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SUHMARY v

T An important issue in the conception of computer Iinterfaces concerns the
elaboration of efficient and acceptable dialogue systems. A design methodology
is proposed, bhased on the study of human-human communication. Vhen the prospec~
tive user population is to be composed of infrequent users, the analysis should
focus on the strategles used by experts 1in a domain when interacting with
domain-naive interlocutors.

In these situations, there are at least two domains of expertise: expertise
in the knowledge domain and expertise in operative communication. Only this last
expertise 1is considered in the work reported here. The strategies of two sub-
jects have been studied: both subjects have a long experience in the domain, bhut
only one of them is an experienced (telephone) operator.

The dialogue control strategies differ. The strategy used by the experienced
operator has two main characteristics: very early interpretations of the que-
ries, based on a strong model of the client, and immediate proposal of a solu-
tion. This strategy 1is economical and well adapted to the standard situations
(i.e. the situations corresponding to the model of the client). Fven when the
interpretation is erronecus or the model inadequate, the strategy remains effi-
cient, allowing rapid shifts of focus towards the points of disagreement, thus

facilitatin; the elaboration of a solution.

As a conclusion, the study proposes the design of systems functioning accor—
ding to two different modes: an economical mode for the standard situations, a
rore powerful mode in case of a failure of the economical strategy. The main
rules of the economical strategy are described.

Key-words: Communication stragegy — dialogue design

" RESUME

Un point ivportant dans la conception des interfaces horme-calculateur con-
cerne 1'&laboration de systémes de dialogue efficaces et acceptables par 1'usa-
ger. Une méthodologie de conception est proposée, fondée sur 1'étude de la com~
nunication homme-homme. Tans les cas ol la population des usapers futurs doit
€tre composée d'usagers occasionnels, l'analyse doit &tre centrée sur les stra-
tépies utilisées par les experts d'un domaine lorsqu'ils interagissent avec des
interlocuteurs naifs.

Pans ces situations, deux domaines d'expertise peuvent &tré distinpués:
l'expertise dans le domaine de connaissance, et 1'expertise dans la communica-
tion opérative. Seule cette derniére est considérée dans cette &tude. Les stra-
tégies de deux sujets ont été étudiées: tous deux ont une longue expérience du
domaine, mais un seul est expérimenté du point de vue de l'interaction avec les
usagers. e

Les stragépies de contrble du dialopue différent. La stratégie de 1'opéra~
trice expérimentée se caractérise d'une part par des interprétations trés préco-
ces des requétes, fondées sur un modéle du client prototypique, d'autre part pat
une proposition immédiate de solution. Cette stratépgie est &conomique et bien
adaptée aux situations standards (i.e. les situations od le client correspond au’
nodéle). Méme dans les cas oni le modéle est erroné ou inadéquat, la stratépgie’
reste efficace, permettant un recentrage rapide sur les points problématiques’’
et donc facilitant 1'élahboration d'une solution. .

Fn conclusion, on propose la conception de systémes fonctionnant selon deux
modes: un mnode &conomique pour les situations standards, un mode plus puissant
en cas d'échec de la stratégie économique. Les réples principales de la straté-
pie Economique sont décrites.

lots clés: Conception des dialogues, strapégie de communication



1. A FRAMEWORK FUR_DIALGGUE DESIGN

An important issue in the conception of computer interfaces concerns the ela-
boration of efficient and acceptable dialogue systems. This design process, most
of the time, is not made upon very solid ground. Designers' manuals only give\
very vague and 'common sense' guidelines (of the 'be friendly' style), which are
of little help. Empiricism still tends to be the rule.

However, there ig a growing need for design guidelines: more and more systemé
are built and put into use, for a variety of potential users, with different
-needs, education, training, and familiarity with and tolerance to the computer
domain.

We would \like to propose a specific methodology for dialogue design, based

upon the following principles:

Principle 1: the fundamental criterion to tgke into account in dialogue design
is the expected user population and the frequency with which this popula-

tion will interact with the computer.

Principle 2: dialogue design must be based on the analysis of human-human com-
munication. Althbugh this may seem obvious to some readers, it certainly-
deserves some justification for many others, who may argue for instance
that one cannot compare human-human communication to human-computer in-
teraction, that one can wonder whether human-human communication is such a
desirable model, that users do not wish the computer to behave like a hu-
man, but rather like an obedient, easy to use and ever ready machine.
Nevertheless, we believe that, even though human dialogues may have some
flaws, they are still the only model of a working communication system we

dispose of.

Principle 3: dialogue design must be based on the analysis of human-human com-

munication in situations analogous to those to be computer-assisted. This
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implies that the design process must not be based on general linguistics
(or on linguistics of the 'general' language) but rather on the study of
the language used in similar contexts. As Argyle et al (1981) point out, in
goal-oriented situations, it is not only each individual speech act that is
goal-oriented, but the whole speech system. Research should then focus on
these dedicated speech systems used in comparable situations. Knowledge of
the general use of language is, to say the least, not sufficient for dialo-

gue design.

