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Abstract

In the present paper communicafive cycle
(CC) is considered as a dialog arising
between +two partners during solving a
problem. Communicative strategy (Cs) is
csen as a general scheme by which a dialog
participant is guided in achieving his goal.
CC is described in terms of the goals of the

participants and CS.
1. Introduction

Dialog is a bilateral process the par-
ticipants cf which communicate sach othser
messages concerning the surrounding world.
Each participant interchangingly undertakes
the rocle of the author or the recipient.
for communication to be possible the commu-—
nicants must understand sach other., i.e.
their knowledge of language and about the
world must have a shared part. Fach partici-
pant should also know something about the
partner - his goals, knowledge., possibili-
ties, otc.

The task of a dialog model is a formal
description of the process of communication
or, in a narrower sense. descfiption of the
communicative structure of the text (speech)
generated by the communicants in this pro-
cess. Such description may be represented,
for example,. in the form of a generative
grammar or graph /Robinson 1982, Metzing
1981/ and it can be realized on a computer.
One of the aime of working out the dialog
models is just to facilitate the communica-
tion of man with the computer, bdringing it
nearer to man-to-man communication.

Next we consider some problems arising
in simulating dialog interaction.

2. Communicative cycle and communicative
strategy

We 1limit ourselves only to treating
such dialogs where the communicants (let
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them be A and B) as co-operative partners
solve some problems.

The unit of simulation will be communi-
cative cycle (CC). We define CC as dialog
arising between two partners during solving
a problem.

CC consists of the alternate turn-ta-
kings of the communicants though not every
such sequence forms a CC. The turns are
built up of communicative acts (CA). The
minimal combination in a CC is a couple or
triplet of turn-takings of the participants
(cf. /Langleben 1984/), for example A: ques—
tion ~ B: answer, or A: question - B: answer
- A: acceptance of the answer. Any CC starts
with setting up a communicative goal by one
of the participants (A). Let the goal of A
be "B does a deed D". In natural communica-
tion achieving a goal requires more than one
communicative turn-taking from both A and B.
Typically, A has some obstacles in achieving
D: e.g. B does not want to do D; B does not
realize that not doing D involves negative
consequences; B thinke that he is not able
to do D, etc. For this reason A must, in
addition to fixing the goal, also determine
the resources he has at his disposal for
overcoming these obstacles, and the way of
using these resources - it means that A must
outline the communicative.strategy.

Having fixed +the goal G, A tries to
direct the relevant intellectual énd emotio~
nal processes of B (his interests, assess-
ments, opinions) during the process of com-
munication in such a way as to eventually
lead B to a decision to do D. In doing so
influencing the partner is actually directed
at certain aspects of hie mind: his knowled-
ge, assumptions, assessments, wishes. These
relevant aspects of the mind of the partner
may bs called his psychic parametres, in
short P-parametres. The decision of B to
perform D depends upon the concrete confi-
guration of the values of his P-parametres.
The unfavourable values are the obstacles
mentioned above. The essence of applying a



sirategy lies in the fact that A organizes
his turn-takinge

their results will be a chahge in the values

to B in such a way that
of fixpd P-parametres in a required direc-
tion: increasing his knowledge, changing his
assessnents, increasing his conviction, re-
ducing or increasing hie wishes,
Within a fixed strategy certain P-parametres
influenced, the

and so on.

are chosen which can be
dirvection and ways of influence (e.g. stra-
togies of threatening, tempting,

convincing, etec). With respsct to the prima-

scaring,

ry comaunicative goal the changing of the
values of P-parametres may be called "in-
strumental goal".

Tho development of the theory of com-
municative strategies thues presupposes the
development of a theory of the P-parametres.
It wouid be part of a certain dualitative
theory of decision-making and should, in
addition to explicating the system of P-
parametres, explain also the influence of P-
parametyres upon the decisions made by a
person. The factors that must be taken into
account in shaping a decision are numerous.
But it turns out that this diversity can be
pagduced to a limited number of primary para-
metres. We can bring forth the following
types of P-parametres: assessments (rational
pleasantness):

inte-

those of
experience):;

evaluations and
knowledyge (also shills,
reste; requirements (wishes, needs, among
them a need for communication).

The explication of all possible P-
parametres requires additional inestigations
(first of all psychological).
dialog the P-parametres of a communicative
partner make up one part of the model of

buring communication some of these

In a model of

partner.
values may undergo changes.

3. Simulating the communicative cycle

Firet of all let us describe the pro-~
cess of formalizing the notion of communica-
tive strategy (CS).

€S may be defined as a procedure which
determines the choice of an author’s com-
municative acts. ‘This choice nesd not be
unigue.. In this respect C§ differs from
strategy in the game theory or from a plan
of communication.

