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I nd i r ec t  S p e e c h A c t s a n d Po l i t eness :  A  C o m p u t a t i o n a l  A p p r o a c h 

Lilian a Ardisson o an d Guid o Boell a an d Leonard o Lesm o 
Dipartiment o d i  Informatic a -  Universit a d i  Torin o 

Cors o Svizzer a n.l8 5 1014 9 Torin o -  Ital y 
Phone :  +39-11-7429111 ;  E-mail :  {liliana ,  lesmo}@di.unit.o.i t 

Abst rac t 

This p>aper describes a framework for the representation 
and interpretatio n o f  indirec t  speec h acts ,  relatin g the m 
t o th e politenes s phenomenon ,  wit h particula r  attentio n 
t o th e Ccis e o f  requests .  Th e speec h act s ar e represente d 
as action s o f  a  plc m hbreir y 2in d ar e activate d o n th e 
b2isi s o f  th e presenc e o f  syntacti c an d semeinti c informa -
tio n i n th e linguisti c for m o f  th e inpu t  utterance .  Th e 
speec h ac t  cuicdyze r  receive s i n inpu t  th e senicinti c rep -
resentatio n o f  th e inpu t  sentenc e an d use s th e politenes s 
indicator s t o chm b u p th e decompositio n an d general -
izatio n hierarchie s o f  act s encode d i n th e librciry .  Durin g 
thi s process ,  i t  eliminate s th e indicator s an d collect s th e 
negate d presupposition s (represente d ci s effect s o f  th e in -
direc t  speec h act )  tha t  characteriz e th e politenes s forms . 
Some cycH c path s i n th e hierarch y allo w th e syste m t o 
cop e wit h comple x sentence s includin g neste d politenes s 
indicators .  I n th e prope r  place s o f  th e hierarch y th e se -
manti c representatio n o f  th e inpu t  sentenc e i s converte d 
int o a  domai n actio n i n orde r  t o start-up ,  whe n needed , 
th e domsiin-leve l  pla n recognitio n process . 

Introduction 

Sinc e Austi n (1962 )  an d Searl e (1969 )  wrot e thei r  pa -
per s abou t  speec h cicts ,  i t  wa s clea r  tha t  th e stud y o f 
languag e mus t  tak e int o accoun t  th e wa y peopl e us e i t 
t o m o v e i n th e world .  A n utteranc e i s a n action ,  s o i t 
i s  m a d e wit h som e goal s i n mind .  A m o n g thes e goals , 
gettin g cooperatio n fio m th e audienc e an d maintainin g 
a goo d relationshi p wit h the m pla y a  majo r  role .  Th e 
cooperatio n ca n rang e fro m simpl e attentio n (i f  yo u jus t 
want  t o chat) ,  t o providin g informatio n (i n cas e o f  ques -
tions) ,  t o performin g som e genera l  actio n (a s closin g a 
windo w i f  th e speake r  ask s th e heare r  t o d o so) .  I n al l 
thes e cases ,  speec h act s mus t  b e planne d b y takin g int o 
accoun t  th e relatio n betwee n th e speake r  an d th e hearer . 

A majo r  ste p i n computationa l  linguistic s wa s m a d e 
when th e stud y o f  traditiona l  field s a s synta x an d seman -
tic s wa s complemente d wit h th e computationa l  stud y o f 
pragmatics .  However ,  thi s wa s accomplishe d b y pay -
in g attentio n mainl y t o th e firs t  o f  th e tw o goal s men -
tione d above .  I n particular ,  i t  wa s recognize d tha t  goal s 
an d plan s pla y a  basi c rol e i n linguisti c communicatio n 
(Alle n & :  Perraul t  1980) ,  bu t  thei r  stud y wa s centere d 
on domai n plans .  I n th e las t  fiftee n year s variou s mod -
el s o f  recognitio n o f  th e speaker' s plan s wer e developed , 
s o me o f  whic h gav e fundamenta l  forma l  account s o f  th e 
knowledg e whic h i t  i s base d o n (Cohe n &  Levesque ,  1990 ; 

Cohen &  Perrault ,  1979) ,  whil e other s ha d a  mor e com -
putationa l  bia s (Carberry ,  1988) .  Mor e recentl y domai n 
plan s hav e bee n complemente d wit h highe r  level s plan s 
calle d discours e plan s (Litma n &  Allen ,  1987 )  an d prob -
le m solvin g plan s (Lambert ,  1993) .  Whil e Litma n an d 
Allen' s discours e plan s deal t  bot h wit h communicatio n 
strategie s an d problem-solvin g activities ,  Lamber t  sepa -
rate s th e discours e leve l  i n tw o parts :  i n he r  framework , 
communicatin g strategie s ar e represente d i n th e com -
municativ e level ,  whil e problem-solvin g plan s mode l  th e 
activit y o f  buildin g th e speaker' s domai n plans . 