Principle 4: if the prospective population is composed of professionals who wiii
i.

have to interact frequently with the system, the best strategy is to study

the professional language of this population: this study will allow thé
choice of appropriate vocabularies and modes of expression (Falzon, 1983a

and b; Kelly and Chapanis, 1977; Mathiassen and Andersen, 1984) and the

design of systems adapted to the planning activity of the users (Sebil-

lotte, 1983).

This strategy has two advantages. The first one has to do with the fact
that natural language cannot be considered as a natural command language in
work contexts (Falzon, 1984). In fact, professional languages are often
restricted subsets of natural language (Kittredge, 1979). These restric-
tions, which are spontaneously created by the professionals, can be used in
the design of computer command languages. As a consequence, this strategy
avoids the use of natural language as an interactive medium, and thué
avoids its major drawback: its need for a large amount of computer'memof§
and processing power. :

The second advantage of this strategy is the fact that the computer com-
mand language elaborated on the basis of an existing professional languégé
can be used to introduce computer concepts into a profeséion. Nygaa;d

(1984), who advocates this point of view, stresses that "professional
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languages have always been reflecting changing technologies and social
structures by changes in these languages" and that "the strategy of a pro-
fession should be to enrich in a carefully considered way its professio@al

language with concepts related to information processing".

Principle 5: if the prospective population is to be composed of infrequent
users, the best strategy is to study dialogues between prospective users
and experienced professionals. For instance, if the projected application
concerns airlines timetables, the dialogues between clients and airlines
employees should be studied. Moreover, the emphasis should be put on what -

is said by the employees (and not so much on what is said by the clients).

Experimenters have tended to focus on the users' utterances, thinking that
these were what the system will have to understand, without taking into ac-
count the fact that these utterances are, for a large part, the consequence
of the use of a specific dialogue strategy by the professional. We beliéye
that dialogues between professionals and naive users are very much uhdgr
the control of the experts, who, through their interactions with a numbér
of different speakers, have become experts not only in their domain but

also in communication in their domain. It is this expertise in operative

communication that we need to study and to use as a model for elaborating

computer dialogue strategies. In summary, if the system is to be used ' by
novices, the dialogue should be guided by the system (cf Benbasat and Wand
(1984) for a discussion of this point), and system guidance should be based

on human dialogue control strategieq.

e

This last point is probably the most controversial. The following text will

try to give it some support through the presentation of some related experimen-
add

tal findings and through the analysis of a specific human-human communication

situation, involving different 'users' (clients of a medical center) and 'com-

‘munication experts' (telephone operators of that center, in charge, among other
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things, of taking appointments for scme szrvices).

Modelling the conversation partner

Psychologists have studied the regulation processes affecting language. Some
of them have concentrated on a specific human linguistic ability: the ability to
adapt language to the (supposed) knowledge of the conversation partner, and,
consequently, the influence of a model of the interlocutor on language produc-
tion.

Adaptive language behaviors can be found first at the lexical level. Anglin

(1977) points out, for instance, that sdults do not use the same denominations
when they speak to children or to other adults. Moscovici (1967) notices that
the vocabulary used by subjects in a given context (describing an engine prob-
lem) varies according to the supposed knowledge of the interlocutor.

The volume and type of dialogue vary with the level of knowledge. This point
has been stressed by Deutsch (1974), in a study of dialogues between expert and
apprentices with varying degrees of skill. Dialogues with novices are filled
with word definitions and procedural explanations, dialogues with skilled stu-
dents are shorter and composed mostly of accounts (by the apprentices) of the
actions being performed.

Krauss and Glucksberg (1977) have devised a clever experimental situation in
which the experimeﬁter was asking passers-by his way to some point in town. The
typical answer is brief, direct, and gives a minimal amount of information, in
the sense that it supposes much knowledge on the interlocutor's side. In a
second situation, the experimenter, before asking his way, mentioned that he was
from out-of-town. In that case, passers-by gave longer and more explicit expla-
nations, indicating different landmarks on the way and details on the procedure.
The same effect is obtained if the experimenter adopts a strong accent. This ex-
periment clearly shows how a model of the interlocutor directly structures the

communication content and strategy.
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The accuracy of this model has a direct effect on cohmunicative performances.
llarris et al (1980) have studied the consequences of erroneous representations
of the interlocutor's level of knowledge. The results indicate first that com-
munication is optimal when the knowledge expectation is correct, second that
both errors (attributing tﬁo much or too little knowledge) are detrimental to
communication efficiency. These results are in agreement with the conclusion of
a-study by Thoﬁas (1976). In his experiment subjects interacted with an ‘'intel-
ligent' computer (simulated by another experimenter). Thomas observes that the
interactions vary according to the level of knowledge of the subjects in'the ap-
plication domain and/or in the computer domain. This variation is so important
that the author concludes that, in order to achieve a truly intelligent communi-
cation, future systems should be able to identify the type of user they are in-

teracting with. Thus, intelligent dialogde depends on the elaboration of an ac-

curate representation of the partner's knowledge.

