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1. INTRODUCTION 

How can people get advice from a knowledge 
system? This question has got two aspects: one 
concerned with how a knowledge system can be 
designed to provide advice, the other concerned with 
how people perceive advice given. 

But first: why should people get advice at all ? The 
apparent reason is that there is some information 
which is not known to the person involved. The 
advice serves both to support solving a particular 
problem at hand and to educate the person. Why, 
then, get advice via a knowledge system? A system 
may both substitute an expert (partially at least) and 
support an expert. Information which is not known 
or not attended to at the moment may be given by a 
knowledge system, even though an expert is not 
available. 

What, then, is required in order to give a piece of 
advice and to understand it? First, both the advice
giver and the advice-taker have to perceive and 
interpret the situation in a way which is adequate to 
solving the problem. Second, since a computer 
system a~ advice-giver does not have direct access to 
the actual situation, the situation has to be "fi I tered" 
through the advice-taker. This requires some kind of 
communication from the advice-taker to the 
advice-giver. Thirdly, the advice-giver has to 
possess both knowledge which can be used to 
solve the problem and abilities to communicate this 
knowledge. 

In two projects, CAFKA (Communication, 
Application and Forwarding of Knowledge via 

Artificial systems), and COPS (Communication for 
Problem Solving) we have been approaching this 
particular situation. Through conceptual and 
empirical analyses to be briefly presented below, we 
have found the following questions and some 
answers, corresponding to these: 

- The advice-taker has to trust the advice-giver. 
How is this trust created? What characteristics are 
decisive in creating trust? Does the trust in 
computers as advice-givers differ from the trust in 
people? These questions have been covered by the 
concept of "trust". 

- How can a particular piece of knowledge be 
communicated from the advice-giver in a usable 
way? Are domain and problem solving knowledge 
sufficient? We answered this question by 
introducing knowledge related to how to 
communicate. This kind of knowledge was called 
"communication knowledge". 

- If the advice-taker wants to know more about the 
advice, how can the advice be further detailed? This 
question was approached by considering 
explanations. What kind of explanations can be 
discerned, how may the advice-giver relate 
explanations to a knowledge base and how arc 
different types of explanations perceived and 
interpreted by the advice-takers? These questions 
have been covered by the concept of "explanation 
network". 
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2. TRUST 

The first studies are related to the CAFKA project 
and concerned people's perception of computerized 
advice. 

One important factor in accepting and reacting to a 
piece of advice concerns the knowledge of the advice 
taker in the domain covered by the advice. If the 
person knows very little about the domain, s/he 
might be more willing to accept the advice, than if 
sfhe is more competent. Will this differ when 
computers are concerned? 

In studies involving two different kinds of 
problems, we investigated this question (Ramberg 
1992, Wrern & Ramberg. 1990, 1991, 1995). 

The studies illuminated some aspects which are 
important to consider in understanding the user side 
of knowledge systems. The perception and 
acceptance of advice seem to be related both to 
people's aptitude in solving the task and to their 
familiarity with computers. 

In the first study, people's solving of problems from 
the Raven's matrices test was investigated. After 
having solved the problems, they were equipped 
with solutions from either a computer or a human 
being. They were asked for their attitudes towards 
computer advice in general and also for their trust in 
the solution given for every problem solved. It was 
found that they were rather sceptical towards 
computer advice in general, but that this scepticism 
changed to a nuanced perception of the advice in the 
concrete problems. It was further found that tasks 
which were solved in an erronous way led to higher 
appreciation of the advice, both when this emanated 
from the computer and from the human advice-giver. 

In the second study, car mechanics in Sweden and 
India and psychology students in Sweden were asked 
about some problems related to car maintenance and 
repair. The car mechanics and psychology students 
in Sweden held similar attitudes towards the 
computer, whereas the car mechanics in India were 
more sceptical. The difference between the subject 
groups suggests that people's familiarity with 
computers affect their perception of computer advice 
more than their knowledge of the task. 

It can thus be expected that people who meet 
knowledge systems, decision support systems or 
other systems with a "human-like" performance, 
will react to these differently. People who are less 
familiar with such systems may tend to be 
suspicious in general, whereas people who are more 
familiar may develop a more nuanced relationship to 
the computer. These people will use the 
performance of and communication with the 
computer as a basis to judge the trustworthiness of 
the system. It should not be expected (nor desired) 

that people who are more familiar with computers 
will accept knowledge systems unconditionally. 

3. COMMUNICATION KNOWLEDGE 

The CAFKA project was originally inspired by 
practical problems encountered in connection with 
applied work in the area of expert systems and 
knowledge engineering, and also by a basic interest 
in cognitive aspects of communication. In several 
projects concerned with methodology for building 
generic knowledge systems, i.e. families of related 
expert systems in a common application domain, 
we experienced the crucial importance of the 
communication aspect of developed systems. A 
strong need was felt to find a coherent way of 
treating the corresponding knowledge needed to 
support this communication effectively. Our 
investigations led us to identify and introduce a new 
concept, "communication knowledge", in addition 
to the domain knowledge proper, (W::em, Hagglund 
ct al. 1992). 

One important aspect of communication knowledge 
concerns models for the dialogue with the user. Our 
applied work on expert systems deals particularly 
with fie xi ble models for managing the user 
interface, Li:iwgren (1989), and for supporting 
various consultation modes, in particular expert 
critiquing where the system reviews and comments 
upon proposals made by the user Rankin (1989). 
The critique is typically produced as a text, 
presenting information that is relevant and pertinent 
for the user in the given context. While 
investigating the critiquing approach, it has become 
apparent that a profound understanding of the 
communication situation and a corresponding model 
framework is essential for good perfonnance. 