T h e presen t  wor k addresse s mainl y th e secon d goa l 
mentione d i n th e first  paragraph :  wha t  linguisti c form s 
enable  a  speake r  t o manifes t  her/hi s choic e t o b e mor e 
or  les s polit e wit h th e hearer ? T h e desir e o f  maintainin g 
some harmon y wit h th e heare r  i s jus t  on e o f  th e multi -
pl e goal s o f  th e conversation ,  s o th e proble m o f  model -
in g thi s desir e ca n b e face d fro m a  genera l  perspectiv e 
of  modelin g goals .  However ,  th e feature s tha t  expres s 
th e choice s m a d e ar e rathe r  special ;  whil e th e propo -
sitiona l  conten t  o f  a  sentenc e enable s th e hearer ,  afte r 
some rathe r  comple x inferentia l  activity ,  t o understan d 
th e speaker' s goals ,  i t  i s th e for m i n whic h tha t  propo -
sitiona l  conten t  i s  expresse d tha t  make s th e utteranc e 
mor e o r  les s polite .  Fo r  example ,  th e followin g sentence s 
hav e th e sam e illocutionar y force ,  bu t  a  differen t  litera l 
interpretatio n (e.g .  l b refer s t o th e hearer' s capabilities , 
I c project s o n a  hypothetica l  perspectiv e th e hearer' s 
action ,  I d refer s t o her/hi s wants ,  whil e l e simpl y men -
tion s a n unsatisfie d preconditio n o f  th e desire d Jict) : 
la )  D a m mt  l e chiav t  delt a bibltoteca ! 

[Giv e m e th e key s o f  th e library! ] 
l b )  Potrest i  darm i  l e chiav t  dell a bibltoteca ? 

[Coul d yo u giv e m e th e key s o f  th e library? ] 

le )  M l  darest t  l e chtav i  dell a bibltoteca ? 
[Woul d yo u giv e m e th e key s o f  th e library? ] 

I d )  T i  displac e darm i  l e chtav i  dell a bibltoteca ? 

[D o yo u min d givin g m e th e key s o f  th e library? ] 
le )  L a bibltotec a e  chtus a 

[Th e librar y i s closed. ] 
Our  goa l  i s  t o ge t  ri d o f  thes e aspect s o f  th e litera l 

interpretation ,  assumin g tha t  thei r  rol e i s jus t  t o mar k 
th e politenes s strategie s th e speake r  ha s adopte d i n com -
municating .  Thi s approac h follow s th e guideline s draw n 
by th e researc h o f  m a n y linguists ,  tha t  hav e investigate d 
th e notio n o f  politenes s an d it s implication s i n c o m m u -
nicatio n (Brow n &  Levin.son ,  1987 ;  Kasper ,  1990 ;  Leech , 
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1983) ;  the y hav e show n tha t  th e origi n o f  man y indirec t 
form s o f  expressio n lie s i n th e necessit y o f  smoothin g 
th e interactio n fo r  bein g polite .  A s fa r  a s th e notio n o f 
politenes s i s concerned ,  variou s mor e o r  les s precis e ex -
planation s hav e bee n formulated .  I n ou r  work ,  w e wil l 
refe r  t o Brow n an d Levinso n (1987) ,  w h o motivat e th e 
use o f  indirec t  form s o f  expressio n wit h th e necessit y t o 
preserv e som e want s tha t  ever y interlocuto r  has .  I n or -
der  t o characteriz e thes e want s the y introduc e th e notio n 
of  fac e as: ^ 

The publi c self-imag e tha t  ever y member  [o f  a  society ] 
want s t o clai m fo r  himself ,  consistin g i n tw o relate d as -
pects : 

a)  negativ e face :  th e bast e clai m o f  territories ,  per -
sona l  preserves ,  right s t o non-distractio n -i.e .  t o freedo m 
of  actio n an d freedo m fro m impositio n 

b)  positiv e face :  th e positiv e consisten t  self-imag e o r 
'personality '  (cruciall y includin g th e desir e tha t  thi s self -
imag e b e appreciate d an d approve d of )  claime d b y inter -
actant s 
Brow n an d Levinso n interpre t  th e behavio r  o f  speaker s 
on th e basi s o f  a  taxonom y o f  linguisti c strategie s tha t 
enabl e a  speake r  t o satisf y th e goa l  o f  preservin g th e 
negativ e fac e o f  th e interlocutor. ^  Fo r  example ,  whe n 
a speake r  want s th e heare r  t o perfor m a n action ,  s/h e 
can expres s her/hi s reques t  directly ,  usin g a n imperativ e 
form ;  however ,  i n thi s way ,  s/h e doe s no t  preserv e th e 
hearer' s negativ e face :  i n fact ,  sh e doe s no t  hid e th e pre -
suppositio n tha t  s/h e believe s tha t  th e heare r  want s t o 
execut e th e action .  So ,  a  safe r  strateg y i s t o us e a n in -
direc t  reques t  suc h a s Id ,  whic h doesn' t  presuppos e an y 
hearer' s attitud e toward s th e requeste d actio n (i n fact , 
s/h e i s questione d abou t  that) .  Th e conditiona l  m o o d 
i n sentenc e I c [m i  daresti :  'woul d yo u giv e me' )  ha s a 
simila r  role :  i n thi s cas e th e presuppositio n i s cancele d 
by projectin g th e utteranc e o n a n hypothetica l  world . 

The variou s method s fo r  modulatin g th e strengt h o f 
utterance s ar e chose n accordin g t o th e degre e o f  famil -
iarity ,  respect ,  relativ e socia l  role s o f  th e interactants , 
and th e impac t  tha t  th e content s o f  th e act s migh t  hav e 
on th e interlocutor s (Brow n &  Levinson ,  1987) . 