Dialogue strategies

In the field of computer ergonomics, there is in fact very little experimen-
tal research conducted in the perspective described in Principle 5. As we havé
mentioned earlier, most research on expert-naive dialogues has been focused on
what was said by the novices. It is difficult to find studies of the language of
experts, and of the way they use language in order to cope with the requests of
their interlocutors.

A very relevant work is reported by Evans (1976). This author has studied
conversations between medical doctors and patients. These conversations can be
considered as perfect examples of the situations that we think should be stu~<
died. Doctors are specialists of a domain (medicine) in which patients are
naive. Bﬁt, more important, doctors can be considered as experts in a specific

type of dialogue: the medical interview. Evans gives the following results:
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- although doctors find it difficult to describe the procedure they use to
interview their patients, they do use dialogue strategies, that can be
represented by "quite simple" flow diagrams;

the patients' responses use a very restricted vocabulary, and, very often,
are limited to answers like ‘yes', ‘no', 'I don't know', etc. Even when the
responses are longer, they are invariably coded by the doctors under the
form of a simple statement. When responses are verbose or inconsequential,
the doctor asks the patient an answer with yes or no.

The dialogue is thus strongly influenced by the strategy of the expert. The
consequences of these results are very interesting in terms of system design.
One goal of this study was the elaboration of an input interface for an inter-
viewing machine to be wused by patients in an hospital. The keyboard that was
developed had only three keys: ‘'yes', 'no' and '?'.

One may consider that this is an extreme example of the dialogue limitations
introduced by an expert strategy, and that the users should not be restricted to
this extent. However, this study exemplifies very well our point, i.e. the fact

that dialogue design can benefit from the analysis of the strategies used in

human-human communication.

2. THE EXPERIMENT

2.1l. Environment and task description

The experiment was conducted in a medical centre in which patients can get
appointments to see different specialists. The secretaries of the centre act
partly as telephone operators, transferring the calls to the departments, but
they are also in charge of taking appointments for the medical specialties for
which no specific information is needed, the other appointments being processed

by the personnel of the concerned department.

For one hundred calls they receive:

~ 30% concern the taking or modification of an appointment that secretaries
process themselves;

~ 30% concern appointments that they cannot process; these calls are
transferred to the appropriate department;
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- 40% concern requests to the services, personal calls, etc.

Two sources of information are used by the secretaries:
- external representations: different data bases are used: appointment agen-

das, clients card-indexes;

- internal representations, that can be divided into domain-related knowledge
(functioning of the centre, basic medical information, related institu-
tions, etc) and function-related knowledge (model of the client, model of
the typical telephone caller, etc).

2.2. Subjects

The subjects were two secretaries, who will be considered approximately equal
in secretarial experience, the first one having worked for two years as a secre-
tary in the centre, the second one one year. The subjects differ sharply in e;i
" perience in telephone communication: 10 years of experience for the first one vs
1 year for the second one. In the following text, the more experienced telephone

operator will be referred to as Mrs V., the other one as Mrs C.

2.3. Data

We have focused on those telephone dialogues (between secretaries and

clients) in which the conversation topic is the taking, or modification of an

appointment. In all, 30 conversations belonging to that category have been stu-

died.

Interviews with both subjects have been conducted on the following themes:

- How do you see your job?

- In your opinion, how do you process the calls relative to appointments? Do
you use specific procedures? If yes, describe them.

- Are there other possible procedures, and why don't you use them?

We have thus been able to correlate our analysis of the telephone conversa<

tions with the views of the subjects.

3. RESULTS

We will begin by describing the general dialoque structure, without differen-
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tiating too much between our two subjects. These differences will be analyzed in

chapter 3.2., focusing on dialogue control strategies.

3.1. Dialoque phases

3.1.1. General structure

All the conversations studied can be divided in three phases, the relative

length of which is irregular:

- a phase of QUERY FORMULATION: this phase initiates the dialogue. The client
formulates a request (or part of a request);

- a phase of NEGOTIATION. This is the second phase of dialogue, consisting,
after a first interpretation of the query by the secretary, in agreeing on
a date and time of appointment.

- a phase of AGENDA MODIFICATION for both speakers. The client and the secre~
tary teke note of the result of the preceding phase and add it to their
respective data bases.

Here is an example of these three phases on a simple dialoque (in this exam-
- ple, and in subsequent examples, S stands for secretary, U for user. Examples

are translated from French into English).

