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ABSTRACT 

This paper reports on development of a natural language processing 

syste m base d o n h u m a n communicatio n theory .  Ou r  system ,  D I A L S (fo r 

D I A L o g u e Structures) ,  implement s an d extend s th e theor y o f 

metacommunicatio n develope d i n th e fiel d o f  h u m a n speec h 

communication .  Th e theor y o f  Dialogu e Structure s i s base d o n researc h 

showin g tha t  th e interpretatio n o f  conversatio n i s enable d b y 

metacommunication s helpfu l  i n managin g interaction s an d tha t  indirec t 

request s ar e usuall y pattern s expressin g relationship s i n th e interactio n 

rathe r  tha n simpl y expressin g th e conten t  o f  th e request .  A s such , 

indirec t  request s ar e bes t  interprete d b y a  semanti c g ramma r  exper t  a t 

managin g communciation ,  rathe r  tha n a  semanti c g r a m m a r  knowledgabl e 

on som e specifi c  tas k domain .  Ou r  system ,  base d o n thi s approach , 

correctl y interpret s al l  indirec t  request s fro m a  corpu s o f  150 0 request s 

transcribe d fro m tap e recording s wit h a  combine d tota l  o f  ove r  8 0 

minute s o f  continuou s conversatio n o f  2 7 dialogue s betwee n airlin e 

reservatio n agent s an d customers . 

INTRODUCTION 

We approach the programming of NLP systems from the 

perspectiv e o f  h u m a n communicatio n theory .  W e believ e tha t  th e theor y 

of  metacommunicatio n (Sanfor d &  Roach ,  1987a ,  1987b ,  1987c ,  1988 ,  i n 

press )  provide s a n approac h t o framin g linguisti c utterances .  Indeed ,  w e 

argu e tha t  th e communicativ e behavio r  o f  th e interactant s i s mor e 

importan t  tha n task-specifi c  knowledg e fo r  makin g suc h inferences .  Ou r 

^  Th e researc h reporte d her e wa s conducte d a t  Virgini a Tec h an d constitute s 
partia l  completio n o f  th e requirement s fo r  th e Ph .  D .  o f  Davi d L .  Sanfor d a t  th e 
Universit y o f  Illinois . 

2 Currentl y at :  Boein g Aerospac e 
Mai l  Stop :  82-5 8 
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theory of Dialogue Structures currently does not cover the entire domain 

of  interpersona l  interaction .  Peopl e wit h a  histor y o f  interactio n develo p 

uniqu e phrasing s an d interpretations ,  requirin g representation s o f 

m e m o ry structure s fo r  interpersona l  relationship s tha t  w e hav e no t 

develope d yet .  Therefore ,  w e ar e focusin g ou r  initia l  researc h o n 

context s tha t  involv e stranger s interacting .  I n particular ,  w e choos e t o 

focu s o n interaction s betwee n airlin e reservatio n customer s an d agents , 

whic h involve s utterance s ric h wit h requests .  I n thi s paper ,  w e wil l 

explai n h o w D I A L S (ou r  implementatio n o f  D I A L o g u e Structures ) 

identifie s an d use s metacommunicationa l  knowledg e t o determin e th e 

meanin g o f  indirec t  request s uttere d i n suc h contexts .  W e canno t  explai n 

everythin g abou t  ou r  theor y i n seve n pages ,  s o ou r  explanatio n o f  th e 

theor y wil l  b e incomplete ,  a t  best . 

INDIRECT REQUESTS 

Grosz (1980) and Allen (1983) define indirect requests as requests 

i n whic h th e surfac e utteranc e appear s t o b e askin g fo r  a  yes/n o 

response ,  whil e th e underlyin g intentio n i s t o ge t  somethin g else .  W e 

conside r  indirec t  request s t o b e conventionalize d phrasing s o f  pleadin g 

"imperativ e force, "  a  metacommunicationa l  expressio n use d t o manag e 

interactio n rathe r  tha n a  sourc e o f  task-specifi c  information .  W e divid e 

thi s sectio n int o tw o parts :  w e firs t  analyz e h o w peopl e us e indirec t 

request s an d the n w e explai n h o w D I A L S handle s indirec t  requests . 

How People Use Indirect Requests 

There are two possible functions of requests worded indirectly: 

first ,  the y ar e no t  trul y indirec t  an d ar e askin g fo r  a  yes/n o response ; 

second ,  the y ar e trul y indirec t  an d expec t  th e responden t  t o d o more .  A 

communicato r  i s confronte d wit h decidin g whic h i s intende d an d why . 