Thi s pape r  take s int o accoun t  th e suggestion s com -
in g fro m th e author s mentione d abov e t o implemen t  a 
metho d fo r  processin g an d evaluatin g indirec t  speec h 
act s -AS  politenes s forms .  Thi s i s don e withi n a  frame -
wor k o f  pla n recognitio n tha t  ha s alread y bee n applie d 
successfull y t o th e recognitio n o f  domai n plan s i n a n 
information-seekin g environmen t  (Ardisson o etal ,  1993 ; 
Ardisson o etal ,  1994 ;  Ardisson o &  Sestero ,  1995) .  I t 
must  b e observe d tha t  Hinkelma n an d Alle n (1989 )  chal -
lenge d th e possibilit y  o f  facin g thi s proble m o n th e sol e 
basi s o f  plannin g structures .  The y argu e tha t  th e vari -
abilit y  o f  politenes s form s a m o n g differen t  language s 
call s fo r  th e introductio n o f  knowledg e abou t  idioms . 

'.Althoug h the y presente d th e notio n of/ac e a s a  linguisti c 
universal ,  man y linguist s thin k tha t  i t  i s  mainl y suite d fo r 
describin g th e behavio r  o f  wester n societies . 

''The y als o explai n whic h form s peopl e us e t o anoin t  th e 
positiv e fac e o f  thei r  interlocutors ,  bu t  w e wil l  no t  dea l  wit h 
thi s aspec t  o f  communicatio n here . 

Whil e w e agre e o n th e nee d o f  language-specifi c  knowl -
edge ,  w e wil l  sho w tha t  th e require d informatio n ca n b e 
encode d withi n a  pla n formalism ,  s o tha t  th e homogene -
it y o f  th e representatio n i s preserved . 

Th e res t  o f  th e pape r  i s organize d a s follows :  th e first 
sectio n describe s th e formalis m use d fo r  representin g th e 
knowledg e abou t  speec h acts ;  th e secon d describe s h o w 
th e speec h act s librar y i s use d i n th e proces s o f  speec h 
act  recognition ;  th e thir d sectio n show s th e speech-ac t 
recognitio n proces s o n a n example .  Finally ,  som e brie f 
conclusion s ar e presented . 

The representation of the speech acts 

Th e knowledg e abou t  speec h act s an d th e wa y the y re -
lat e t o eac h othe r  i s store d i n th e speec h act s library , 
represente d i n a n actio n hierarch y base d o n a  formal -
is m simila r  t o tha t  b y Kaut z (1990) .  I n particular ,  w e 
set  apar t  th e decompositio n hierarch y (boxe d arc s i n th e 
figures)  an d th e generalization-specializatio n hierarch y 
(thic k arrows). ^  W h e n th e decompositio n include s a  sin -
gl e step ,  th e relatio n betwee n th e tw o ax:tion s i s a  gen -
eratio n relatio n (Pollack ,  1990) .  T h e leave s o f  th e hier -
archy ,  surf-imperative ,  surf-yn-question ,  surf-wh -
question ,  surf-assertio n correspon d t o th e differen t 
syntcicti c type s o f  sentence ,  namel y imperatives ,  declar -
ative s an d interrogative s (tw o smal l  portion s o f  th e li -
brar y ar e reporte d i n Figur e 1  an d 2 .  There ,  th e surfac e 
type s ar e circle d b y thic k ovals) . 

Th e action s o f  th e hierarch y ar e characterize d b y th e 
followin g features : 

• parameters: the parameters of an action include the 
speaker ,  th e heare r  an d a  referenc e t o th e speec h act . 
Th e thir d paramete r  ha s differen t  meaning s i n th e var -
iou s action s o f  th e speec h ac t  library :  sinc e th e inter -
pretatio n o f  surfac e speec h act s start s wit h th e anal -
ysi s o f  th e linguisti c aspect s i n th e inpu t  utterance s 
(e.g .  th e detectio n o f  politenes s features) ,  th e action s 
relate d t o tha t  phas e refe r  t o th e semanti c represen -
tatio n o f  th e inpu t  sentence s (e.g .  conside r  ask-if , 
... ,  indirect-re q i n Figur e 1) .  O n th e othe r  hand , 
afte r  considerin g th e linguisti c aspects ,  th e analysi s 
goes o n takin g int o accoun t  th e knowledg e abou t  do -
mai n action s (i n orde r  t o relat e th e speaker' s utteranc e 
t o domai n goals) .  So ,  th e thir d paramete r  o f  action s 
referrin g t o thi s phas e o f  th e analysi s refer s t o a n in -
stanc e o f  a  domai n actio n involve d b y th e speaker' s 
utterance .  Th e domai n actio n i s recognize d fro m th e 
semanti c representatio n b y a  pla n recognitio n phas e 
[actio n identificatio n (Carberry ,  1990) ,  show n i n th e 
figures  a s act-id) . 

•  preconditions :  the y represen t  th e presupposition s 
associate d wit h action s (se e Searle' s felicit y condition s 
(Searle ,  1969)) .  Fo r  example ,  obtain-inf o (th e actio n 
of  askin g information )  ha s th e preconditio n tha t  th e 
speake r  doe s no t  kno w th e requeste d information . 