<1

QUERY FORMULATION

S. Medical centre, good morning.

U. I'd like to see Dr. X this afternoon

NEGOTIATION

S. Yes Medam, at a quarter past three?
U. A quarter past three?

S. Yes

U. Allright.

AGENDA MODIFICATION
S. This is Mrs X?
U. Yes.
S. X, allright, I took it down.
U. Thank you, goodbye.
S. Goodbye Madam.
Conversation 1 exemplifies the standard pattern of dialogue: Formulation -~
Negociation ~ Modification (the FNM pattern). However, conversations can have

more complicated structures, as we will see later.

The word 'communication' will often be used in this text to refer to each of
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the successive interventions of the participants in a conversation. Conversation

<1>, for instance, is composed of 11 communications.

3.1.2. The query formulation phase

Query formulations vary in iength, both in terms of number of
communications.bp 9 and in terms of length of each communication.

For 12 queries, the clients formulate their requests in a single‘ communica-
tion. 3 of these 12 queries are incomplete, in the sense that they do not pro-
vide the secretary with all the necessary information. A first client omits to
mention that she is asking an appointment not for herself, but for someone else,
absent at the time of the call. A second client requests an appointment with .a
specialist, but does not tell the secretary the very specific examination that
is needed. The third client should have asked, before taking an appointment to
discuss the results of a previous examination, whether these results are avail-
able.

These three examples indicate that the client does not always dispose of a
correct representation of the secretary's information needs or of the order in
which elements of information should be provided. These incomplete queries will
give .rise to dialogue incidents, related to the fact that the secretary, in the
absence of indication about the specificity of the requests, uses her knowledge
about the typical client to infer the elements that have not been stated. Let us
consider for example the case of the client who does not mention that the ap-
pointment is taken for someone else; who will not be able to come before a few
weeks. The secretary does not systematically verify these points: on the con-

trary, she refers to a model of the prototypical client , which assumes that,

unless otherwise specified, the appointment concerns the person speaking on the

telephone, and that clients want to get their appointments as soon as possible.
This model of the client is elaborated through numercus interactions between

the secretary and the clients, and allows the secretary.to limit the length of

the conversations by using a set of default values instead of asking for mors
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information.

In 14 cases, the clients use several communications to formulate their
queries. This does not mean that these requests are more complicated than'those
which are fbrmulated in a_single communicatien; they are, on the contrary, simi}
lar to those mentioned above. The'QUesfion is then: how is it that the number of

communications is greater in those cases?
Three factors seem to be responsible for this fact:

- understanding problems related to difficulties with the communication chan-
nels

- desire of the client to keep in control of the conversation without taklng
into account the secretary's utterances;

- on the contrary, unwillingness of the secretary to take control of the
conversation: this is particularly frequent in the case of Mrs. C, the less
experienced telephone operator.

In most cases, the secretary improves the quality of the dialogue if, instead
of passively following the course of conversation, she attempts to take control
of the dialogue and to interpret the requests, even on the basis of incomplete
information. Her first goal is to classify the request, and, in this purpose,
ghe will choose the more plausible interpretation, sometimes asking for a con-
firmation, more often assuming the interpretation to be true and processing it
fimmediately.

A second .point must be stressed here: in order to classify the request, the
secretary need not process extensively the client's words: a limited analysis of
the linguistic 'input' is enough.

Consequently, a characteristic of this phase of query formulation, in which

the secretary elaborates a representation of the client's request, is &

pertial understanding of the request. 'Partial’, as Bisseret (1980) points out,
should be understood in both senses of the word: the understanding is selective
and biased. This partial understanding is supported by a large body of extra-
linguistic knowledge: domain knowledge (ebout the medical centre, etc) and

knowledge about the clients (their most frequent requests, the way the requests
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are formulated in general, the most frequent errors, etc). The secretary's ex-

pertise in operative communication is modelled by this knowledge.

3.1.3. The negotiation phase

This phase begins as soon as the secretary has elaborated a first representa-
tion of the client's request, and, when things go well, ends when both speakers
have agreed on a date and time of appointmeht. Different factors influence the
progress of this phase, in particular the correctness and comprehensiveness of

b
the secretary's interpretation, and the dialogue strategy she uses.

There are three possible situations.

Situation 1

The interpretation of the query is correct and comprehensive, and an appoint-
ment is decided.

Most calls belong to. this category. Conversations can be extremely short (cf
<1>). The secretary proposes an acceptable time of appointment, the client
agrees and the negotiation phase is ended.

This ideal case is not general. Negociation may give rise to a longer dialo-
gue. In one case, ten exchanges are needed, only to reach a temporary date of

appointment, to be modified if cancellations occur.

Situation 2

The interpretation of the query is correct and comprehensive, but no appoint-
ment is taken. Two conversations belong to this category, but for different rea-
sons.

In conversation <2>, negotiation is impossible on the basis of the first in-
terpretation of the query. The secretary then suggests an alternative possibili-
ty (see a genéral practitioner), and proposes to check the feasability of this
solution by asking the nurses of the department. Conversation is thus ended at
this point, with no scheduled appointment, but, it can hardly be considered as a

failure of the communication process: the secretary has done her best to satisfy
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the client.

