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ABSTRACT 
The tutorial will introduce the major topics, established practices 
and methodologies in dialogue management research. Evaluation 
criteria and usability aspects for useful and enjoyable interactive 
systems will also be discussed. The tutorial is based on the 
framework of Constructive Dialogue Management, and focuses 
especially on the technological and theoretical challenges in 
designing adaptive and intelligent conversational systems. 

Categories and Subject Descriptors 
H5.2 [Information Interfaces and Presentation]: User Interfaces 
– Interaction styles, Natural language, Theory and methods.  

General Terms 
Human Factors, Theory. 

Keywords 
Dialogue management, intelligent interfaces, adaptation, speech-
based interactive systems 

1. INTRODUCTION 
State-of-the-art speech and language technology has reached a 
level that allows us to build applications which enable users to 
have short conversations with the system. Applications deal with 
directory enquiries, information providing systems, hotel or flight 
booking systems, call centers, etc. However, interactions are often 
characterized as clumsy: they follow simple predefined interaction 
patterns which leave the user frustrated due to their repetitive and 
unhelpful nature. It is generally accepted that in order to develop 
interaction technology further, advanced engineering should be 
complemented by contributions from human and social sciences, 
so as to allow crucial aspects of verbal interaction and natural 
intuitive communication to be taken into consideration. 
In dialogue system and interface design, the metaphor describing 
the user’s interaction with the system has also changed. Instead of 
regarding the computer as a tool that the users can use in order to 
accomplish certain tasks, a new view of the computer as an agent 
has emerged within the more demanding applications and tasks 
that dialogue systems are employed for: an interface agent 
mediates between the user and the complex application via natural 

language conversational interface. Research on user modeling, 
personalization, affective computing and multimodal interaction 
has also contributed to the development of conversational systems 
which are equipped with richer interaction capabilities.  
The first part of the tutorial will concentrate on the existing 
technology, and cover the design aspects of practical dialogue 
systems. We will discuss various approaches to modeling human-
computer dialogues and summarize the basic techniques and 
methods used to build interaction systems. By considering some 
properties of human-human communication, we will study what is 
missing in the state-of-the-art dialogue systems, and suggest ways 
to make the interaction more flexible and efficient. The second 
part will continue with advanced topics in interaction technology: 
the representation of information and communicative goals, 
architectural requirements, adaptation and cooperation, and 
learning through interaction. Examples are taken from the 
requirements encountered when building interactive systems in 
multilingual and multicultural contexts. 
The tutorial will focus on the Constructive Dialogue Model [1] 
which regards communicating partners as rational and cooperative 
agents. Their knowledge comprises factual information about the 
activity and tasks, roles and attitudinal information about the 
partner, as well as rules for reasoning and ethical consideration 
that guide the agent’s decision making. There are also several 
issues dealing with the planning and presentation of the content so 
that it addresses the user’s particular skill levels and wishes [2], 
and also makes the dialogue coherent. In addition to thinking of 
the goals and intentions that the agents can share, the main 
concept is New Information that is exchanged interactively. 
The mere use of spoken language implies human-like 
conversational capabilities and strengthens the computer-as-an-
agent metaphor. However, we need to be careful when assigning 
qualities like “naturalness” to interaction. Relatively little work 
has been devoted in defining the criteria according to which we 
could evaluate dialogue systems in terms of increased naturalness 
and usability. We will briefly discuss such questions as what is 
cooperation and adaptation, and is it reasonable to consider the 
computer as a rational agent at all. From the usability point of 
view, important questions concern the design of useful and robust 
interaction systems which are also enjoyable and attractive to the 
users. The use of natural language conversation can be considered 
as a human factor that enhances intelligent interface design. 
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