"Th e knowledg e abou t  domai n action s i s represente d i n a 
simila r  wa y an d store d i n th e domai n leve l  o f  th e pla n library . 
Of  course ,  speec h act s refe r  t o specifi c  predicate s concernin g 
th e knowledg e an d belief s o f  tli e interactants . 
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1 Bel(sp ,  -,(cando(hr .  act))) )  A 
Bel(sp ,  authorizcd(sp,hr ,  • -

do(sp ,  request)) )  A 
^Bel(sp ,  -'(wamdo(hr,act))) ) 

pre c < 

expr(sp ,  hr ,  int(sp ,  do(hr ,  act)) ) 

expr(sp,  do(sp, act-of-req)) 

eff 

eff i 

in-record-req(sp ,  hr ,  act ) 
wh acl: = Act-id(self ,  scm ) ) 

requesi(sp ,  hr ,  aa ) '  Cint(spjw.ini(8p ,  do(hr ,  act)) ) 

1 (expr(sp̂ irj{̂ t(sp .  do(hr ,  act))) ) 

X 
direct-req(sp ,  hr ,  sem ) 

(surf- i 
wh f e 

-imperative(sp .  hr ,  sem ) 
fealure(sem )  C(please ,  give-def ) 

f̂f-record-req(sp ,  hr ,  act ) 
wh Agt(act )  =  h r  / \ 

iact: = Act-id(prcc ,  sem ) 
tS s 

eff 

indirea-req(sp ,  hr ,  sem ) 
wh feaiure(sem )  C  (please ,  con d 

(expr(sp ,  do(sp ,  act-of-req)) ) 

Vfr r 

explicit-perfor m (sp ,  hr ,  sem ,  spacl-type ) 
wh spact-typ e =  reques t  / \ 

feature(sem )  C  (please ) 

(hedged-perfor m (sp ,  hr ,  sem ,  spact-type )  J  Mnd-reql(sp ,  hr ,  sem ) 

ask-if(sp ,  hr ,  semi ) 
wh sem:=f-cancel(seml )  A 
J ca n 1 ,  spact-type )  QeatULre(sem ) 

^ P ^ 

: z : 
isk-if(sp ,  hr,seml ) 
wh sem:=f-cancel(seml ) 
I  can 2 £  feature(scm ) 

^ " K 
expr(sp , 

(  ind-req2(sp ,  hr ,  sem ) 

9 
ŝk-if(sp ,  hr ,  semi )  ^ 
wh sem:=f-cancel(seml )  / \ 

want 2 £  feature(sem )  ̂  

T Bel (sp, cando(hr, sem))) 

Q ind-req3(sp ,  hr ,  sem ) 

eff I 

) 

statement(sp ,  hr ,  semi ) 
wh sem:=f-cancel(seml )  A 

want l  £  fealure(sem ) 
w ^ 

expr (  -iKnowif(sp ,  aulhorized(sp ,  hr ,  do(sp ,  spact-type))) ) expr(sp ,  hr,- i  Bel(sp ,  wantdo(h r  sem)) ) 

Figur e 1 :  A  portio n o f  th e Speech-ac t  Librar y 

restrictions :  the y ar e include d i n th e w h propert y 
of  action s and ,  a s fo r  parameters ,  thei r  mean in g varie s 
i n th e differen t  action s o f  th e speec h act s library .  I n 
th e action s relate d t o th e analysi s o f  th e linguisti c as -
pect s o f  utterances ,  the y concer n th e linguisti c fea -
ture s presen t  i n thei r  prepositiona l  content .  Thes e 
feature s ar e calle d b y Searl e (1969 )  illocuttonar y forc e 
indicatin g device s an d allo w th e heare r  t o identif y th e 
kin d o f  speec h act .  T h e y are ,  fo r  example ,  th e for m o f 
th e sentenc e (declarative ,  interrogative ,  imperative) , 
th e tens e an d m o o d o f  verbs ,  th e presenc e o f  m o d a l 
verb s (can ,  want ,  ... )  an d performativ e verb s (say , 
ask ,  order ,  . . . ) ,  o r  particle s lik e please ,  clearly ,  etc . 
A n e x a m p l e o f  thi s kin d o f  restrictio n i s  c a n 2 G  fea -
t u r e ( s e i n )  i n ask- i f  i n Figur e 1 ,  wh i c h restrict s th e 
m a i n ver b o f  th e sentenc e t o b e th e secon d perso n o f 
th e m o d a l  poter e ('can') .  I n s o m e action s referrin g t o 
th e d o m a i n action s involve d b y th e inpu t  utterances , 
th e restriction s m a y lin k th e parameter s o f  th e action s 
i n th e speec h act s librar y wi t h th e identifie d d o m a i n 
actions ,  o r  w i t h thei r  parameters .  Fo r  e x a m p l e ,  i n 
o f F - r e c o r d - r e q i n Figur e I ,  a  restrictio n force s th e 
agen t  o f  th e identifie d d o m a i n actio n t o b e th e hearer ; 
thi s restrictio n i s  impo r tan t  i n th e definitio n o f  off -
r e c o r d - r e q because ,  w h e n th e restrictio n i s no t  re -
spected ,  a  differen t  speech-ac t  i s  bein g per fo rme d (e.g . 
i f  th e agen t  coincide s wi t h th e speaker ,  w e hav e a n ac t 
o f  statin g her/hi s p lan) . 
c o i m m i n i c a t i v e effects :  th e action s o f  th e librar y 
p roduc e t w o type s o f  effects :  th e first  o n e consist s 
i n th e c o m m u n i c a t i v e intention s o f  th e speake r  (e.g . 
w h e n a  reques t  i s  pe r fo rme d successfully ,  the n th e 
speake r  a n d th e heare r  shar e th e belie f  tha t  th e 
speake r  intend s th e heare r  t o per for m a n actio n a n d 

intend s her/hi s intentio n t o b e a  m u t u a l  knowledge)'' . 
T h e secon d typ e o f  effect s i s relate d wit h th e politenes s 
consequence s o f  th e us e o f  direct/indirec t  expression s 
i n c o m m u n i c a t i o n : ^  fo r  e x a m p l e ,  th e effec t  o f  th e in -
direc t  reques t  i n d - r e q l  i s  t o expres s tha t  th e speake r 
doesn' t  w a n t  t o presuppos e an y hearer' s capabilit y i n 
per fo rmin g th e requeste d action ,  s o tha t  th e negativ e 
fac e o f  th e speake r  i s no t  threatened . 