<2>
S. Medical centre, good morning.
U. My daughter, uh, she would like an appointment, well I don't know if
it will be possible, today, she has a wart that should be removed on her

knee.
S. Uh, well, in any case, the, well, the dermatologist will not be here

before monday or tuesday.
U. Oh no, this is too far away...
S. Well, you should see a general doctor.
U. Well yes, but the doctor, he won't be able to do much, uh, It is a

wart, it is rather big...
S. Do you want me to transfer you to the nurses? ,
U. Well yes, this is kind of you. :

The second conversation of this category (conversation <6>; see below) is a
real failure of the negotiation phase, for reasons that are related to the stra-

tegy used by the less experienced operator.

Situation 3

This category concerns three conversations, which have ended by the taking of
an appointment, but which have followed a pattern of dialogue which differs from
the standard pattern FNM (query Formulation, Negotiation, agenda Modification.
The following patterns are observed: F-N-M-F-N, F-N-M-N-F-N, F-N-F-N-M.

The first case begins with a standard pattern FNM. An appointment 1is
" scheduled, but the client raises a problem (she does nout know whether she will
get the results of a previous examination in time for the appointment). This
new problem provokes a second phase of negotiation, ending successfully, without
changing the appointment already scheduled (the physician will manage to get the
results).

The second case (FNMNFN) begins also with a FNM pattern. Conversation coﬁﬁi
then stop here, but the client tries to get an earlier appointment. The operator
indicate that this is not possible. The client then gives a new FormUlation to
her query: she.has fainted, and it is urgent for her to see a doctor. The gpera-
‘tor accepts to consider the case as an emergency and proposes an immediaté .ép-

pointment. The client finally prefers to stick to the date previously agreed
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upon. There is then no final phase of agenda modification.

The third case (FNFNM) develops in the following way: the operator ';nd the
client have agreed on a date of appointment, and are about to begin themodifica-
tion phase, when tﬁe client incidentally‘ mentions a point that chanées the
operator's interpretation of the query. A second phase of formulation occurs,
followed by a negotiation phase and a.modification phase.

The interest of these three cases is to stress the fact that, although most
conversations follow a standard FNM pattern, some are more complex: speakers ré-
turn to prior phases, change the problem definition, challenge the agreed solu-
tions. It is in fact during the negotiation phase that the interpretation of the

queries are tested and that errors and missing elements are spotted.

Some particular cases
&2

Two conversations deserve some special attention. These two dialoghés are
cases of standard FNM patterns.

The first one is characterized by long and emotional interventions of the
caller. The operator attempts to stop the client discourse several ti@és, py
proposing, very early in the conversation, a possible appointment. The clieni,
as it seems, does not even hear the repeated proposal, absorbed by her problem.
In that case, the operator waits until the client has given her a definite posi-
tive answer before initiating the agenda modification phase, and she asks ﬁer
several confirmations of the schedule. |

The second case (conversation <4>; see below) shows the strong influence on
dialogue of a model of the client, and some characteristics of this modélr Tﬁe
model becomes apparent hecause the call is very untypipal, for three reasons:

- the appointment is wanted for a rather distant date;

- the client is not calling for herself, nor for someone of her family, but

for someone else;
- the person for whom an appointment is wanted is not covered by the Sccial

Security.

The model of the prototypical client postulates that the callers want an ap-
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pointment for themselves or for someone of their family, that they are covered
by the Social Security, and that they want their appointment as soon as possi-
ble. The differences between the model and the actual case are obstacles in the
dialogue that the operator has to overcome. The model facilitates the interac-
tions in the standard cases as much as it provokes clarification dialogues in

the unusual situations.

3.1.4. The agenda modification phase

The agenda modification phase begins as soon as an appointment has been
agreed upon. This phase can be presented as the filling in of a frame in which

all the information necessary to the centre appear: name and surname, file

number if known, in case of a first appointment information on the documents

needed. This phase may not occur at all if no appointment is taken. The modifi-
cation phase is longer and give rise to more control messages when the preceding
phases have been long and difficult.

In the majority of cases, the operator has the initiative in this phase. She
requests information in a sequential way, repeats it and concludes with a recall
of the scheduled appointment. In some cases, the situation 1is different: so%e
clients are old customers of the centre and know the pieces of information usu-
ally requested. These clients provide the information before being asked (e.g.
their file number). In the same way as the operator disposes of a model of the
cliént, these clients have built a model of the operator, allowing them to anti-
cipate the secretary's requests.

But this is a particular case: the general case is that only the secretary
knows the rules of this type of conversation. 0ld customers have acquired pabt
of these rules. It is striking to notice that the conversations with these

clients are among the shortest of our sample.
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3.2. Dialogue centrol strategies

3.2.1. Description

The description of the strategies is based both on the interviews of the

operators and on the analysis of their interventions in the telephone dialogues.

