,  1975) . 

Conside r  th e generatio n o f  you r  Hono r  i n sentenc e 2) .  Thi s occur s i n th e contex t  o f  a  trial ,  an d w e 

assume tha t  th e tria l  scrip t  ha s alread y bee n instantiate d alon g wit h it s variou s roles .  Th e speaker' s goa l  i s 

tha t  th e judg e atten d t o his/he r  question .  Thi s matche s th e goa l  i n SA.ADDRESS.  SA.ADDRESS ha s 
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specializations ,  distinguishe d o n th e basi s o f  thei r  contexts ,  s o furthe r  classificatio n i s possible .  On e spec -

ializatio n i s  SAADDRESS-TO-JUDGE,  whic h matche s th e speec h ac t  bein g formulate d becaus e i t  exist s 

withi n th e tria l  scrip t  an d becaus e th e intende d addresse e i s th e curren t  presidin g judge .  SA.ADDRESS-TO-

JUDGE provide s th e ful l  patter n fo r  th e utterance ,  you r  Honor .  I n mos t  cases ,  on e o r  mor e G U s woul d als o 

need t o b e selecte d t o complet e th e pattern . 

DISCOURSE AND SOCIAL DEDQS 

Lik e othe r  discours e deictics ,  spea k o f  th e devi l  make s reference  t o a n elemen t  tha t  i s  unde r  discus -

sion ,  i.e. ,  a  member  o f  th e curren t  focu s se t  (Grosz ,  1984 ;  McKeown ,  1985) .  Spea k o f  th e devi l  i s use d t o 

make th e listene r  awar e o f  a  coincidence ,  namely ,  tha t  a  perso n wh o i s a  member  o f  th e focu s se t  ha s jus t 

arrive d o n th e scene .  Sinc e coincidence s ar e usuall y worth y o f  mention ,  i t  i s no t  surprisin g tha t  language s 

hav e conventiona l  way s o f  referring  t o particula r  kind s o f  coincidences .  Thu s correspondin g t o Englis h 

spea k o f  th e devi l  i s Japanes e uwas a o  sureb a kage ,  literally ,  'i f  (you )  mak e a  rumo r  (abou t  a  person) ,  (his ) 

shado w (appears)' .  Th e G U fo r  spea k o f  th e devi l  i s show n i n Figur e 4 .  W e represen t  a  coincidenc e a s a 

fac t  wit h thre e arguments ,  on e fo r  th e commo n elemen t  an d th e other s fo r  tw o fact s whic h ar e tru e o f  th e 

common element .  I n th e cas e o f  spea k o f  th e devi l  th e c o m m o n elemen t  i s th e perso n i n question ,  on e fac t 

i s th e membershi p o f  thi s perso n i n th e curren t  focus-set ,  an d th e othe r  fac t  i s th e physica l  transfe r  o f  th e 

perso n t o th e locatio n o f  th e speaker . 

Conside r  no w sentence s 3a )  an d 3b) .  Th e verb s kure -  an d age- ,  lik e Englis h give ,  bot h refe r  t o th e 

concep t  ATRANS-FROM-ACTOR,  whic h i s show n i n Figur e 1 .  Wha t  distinguishe s th e G U s fo r  thes e tw o 

verb s i s th e provisio n regarding  relative  socia l  distanc e fo r  kure- .  Fo r  suc h G U s w e nee d t o ad d th e possi -

bilit y  o f  a  constraint .  A  constrain t  is' a rol e filled  b y a  fac t  whic h associate s otiie r  role s i n th e frame .  Fig -

ur e 5  show s th e G U fo r  thi s word .  Th e constrain t  fo r  U.KURE -  i s  tha t  th e recipient  o f  th e ATRANS i s 

sociall y neare r  t o th e speake r  tha n i s th e dono r  o f  th e ATRANS.  I n generatin g 3a )  di e inpu t  concep t 

matche s th e conten t  role s o f  bot h U.KURE -  an d U.AGE- .  Th e rul e w e appl y i n suc h case s i s th e principl e o f 

specificit y (Anderson ,  1983) :  whe n mor e tha n on e ite m matche s a n input ,  selec t  th e on e whic h bette r 