T h e recursivenes s o f  natura l  languag e implie s tha t  illocu -
tionar y forc e indicatin g device s ca n b e neste d insid e eac h 
other ;  so ,  c o m p l e x utterance s includin g differen t  speec h 
act s ca n b e buil t  a n d interprete d i n a  compositiona l  way . 
For  e x a m p l e ,  th e sentence ; 
2 )  Vorre i  chiedert t  s e puo i  dirm t  dov e s i  trov a l a bib -
lioteca . 

[ I  w o u l d lik e t o as k y o u whe the r  y o u ca n tel l  m e wher e 
i s th e library. ] 
i s  c o m p o s e d o f  a n externa l  surfac e statemen t  wit h con -
ditiona l  m o o d (vorrei ,  " I  w o u l d like") ,  a n explici t  per -
format iv e (chiedere ,  "t o ask" )  a n d a n indirec t  reques t 
expresse d b y a n inne r  yes /n o questio n (s e ... ,  "whethe r 
. . . " ) . ^ Becaus e o f  th e f r eedo m i n th e composi t io n o f  sen -
tences ,  th e speec h act s librar y contain s s o m e cycli c path s 
(se e th e ask-i f  actio n that ,  i n figur e 2 ,  occur s i n it s o w n 
definition) . 

""Th e C i n t  predicat e i s  define d (Airent i  etal ,  1993 )  as : 
Cint(sp ,  hr ,  p)=Int(sp ,  M B ( h r ,  sp ,  pACint(sp ,  hr ,  p)) ) 
^Pobtenes s effect s ar e associate d wit h th e predicat e expr . 

I n thi s way ,  w e mode l  th e conventionalit y o f  politenes s ex -
pression s whil e preservin g th e bas e formalism .  BcisicaUy ,  th e 
e x p r  predicat e state s whic h o f  th e variou s presuppositio n 
ha s bee n (conventionally )  negate d t o preserv e th e fac e o f  th e 
hccirer . 

*Als o th e inne r  indirec t  reques t  i s compose d o f  nested  lev -
els :  se e th e us e o f  piioi ,  "yo u can" . 
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-> (10iowif(sp,seni)) A 
int(sp ,  Knowif(sp,seni) ) 
-i(Bel(sp ,  - I  (Knowif(hr,sem))) ) 
Bel(sp,(authorized(spJv,do(sp,obiain-info)) ) 

(  hedged-perform(sp ,  hr ,  sem ,  spact-type )  j 

.hr,scm)J rb (^ind-reql(sp.hf.sem)J P " ^ J obuin-info(sp , md-req2(sp .  hr ,  sem ) 

dircci-ask-if(sp ,  hr ,  sem ) 
5xpr(sp ,  d o (sp ,  acl-of-ask) )  ^ ^ ^—ry - ^  1 

c 
surf-yn-quesuo n (sp ,  hr ,  sem ) 

/exphcit-perfor m (sp ,  hr ,  sem ,  spact-type )  ̂  
V h spaa-tvp e =  questio n / j 

expr(sp ,  hr ,  -iBel(sp , eff 
aulhorized(sp,lCnowif(sp ,  sem))) ) d 

ask-i((sp ,  hr ,  sem ) 

indirea-ask-if (  sp ,  hr ,  sem ) 

Cint(sp,hr,int(sp ,  informif(hr,sp,sem)) ) 

(expr(sp ,  do(sp ,  acl-of-ask)) ) 

ind-ask4(sp ,  hr ,  sem ) D 

ind-askl(sp ,  hr ,  sem ) ) 

( .  .  TT .  ,  T N /statement(sp ,  hr ,  semi ) 
•nd-ask3(sp ,  hr ,  sem) J ^ h sem=f.cancel(seml )  A 

ask-i f  (sp ,  hr ,  semi ) 
wh sem=f-cancel(seml )  A 

(canl ,know) C feature(seml ) 

{wantl,know )  C  feature(seml ) 
-an K 

( ind-ask2(sp ,  hr ,  sem ) 

^ 
Isk-i f  (sp ,  hr ,  semi ) 
wh sem=f-cancel(seml )  A 

k n o w 2 £ fealure(seml ) 
V ; t r ^  " 

eff 

statement(sp ,  hr ,  semi ) 
wh sem=f-cancel(seml )  A 

(not ,  k n o w l ) C feature(se m 1^ 
anc 

expr(sp ,  hr ,  -Bel(sp ,  Knowif(hr ,  sem)) ) 

F i g u r e 2 :  R e p r e s e n t a t i o n o f  t h e a s k - i f  speech-au: t 