The experienced operator: Mrs V.

Mrs V. has worked for eight years as a telephone operator before her present
job. For her, the wmost important part of her work as an operator is dialogue
control. She must manage to avoid the production, by the client, of long, mud-
dled and sometimes emotional interventions, which are useless for the comprehen-
sion of the request. She considers that asking the client all the information
that could be relevant to give an appropriate response is too long and
dangerous, because it could.encourage.the client to make wunwanted digressions.
Consequently, as soon as she thinks the formulétion of the problem is sufficient
‘for making an interpretation, she tries to propose a solution.

A model of Mrs V.'s behavior in these situations can be deécribed as fol-

lows:

- 'l pick up the phone and say 'Medical centre, good morning'" This takes
care of the possible errors and initiates the dialogue.

- "I listen to the first sentence, and I try to categorize immediately the
.call. My goal is to detect at once the calls that shall be transferred (in

which case my work is over)."

- If the call concerns an appointment, the operator then applies the algo-
rithm presented in figure 1. : )

The analysis of the conversations shows that Mrs V. really uses this algo-
rithm. It was the case for example in <1>. It is also the case in <3>, in which
ar appointment is proposed without asking. the client the name ¢f the doctor she
wishes to see (several physicians are available).

3>

S. Medical centre, good morning. . . . _

U. Yes, good morning Madam, could I have an appointment this morning
with the generalist?

S. Oh yes Madam, yes, hold on, at half past nine?

U. Yes, allright. ... :
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The name of the physician will not be given, the client will discover it when

- she comes.
' B 8§y

Conversation <4> shows that this strategy may not be satisfying for the

client, to whom the operator proposes, after an incomplete interpretation, an

inadequate schedule.

4>

5. Medical centre.

1), Good morning Madam.

5. Good morning Madam.

5. I would like an appointment with the eye physician.
5. Yes, the ophtalmologist.

Y. Yes.
5. I am going to give you ... this afternocon, I still have a possibility,

will that do?
Ue. No. ° -

S. At a quarter past four.
U. No, no, it's not for this month, it's for April, April the léth.

S. Monday morning?
U. April the 1éth.

S. Yes.

U. Monday morning.

S. Yes, then at what time? Nine o'clock?
‘U, At ten I prefer ten ...

A second characteristic of Mrs V.'s strategy clearly shows in this lést exam-
ple: the use of conflicts., In fact, Mrs V. knows that,lby taking control of the
dialpgue, she may be proposing solutions which are in conflict with the request,
because they may have been elaborated from‘an incomblete iﬁterpretation of the
query. But she also knows that the client facing a conflict will formulate his
request again, giving more precisions on the conflictive points.

Conflicts thus allow rapid, clear, precise reformulations, and should not be
considered as "bugs" in the strategy. Communication efficiency seems to benefit
from thé secretary's early inteppretations of the queries, even tho;gh they
might be erroneous, since questioning an interpretatioﬁ will help the client
focus on the decisive elements.

When the number of possible interpretations is limited, the operator's per-
formance wili get even better if, instead of trying to get the confirmation of

her interpretation, she tries to propose the corresponding solution. The
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Figure 1l: The dialogue algorithm of the experienced operator wihier
An appointment
is requested ’l
I do not know ‘1 I know the
the specialist specialist

Y

I request the
information

ogy,

Biolf//////‘\\\\\\

radiology, other
odontology ,

!

I transfer
the call

1 propose an appointment (even

though I may not have all the
information) and I wait for a

& sign of agreement from the client

End A{///////////////

The client agrees (by

or by repeating the
proposed date.

saying nothing, or yes,.

The client does not agree.
I ask: 'an appointment
when?'!

!

I propose a new schedule

l

I ask for a confirmation

—

I request the client's name

The client is already known
(in which case I consider
there are no administrative
problems). I take note on
the agenda.

Y

End

. —_— B B
4tf”’/—’4’—~/—’ B _

The client is not known.
I give the list of the
necessary documents.

I ask for a confirmation.
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client's answer will give her an evaluation of her hypothesis.

The less experienced operator: Mrs C.

Mrs C. is far less talkative about her job. She does not really see how to
explain her method on the phone: "I must try and keép the ‘lines free as much as
possible... You know it's sometimes difficult to understand what péople want...
I wait until the client has completely formulated his request fo give an answer.
In any case, when I do not know the answer, I transfer the call.”

As it appears in Mrs C.'s e*planations, her sftategy is very different from
Mrs V.'s. The analysis of her interventions on the telephone confirm her state-
ment. She tends to punctuate the dialogue witﬁ answers like "yes", or with re-
petitions of the client's last emitted message, encouraging them into giving
complete requests.