Knowledge Needed for Analyzing Indirect Requests 

Content metaknowledge. When an "indirect request" is actually 

direct ,  i.e. ,  w h e n th e requesto r  want s a  yes/n o response ,  metaknowledg e 

abou t  th e tas k domai n i s neede d t o answe r  th e question .  Firs t  conside r 

an exampl e fro m Alle n (1983) :  " D o yo u k n o w w h e n th e Windso r  trai n 

leaves? "  H o w coul d a  N L P syste m determin e whethe r  t o answe r  thi s 

wit h a  ye s o r  no ? I t  coul d examin e it s database ,  seein g i f  i t  ca n fin d a 

departur e tim e fo r  a  trai n heade d t o Windsor .  I f  i t  find s suc h a n entry , 

the n i t  answer s "yes" ;  i f  not ,  i t  answer s "no. "  Eithe r  way ,  i t  determine s 

th e embedde d reques t  an d base s it s answe r  o n it s succes s a t  fulfillin g th e 
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underlying request. But consider this strategy with an example from 

Gros z (1980) :  "Ca n yo u hel p m e ge t  a  banana? "  T o answer ,  i t  trie s t o 

hel p ge t  a  banana .  I f  i t  i s  successfu l  a t  gettin g a  banana ,  the n i t  say s 

"yes. "  Bu t  w e bega n b y assumin g tha t  th e requesto r  simpl y wante d a 

yes/n o response .  T o giv e suc h a  response ,  thi s strateg y require s tha t  th e 

embedde d indirec t  reques t  b e fulfilled .  Th e bette r  strateg y i s t o provid e 

th e syste m wit h metaknowledg e abou t  th e tas k domain .  I t  mus t  no t  onl y 

k n o w thing s (e.g. ,  departur e time s o f  trains )  an d b e abl e t o d o thing s (e.g. , 

get  bananas) ,  bu t  mus t  k n o w tha t  i t  know s the m o r  tha t  i t  ca n d o them . 

Thi s wa s firs t  recognize d w h e n Joh n McCarth y (1968 )  propose d 

knowledg e structure s tha t  include d th e "canult "  metaknowledg e 

structure ,  i.e. ,  tha t  th e syste m "ca n ultimately "  d o something . 

Relationshi p m e t a k n o w l e d g e .  N o w conside r  th e alternative , 

tha t  th e "indirec t  request "  i s  actuall y indirect .  Th e syste m parse s th e 

indirec t  request ,  " D o yo u k n o w whe n th e Windso r  trai n leaves? "  check s 

it s metaknowledg e an d find s tha t  i t  ca n indee d provid e th e information . 

I t  coul d sto p ther e an d simpl y sa y "yes. "  Bu t  w e ar e assumin g tha t  thi s i s 

an indirec t  request .  H o w doe s th e syste m k n o w this ? I t  need s othe r 

metaknowledg e usefu l  fo r  inferrin g tha t  "yes "  i s insufficient .  O n e 

valuabl e typ e o f  metaknowledg e woul d involv e som e additiona l 

knowledg e abou t  th e tas k domain .  Fo r  example ,  i t  woul d b e usefu l  t o 

k n o w tha t  havin g informatio n abou t  trai n departur e time s i s ofte n 

neede d t o rid e a  train .  Thi s i s informatio n abou t  a  speaker' s tas k goal s o r 

intentions ,  i n thi s case ,  th e goa l  o f  ridin g o n a  train . 

W hy di d th e speake r  us e indirectio n t o as k w h e n i t  leaves ? S o m e 

theorist s (e.g. ,  Searle ,  1975 )  sa y tha t  speaker s us e indirectio n t o appea r 

polite .  N o w w e ar e n o longe r  talkin g abou t  intention s relate d t o a  singl e 

tas k domain ,  suc h a s trai n transportation ,  bu t  t o a  secon d tas k domai n 

abou t  managin g interpersona l  relationships .  Thi s i s communicatio n 

relate d t o a  specia l  typ e o f  metaknowledge ,  calle d "metacommunication. " 

We finall y arriv e a t  ou r  majo r  theoretica l  hypothesis ,  tha t  ther e ar e tw o 

type s o f  metaknowledg e neede d t o handl e indirec t  requests :  conten t 

metaknowledg e abou t  tas k domains ,  suc h a s bookin g reservations ,  an d 

relationshi p metaknowledg e abou t  managin g interactions . 