T h e s p e e c h ac t  r e c o g n i t i o n p r o c e s s 

Communicative actions should be interpreted at three 
levels :  th e phati c level ,  referrin g t o th e understandin g 
of  th e singl e word s uttere d b y th e speaker ,  th e locution -
ar y level ,  referrin g t o th e comprehensio n o f  th e meanin g 
of  th e utterances ,  an d th e illocutionar y level ,  referrin g 
t o th e interpretatio n o f  th e sentence s a s speec h acts . 
Whil e w e ar e no t  concerne d wit h th e phati c level ,  i n 
our  framewor k th e locutionar y an d illocutionar y level s 
correspon d t o differen t  phase s o f  analysi s o f  th e inpu t 
sentences .  I n particular ,  a  N L interprete r  (Ardisson o 
etal ,  1991 ;  DiEugeni o &  Lesmo ,  1987 ;  Lesm o &  Teren -
ziani ,  1988 )  carrie s o n th e syntactic-semanti c analysi s 
and produce s th e semanti c representatio n (i n th e for -
malis m o f  semanti c  nets) ;  then ,  th e identificatio n o f  th e 
speec h ac t  i s  performe d (thi s i s th e mai n topi c o f  ou r 
paper) .  Finally ,  th e domain-relate d processin g connect s 
th e sentenc e t o th e previou s one s i n a  singl e pictur e o f  th e 
overal l  domai n plan s an d goal s o f  th e speake r  (se e Figur e 
3) .  Thes e plan s ar e represente d b y mean s o f  hierarchica l 
structure s base d o n th e domai n leve l  o f  th e pla n librar y 
and ar e obtaine d b y applyin g heuristi c rule s fo r  actio n 
identificatio n an d focusing ;  thes e rule s kee p int o accoun t 
contextua l  informatio n fo r  buildin g coheren t  hypothese s 
on th e speaker' s goal s an d plan s (Ardisson o etal ,  1993 ; 
Carberry ,  1988) . 

The inpu t  t o th e secon d phas e (se e Figur e 3 )  i s a  se -
manti c representatio n o f  th e inpu t  (wit h th e contextua l 
-  e.g .  anaphorica l  reference s alread y solved )  an d it s 
outpu t  i s th e recognize d speec h act ,  i.e .  on e o f  th e root s 
of  th e hierarchie s depicte d i n th e figures.  A s a  sid e effec t 
of  thi s secon d step ,  al l  "politenes s indicators "  hav e bee n 
identified ,  s o tha t  jus t  th e "pure "  propositiona l  conten t 

of  th e inpu t  sentenc e i s passe d t o th e thir d step .  Con -
currently ,  a  degre e o f  politenes s ha s bee n evaluated .  Th e 
goal  o f  thi s sectio n i s t o describ e ho w th e secon d ste p 
extract s th e politenes s indicators ;  nothin g wil l  b e sai d 
abou t  th e evaluatio n o f  th e politenes s degree ,  whic h i s 
currentl y obtaine d vi a som e simpl e an d no t  ye t  wel l  de -
velope d heuristi c  rules . 

Th e basi c clai m i s tha t  th e whol e proces s i s governe d 
by standar d plan  managemen t  procedures :  th e sam e pro -
cedure s use d i n th e thir d ste p fo r  th e wel l  know n domain -
dependen t  analysi s o f  th e user' s plan s an d goals . 

First, the semantic representation undergoes an 
action-identificatio n phase .  Sinc e th e interprete r  i s 
playin g a t  th e locutionar y level ,  thi s phas e doe s no t  re -
tur n th e mai n actio n (a s expresse d b y th e mai n verb ) 
involve d i n th e input ,  bu t  th e surfac e speec h ac t  typ e 
(e.g .  surface-yn-question) .  Thi s seem s reasonable ,  since , 
at  thi s level ,  th e ter m 'ax;t '  mus t  refe r  t o locutionar y nets . 
Th e surfac e typ e i s use d a s a n entr y poin t  i n th e hierar -
chy ,  sinc e i t  mus t  matc h on e o f  th e leaves .  Then ,  startin g 
fro m th e lea f  found ,  a n upward-expansio n procedur e i s 
applied .  Again ,  thi s procedur e i s th e sam e use d withi n 
th e focusin g phas e o f  domain-leve l  analysi s (Ardisson o 
etal ,  1993 ;  Carberry ,  1990) .  Upward-expansio n climb s 
up th e hierarch y alon g al l  possibl e path s (an d thi s ca n 
lea d t o ambiguities) . 

Th e ke y poin t  i s  th e treatmen t  o f  th e w h condition s 
appearin g i n th e node s o f  th e hierarchy .  Mos t  o f  the m 
refe r  t o standar d tests ,  bu t  ther e ar e tw o type s tha t  de -
serv e attention .  T h e first  o f  the m i s th e chec k o f  fea -
tu re (sem) ;  thes e test s ar e encode d i n a  ver y compac t 
way i n th e figures;  wha t  actuall y happen s i s tha t  eac h 
of  the m ask s fo r  th e inspectio n o f  th e top-mos t  curren t 
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Inpu t 
Sentenc e 
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Communicativ e 
'  act s 
Representatio n 

