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ABSTRACT
e e o e
! Communication between users and intelligent systems
linvolves a higher degree of complexity if compared to
lconvent ional computer—-human interaction (CHI), specially in
'terms of the role language plays in the computations
iperfarmed by systems. This paper claims that intelligent
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lsystems are essentially linguistic systems and that their |
lactions are, therefore, intrinsicly related to the notion of |
lepeech acts. Within this frame, basic guidelines for |
linterface design are discussed and an wtension to wmenu— |
'driven natural language understanding systems is proposed as |
.a means to deal with speech acts in CHI. i
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Computer-human interaction (CHI) within the scope of
intelligent suystems faces the challenge of providing an

adequate account of nmeaning which is neither that of
artificial languages, nor that of natural language. On the
one hand, the semantics of conventional programming

languages, and apparently also that of the so-called fifth-
generation languages, fails to capture subtle cognitive
aspects involved in intelligent user/sustem dialogues, as is
the case for the rendition of explanations in expert
systems. On the other, the semantics of natural language has
not yet been satisfactorily formalized Yo provide the basis
for machine understanding and generation of linguistic
material.



Although attractive at firet wsight, the idea of
interacting with computers in  Natural Language raises
relevant questions [KamB81 among which those of cognitive
nature are the most important ones. When humans communicate
with each other by linguistic means, their language reflects
the presupposition that participants share the Same
communicative competence, which is not merely that of
mastering the same language, but also that of having
reasoning and perceiving abilities that are common to the
species. The problem is, then, one of endowing machines with
human cognition and perception, orF an equivalent form of
these [(Dre72l.

The realization that language, cognition and perception
are intrinsicly related -~ as evidenced by psycholinguistic
research -~ shiftg the focus of computer/human interaction
from natural language to artificial agency, since it is the
global behavior (or acting) of intelligent machines that
calls for an adequate characterization in the field of
artificial intelligence. Without this, attempts at natural
language processing cannot be fully sound LC&LB71.

This paper discusses relevant design issues for a
system’s interface in terms of ite rational and perceptual
abilities and explores how these can possibly interact with
ite linguistic abilities in conversing with potential users.
The emphasis of the presentation lies in the rationale
behind the guidelines it assumes for building adequate
interfaces for intelligent systems. It is not our goal to
discuss the fundamentals of rational agency, or to provide a
full specification of an intelligent system’s 1linguistic
competence.

BASIC FEATURES OF INTELLIGENT SYSTEMS

Intelligent systems have been defined in a varietu of
ways. The common substratum of all definitions, however,
seems to be that such systems show the ability to reason
{i.e. to perform computations on knowledge) and to explain
(in different degrees of adequacy and efficiency) their

behavior. Reasoning implies an internal representation of
rules and facts that are reasoned about, whereas explaining
implies an internal representation of reasoning itself - &

meta~level of rules and facts. It follows from this that
intelligent systems require some sort of internal meta-
language, and that the language they use to communicate with
nsers has to account for at least these two levels of
symbolic manipulations.

The first and most typical difference between the
language used in interactions with non-Al systems and that
used with AI suystems is precisely the need For»a distinction



between the two levels of operations AL systems should
exhibit. Borrowing Jakobson s terminology [Jaké@l, we can
say that communication with Al systems reguires that the
language being used be provided with =a metalinguistic
function, besides the referential and connative ones which
characterize most linguistic codes used with non-Al systems.

Intelligent systems, unlike conventional ones, do not
primarily operate on data, but on concepts. Data cannot be
reasoned about, and users of conventional systems cannot
have access to meanings, but only to results. AL systems,
however, manipulate conceptual structures and this is their
distinguishing feature. Therefore, users not only have
access to (some sort of) meaning, but computations on
meaning are actually the prime purpose of their interaction
with such systems.

Thus, the second and most essential difference between
the language people use to communicate with non-Al systems

and with Al systems is that, in the latter case, language
underlies the system’s behavior itself. Since representation
af concepts and manipulation of meaning structures is

basically all Al systems do, such suystems are themselves
linguistic systems. So, not only is it the case that the

code people use with intelligent systems must have
additionally a wmetalinguistic function, but also - and more
importantly - it must account for the fact that all actions

performed by the system are linguistic. Therefore, this code
must accommodate actions performed with and within language,
which brings us to the idea speech acts.