Behavioral Data on Use of Indirect Requests 

Our research is based on a collection of 1500 requests transcribed 

fro m 2 7 telephon e conversation s betwee n airlin e reservatio n agent s an d 

customers .  I n additio n t o ou r  o w n collectio n o f  actua l  h u m a n behavior , 

some o f  thi s analysi s i s base d o n th e behaviora l  researc h o f  others . 

Frequenc y o f  use .  Ou t  o f  ou r  150 0 sentences ,  onl y 17 ,  o r  1.13% , 

ar e indirec t  requests .  Thi s m a y soun d surprising ,  considerin g tha t 
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interaction s betwee n airlin e reservatio n agent s an d customer s i s a 

contex t  i n whic h ther e ar e a  grea t  m a n y requests .  Althoug h indirec t 

request s see m t o b e seldo m used ,  whe n the y ar e use d the y shoul d b e 

correctl y interprete d b y a  N L P system .  Interestingly ,  o f  ou r  2 7 

conversations ,  th e 1 7 indirec t  request s appea r  i n onl y 1 1 conversations . 

O ne conversatio n ha s thre e indirec t  requests ,  fou r  conversation s contai n 

tw o indirec t  request s each ,  si x conversation s contai n on e indirec t  reques t 

each ,  an d 1 6 o f  th e conversation s hav e n o indirec t  requests . 

Ev idenc e o n orde r  o f  analysi s fo r  indirec t  requests .  I f  th e 

surfac e meanin g i s automaticall y interprete d first ,  becaus e i t  woul d tak e 

mor e wor k an d tim e t o g o on ,  mistake s woul d mor e likel y involv e sayin g 

"yes "  o r  " no "  w h e n th e requesto r  reall y wante d somethin g more .  I f  th e 

surfac e for m i s ignore d an d th e underlyin g meanin g i s processe d first , 

the n mistake s woul d mor e likel y involv e sayin g o r  doin g mor e w h e n onl y 

a yes/n o respons e wa s sought .  Conside r  i f  someon e asks ,  " D o yo u k n o w 

th e time? "  an d receive s th e response ,  "Yes. "  Th e requesto r  assume s tha t 

th e responden t  i s bein g uncooperativ e o r  funny ;  peopl e generall y d o no t 

us e languag e i n suc h a  naiv e manner .  Bu t  w h e n peopl e giv e mor e w h e n 

onl y a  yes/n o respons e i s wanted ,  th e requesto r  i s mor e likel y t o accep t 

i t  a s a  mistak e i n interpretation .  A n d i n referenc e t o th e tim e take n t o 

proces s th e direc t  vs .  indirec t  meanings ,  w h e n researcher s measure d th e 

tim e take n b y adult s t o interpre t  request s tha t  wer e embedde d i n a  stor y 

context ,  i t  actuall y too k longe r  t o understan d surfac e meaning s tha n 

indirec t  meaning s (Gibbs ,  1979) . 

Representing Metacommunication for Indirect Requests 

Our representation of requests starts with a typology of 22 

categorie s o f  reques t  form s base d o n ou r  researc h int o th e "imperativ e 

force "  wit h whic h a  reques t  i s phrased .  Indirec t  request s expres s 

pleadin g imperativ e forc e an d appea r  i n si x categorie s (se e Tabl e 1) . 

I n additio n t o representin g th e for m o f  request s i n English ,  Dialogu e 

Structure s provide s a  representatio n o f  th e conversatio n a s a  networ k o f 

interactin g participant s (Sanfor d &  Roach ,  1988) .  Thi s representatio n 

include s no t  onl y w h o i s speakin g t o w h o m ,  bu t  w h o i s speakin g fo r 

w h o m.  Tha t  is ,  i t  i s  c o m m o n fo r  on e perso n t o ac t  a s a  communicativ e 

"proxy "  fo r  anothe r  person ,  e.g. ,  a  secretar y i s "deputized "  t o spea k fo r 

his/he r  bos s an d th e reservatio n agen t  i s "deputized "  t o spea k fo r  th e 

airline s i n negotiatin g th e sal e o f  a  ticket .  Usually ,  thi s "proxy/deputer " 

structur e remain s i n th e background .  Occasionall y i t  i s  m a d e explici t 

suc h a s i n on e o f  ou r  transcripts ;  w h e n a n agen t  doe s no t  wan t  t o b e 

blame d fo r  th e hig h cos t  o f  a  ticket ,  sh e says ,  " T W A i s showin g m e a  fare , 

hig h seaso n o f  $70 3 base d ou t  o f  Washington. " 
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When two people are interacting, they usually act as proxies for 

separat e people ,  tha t  is ,  bot h spea k fo r  themselve s o r  someon e else .  Bu t 

occasionally ,  on e participan t  speak s fo r  th e othe r  participan t  i n th e 

conversation .  I n thi s case ,  a n indirec t  reques t  provide s adde d 

complications .  Befor e showin g h o w w e handl e thi s case ,  le t  u s conside r 

th e simple r  cas e i n whic h eac h i s speakin g fo r  someon e othe r  tha t  th e 

othe r  participant . 