Doma i n 
Relate d 
Ana lysi s 

•  Respons e 

Figur e 3 :  Scliciii a o f  th e interpretatio n proces s 

nod e o f  th e semanti c representation ;  i f  th e feature s nuii -
tione d i n th e tes t  ar e found ,  the n th e nod e i s discarde d 
(f-cancel )  an d th e 'main '  substructur e remain s a s sei n 
(e.g. ,  wit h moda l  verbs ,  th e mai n substructur e i s th e 
on e referrin g t o th e 'object '  o f  th e proposition ;  fo r  ex -
ample ,  give n a  sentenc e lik e " M a y I  as k yo u t o ... "  an d 
it s semanti c representatio n "May(User ,  ask(User ,  Sys -
tem ,  ...))" ^  s e m i ,  afte r  a  c a u l  tes t  o n th e formula ,  th e 
remainin g par t  i s  "ask(User ,  System ,  . . . ) " ,  tha t  corre -
spond s t o "Use r  ask s syste m t o ... "  s e m ) .  So ,  whe n th e 
hierarch y i s  climbe d up ,  th e politenes s marker s disap -
pea r  and ,  whe n on e o f  th e root s i s reached ,  wha t  remain s 
I S th e propositiona l  nucleu s o f  th e inpu t  sentence .  T h e 
complet e proces s coul d requir e tha t  th e roo t  i s  reache d 
mor e tha n once .  I n fac t  th e proces s stop s onl y whe n a 
roo t  ha. s bee n reache d an d n o furthe r  climbin g u p i s pos -
sible .  Bu t  fo r  neste d level s o f  indirectness ,  th e roo t  ca n 
be use d a s a  ne w entr y poin t  i n th e hierarch y (se e th e 
botto m ask-i f  nod e i n th e figures) .  Actually ,  th e proces s 
ca n als o fai l  i n cas e a  non-roo t  nod e ha s n o paren t  fo r 
whic h th e w h condition s ar e met .  Hopefully ,  i n thi s cas e 
othe r  alternativ e path s remai n open . 

Not e howeve r  that ,  give n a  certai n speec h act ,  i t  i s 
possibl e t o identif y mor e tha n on e prmiar y illocutionar y 
act ;  so ,  th e upwar d activatio n o f  th e action s i n th e speec h 
act s hierarch y m a y generat e alternativ e hypotheses .  Fo r 
example ,  sentenc e l b ca n b e interprete d a s a  reques t  t o 
hav e th e key s (indirec t  interpretation )  o r  a s a n attemp t 
t o obtai n .som e informatio n abou t  th e capabilitie s o f  th e 
hearer .  T h e tw o interpretation s correspond ,  respectively , 
t o th e activation ,  whil e mov in g upwar d o n th e speec h ac t 
hierarchy ,  o f  th e reques t  an d obtain-inf o actions . 

T h e secon d specia l  tes t  concern s th e act-i d predicat e 
(see ,  fo r  instance ,  th e oii-record-re q nod e i n Fi g 1) . 
Thi s prepare s th e wor k fo r  th e thir d ste p (domain-leve l 
analysis) .  A s state d above ,  th e outpu t  o f  th e speech-ac t 
analysi s i s th e recognize d speech-act .  However ,  som e 
speech-act s refe r  t o a n actua l  domai n action ;  fo r  in -
stance ,  a  reques t  expresse s th e intentio n tha t  th e heare r 
doe s something ,  an d tha t  somethin g i s a  domai n actio n 
tha t  mus t  b e encode d withi n th e reques t  (not e tha t  thi s 
i s no t  th e cas e fo r  obtain-info) .  T h e speech-ac t  hi -
erarch y specifie s thi s "typ e coercion "  a m o n g levels :  a 
surfac e impera t i v e ha s a s argumen t  a  semanti c repre -
sentation ,  whil e a  reques t  has ,  a s argument ,  th e corre -
s|)ondin g domai n action .  Procedurally ,  thi s mean s tha t 
th e usua l  ar.tion-identi/icaho n procedur e i s  executed ,  s o 
tha t  it s  rol e i n tli e overal l  processin g i s  m a d e explici t  i n 
th e hierarchy . 

Exampl e 

Give n th e sentence : 
3 )  Poss o chiedert t  d i  darm i  l e chiav i  dell a biblioteca ? 

[Ma y I  as k yo u t o giv e m e th e key s o f  th e library?] * 

Th e surf-yn-questio n actio n i s activate d o n th e ba -
si s o f  th e interrogativ e form ;  th e thir d paramete r  o f 
th e actio n i s instantiate d wit h it s propositiona l  content , 
tha t  refer s t o th e nod e o f  th e semanti c representatio n 
(semi) ,  associate d t o poter e ('may') .  Th e instantiate d 
surfac e speec h ac t  is :  surf-yn-questio n (User ,  Sys -
t e m ,  S e m l ) ^ 

Afte r  th e identificatio n o f  thi s speec h act ,  th e analysi s 
proceed s wit h th e activatio n o f  th e speec h act s o f  whic h 
i t  i s  a  subste p o r  a  specializatio n (upwar d expansio n i n 
th e speec h act s librar y (Carberry ,  1988)) :  th e direct -
ask-i f  an d the n th e ask-i f  action s ar e activated .  Not e 
tha t  surface-yn-questio n coul d b e considere d a s a  di -
rec t  subste p o f  obtain-inf o (i n a  'generation '  relation) . 
However ,  th e ne t  specifie s tha t  a  surface-yn-questio n 
generate s a n ask-if ,  whic h i n tur n generate s obtain -
info .  I n thi s way ,  w e ar e abl e t o factoriz e a n effec t  (th e 
Cin t  effec t  o f  ask-if )  tha t  i s  share d b y obtain-inf o an d 
th e othe r  action s tha t  ar e generate d b y ask-i f  (e.g .  ind -
req l  o r  h e d g e d - p e r f o r m a s show n i n Figur e 1  an d 2) ; 
on th e contrary ,  th e peculiarit y o f  th e obtain-inf o (i.e . 
th e preconditio n o f  no t  knowin g th e answer )  i s kep t  sep -
arat e (i n fact ,  i n indirec t  act s performe d b y mean s o f  a 
question ,  th e speake r  almos t  alway s know s th e answe r 
t o th e question) .  Moreover ,  thi s effec t  i s  inherite d bot h 
by indirect-ask-i f  an d direct-ask-i f  throug h th e spe -
cializatio n hierarchy . 