The author A has fixed his

tive strategy if he

communica-

i) has established the set of
of the partner B

P-parametres
relevant to his communi-~
cative goal G

ii) knows in case of every relevant P-para-—
in order to achieve the
goal G it is necessary to increase or lower

metre whether

the required value

iii) has determined among the relevant P-
parametres one
which immediate goal G
of implementing the strategy

parametre, changing the

valus of is the
iv) knows in case of every relevant P-para-
either
directly with the help of certain CAs. or
indirectly.

metre how +to change its values
by changing the values of other
P-parametres.

Let us consider one example of CS. Let
the goal of the author A of the strategy be
G = "B performs a deed D". v
(1) The relevant P-parametres of B:

a wish to do D

assessment of positive consequences of D

assessment of negative consequances of D

knowledge of the fulfillment of the
preconditions of D,

atc.
(2) Let

lowsor than required for doing it.

A know that B's wish to do D is

(3) Let the P-parametre A wants to change be

B’s wish to do D (which needs increasing).
Thig is the immediate goal Gy
tegy.

(4) P-parametres "assessmoent" and "knowled-

of the sira-

go" can be influenced directly by such com-
municative acts as "giving

"explanation", "substantiation’.

information”,

The P-parametre "wish to do DY can be

influenced only indirectly., through some

other P-parametres, e.g. by increasing B's
assessment of positive consequences of D, by
lowering B’'s assessment of negative conse-
of D,
about the fulfillment of preconditions of D.

The goal G; of applying this strategy

is to increase B's wish to do D. This may

quences by increasing B’'s knowledge

proceed in different ways (by setting up

some subgoals and applying corresponding
substrategies):

A may increase B's assessment of the posi-
tive consequence of D (by giving information
of them, substantiating and

i.e. to allure, cajole:;

explaining),

A can lower B's assessment of negative con-

ssgquences of D (by giving information,
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substantiating and explaining +their bad-
ness), i.e. to warn, threaten, scare:

A can increase B’'s Rnowledge about the
fulfillment of the preconditions of D (e.g.
by informing B about the availability of
resources required for doing D, explaining
it), i.e. to convince.

The communicative strategy does not
determine uniquely the way of achieving a
goal (the sequence of communicative acts of
the partners) but leaves the freedom of
choice. Congtructing the next turn depends
ameng  other things upon the changes which
have *heen brought about in the partner’s
medel by the information recéived during
interpreting the previous turn—takings of
the partner (for example, it may happen that
some  assumptions of the author about the
partner 4o not hold).

The communicative cycle proceeds as
follows (participants A and B, A is the
initiator of communication, G is the cow-
municative goal of A).

In accordance with special rules of
interest /Saluveer, Oim 1986/ A finds the P~
parametres of B relevant to the goal G. On
the basis of the partner mcdel A determines
the necessary changes in the values of these
parametres. Next, A chooses a relevant F-
parametre which value needs changing. In
this way he chooses his communicative stra-
tegy the goal G; of which is changing the
value of the chosen P-parametre (in such a
way as is required for achieving the goal
G)Y. In case of every P-parametre A knows
pither ths list of CAs or the list of other
P-parametres through which it is possible to
increase or lower the value of the chosen P-
parametre.

In order to achieve the goal G; A pas

therefore either to choovse a CA from a given ©

list or determine a new P-parametre ({(which,
in its_turn, determined a new communicative
strategy which is part of the initial C8S)
and make up the next turn-taking.

Partner B whose goal does not nesd
coinside with the goal G determines, accor-
ding to the rules of interest, the P-para-
metraes of partner A which are relevant to
his goal. On the basis of the model of A
(i.e. his partner model) B determines the
necessary changes in these parametres. B
also fixes his communicative strategy., ae
did A.
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In dinterpyroting the turn of the parinoy
both communicants carry ouvt the necessary
changes in their pariner modoels and dscide
whether thelr initial goal or at lwast sowe
of its subgoals have bsen achieved. 1§ thie
is not the case then either a new subgoal ius
st up {0y a former subgoal de maintained)
and a new turn-—taking i¢ made o schisve it,
or the initial goal is given up. CumMunic&w
tion proceeds uwntil the iniitiator of the
communication coyele A has achieved his goal
or given it up.

The model outlined above underlies tha
pilot humaa-compuior dialog system TARLUS
/Koit, Saluveer 1986/. The version of the
system which has boen realizod up 1o now {(on
Ryad 2 and 8M computers) the cyeiom oow
parform worphological, syntactic and seman-
tic analysis and generation of Egtonian
texts. In addition to that the version oo
+the SM computer can recognize in a text 1The
description of
thefl, robbery. etc., and answor questions

about that text in the Estoanlan language.

such criminal evenis as
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