W h en a n indirec t  reques t  i s encountered ,  D I A L S ha s a  se t  o f  rule s 

fo r  transformin g suc h pattern s int o a  direct ,  canonica l  form .  Fo r  example , 

an indirec t  patter n suc h a s " D o yo u k n o w "  i s transforme d int o " I  reques t 

t o k n o w "  an d "Ca n yo u hel p m e "  i s transforme d int o " I  reques t  yo u hel p 

me. "  I n th e cas e wher e on e speake r  i s actin g a s a  prox y fo r  th e othe r 

speaker ,  th e se t  o f  transformation s ar e slightl y different .  Fo r  example ,  i f 

th e speake r  want s t o us e a  pa y phone ,  " D o yo u hav e a  dime? "  i s 

transforme d int o " I  reques t  t o hav e a  dime. "  Bu t  w h e n th e heare r  i s 

tryin g t o us e a  pa y phon e an d i s checkin g hi s pocket s o r  he r  purse ,  th e 

speake r  i s actin g a s a  prox y fo r  th e heare r  w h e n stating ,  " D o yo u hav e a 

d ime? "  an d thi s i s transforme d int o " I  reques t  t o giv e yo u a  dime. " 

Th e ful l  se t  o f  indirec t  request s fro m ou r  protocol s an d thei r 

respectiv e direc t  transformation s ar e presente d i n Tabl e 1 .  A s i t  shows , 

al l  1 7 o f  th e indirec t  request s i n ou r  protoco l  collectio n o f  150 0 request s 

ar e correctl y transforme d b y D I A L S .  Th e identificatio n o f  th e for m an d 

imperativ e forc e o f  eac h reques t  an d th e transformatio n t o a  standar d 

for m take s betwee n 3  an d 1 4 C P U second s usin g a  1  klip s P R O L OG 

interprete r  runnin g o n a  V A X 11/780 .  D I A L S ca n identif y th e categor y 

of  an d transfor m ove r  500 0 surfac e form s o f  a  singl e underlyin g reques t 

conten t  i n comparabl e time . 

CONCLUSION 

The main problem with current approaches to analyzing indirect 

request s i s tha t  the y ar e tryin g t o m a k e inference s abou t  th e relationshi p 

componen t  o f  communicatio n b y usin g content-base d knowledge . 

Indirec t  request s ar e conventionalize d pattern s fo r  expressin g 

metacommunicationa l  information .  T o pars e the m correctl y require s a 

patter n parse r  tha t  know s th e form s i n whic h request s m a y b e 

embedded ,  h o w t o transfor m suc h forms ,  an d th e metacommunicatio n 

bein g expresse d b y th e forms .  Ther e ar e component s o f  th e theor y o f 

Dialogu e Structure s tha t  impac t  th e analysi s o f  indirec t  requests ,  suc h a s 

element s representin g th e socia l  contex t  o f  conversations ,  tha t  wer e no t 

mentione d her e du e t o a  lac k o f  space .  Ou r  system ,  D I A L S ,  know s ou r 

behaviorall y validate d typolog y o f  reques t  forms ;  i t  know s h o w t o 

transfor m request s int o an d ou t  o f  eac h category ,  includin g transformin g 
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from indirect to direct forms; and it knows the "imperative force," i.e., the 

metacommunicationa l  value ,  o f  th e form s associate d wit h eac h categor y 

of  reques t  pattern .  Thi s ca n b e see n b y th e fac t  tha t  D I A L S correctl y 

transforme d al l  example s o f  indirec t  request s fro m a  corpu s o f  actua l 

h u m an dialogu e comprise d o f  2 7 conversation s wit h a  tota l  combine d 

tim e o f  ove r  8 0 minute s o f  continuou s conversation .  D I A L S ca n identif y 

th e categor y an d imperativ e forc e o f  an d transfor m ove r  500 0 

conventionalize d surfac e form s o f  requests . 
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Table 1 
18 Indirec t  Request s an d Thei r  Direc t  Transformation s 

Indirec t  Rcqugst s CPU Sees /  Direc t  Transformation s 

Modal-Auxiliarie s 
3.3 1 (1 )  I  reques t  yo u mak e tha t  later . 