SPEECH ACTS IN INTELLIGENT INTERFACES

The theory of speech acts has been originally proposed
to account for the fact that some utterances in natural
language are themselves actions. The limitations of meaning
accounts in terms of formal semantic theories [TarSél have
been unveiled by the fact that performative utterances such
as (a)

{a) I pronise to help uou memorize your script.

could not be adegquately analysed in terms of truth values.
In this case, the truth of the proposition help you memorize
your script could not possibly be established at the time of
the utterance, whereas the truth of I promise simply could
not be challenged. A1l that could be said about this was
that the speaker was manifesting his/her intention to make
the state of affairs referred to by some proposition come
true in the future [BraB7l1. In other words, he/she was
committing his/herself to bringing about that state of
affairs. Other utterances such as (b)



(b)Y 1 declare the €510 QPEN.

simply by being uttered in the appropriate situation znd by
the aperropriate agent brought about the state of affairs
referred to by the proposition(s) embedded in thew. o
these too, no  truth value could be assigned 11 the
traditianal sense.

Auet in LAusédR) proposed that utterances such as (a) and

(b, and othere, WEr e actions in themselves. Searles
[Seadd, 751 revised and extended Austin’s ideas and formed
the basis of speech act theory ws it is currently Knowrn.

More recently, attempts have been made to unify both zspects
of meaning in a sinagle theoretical framework, ie. one in
which formal semant ics and speech act theory are conjoined
to provide a more adequate account of human Timguistic
behavior LVan@71.

One of the muajor difficulties encountered by speech wct
theorists ie that of characterizing what Searle has called
indirect speech acts [Sea’%l. Austin’s original proposal was
esaentially one in which speech acte and certain verbs or
adverbe and phrases were mapped onto each other. This was
clearlu true for verbs such as promise and declare and
commissive and exercitive speech acts, which Austin called
ilTlocut ionary acts. However, as Searle pointed out in his
criticism [Sead9l, no one—~to-one correspondence could be

claimed to 23 ) st between illocutionary acts and
illocut ionary verbs. pustin’s  examples were Just @

particular case in the language. Not all speech acte could
be claimed to be expressible by a particular verb or phrase,
neither could a particular verb or phrase be claimed to

vprese always one and only speech act. Indirect speech act s
such as that in (c), below, illustrate the situation.

(¢) Speaker 1: “I don’‘t know what time it is now”.
Speaker 2% “It’s half past nine”.

Despite the assertive shape of the utterance speaker 1
makes, it is clearly interpreted to be the case that he/she
ie making a request for speaker 2. In daily conversation,
humans perform thousands of such indirect speech acts, which
are all interpreted by their listeners according to
principles of cooperativity [Gri7s] and politeness [LeeB31,
among others. Therefore, the ideal situation suggested by
early speech act research, in which some syntactic feature
of the utterance could be evpected to signal the speaker ‘s
perlocutionary goal proved to  be only a particular case in
the language, and not a general rule.

Modern Pragmatics has the goal of accounting for
psychological and sociological components of meaning, which
have been systematically left outside the scope of formal



semant 1o approaches. Human mnteractions proviode FVAmE T Ous
challenges to praamatrciste, and reveal the tiwnmrtations of -
many exitating proposale [Lee@3l. HMowever, since our problem
in this paper 16 not esactly the same aw that faced by
pragmat icists, our  aim i to edamine ourrent “inadesuate”
accounts of Fuman~human interactions and seE o thewy Coan
rossibly improve accounts of human-—computer interactions.

Qur point e that the complexity of speech =ote N
human linguistic behavior is seemingly due to the compliexity
of human superience itself, which s rightfully assumed to
he shared by all participants of whatever conversation there
s between people. It doeen 't seem to be the case, thouah,
that humans have the same assumplions in conversing  with
systems. Experimental research CKenB81 shows fthat WS Er S
manifest different linguistic behavior when interacting with
what they think to be a system and wnhom they kKnow to be @
person, at w remote terminal. The interesting aspect of this
research is that it shows that one of the things huamans
suppose computers are not equally able to do is to deal with

discourse phenomena, something that R cEntreid tw
pragmat 1C8. What consequences  does this have tao the

applicability of current speech act postulates to  nhuaman-
computer interactions?