The conceptual and design work performed with 
relation to communication knowledge concluded in 
requirements on the following: 
- user modeling, including diagnosis of users as well 
as adaptation to user knowledge - knowledge 
acquisition with a view to knowledge 
communication 
- presentation of system models, where limitations 
in the system knowledge should be considered 
- discourse handling - including interface handling 
and selection of information to be presented 
- handling of multiple expertise 
- possible refinement of domain knowledge in order 
to respond to the demands of communication 
- mediating knowledge, i.e. knowledge related to the 
fact that different aspects of the domain may have to 
be communicated in different ways. 

4. EXPLANATION NETWORKS 

In the following project, COPS, some of these 
requirements were further investigated, i.e. user 
modeling, knowledge acquisition from a 
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communication point of view, amendments of the 
knowledge base and discourse handling. 

The extended work on communication knowledge 
was performed with a consideration of critiquing 
systems and the opportunity to give explanations as 
to the advice provided. 

The psychological requirements on an explanation 
imply that the explanation should be fitted to the 
knowledge of the recipient. This gives rise to the 
need of a user model (cf. Kass & Finin, 19R8, 
Wa;rn, Hagglund & Rankin, 1988). Secondly, 
some way of handling the communication 
requirements has to be found (cf. Kidd & Cooper, 
1985, W::crn, Hagglund, Lowgren, Rankin, 
Sokolnicky & Steinemann, 1992). These two 
considerations lead to the conception of an 
explanation (or a series of explanations) as a choice 
among several knowledge clements as well as a way 
of combining these elements. Since the knowledge 
has to be communicated, a way of expressing the 
elements as well as the relationships between these 
has to be found. A first attempt at simplifying 
explanations was met with some success (Wa;rn, 
Osterlund & Ramberg 1995). 

The explanation process can be conceptualized as 
follows. There is an initial entity which has to be 
explained. This entity may be for instance a fact, a 
principle, an attribute or a process. The entity has 
got several relationships to other entitites (facts, 
principles, etc.), both in the concept structure of the 
sender and the receiver. The aim of the explanation 
is to find a relationship from the entity to be 
explained to the explaining entity, a relationship 
which fits both the sender and the receiver. The 
finding of the relationship can be regarded as a 
"path" in a space between the fact and the goal, a 
path that may pass through several knowledge 
clements, and where one or several of these might 
have to be expressed. 

What kind of network can be suggested? We found 
several possible ways of structuring the network and 
chose two of them for further elaboration. One 
consists in using a structure suggested in 
linguistics, i.e. the Rhetorical Structure Theory, 
proposed by Mann & Thomson ( 1986). Another 
was found in possible difTcrcnccs in domain 
knowledge between experts and non-experts, 
suggested by by Forbus & Gentner ( 1988) in the 
Qualitative Process Theory (QfYT'). Finally, in order 
to find an appropriate explanation path, i.e. a path 
which can be made comprehensible to a human 
recipi,cnt, we turned to Toulmin's argumentation 
theory, (Toulmin, Ricke, & Janik, A., 1979). 
Toulmin's interest is in" ... justificatory arguments 
brought forward in support of assertions" (Toulmin, 
1958, p.l2). This statement seemed relevant to our 
search for explanations in advice giving. 

These three decisions were now tried in a 
computational approach on one hand, and a 
psychological approach on the other. In the 
computational approach it was asked which 
amendments that had to be made in a knowledge 
base in order to make it suitable for giving 
explanations. In the psychological approach, it was 
asked how an expert might be able to "fragment" 
explanations as suggested by the rhetorical structure 
theory, the Qualitative process theory and finally 
express these explanations in terms of Toulmin's 
argumenation theory. It was further asked, whether 
users with varying knowledge would perceive 
explanations created according to these ideas in 
different ways. 

From the computational point of view, it was found 
that it was feasible to add explanations to a 
knowledge base according to the ideas put forward, 
but at the present we cannot sec that this can be 
made in a fully automated way (Harrius, 1993). 
From the psychological point of view, it was found 
that the expert had some difficulty in fragmenting 
the explanations according to RST. However, both 
QPT and argumentation theory was found to be 
useful in structuring the explanations. It was 
further found that the advice-takers differed in their 
preference for explanations. Experts seemed to want 
crisp and to the point explanations, whereas less 
experts wanted several kinds of explanations, such 
as direct advice, reasons why this advice was 
relevant and general principles behind the advice 
(Ramberg, 1993). 

5 CONCLUSION 

Our work has related two hitherto mostly separated 
research paths: one concerned with automated 
problem solving (so called expert systems) and the 
other concerned with communication between 
human beings and computers. Starting with 
critiquing systems as the link between these paths, 
we have ended with detailed analyses of explanations 
as a link between domain knowledge and the 
problem at hand. In this conceptualisation, the 
domain knowledge serves to back up the reasoning 
in the particular problem situation. Domain 
knowledge should thus be structured not only for the 
purpose of solving the problem but also with a 
view to providing explanations. This leads to a 
particular kind of fragmentation of domain 
knowledge, where the fragments arc related to each 
other in a way which serves communication 
purposes. The selection of which parts of the 
domain knowledge to be communicated to a 
particular user in a particular situation is a question 
of following appropriate links in the explanation 
network. 
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