<SG

5. Medical centre, good morning.
U. Good morning Madam, I would like to know if there is an ophtalmologist

today?
S. Yes.
U. This afternoon, there will be one?
S. Yes. ‘ '
U. Uh, could I have an appointment at eighteen, eighteen fifteen?
S. No, at sixteen. : ’
U. Yes...
S. Uh...
U. Later is not possible?
S. Not later.
U. Well, never mind.
S. Goodbye.
U. Goodbye. . o

Mrs €. never takes control of the dialogue; she lets the client ask qug%—
tions,‘ and merely answers these. In some cases, this method sounds surprisiﬁgg
end one can really wonder whether the client has been satisfied or not. Conver;
sation <6> is one of thése cases. 0One can supposes that the initial intention of

_ the client was to take an appointment, but nothing is proposed by the operator,

and this intention cannot be verified.
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<6>

S. Medical centre, good morning.

U. Good morning Madam, I would like some information: I would 11ke to know
who is the consulting gynecologist today? -

S. No one today.

U. No one today?

S. No.

U. And tomorrow?

S. No one, only on Friday now.

U. Friday morning or afternoon?

S. Afternoon.

Y. Is it Dr. X?

S. It's her.

U. Allright, thank you.

S. Goodbye.

U. Goodbye.

3.2.2. Strateqy and efficiency

Five conversations of the sample we studied clearly show the influence of the
strategy on the efficiency of the dialogue. In three of these conversations, the
‘passivity of the opebator leads to long phases of query formulation. Instead of
- letting the initiative to the client, the operator should have taken control
right after the First message, either because the client has difficulties in ex-
plaining- a rather complex problem, or bécause all the important elements of in-
formation are mentioned :in the firstautterance.:'q,.

In conversation <5>, ‘the query formulation .phase.would have been sﬁortened if
the operator (Mrs C.) - had, immediately after the first intervention of the
client, begun the negotiation phase by proposing an appointment.

Conversation <7> is characterized by difficulties of a different kind. At
first, -the operator understands the.first communication as a request for an ap-
pointment. Discovering her error, she.switches to an interpretation in terms of
- ‘requést for modification ofithe.scheduie. Consequently,- she begins to ask infor-
mation about the appointment to be cancelled. The fourth intervention of the
client finally make her understand the request.

< o
U. Good morning Madam, I have an appointment with Dr. X, please, I took it «
one week ago.

S. You want an appointment? i
U. No, I have an appointment.




5. Today?

U. Yes.

5. At what time?

U. At half past nine and I'm waiting for the bus, it's late, may I still

come Ol «.+?

These difficulties in understanding must not be interpreted as defects of the
strategy. They are the results of the use of a model of the client that does not
fit that non-standard case, but which is very well adapted to more usual situa-
tions. |

In fact, the operator is much more efficient in usual cases if, instead of
listening and memorizing the whole initial utterance of the client, she simply
tries to detect in it some clues (linguistic or not), sufficient to categorize
the situation. In other words, instead of aiming at a total understanding of
what is said, she should attempt to class it as a familiar request. This enables
her to use, in order to process the request, representations and schemata that
are already known, including information such as:

- the number and nature of the pieces of information required to process each

class of request;

- the algorithms that are applicable in order to understand and answer the

request;

- the strategies that can be used in order to gain control of the dialogue in

different contexts, to help the clients give relevaent information about
their requests, and to lead the negotiation.

The use of these representations and schemata explain:

- on one hand, the efficiency of the experienced operator, especially in
standard cases; her absence of hesitation, her methodical questions, her
skill in making up for the missing information, in interpreting correctly
ambiguous formulations and implicit requests; '

- on another hand, her lack of attention and her errors in understanding, in
the cases when the requests are obviously too unusual to belong to an esta-
blished category, even if similar cases have already occured.

Conversation <8> presents a total failure of.the expert strategy, and allows

to describe it more fully. It is a very unusual request.

<8>
U. It is because my son took an appointment on the 25th of May at eighteen
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thirty with...
. With whom?
With the ophtalmologist and his file number is xxxx.
Oh... This is kind of you... Very kind of you Madam.
. Well, that's not it, but we did not have the number this morning.
. Well yes... hold on... wait until I can find it.
. Excuse me, on the 24th... Laurent X
5. The 24th of June... No, it's a Sunday.
U. No...no...Not the 24th of June, the 24th of May.
S. We only art the 7th today... No we are on the 7th of June.
J. Yes but there it was on the 24th of May.
S. He had an appointment?
U. Yes
S. Yes... Oh yes... and then he did not come.
Y. I would like to know whether he came or not.

cCwhcCcuan

The first utterance of the client mentions a date of appointment: the immedi-
ate inferénce of Mrs V. is that the caller requests an appointment. To reach
this interpregation, the operator totally ignores one element of information
(the date, AMay the 25th) provided by the client. This element contradicts her
hypothesis, since the élient cannot be réquesting an appointment for a date that
is already past (the conversation takes place on June the 7th). What happened is
that the word "appointment" has triggered one interpretation among the possible
requeét schemata. This ingérpretation has been built after a very superficial
and partial analysis of the client's message. Conversation then goes on until
the operator is faced with a complete impossibility: the appointment cannot be

on a Sunday. At this point, the cognitive routine she is applying reaches a dead

end, and she has to dismiss her hypothesis, which she does with some difficulty.