SEARLE ‘S TAXONOMY OF ILLOCUTIONARY ACTS IN CHI

One of the main criteria used by Searle to outline the
set of possible direct speech acts is the direction of fit
between word and world. UWhen applied to the computer-human
interaction environment somne modification of his original
proposal is called for. First, the distinction between the
artificial world and its symbolic representation (the word
level, say ) s  wvirtually none. As we argued before,
intelligent systeme are basically linguistic systemse. Thus,
their reality is only that of a language. To illustrate what
we mean by this, let us focus on the distinction Searle
makes between declarative and assertive acts. Declarative
acts bring about a certain state of affairs in the world by
simply being uttered. The direction of fit is dual and can
be sketched as world <~ world. Assertive acts, however,
manifest a certain existing state of affairs in the world
and the direction of fit is world -Jdword. If we think of a
knowledge-based system, when a user says (d) '

(d) Birds normally fly.

Lo express some piecs of knowiegge the sustem 18 expecies Lo
acqguive, although it is essentially an assertive speech act,
in Searle s sense, the effect of such utterance on the
system is the same as that of & declarative act. In other
words, assertions made by usere can modify the world of an



intellicent sustem, aince this  world s only @ cutlbelc
vepresentation of an “unreachable rewl world” ONlY fumans
have access to. It could be  argued, at thire point, that
intell igent syst eme CEN interpret declarat ive acts A
distinct from assertive acts, by evaluating the truth of the
Tatter ageainst @« fixed wmodel of the world. Our reply to this
ie that, at the first Cinterface) level, the distinction 14
atill not made, and that all thel is done ¢ to creste one

“

model and Lo compare this to another, &t « second level of
interpretation.

If we carry this reasoning & lTittle Dt Further,
directive acts also pose a problem il (RN ENVIFrONmENt S .
Searle ‘s detinition of directive illocutionary acts includes
the speciftication of word ~> world fit. In other words, the
word erpresses a state of affairs in the world that 1s not
true at the present moment , but that 1s  exwected to come
true as a result of some action the listener should perform
after he/she interprets the utterance. Foellowing the
arguments we have presented above, we could say that all
utterances of a user are interpreted by an int=lligent
aystem as @ command for some action to be performed, since
the mere interpretation, or evaluation, of these involves an
attempt ta bring  abouat,. at . some symbolic level af
representation, the state of affairs hesehe has mentioned.

It all goes to show, we think, that intelligent systems
are essentially lTinguistic processors, and therefore all
actions performed by them are bound to involve speech acts.
It alsc points at some sort of sollipsism [Fod8él on the
rart of the system, since there e no other world it can
refer to but its internal representation of & glebal state
of affairs. So, although CHI could be said tao revolve mbout
the idea of speech acte all the timeg, some re-assessment of
what speech act types there are must necessarily be done.

Another aspect which must be analysed in the light of
computer-human interfaces ie the fact that there s no
natural language understanding or generation in real terms.
A1l intelligent syatems that are claimed to process natural
language actually processe a peseudo-natural language, which
is artificial in all possible ways. Psychological reality is
something that is completely out of question in artificial
intelligence as it is commonly viewed by computer scientists
[Win77J. Therefore, there is an indisputable limitation in =&
system’'s ability to process natural languaae which
relativizes claims of inadeguacy in speech act theory when
it fails to account for all types of actions humans  can
perform with Tangusge . The jeeue seemes to come down to the
following quest {ON . since speech acts must be gealt with in
computer ~human interfaces, can the current theoretic
proposals account for the pragmatic requirements of (pseudo)
natural lanauage processing systems? In other words, can
speech =acts be partly incorporated bu artificial languages?



CAPTURING SPEECH ACTS IN COMPUTER-HUMAN INTERFACES

Adequate treatment of speech acts presents  different
challenages for understanding wnd generat ion ot natural
language utterances on the part of the sustem. Generation,
as we  have discussed elsewhere LSREBYI, has as 1ts crucial
activity the selection of appropriate discourse structures
to convey the desired speech act. Understanding, however,
has the goeal of recognizing the reason for & selection the
wser has made, based on hypotheses the system entertaing
about the user s perlocutionary wime throughout the whole
history of the interaction. In sum, generation allows the
system to have full contirol on what is said, but little
control on what is understood by the user, whereas
understanding allows for very little control on either. Thig
is why, we will center the discussion of the present session
on understanding, which seems to ue to be more critical .

