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� Problem Statemen t

F or an y giv en utterance out of what w e can lo osely call c ontext � there is usually more than one

p ossible in terpretation� A sp eak er�s utterance of an elliptical expression� lik e the �gure �t w elv e

�fteen�� migh t ha v e a di�eren t meaning dep ending on the discourse con text� the w a y the con v er	

sation has ev olv ed un til that p oin t� and the previous sp eak er�s utterance�

If this is a problem for an y h uman listener� the problem gro ws considerably when it is a

parser doing the disam biguation� In this pro ject� I in tend to help a parser disam biguate among

di�eren t p ossible parses for an input sen tence� with the �nal goal of impro ving the translation in

an end	to	end sp eec h translation system�

� Signi�cance for Computational Linguistics

One of the problems mac hine translation within a sp eec h system faces is the presence of dis
uencies

and recognizer errors� A grammar designed to accept only p erfectly formed sen tences will fail on

this t yp e of input� The Pho enix parser �W ard �
 � W ard ��� w as designed to capture the con ten t of

sp ok en dialogue through semantic gr ammars � whic h assign an input string to a concept� putting

together a sequence of concepts that migh t form a complete though t or sequence� usually assigning

a sp eec h act to the sequence� If w e are able to understand illo cutionary force in the input language�

w e can pro duce the same illo cutionary force in the output language� irresp ectiv e of the actual
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� Review of Relev an t Literature

The w ork carried out in this researc h pro ject dra ws from di�eren t areas of researc h b oth in

Linguistics and in Computational Linguistics� On the linguistic side� the relev an t asp ects are

the study and taxonom y of sp eec h acts and general studies on con v ersation analysis� F



An il lo cutionary act is the force attac hed to a rhetic act� an act p erformed in sp eaking� in	

dep enden t of the surface form used� A simple statemen t� lik e �
�� ma y b e used b y the sp eak er

to prompt the hearer to w ater the plan t� it migh t b e an informativ e act whereb y the sp eak er

diagnoses the reason for the plan t�s bad lo oks� or it migh t ev en b e a criticism to the p erson in

c harge of w atering the plan t�

�
� This plan t needs w ater�

The determination of the illo cutionary force is the main goal of an y taxonom y of sp eec h acts

that in tends to p erform an automatic classi�cation� A ttac hing illo cutionary force to a rhetic act

b ecomes relev an t when the taxonom y is to b e applied to a particular domain� The sen tence in

example ��� is a statemen t that can ha v e di�eren t re�nemen ts� It can express the in ten tion of the

sp eak er to comm unicate the hearer that she w an ts him

�

to meet her mother	in	la w� it migh t state

the feelings of happiness or unhappiness of the sp eak er to w ards the ev en t� etc� But if w e are in

a domain where t w o participan ts are sc heduling an app oin tmen t� the most lik ely in terpretation is

that the sp eak er is expressing a constrain t in her sc hedule for that da y �

��� My mother	in	la w is coming to to wn next Saturda y �

Lik ewise� in a di�eren t domain� suc h as making tra v el arrangemen ts� w e �nd the same lac k

of close correlation b et w een surface form �y es�no question� and illo cutionary force �request�� as

in example ���� where the sp eak er is not really inquiring in to whether she can b e of help� she is

rather prompting the hearer to mak e a request�

��� Pittsburgh T ra v el� Can I help y ou�



The view on sp eec h acts used in this pro ject is mainly Searle�s� where the name assigned to the

sp eec



Comm unicativ e�S tatu s Unin terpretable

Abandoned

Self	talk

Information�L ev el T ask

T ask	managem en t

Comm uni cation	m anagem en t

Other	lev el

F orw ard Comm unicativ e F unction Statemen t

Assert

Reassert

Other	statemen t

In
uencing	addressee	future	action

Op en	option

Directiv e

	 Info	request

	 Action	directiv e

Commi ting	sp eak er	future	action

O�er

Commi t

Other	forw ard	function

Con v en tional	op ening

Con v en tional	closing

Explicit	p erformativ e



Non	Linguistic Organization DISCOURSE Gramma r

course



initiation exp ected resp onse discretionary

alternativ e

giv e go o ds  services o�er acceptance rejection

demand go o ds  services command undertaking refusal

giv e information statemen t ac kno wledgemen t con tradiction

demand information question answ er disclaimer

Figure �� Sp eec h F unctions and Resp onses

t w o di�eren t sp eak ers in succession� the utterances are ordered in to �rst p air p arts and se c ond

p air p arts � the utterances are related in suc h a w a y that not an y second class part can follo w a