(2 )  I  reques t  t o kno w i f  ther e i s a 
meal  serve d o n tha t  flight . 
(3 )  I  reques t  t o kno w i f  i t  i s  possibl e 
t o ge t  a  koshe r  mea l  o n th e plane . 
(4 )  Well ,  the n I  reques t  yo u chec k an d 
see i f  yo u ca n rout e u s bac k throug h 
Pittsburgh . 
(5 )  I  reques t  t o hav e somethin g 
maybe earlie r  tha n that . 
(6 )  I  reques t  t o kno w ho w muc h th e 
far e wil l  be . 
(7 )  I  reques t  yo u hol d o n jus t  a  second . 

(1 )  Coul d yo u mak e tha t  later ? 
(2 )  Ca n yo u tel l  m e i f  ther e i s a 
meal  serve d o n tha t  flight ? 
(3 )  Ca n yo u tel l  m e i f  i t  i s  possibl e 
t o ge t  a  koshe r  mea l  o n th e plane ? 
(4 )  Well ,  the n ca n yo u chec k an d 
see i f  yo u ca n rout e u s bac k throug h 
Pittsburgh ? 
(5 )  Coul d yo u giv e m e somethin g 
maybe earlie r  tha n that ? 
(6 )  Ca n yo u tel l  m e ho w muc h th e 
far e wil l  be ? 
(7 )  Coul d yo u hol d o n jus t  a  second ? 6.2 5 

Asking-for-Sugges t  io n 
(8 )  D o yo u kno w ho w lon g yo u wil l  11.7 5 (8 )  I  reques t  t o kno w ho w lon g yo u 
be stayin g i f  yo u leav e o n th e 5th ? wil l  b e stayin g i f  yo u leav e o n th e 5th . 

Asking-for-Permissio n 

10.1 4 

12.9 2 

13.9 4 

5.0 9 

5.2 8 

(9 )  I  reques t  t o hav e you r  las t  name ,  sir . 
(10 )  I  reques t  t o hav e a  nam e an d 
phon e number . 
(11 )  I  reques t  t o hav e you r 
busines s phon e number . 

(9 )  Ma y I  hav e you r  las t  name ,  sir ? 4.3 7 
(10 )  Coul d I  hav e a  nam e an d 5.5 5 
phon e number ? 
(11 )  Coul d I  hav e you r  4.5 8 
busines s phon e number ? 

Asking-about-Convenienc e 
(12 )  Woul d yo u min d checkin g o n 3.6 4 (12 )  I  reques t  yo u chec k o n 
tha t  fo r  me ? tha t  fo r  me . 

Interrogative-Indicative s 
(13 )  Ar e ther e an y 12.1 6 
othe r  flight s tha t  I  coul d take , 
lik e route d differently ? 
(14 )  Ar e ther e late r  4.0 0 
ones ? 
(15 )  I s ther e 8.5 6 
any late r  flight s tha n tha t  9:55 ? 
(16 )  I s ther e a  5.0 2 
mornin g flight ? 
(17 )  I s ther e on e 

(13 )  I  reques t  yo u tel l  m e abou t  an y 
othe r  flight s tha t  I  coul d take , 
lik e route d differently . 
(14 )  I  reques t  yo u tel l  m e abou t  late r 
ones . 
(15 )  I  reques t  yo u tel l  m e abou t 
any late r  flight s tha n tha t  9:55 . 
(16 )  I  reques t  yo u tel l  m e abou t  a 
mornin g flight . 
(17 )  I  reques t  yo u tel l  m e abou t  on e 
tha t  get s ther e lik e i n th e afternoon . 

10.2 0 
tha t  get s ther e lik e i n th e afternoon ? 

Request-to-Reques t 
(̂18 )  Ca n I  as k yo u t o chec k o n tha t  3.6 0 (̂18 )  I  reques t  yo u chec k o n tha t 

fo r  me ? fo r  me . 

^  Measurement s o f  tim e take n t o perfor m transformation s wer e mad e wit h a  1  klip s 
P R O L OG interprete r  runnin g o n a  V A X 11/780 . 

f  Thi s i s a n exampl e mad e u p t o complet e th e categorie s o f  indirec t  requests .  Thi s 
categor y wa s no t  use d i n th e 150 0 request s tha t  compris e ou r  protocols . 
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