Because systems can only perform a limited set of
intelligent actions, we can  suppose that the collection of
gspeech acts a system must deal with is similarly limited if
compared with human. A crude example of the point we are
trying to make is what Searle calls expressive speech acte.
These are tupically the reflection of the speaker’s
emot ional attitude towards the topic of conversation. An
appropriate response to them on the part of listeners must
present some equally emotional quality in acting -~ something
we cannot expect from artificial systems. Another type of
speech act that does not make sense in CHI is the commissive
act, such as that of a promise. The meaning of promises is
deeply embedded in our social life, and artificial systems
are not likely to share this part of human behavior C[W&FB841.

By examining the behavioral pattern of the interactions
between users and knowledge-based systems [Gai8B81, we notice
that users have a reason to be using the system, and a very
Precise one. It is not the case that user and system are in
some sort of non-—purposeful social interaction. The user
wants to obtain from the system some response hes/she
believes the functionality of the system is able to handle.
Therefore, intentions and plans are the wvery basis of
computer-human exchanges. This is essentially what is
conveyed in all utterances the user makes, &and unless
intentions and plans can he analyzed by the interface, all
communicat ion is at a risk L[A&PRBOI. So, the issue now is how
to incorporate cpeech act processing in CHI.

One of the first attempts to develop a natural language
understanding system that incorporates the notion of speech
acts as discussed above was Robinson ‘s DIAGRAM [Rob821. The
author proposes that adequate speech act processing, in the



Tight of what Allen and Perrault [AKPHOT claimed intent ron
and plan recognition should/Zcould be, could be obteained by o
classification of utterances into four different utterance
typest declaratives, imperatives, polar (Y/N) interrogatives
and WH- interrogat ives. Furthermore, these types have been
mapped onto surface linguistic structures, 1n the spirat of
what Austin tnitially did with illocutionary verbs. Thus,

declarative utterances wer e mapped onto declarat ive
indicative sentences, and s500 0N The author, without
explicitly HAY I NG G0y subscribes the Firat and most

disputable forms of speech act theory in pragmatice. But,
shouwld it be otherwise?

Firet of all, it hae wapparently been accepted by
Robinson and others that natural language is implied when we
apeak of speech acts in CHI. It certainly seems natural that
it e«hould be swo, since the very origing of speech acts are
embedded in  human use of language. However , two pointe
should be made in this respect. One ie that, if speech acts
are tao be redefined and adapted for use in CHI, it remaine
to be demonstrated that there is no artificial language that
can be designed to account for this notion. The other i1s
that, as we said before, there is no such thing as natural
language processing in literal terms. A1l that is done in Al
ig to epecify artificial languages that look very much 1like
natural languages. 8o, in & way, these two points collapse
into one an only bigy issuer how should pseuwdo-natural
language incorporate the notion of speech acts in CHI?

Natural language ie not universally believed to be the
best way to communicate with intelligent systems. Sanford
and Roach [8an881 paoint out that, because real natural
language processing is impossible in AL and only artificial
codes can be designed to look like the natural means for
human communication, it is wvery difficult for users to be
awnre of the differences between the two. Such differences
ashould be clear, however, for adequate computer-human
interaction. Otherwise, users naturally transfer to systems
all of their own coygnitive capacities. By doing so, they
introduce =& high potential for Dbreakdown [W&EFG6I in
communication, since the assumptions about = shared
cognitive and social backaround between agents simply do not
apply.

It is not the case, though, that a1l utterances are
equally prone to causing communicative breakdown. There is &
subset of utterances which inequivocally convey the desired
meaning in the situation they are uttered. The problem is,
then, one of contralling the user <o that hesshe does not go
heyond the Timite of  mutomatic interpretabi ity LEERNGO O .
Free NL dialogue with machines, one in which wusers ¢an
formilate their questions or comments in &any way theu want
to, is certainly not easy to control. The menu-driven
natural language interaction of the type proposed by Tennant




ETentd4l 1o a solutron to thie. MHowever, the NLMenu syetem he
N developed does not tackle the Gl EE G QT e oh Tem
explicitly, nerther does it @pproach discourse phenomena in
a theoretically motivated way.

We think of an extension to Tennant ‘s approach. The
menu-driven natuaral language interpretive component of the
interface seems to provide a good alternat ive to the cantral
prablem Santord and RKoach have discussed. The user +a. then,
qitite aware of the artificiality of the language he/she iy
wesing and simply cannot go beyond the interpretive abilities

of the pPrOcessor, Ginee the opportunity for forming
uriant icipated utterances will never arise. The YGrammar we
helieve should he driving the presentation of MeETILe,

however , unlike NLMenu ‘s grammar, does not concentrate only
on sentential syntax and semant 1cs, but rather on general
discourse structure in o which relevant pragmatic prhenomena
can be explicitly reasoned about. Syntactic and semantic
leveles of analysis are, thus, bound to overall communicat ive
hahavior and wllow for a mach more intelligent dialogue
between users and system.