�rst pair part� the �rst pair often selects next sp eak er and next action� setting up an exp ectation

that the next sp eak er is supp osed to ful�ll�

Ho w ev er� in con v ersation� it is not di�cult to �nd a question without an answ er� Sc heglo�

�Sc heglo� ��� talks ab out insertion se quenc es when there is an em b edded sequence that in terrupts

the normal 
o w of an adjacency pair� That is the case with clari�cations and corrections to an

utterance� Once the clari�cation has b een completed� the dialogue returns to the completion of

the adjacency pair�

��� A� Is the Conference Ro om reserv ed to da y�

B� Y ou mean the Red Ro om or the Blue Ro om�

A� The Red Ro om�

B� Y es� it�s reserv ed from 
 to � pm�

Hallida y�s �Hallida y ��� sp e e ch functions are the expression of adjacency pairs in the situation

where the clause is considered an exc hange� He claims that in the act of sp eaking the sp eak er is

adopting a sp eec h role� and in so doing assigns to the listener a complemen tary role whic h she

wishes him to adopt in his turn� F or example� in asking a question the sp eak er is taking up the role

of seek er of information� and assigning the role of supplier of information to the listener� The most

fundamen tal t yp es of sp eec h roles are giving and demanding� and across that distinction there is

another one that relates to the nature of the commo dit y b eing exc hanged� go o ds	and	services or

information� These t w o v ariables� tak en together� de�ne the four basic sp eec h functions of offer�

command� st a tement and question � Those are matc hed b y a set of desired resp onses� with

some alternativ es� as in Figure ��

A di�eren t approac h to the

la y ering of structure in discourse is tak en in �T raum and Hink elman �� �� where they in tro duce

the notion of Conversation A cts � a more general concept than sp eec h acts� whic h includes not

only the traditional sp eec h acts but turn	taking� grounding� and higher	lev el argumen tation acts�

Their theory of sp eec h acts is supp osed to b e more adjusted to deal with task	orien ted dialogues�

F rom the con v en tional concept of sp eec h acts they reject a few assumptions�

� Utterances are heard and understo o d correctly �

� Sp eec h acts are single agen t plans executed b y the sp eak er� with the listener as a passiv e

agen t�

!





��� Computational Discourse Pro cessing

On the computational side of discourse pro cessing I will start b



a less restrictiv e searc h space to b e considered when the ev aluation of the �go o dness� of the input

matc h pro v ed to b e p o or�

����� Discourse Pro cessing for GLR�

The GLR� discourse pro cessor �Ros � e et al� �� � Qu et al� ��a� Qu et al� ��b � w as dev elop ed in

order to reduce am biguit



when their 
uency do es not allo



� Con tribution

This pro ject addresses the di�cult problem of c ho osing the most appropriate seman tic parse for

an y giv en input� The approac h is to com bine discourse information with the output of the Pho enix

parser� a set of p ossible parses for an input string� The new discourse mo dule in teracts with the

parser� selecting one of these p ossibilities� The decision is based on the information pro vided

b y the previous discourse con text together with pragmatic considerations� suc h as the structure

of adjacency pairs �Sc heglo� and Sac ks �� � and the resp onses to sp eec h functions �Hallida
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�!� Sp eak er 
 Can y ou tell me the prices at the Holida y Inn�

Sp eak er � Sure I can�

��� Sp eak er 
 Can y ou tell me the prices at the Holida y Inn�

Sp eak er � It�s one t w en t y �v e for a double� and one ten for a single�

Again� as w e tra v el further do wn in the parse tree� w e get more information on what w e can

exp ect from the follo wing utterance� The fact that the previous sp eak er has ask ed for prices in a

hotel allo ws us to determine that the �gures in the resp onse refer to prices for ro oms in a hotel�

��� Discourse Mo dule

The discourse mo dule pro cesses the global and lo cal structure of the dialogue in t w
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obtained to pro cess am biguous parses�deciding that the �gure �t w elv e �fteen� is a 
igh t time if

w e are in a sub dialogue where there is a negotiation for an appropriate 
igh t time�

The discourse comp onen t tak es as its input the output of the parser� It do es not exactly in teract

with it� b ecause it do es not pro vide an y information for the parser in its searc h for an appropriate

parse for a giv en segmen t� The only in teraction an ticipated will b e in the case where the discourse

mo dule is unable to mak e a c hoice among the parses returned� or when its prediction is v ery

di�eren t from the a v ailable c hoices� That situation can come ab out b ecause there is a previous

error in the information the discourse mo dule con tains�cum ulativ e error �Qu et al� ��a ��� or

b ecause the input from the dialogue could not b e p ossibly exp ected in a �normal� con v ersation�

Giv en that situation� the t w o p ossible solutions are either to lea v e the parser heuristics decide

or ha v e a statistical	based probabilit y for the input� extracted from a corpus� The next sections

describ e the w orkings of the �nite state mac hine in more detail�


�





Input to the discourse pro cessor�

�prompt���accept�� �ackn owle dge�

Output of the discourse pro cessor �dep enden t on con text��

�accept�

Output sen t to the generator�

�accept� � OKAY �

�
�� Input string� CAN YOU GIVE ME YOUR CREDIT CARD NUMBER

P arser�s output�

�request� ��request�info� ��cc�number� � CAN YOU GIVE ME YOUR CREDIT CARD NUMBER ���

Input to the discourse pro cessor�

�request�

Output of the discourse pro cessor�

�request�

Output sen t to the generator�

�request� ��request�info� ��cc�number� � CAN YOU GIVE ME YOUR CREDIT CARD NUMBER ���

	���� The Finite State Mac hine Grammar

The �nite state mac hine gramma r is a represen tation of the states and transitions in the �nite state

mac hine� as in Figure �� It de�nes the sequence of p ossible sub dialogues and sp eec h acts� together

with their p ossible adjacencies� Th us� a state in the �nite state mac hine is de�ned through the

sub dialogue where it app ears plus the sp eec h act it represen ts� Example ��"� sho ws an example

of the sp eec h acts con tained in the opening sub dialogue�

��"� opening

zero

opening

identify�self

opening

offer�help

opening

greeting

opening

affirm

opening

acknowledge


�



F or eac h one of these states there is a p ossible sequence of follo w	up states� again represen ted b y

a sub dialogue	sp eec h act com bination� plus information on whether the follo w	up happ ens when

the sp eak er is the same or when the sp eak er c hanges� The opening �� identify�self state can



Current state� greeting

Possible next states� greeting

No match found� jump

In the �rst example� the sp eec h act provide info is one of t w o the �nite state gramm ar

predicts� Since there is a matc h� w e add provide info to the con v ersation history and

pro ceed� In ����� there is no matc h of the �nite state grammar predictions and the parser�s

output� In that case� there is a jump from the curren t state of the �nite state mac hine to

another� unpredicted state�

�� Am biguous Sp eec h Act

An am biguous sp eec h act is encoun tered when the parser returns more than one p ossible

top	lev el sp eec h act for the same input string� A t this p oin t w e ha v e three p ossibilities�

�a� One parse matc hes only one p ossibilit y �



�c� There is no matc h b et w een p ossibil it i es and parses

As in the previous case� w e need to consult the probabilities to decide among the

p ossible sp eec h acts� in this case b ecause none of them w ere predicted in the �nite state

grammar� Once w e ha v e c hosen a sp eec h act according to probabilities� w e ha v e also

p erformed a jump� since w e did not follo w the sequence predicted b y the �nite state

mac hine�

���� P arser�s output�

�provide�info���re quest �info �

Discourse Pro cessor state�

Current state� request�confirmati on

Possible next states� provide�confirma tion � affirm� negate

No match found
 Looking up probabilities

 


Speech act provide�info added to history
 Jump

��� Co ding of the T raining Corpus

As explained in the previous section� there are situations where the path follo w ed in the t w o la y ers

of the structure do es not matc h the parse p ossibilit y w e are trying to accept or reject� In those

cases� the transition is determined b y unigram probabilities of the o ccurence of the sp eec h act

w e are trying to disam biguate� T
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� Conclusion

In this pap er I ha v e presen ted a mo del of dialogue structure in t w o la y ers� whic h pro cesses the

sequence of sub dialogues and sp eec h acts in task	orien ted dialogues in order to select the most

appropriate from the am biguous parses returned b y the Pho enix parser� The mo del structures

dialogue in t w o lev els of �nite state mac hines� with the �nal goal of impro ving translation qualit y �

The discourse pro cessor handles global and lo cal structures within a single comp onen t� a �nite

state mac



A Sub dialogues in the English T ra v el Planning T ask

A corpus analysis of 
� dialogues in the English T ra v el Planning T ask�dialogues where a clien t

calls a tra v el agen t to ask for information on a particular trip� mak e reserv ations or cancellations�

has yielded the follo wing preliminary classi�cation of sub dialogues�

� Op ening

� Problem statemen t

� Information seeking

� Con�rmation

� Clari�cation

� Closing

Except for Closing and Op ening� the rest of the sub dialogues are annotated with the sp eak er	

hearer ordering

�

� th us Information seeking	
� in v olv es the tra v el agen t asking a question to the

customer� suc h as her name

�

� whereas Information seeking	�
 in v olv es a question from the cus	

tomer� suc h as the lo cation of the hotels she is inquiring ab out� In the follo wing� I will describ e

in more detail the t ypical con ten ts of these dialogues and the usual exc hanges they in v olv e�

A�� Op ening

The n um b er of exc hanges here is v ery limited� usually t w o or three� starting with an

identification sp eec h act on the part of the tra v el agen t� whic h acts as a prompt to the cus	

tomer� The resp onse b y the customer usually includes some ac kno wledgmen t� plus the actual

request for information� or problem statemen t� F ollo wing is an exc hange from a dialogue�

��!� S
 Pittsburgh T ra v el� This is Rob� Ho w can I help y ou�

S� Hi� I�d lik e to mak e a trip to Pittsburgh���

A�� Problem Statemen t

Although these sub dialogues often do not di�er from Information seeking ones in their format�

the reason wh y I decided to mak e them an indep enden t category is that they usually o ccup y a

sp eci�c p osition in the dialogue� th us determining the t





S
 Ok a y � And ho w long � y ou � will y ou b e sta ying�

S� I�m lea ving on the morning of the sev en teen th Monda y �

S
 Ok a y � so y ou�re lo oking for a ten nigh t sta y � I ha v e information on t w o hotels in the

Pittsburgh area���

���� S
 Sure� if that�s the next � b est �



S
 That�s correct�

A�� Clari	cation

There is not a v ery clear distinction b et w een a con�rmation and a clari�cation in man y cases�

A�
 Closing

Final part of the con v ersation� It t ypically in v olv es a �thank y ou� phase� plus a �go o db y e� phase�

with ma yb e a promise to exc hange further calls�

���� S� Ok a y � thanks a lot for y our information� I�ll giv e y ou a call bac k if I�m ready to mak e

a reserv ation�

S
 Ok a y � thank y ou v ery m uc h� Thanks for calling�

��



B Sp eec h Acts in the English T ra v el Planning T ask

The set of sp eec h acts consists of the follo wing�

� Iden ti�cation

� O�er help

� Greeting

� Pro vide info

� Request info

� Ac kno wledge

� A�rm

� Promise

� Thank

� F arew ell

� Negate

� Request



B�� Greeting

Just a regular greeting� also happ ening during the op ening phase� It can b e uttered b y b oth

sp eak ers�

���� S� Hi

B�� Pro vide info

Under this lab el w e could include most of the sp eec h acts in the negotiation phase of the dialogues�

and it can b e uttered b y an y of the sp eak ers� It is usually follo w ed b y some ac kno wledgmen t ��ok a y��

�alrigh t��� but it could also b e follo w ed b y another request for information �����

��"� S
 Ev ery da y 
igh ts lea v e DC at sev en thirt y � ten o�clo c k� t w elv



���� S
 And I w as w ondering if y ou could giv e me information on what kind of ro oms w ould

b e a v ailable for all of us and what the cost w ould b e�

S� Ok a y � w ell at the Ramada w e can get y ou ro oms���

���� S� I�d �lik e� to mak e a trip to Pittsburgh� I�ll b e tra v elling with m y family and w e�re

lo oking for hotel reserv ations�

S
 Ok a y � when do y ou plan on arriving in Pittsburgh�

��!� S
 I�ll b e arriving Pittsburgh on the sev en th of June�

S� Ok a y � and ho w long � y ou � will y ou b e sta ying�

B�� A
rm

A �y es� answ er to a y es�no question�

���� S� Do y ou kno w what da y of the w eek the sixth is�

S
 Y es� in fact I do� It�s a Saturda y �

B�� Promise

The sp eak er commits to some course of action� lik e returning a call� or c hec king some information�

��"� S� I�ll giv e y ou a call bac k if I�m ready to mak e a reserv ation�

B�� Thank

The sp eak er expresses his or her thanks� usually in an exc hange where b oth sp eak ers utter the

sp eec h act in succession� It app ears in the closing phase of the dialogue�

��
� S
 Ok a y � thanks a lot for y our information� �����

S� Ok a y � thank y ou v ery m uc h� Thanks for calling�

B��� F arew ell

The sp eak er sa ys go o db y e� It is used b y b oth sp eak ers� and alw a ys in the closing phase of the

con v ersation�

���� S
 Alrigh t� Thanks for calling Pittsburgh T ra v el�

S� Alrigh t� Go o db y e�

��



B��� Negate
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