U.SPEAK-OF-THE-DEVI L 

(generalization :  U.DECLARATIVE ] 

speake r  locatio n - ^ 

focus-se t  - ^ 

conten t  (COINCIDENC E common-elemen t  (HUMAN)  m 

fact 1 (MEMBER-OF member 

s e t ' ^ — 

fact 2 (PTRANSob j  ' < 

t o ̂  

patter n u.subjec t  (NONE ) 

hea d ("SPEAK" ) 

u.com p patter n pre p ("OF" ) 

det  ("THE" ) 

hea d ("DEVIL" ) 

Figur e 4 :  G U fo r  spea k o f  th e devi l 
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U.KURE-

[generalization :  U.TRANSITIVE ] 

speake r  ^ 

conten t  (ATRANS-FROM-ACTOR to- < 

•fro m 

constrain t  (RELATIVE-SOCIAL-DISTANC E reference-poin t 

neare r  - ^ 

•  farther ) 

i 

i 

patter n hea d ("KUREJ' ; 

Figures :  GDiorkure -

characterize s th e inpu t  I n thi s cas e thi s i s  U.KURE- ,  whic h matche s o n on e mor e rol e tha n doe s U.AGE- . 

INDIRECT SPEECH ACTS AND LITERAL MEANING 

Now conside r  th e directiv e i n 4) .  Fo r  ever y directiv e ther e i s a  goa l  whic h th e speake r  hope s t o 

achiev e b y havin g th e listene r  perfor m som e ac t  I n othe r  words ,  th e pla n t o satisf y th e top-leve l  goa l 
involve s a n agenc y subgoa l  (Schan k &  Abelson ,  1977) .  Th e immediat e goa l  behin d a  directive ,  then ,  i s  t o 
have th e listene r  wan t  t o perfor m th e desire d ac t  Th e G S A fo r  directive s i s show n i n Figur e 6 . 

The specialization s o f  SA.DIRECTIV E provid e alternativ e way s o f  achievin g th e agenc y goal .  Thes e 

ar e distinguishe d o n th e basi s o f  th e speaker' s expectatio n tha t  th e listene r  wil l  perfor m th e requeste d act . 

For  command s th e speake r  i s relativel y certai n o f  success .  Thi s expectatio n ca n deriv e eithe r  fro m th e 
authorit y tha t  th e speake r  ha s ove r  th e listene r  o r  th e eas e o f  th e task .  Whe n th e expectatio n o f  succes s i s 

SA.DIRECTIV E 

[generalization :  SPEECH-ACT] 

objectiv e (GOA L ob j  (GOA L planne r 

pla n (UTTE R listener-4 -
obj  (ACT)) ) ^) )  ^ , 

I 

S A R E Q U E ST 

expectations :  goal-statu s (UNCERTAIN ) 

Figur e 6 :  GSAs fo r  Directive s an d Request s 
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not  high ,  o n th e othe r  hand ,  mor e polit e directives ,  requests ,  ar e calle d fo r  (Figur e 6) .  Specialfzation s o f 

th e request  G S A specif y particula r  request  patterns .  Figur e 7  give s on e o f  these ,  th e O S A  whic h i s use d i n 

generatin g sentenc e 4) .  SA.WONDER associate s it s patter n wit h bot h it s "indirect "  an d "literal "  mean -

ings .  Th e indirec t  meanin g i s availabl e becaus e th e objectiv e o f  thi s G S A i s tha t  fo r  requests.  Th e litera l 

meanin g i s accessibl e becaus e th e plan-utteranc e inherit s fro m U.WONDER,  th e genera l  G U fo r  sentence s 

wid i  th e ver b wonder .  Th e conten t  o f  SA.WONDER's plan-utteranc e i s inherite d fro m U.WONDER.  Thi s 

concept ,  show n i n th e figure  fo r  convenience ,  i s th e litera l  meanin g o f  wonder ,  i.e. ,  a  goa l  o f  th e speake r  t o 

kno w som e fact . 

Not e tha t  th e patter n provide d b y SA.WONDER i s mor e genera l  tha n /  wa s wonderin g if .  Rathe r  i t 

specifie s tha t  th e subjec t  refer  t o th e speaker ,  tha t  th e hea d b e a  for m o f  th e ver b wonder ,  an d tha t  th e com -

plemen t  b e a  nominalize d yes/n o question .  Thu s th e patter n als o accommodate s variant s suc h a s w e 

wonder  whether . 

