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Abstract This paper describes a statistical modeling technique for appropriately interpreting vague expressions
that are appeared in human-computer interaction with spoken dialogue agents. Through human-human interactions,
we collect many examples of human motion and their environments that are related to command words including
vague expressions. In the statistical modeling of the vague expressions, the distributions which do not have enough
training data are shared using decision-tree based context clustering technique. From experimental results, we show
that the performance of the human-computer interaction using the proposed model is very similar to that of the hu-
man-human interaction. Furthermore, we apply reinforced learning to improve the model and respond to unknown
command words.
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Fig.1 Windows for data collection (left: for user, right: for
agent).
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Fig.2 A histogram of absolute values for a vague expression “a
little.”

#1 AT 7 BbhTRREL2 SUREN
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Fig.3 An example of context clustering.
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Table 2 The numbers of leaf nodes of decision trees.
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Table 3 Evaluation result (average number of directions).
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Table 4 The numbers of leaf nodes of decision trees (500 trials).
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Table 5 Evaluation result for the models trained by 500 trials
(average numbers of directions).
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Table 6 List of reward values for vague expressions.
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Table 7 Evaluation result of reinforced learning.

*5H 0-10 | 11-20 | 21-30 | 31-40 | 41-50
BILEB/AL 31| 20 | 58 | 35 | 25
HMLE® (QNER) (40| 39 | 29 | 22 | 3.2
by (pgmiE) |37 30 | 30 | 39 | 25
51-60 | 61-70 | 71-80 | 81-90 | 91-100 | 1-100 | K
27 | 26 | 64 | 54 | 42 | 3.80 | 145
24 | 27 | 23 | 32 1.8 | 274 | 3.7
26 | 24 | 24 | 43 | 28 | 3.02| 38
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Fig.4 Transition of total reward.
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