Although Kennedy et ala CRen&B1 have shown that
discourse phencomena  such as  anaphora are less freqguent in
users ’ utterances when they communicate with what they think
to be a system than when they conmunicate with & person via
terminal, users have not given <igns  of non-pragmatic
linguistic behavior. Quite contrarily, there are numnerous
reports in current natural language processing literature
that indicate the need for a pragmatic component inoan
efficient processor.

We believe that the processing of speech acts, gust s
that of anaphoric references or rhetorical structuresz, must
be part of a NL front-end’s linguistic capacity. Therefore,
the new challenge for menu-driven NL interfaces iz how to
incorporate an adequate pragmatic knowledae to account for
these aspects of human languaye use. In that which concerns
gspeech acts, specifically, we believe Robinson’s proposal
can be takenm as the basis for the sustem’s pragmatic
competence. However, the treatment of speech actses does not
have to be projected onto the syntactic level only, as part
of the general grammar. It can be dealt with at = separate
level, and reasoned about independently, EVEN it owe
subscribe, in the end, to the correspondence between speech
acte and illocutionary verbs or phrases.

CONCLUDING REMARKS

In this paper we have discussed relevant design issues
we think must he taken into  account in computer—-human
interface suystems. Essentially, the baseline of our argument



e that current antellrgent custeme are lTinguistic systems
and wll actions performed. by them  or Che or G bt
linguistic actions, or  speech acts. Pragmatice  provides
intelligent systems interface designers  with & variltety of
proposals. There AXE marty controversial and/Zor uryresolved
issues Involving human speech acte, but ot many attempt s
have been made to invest igate 1 current theoretrc resultys
apply to computer-~human interactions and how. We enphasioe
that AR Yoy an invest igat ion necessar iy INVoLve s @
characteritzation of artificial rational agency el
consequently a re-definition of speech acte themselves in
CHY .

One of the pointe we have swplored s the fact that
garly illocutionary verb-based theories, although inadequate
in hum=an communication environments, Can bhe particularly

helpful in computat ional environments, SiNce the
artificiality of the language being used there | €

inescapable and control over it highly desirable. The
Figidity and unnaturalness of menu-driven NL interfaces, for
svample, should not be compared to human natural interaction
in social life (subscribing to all current pragmat o
debates) , bhut rather to the rigidity and lTimited
expressiveness of current programming languages (subscribing
only to part of the debates, and reviewing basic concepts
and taxonomies).

The idea of extending current menu-driven approaches to
natural language understanding, so that pragmatic phenomena
can be adequately dealt with, indicates some new avenues for
research. One is that of the internal architecture of the
front-end component. Should the analyusis proceed
sequent ially or should it be done in an integrated wau?
Should pragmatic features be independently reasoned about
or should they be considered together with semantic  and
syntactic Ffeatures? What subset of discourse phenomens
should be incorporated by the interface grammars’?

There is much exper imental research to be done, so that
the current interactive pattern between LEET S and
intelligent systems can be clearly characterized. There is
also much theoretic research to be dore, specially in terms
aof defining what artificial rational agency iz, Unless we
can have such knowledge available to us, natwral language
processing investigations that center around grammatical
aspects of @ system’s competence per se (and to a certain
~wtent those that center around some semantic aspects as
well) are bound to bhe brittle.

The next step 10 Qur persohnal nvest 1Tgat 1on N THE armgn
ie to epecify a menu-driven natural language front-end to &
knowledge—-based system. We will use input from speech act
theory as it is proposed in he field of pragmatics and
provide a first approximation of some CHI Speech Act Theory



hasedd on experimental reoulte  rveported ! the et ural
language processing lTiterature. The generation component of
the interface e currently being develored using Rhetorical
Structure Theory IM&TBST to account For pragmat ¢ phenomena
and assumes the interpretation component will handle users’
intentions and plans in an adeqguate way. In both components,
a computational model s assumed {for which psycholooical
reality ie not critical. Instead, what we are looking for is
optimal interpretation of uatterances by  the sysztem i
analysis) and by the wsger (in synthesis), 5o that el
communication can take place.
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