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1. Why is this an important problem?

2. Can we start with a simple, 80/20 solution?

3. How can a more complex, theoretically
oriented solution look?

Avoiding speech recognition and generation
Empirical basis
Illustrative example dialog
The core: A Bayesian causal model

4. What can we conclude from all this?
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Possib le Simple Appr oaches

1. When designing, just assume minimal
user resour ces

Problems:
Resources are variable
When resources are there, they should be exploited

2. Let user s influence system behavior s
Problems:

Requires familiarity or obstrusiveness
Consumes user resources

3. Allo w user s to repor t on the state of
their resour ces

Problems:
Same as for 2

4. Specify simple input-output
relationships

Examples:
1.

”
If talks fast

then should synthesize fast speech”
2.

”
If asks for clarification of ’s output

then should simplify subsequent outputs”
3.

”
. . . ”

Problems:
Is Rule N really a good idea? Why? When?²
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Salient Features of the Present
Appr oach

1. Many problems involving input and output techni-
ques are avoided through use of simple simulati-
ons.

2. The core of the system is a probabilistic causal
model of:

CAUSES OF
RESOURCE

CONSTRAINTS

TIME PRESSURE

AVAILABLE
WORKING
MEMORY

CAPACITY

CONSEQUENCES
OF RESOURCE
CONSTRAINTS

3. The causal model is used for:
Assessing resource constraints on the basis of

observations
Evaluating possible system actions

´



Empirical Basis

1. Previous laborator y research
Result:

Partial quantification of relationships among selected
variables in artificial situations

2. New laborator y research
Result:

Similar but more quantitative results, concerning the
variables you don’t yet know about

3. Quantitative analysis of data from real
interactions

Result:
Distribution of observable phenomena in realistic si-
tuations

4. Kno wledg e elicitation from
experienced persons (e.g., firemen)

Result:
More or less reliable qualitative opinions about causal
relationships

µ



Menu for  Simulation  of  Speech  Input
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Conc lusions and Future Work

Conc lusions

1. In some cases, it is worthwhile to design systems
so that they can recognize and adapt to users’
changing time and working memory constraints.

2. Some relevant theoretical and empirical results
are available, but there is still a lot to be done.

3. An explicit causal model is one useful way of
formulating the problem and accumulating know-
ledge about it:
Specific aspects of the model can be based on
empirical and theoretical considerations.
The system’s behavior can be criticized and ex-
plained in detail.

Current and future work (selection)

Generalization to other input and output techniques

Automatic learning of network probabilities

Principled choice of 80/20 simplifications
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