4. CONCLUSION -

The Foflowing remarks concern essentially the dialogue strafegieslto be im-
plemented in systems when their future users are to be more or less naive in the
domain. The possible applications that can be considered should be of a complex-
ity compgrable to the compléxity of the application'we have studied, for in-
stance infgrmation and bookings in travel agencies, data base interrogation and

updating, etc.
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Two very different strategies have been presented: the first one attemps to
gain control of the dialogue, to give focus to the user's interventions, the
second one leaves the initiative fo ﬁhe usefe. \ | |

The question is then to evaluate the two strategies, their performances, and
the comfort they provide. The discussion Qill consider'eeparately thevstandpoint
of the operators and the standpoint of the user.

Both operators are considered equal in secretarial experience; only their
expertise in telephone communication will be discussed here. The years of ex-
perience of Mrs V. and the fact that other experienced operators (who have been
interviewed) adopt ihe same attitude tend to prove that Mrs V.'s strategy is
indeed an expert one. This strategy leads to acceptable results (for'both speak-
ers) in all the cases that have been analyzed. It may prove very quick and effi-
cient in a number of situations. At worst, it allows clear reformulations of the
requests, focused on the elements of misunderstanding. It avoids, through suc-
cessive focalizations and dialogue control, the emission of irrelevant or emo-
tional discourse which is useless, and sometimes harmful, for the satisfaction
of the request.

In the case of the less experienced operator, observations are not numerous
enough to demoﬁstrate that her situation is not as comfortable‘as Mrs V.'s.
From the standpoint of communication efficiency, her strategy seems less effec-
tive (cf for example convefsation <5>). | | |

For both operators, the operators tend to stick to their strategy, whatever
the client and the type of situation. Unless a problem occurs, the strategy
remains stable. | |

On the users’ side, we do not have indicatioes es to the strategy that is the
most comfortable. Only a laboratory study could answer this question. However,

in some cases, we can wonder whether the clients have had satisfaction when in-

teracting with the less experienced operator.
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From the standpoint of computer dialogue design, a first conclusion .concerns
the  initialization of the conversation. Leaving the initiative to the user at
the beginning-of the dialogue (instead of, for example, presenting a menu) does
not complicate the situation, since the computer will be able to gain.control of
the conversation with little difficulty after the first utterance without both-

ering the user, except in cases when the user wishes to keep in control of the

dialogue.

The strategy of the eiperienced operator can be summarized as follows:

- in all cases, take control of the dialogue as soon as possible by asking
precise questions relative to the relevant information; do not ask "open"
questions that may give the initiative back toc the user;

- if the object of the request is unclear:

* just after the first utterance of the user, try and infer a possible in-
terpretation, using for this purpose information about the prototypical
users and their goals;

* try and confirm the hypothesis, either by beginning a negotiation phase
(i.e. by proposing a solution), or by asking for a confirmation; this
second possibility is not to be used normally, but only in case of seri-
ous incomprehension or misunderstandings. I general, it is more effec-
tive to act as if the interpretation is correct; if the hypothesis hap-
pens to be wrong, it will provoke a reaction of the user, who will bhoth
reject the solution and correct the interpretation.

In order to improve their efficiency, systems should then be provided:

-~ with a knowledge not only in the application domain, but also about the

prototypical users and their behaviors;

- with strategies analogous to Mrs V's strategy, instead of attempting to im-

plement sophisticated linguistic parsers.

The superiority of this approach seems difficult to deny, when one thinks of
the difficulties met by the understanding of natural language by computers. It
seems at the moment more realistic to reduce the process of language understand-
ing to the selection, in a finite set of possible interpretations, of the in-
terpretation that fits best the request of the user, because this process can be
based on a partial understanding of the user's utterance. Of course, this ap-

proach would be totally inadequate if applied to non-goal-oriented dialogues,




-2 - .

the content of which is impredictable, by definition.’

However, the expert strategy faces some problems when requests' are unusual.
In many cases, several interactions are necessary to the operator in order to
understaﬁd the queries. But of course these non standard case are relatively
rare.

A possible solution to this problem is the design of systems functioning at

two levels of complexity:

- these systems would first attempt to process the requests by using an
economical strategy, well suited to the standard situations;

- in the case of failure of this standard strategy, they would switch to a
"debug" mode, which would call for higher level strategies (based in par-
ticular on models of the typical cesuses of failures, on models of the more
efficient recovery algorithms, etc).

That second level of complexity is still to be studied. The very limited

amount of data of this experiment is certainly insufficient to allow a descrip-
tion of the strategies usedowhen the standard strategy fails. In this purpose,

recordings sﬁould focus on the unusual, or strangely formulated, requests.
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