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Figure 1: Utterance policy: after issuing the question. (a) The
activity is always high. (b) The activity is high at first but de-
clines. (c) The activity never becomes high
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Figure 2: Utterance policy: after answer announcement. (a)
The activity is low when the answer announcement ends. (b)
The activity is high when the announcement ends.
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Figure 3: One example showing how the attentive quiz agent’s utterance policy works
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Figure 4: The experiment space layout of the attentive quiz
agent
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Figure 5: The criteria to judge a conversation sequence and
high AT status. “L,” “M,” and “R” denote the three different
participants
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Figure 6: The system architecture of the attentive quiz agent
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Figure 7: The sensor device configuration of the attentive quiz
agent
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Table 1: The different settings of the attentive quiz agent (At-
tentive) and fixed timing quiz agent (Fixed) in the experiments
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Table 2: Summary of the seven-point (1 being the lowest and 7 being the highest degree) questionnaire results. MF and MA columns
are the median of the fixed timing and attentive quiz agents. The numbers within parentheses are the values of inter-quartile
deviation. The p columns are the results of the two-tailed Wilcoxon signed-rank test. The pU column is the Mann-Whitney U test
result that compares experiments I and II
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Table 3: Comparison of the frequency of smooth utterance
timings between the attentive quiz agent and fixed timing quiz
agent. The results of experiments I and II are combined. The
numbers without remarks represent the number of times.
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Table 4: Influences of different combinations of utterance tim-
ings and types on the attention of the participants. “L” and “I”
indicate whether the participants listen to the agent or ignore it,
respectively. The results combine the findings of experiments I
and II, and the numbers without remarks represent times. The
result of tardy utterances is omitted owing to too few samples
(5 in total)

"������ S��� ����	

������ 8  8�a� 8  8�a� 8�a�

#����
 '(C 'D D@�D E+ 3 CL�L DD�+
G����� +' 3E )D�@ '@ '' 3L�@ +)�)

�� ���	� +� ?��� �
�
� ����� �� ��� 
�� �
�� �
�� �
� ���������

��� ���� �� 
����
 ������
� �
� �����������
 ���� �� ��� ���������
�� �
� ����� ��� 	�
��� �� ��
 ���������
 �"& D@�Da� S& CL�La�� "���
����� �� �
�
� �
�� �
� ���������
 ��� ���� �� ������ ������
� �
�
�������	��� �� �
� �����������
 
������� �
��� ��� ������
�����
 ���
	�
������ �� �
� ����� ������
�
 �"& )D�@a� S& 3L�@a�� �
� ���
��
�
�� "������ ���������
 ��� �������	��	� ������� ��� �� �����
�
�����������
 ���
���� �
�� �� �� 	�

 ���������� �
�� ���� �����

�����
�� �� �
�� �
��� ��
��� ��
 ����� ��� ��
��

�� �
� ������
���� ����� �
� ��
��� �������������

�
� ��ff������ �� �
� ���,����� �� �
� ����� ����� ������� ���
������� �� ��ff����� 

���
 �� �
� "8! ������� �
 

��� �� ���	� E�
?��� �
� ������ �� ����
 �� �
��� ���	��� �� ������� �
� �����������
V
���������� �
� �����
 ��� �� �������� �
 ��		��
& �����		 ������� >
����� ������� > �� �������� %� �
� ��
�� 
���� �
� ������ �
�� �
�
���������
 ���� �� �
� "8! ���� ������� 	�

 ����� ���	��
 �
��
�
� 
����
�
�
 �
�� ��	���� �� �
� "8! 

��	� �� ��	� �� ���
� �
�
����� �� ����� ���� ��
�	� ��
 ��������

4.3 CLP Estimation
 � ����� �� ���
��� �
� �������� �� �
� "8! �
�������� ���
���

�
� ,��
����� QB
� 	���
 ��� �����V
 ��
��

��� ������ �
� ����TR
�
 ���	���� �� �
� ,��
���������� �
� ���������
 ��� �	
� �
��� ��
A���� �
��
 ����������� ������ �� 	��� �
� ��
��

���
 ������ �
�
�
�	� 
�

���� �
�
� ��
�	�
 ��� �������� ���
 �
� �
�������� ��
�
� 
�
��� �� ����
 �� �
� ���� ����� �� ���
 ����������� �� ���	� 3�

�
� ���������
 �� correct answers 

��	� �� ���
�� �
� ���
 ����
�
� �����������
 �
��
�	��
 �� �
� ���
 ���� �
� ���������
0 
���
����� �� ��������� �
� �
�������� �� �
� 
�
���� �� ����� �
��
�
��� ��
 ������ � ELa ��

���	��� �� ������������  � ��������
�� �
�
� �
� �������
�� ������� �
� A������� �� �
� �����������

��� �
� ���������
 �	
� 
�� ������ � ELa ��

���	��� �� �������
������ �
�
� ��
�	�
 ���	� �
� ��ffi��	�� �� A������ �
� �
 	������
�
� ������
����� ������ � ��	�����	� 	��� ���� ��
� �
�	� 
�

����0

Table 5: The influences of the different shapes of the CLP
pointer on the participants’ attention and whether or not the
addressee is the current CLP. “C” and “NC” indicate that the
pointer points to the person who is the current CLP or does not
point to the current CLP respectively. The numbers without
remarks represent times. The data of “Comment” utterances
that have no CLP pointer movements is listed in the last column
for reference.
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Table 6: The comparison between the CLP from the estimation
of the system (S) in the presentation of the percentage of time
during the whole session when each participant is judged as
the CLP, the judgment of the annotators (A), and the question-
naires (Q) answered by the participants. The system always
keeps the computation of CLP, so the percentages sum up to
100. The column ID denotes the 16 participant groups. “L,”
“M,” and “R” indicate the participant who stands at the left,
middle, and right positions, respectively.
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5. CONCLUSIONS AND FUTURE WORKS
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