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Abstract A mathematical model for predicting the user satisfaction of a speech dialogue systems is
studied based on a field trial of a voice-navigated music retrieval system. The Subjective Word Accuracy
(subjective-WA ), of the user is introduced as a background psychometrics for the satisfaction. In the
field test, subjective-WA is collected through questionnaires together with satisfactory indexes and vari-
ous user profiles. First we show that the subjective-WA is more significant to the user satisfactory than
(Objective) Word Accuracy (objective-WA ), which is calculated using the manually given transcriptions
for the recorded dialogue. Then through top-down clustering of the joint distribution of subjective- and
objective-WAs, we show that the user population can be grouped into several sub-groups in terms of
sensitivity to recognition accuracy. The lower bound of the objective-WA for the given subjective-WA
is also calculated from the joint distribution. Finally, a graphical model is build that predicts the user
satisfactory index from user profiles and reduces the distribution uncertainty of user satisfaction by 13%

of its variance.
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Table 1 The items collected through the questionnaire

Age

Gender

Marital Status

Address 47 prefectures

Job 14 classes
Experience 8 boolean variables

Noise Source

4 boolean variables

Microphone Type | text

Laudspeaker Type | text

Understanding 4 metrics of 5 classes
Quality of Dialogue | 2 metrics of 5 classes
Subjective-WA integer (0 to 100)
Satisfaction 5 classes

Good Impression text

Bad Impression text
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Fig.2 Average word accuracies for bins of the SNR(top)

and speaking rate(bottom). Box plots shows the
number of utterances.
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Fig.3 Distribution of user satisfaction index as a func-
tion of objective word accuracy (top) and subjec-
tive word accuracy (bottom). Plotted user satisfac-
tion indexes are average values of samples in certain
range of subjective/objective word accuracy.
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Fig.4 Joint distribution of Subjective- and Objective- WAs.

Solid line shows average objective-WAs of samples at
given objective-WA + 2%.
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Fig.5 Contour plot of joint probability density function of
objective-WA and subjective-WA modeled by a four-
mixture Gaussian mixture model (GMM). Mean,
one and two sigma areas are plotted for each mixture

component.
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