COMPARISON WITH OTHER APPROACHES 

Existin g natura l  languag e processin g system s hav e bee n abl e t o avoi d som e o f  th e problem s 

describe d i n sectio n 2  becaus e the y d o no t  generall y dea l  wit h unedite d dialogue .  T w o area s tha t  hav e 

received  a  goo d dea l  o f  attention ,  particularl y i n th e languag e generatio n literature ,  ar e speec h ac t  plannin g 

(Appelt ,  1985 ;  Cohe n &  Perrault ,  1979 )  an d focu s (Grosz ,  1981 ;  McKeown ,  1985) .  Whil e thes e research -

er s hav e mad e importan t  progres s i n handlin g th e pragmati c aspect s o f  generation ,  al l  ar e limite d b y thei r 

failur e t o integrat e th e lexico n int o th e rest  o f  memory .  The y maintai n a  functiona l  separatio n o f  th e 

grammar  fro m th e lexicon ,  an d the y mak e n o attemp t  t o incorporat e lexica l  knowledg e int o othe r  memor y 

structures .  Thi s create s problem s fo r  representing  lexica l  item s tha t  realize  deicti c o r  speec h ac t  function s 

or  tha t  ar e closel y tie d t o particula r  socia l  contexts .  Wor k i n th e phrasa l  lexico n framework ,  o n th e othe r 

SA.  W O N D ER 

[generalization :  SA.REQUESTl 

objectiv e (GOA L planne r  M — 

obj  (GOA L planne r 

•ob j 

pla n (U.DECLARATIV E +  U.WONDER 

speake r  - ^ 

listene r  M 

conten t  (GOA L planne r 

obj  (KNO W knower -

• o b j 

patter n u.subjec t  (U.REFE R content- ^ 

head ("WONDERJ" ) 

u.com p (U.NOM-Y/N-QUESTIO N 

•  content) ) 

) ) 

) 

Figur e 7 :  G S A fo r  Request s Usin g wonde r 
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hand ,  ha s t o a  certai n exten t  eliminate d th e lexicon/phrase-structur e distinctio n bu t  ha s no t  generall y 

addresse d pragmati c issues . 

I n th e Lexica l  M e m o r y approac h mos t  pattern s ar e amalgam s o f  syntacti c an d lexica l  information . 

Thos e pattern s whic h ar e purel y syntactic ,  suc h a s thos e specifyin g th e structur e fo r  questions ,  ar e par t  o f 

th e sam e hierarch y a s th e lower-leve l  "lexical "  patterns .  Becaus e G U s hav e thei r  deicti c role s buil t  in , 

any patter n ma y b e assigne d a  deicti c function .  A t  th e sam e time ,  becaus e G U s fill  th e pla n role s i n GSAs , 

any patter n ma y als o dinecti y satisf y th e goa l  behin d a  speec h ac t  type .  Th e representatio n o f  context -

oriente d expression s lik e you r  Hono r  i s als o facilitate d b y th e possibilit y  o f  includin g G U s an d G S A s a s 

component s o f  othe r  memor y structures ,  suc h a s scripts . 

The integrate d natur e o f  ou r  approac h distinguishe s i t  i n othe r  way s fro m mos t  mainstrea m linguis -

ti c  theories .  First ,  pattern s i n C H I E d o no t  hav e a  lif e o f  thei r  own ;  the y ar e define d onl y insofa r  a s the y 

fill  a  slo t  i n a  G U ,  whic h ma y i n tur n fill  th e pla n slo t  i n a  G S A .  I n othe r  words ,  the y ar e alway s intimatel y 

associate d wit h eithe r  semanti c conten t  o r  pragmati c inten t  Thi s contrast s wit h th e autonom y o f  synta x 

positio n bu t  i s i n agreemen t  wit h "functional "  view s o f  synta x (e.g. .  Bate s &  MacWhinney ,  1982 ;  Lan -

gacker ,  1986) .  Second ,  th e fac t  tha t  linguisti c knowledg e i s represented  i n th e sam e genera l  framewor k a s 

othe r  knowledg e an d tha t  lexica l  entrie s ar e integrate d int o conceptua l  memor y i s mor e tha n a  computa -

tiona l  convenience .  Thi s reflects  a n attemp t  t o discove r  th e exten t  t o whic h linguisti c knowledg e share s 

propertie s wit h othe r  kind s o f  knowledge .  Thi s approac h stand s i n oppositio n t o tha t  o f  Chomskya n 

linguisric s bu t  i s favore d b y a n increasin g numbe r  o f  linguist s an d psychologist s (e.g. ,  Anderson ,  1983 ; 

Hudson ,  1984 ;  Langacker ,  1986) . 