W h en a n actio n i s i n th e decompositio n o f  mor e tha n 
on e speec h act ,  mor e tha n on e alternativ e hypothesi s 
ca n b e buil t  (i n th e example ,  fo r  th e sak e o f  simplicity , 
we onl y conside r  obtain-info ,  ind-req l  an d hedged -
p e r f o r m ) .  However ,  th e domain-leve l  processin g reject s 
th e obtain-inf o sinc e here ,  a s usual ,  i t  doe s no t  mak e 
sens e tha t  th e speake r  question s th e heare r  abou t  her/hi s 
o wn capabilities ;  ind-req l  ca n no t  b e instantiate d be -
caus e th e nod e associate d wit h poter e ('may' )  shoul d 
hav e th e heare r  a s semanti c agent ,  whil e i n th e exampl e 
th e agen t  i s th e speake r  (compar e wit h sentenc e lb)^° . 
So,  onl y h e d g e d - p e r f o r m i s activated ,  becaus e al l  it s 
restriction s ar e satisfied .  Sinc e onl y on e higher-leve l  ac -
tio n ha s bee n instantiated ,  n o ambiguit y arise s i n th e 

'  Poi '  th e sak e o f  siniplicily ,  th e seinaiiti c  representatio n o f 
th e sentenc e hci s l)ee n give n i n a  logica l  form ,  instea d o f  a s a 
semanti c net . 

*I n Italia n bot h verb s 'may '  an d 'can '  correspon d t o th e 
modal  potere . 

®l n th e actua l  implementation ,  th e constant s User ,  Sys -
t e m an d K e y s (below )  ar e node s i n th e contextua l  represen -
tatio n standin g fo r  th e referenc e t o th e associate d individual . 

'"Th e analysi s o f  th e semanti c an d syntacti c feature s i s 
performe d b y th e analyze r  which ,  i n thi s example ,  identifie s 
th e ver b poter e ('may' )  an d th e performativ e chteder e ('ask') . 
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interpretatio n o f  th e user' s utteranc e an d th e upwar d ex -
pansio n goe s on ,  extendin g th e uniqu e hypothesis .  Th e 
on-record-re q an d reques t  action s ar e activated ,  s o 
inter|)retin g th e sentenc e a s a  reques t  b y th e use r  t o \h'1 -
for m th e donnai n action :  giv e (System ,  K«!ys ,  User) , 
tha t  i, s  identifie d b y mean s o f  a n actio n identificatio n 
phase .  Here ,  thi s phas e i s carrie d ou t  easily ,  becaus e th e 
reques t  i s  pose d explicitl y an d th e identifie d actio n coin -
cide s wit h th e on e expresse d b y th e user .  Th e situatio n i s 
ver y differen t  fo r  th e s o calle d off-recor d request s (Brow n 
k Levinson ,  1987) ,  wher e th e speake r  doesn' t  expres s i n 
an explici t  wa y th e requeste d action ,  bu t  s/h e state s on e 
of  her/hi s goal s o r  s/h e ask s whethe r  som e preconditio n 
of  th e actio n i s satisfied :  e.g .  " I  woul d lik e t o ope n th e li -
brary "  o r  "D o yo u hav e th e key s o f  th e library ,  please? " 
I n thi s cases ,  th e requeste d action s mus t  b e inferre d fro m 
th e utteranc e usin g th e knowledg e abou t  domai n action s 
(th e tas k i s  performe d b y th e domai n pla n recognitio n 
process) . 

Conclusions 

The pape r  ha s presente d a n approac h fo r  copin g wit h 
indirec t  speec h act s i n a n interprete r  o f  natura l  lan -
guage .  A  plan-base d representatio n o f  speec h act s ha s 
been adopted .  A  majo r  advantag e consist s i n th e stric t 
integratio n o f  th e processe s o f  recognitio n o f  speec h act s 
and domai n plans .  I n fact ,  th e sam e representatio n un -
derlie s bot h processes ;  however ,  th e speec h ac t  analysi s 
i s affecte d als o b y th e presenc e o f  som e linguisti c (syn -
tacti c an d semantic )  feature s which  hav e bee n discusse d 
i n tli e paper .  Thes e feature s ar e relate d t o th e polite -
ness o f  th e request .  Th e nex t  ste p o f  ou r  wor k wil l  b e 
an assessmen t  o f  th e evaluatio n o f  th e politene.s s leve l  o n 
th e basi s o f  th e feature s detecte d i n th e sentence s an d o f 
th e intende d impac t  o f  thi s leve l  o n th e receive r  o f  th e 
message. 

The speech-act s recognitio n algorith m i s embedde d i n 
a plan-recognitio n syste m fo r  information-seekin g dia -
logue s i n a  subse t  o f  th e Universit y domain .  Th e syste m 
i s implemente d i n C o m m on Lis p an d run s o n worksta -
tions .  Th e speech-act s analysi s exploit s th e basi c action -
identificatio n an d upward-expansio n procedure s writte n 
fo r  th e recognitio n o f  th e domai n plan s o f  th e use r  o f  th e 
system . 
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