CURRENT STATUS AND FUTURE WORK 
CHI E i s implemente d i n AMI ,  a  semanti c networ k formalis m base d loosel y o n Fahlman' s (1979 ) 

N E T L.  Th e progra m currentl y generate s sentence s fo r  a  smal l  numbe r  o f  expression s o f  th e typ e dis -

cusse d i n thi s paper .  Th e wor k i s stil l  limite d i n severa l  ways : 

1.  Ther e i s n o accoun t  o f  wher e discours e goal s com e from;  i.e. ,  th e progra m i s no t  really  ready  t o parti -

cipat e i n conversations .  A  futur e goa l  o f  th e projec t  i s t o integrat e th e progra m int o a  mode l  o f  th e 

generatio n o f  conversation ,  suc h a s tha t  o f  Reichma n (1985) . 

2.  Ther e i s n o facilit y  fo r  representing  aspect s o f  th e listener' s curren t  knowledg e state .  Listene r 

knowledg e enter s int o th e definitio n a  numbe r  o f  lexica l  items ,  i n particular ,  thos e o f  a  "presupposi -

tional"  natur e suc h a s again .  S o tha t  th e progra m ca n mak e us e o f  thi s sor t  o f  informatio n i n lexica l 

entries ,  w e ar e developin g a  procedur e fo r  "proving "  whethe r  th e listene r  know s a  certai n fac t  o r 

know s o f  a  certai n entity . 

3.  G U s an d G S A s zx ^  prototypica l  associations ,  an d C H I E canno t  currentl y us e the m i n atypica l  ways . 

A speake r  ma y mak e creativ e us e o f  a n associatio n i n settin g u p a n analog y betwee n tw o contexts . 

The expressio n you r  honor ,  fo r  example ,  migh t  b e use d b y a  speake r  addressin g someon e othe r  tha n a 

presidin g judg e whe n a  goa l  i s t o brin g ou t  th e addressee' s attemp t  t o exercis e judge-lik e authorit y i n 

some context .  W e ar e currenti y workin g o n a  schem e fo r  buildin g analogie s t o satisf y generatio n 

goals . 

CONCLUSIONS 

I n thi s pape r  w e hav e presente d a n approac h i n whic h linguisti c knowledg e i s integrate d i n variou s 

ways int o th e rest  o f  memory : 

1.  G U s associat e morpho-syntacti c pattern s directl y wit h concep t  types . 

2.  G S A s associat e goal s wit h discours e plan s tha t  ar e realized  a s utterances .  The y ar e use d i n th e sam e 

way a s goal-pla n association s tha t  d o no t  involv e language . 

3.  Bot h G U s an d G S A s ar e ofte n embedde d i n an d indexe d t o particula r  socia l  situations . 
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CHI E extend s th e phrasa l  lexico n approac h t o allo w lexica l  entrie s t o mak e declarativ e referenc e t o 

th e element s o f  a n utteranc e itsel f  an d t o role s i n th e socia l  contex t  i n whic h a n utteranc e occurs .  I n addi -

tion ,  ou r  approac h ha s importan t  implication s fo r  a  mode l  o f  languag e acquisition .  G U s an d G S A s consis t 

of  declarativel y expresse d generalization s abou t  languag e behavio r  an d thu s presen t  goo d candidate s fo r 

di e basi c incrementa l  unit s o f  languag e acquisition .  Moreover ,  sinc e G U s an d G S A s ma y b e component s 

of  non-linguisti c memor y structures ,  th e acquisitio n o f  th e linguisti c unit s ca n b e see n a s par t  o f  th e 

acquisitio n o f  th e large r  conceptua l  an d situationa l  structures .  I n thi s sens e languag e acquisitio n become s 

one aspec t  o f  learnin g abou t  socia l  interaction . 
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