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Trivia has characteristics that draw people’s interests and has been used as a strategy for attracting interests
in contents in various conversational applications, such as entertainment and educational sites. In this paper, we
propose a model that distinguishes trivia based on the surface representation of sentences. We incorporated the
trivia presentation function into the spoken dialogue system we are developing and assessed the effect of presenting
trivia in the introduction part of the topics in the news transmission task. As a result of the experiment, we
confirmed that it is effective for enhancing users’ interests in topics and promoting the feeling of rapport with
system although we were not able to find significant improvements in the number of users’ feedback and the
Efficiency of Information Transfer (EoIT).

1.

[ 18]

EoIT; Efficiency of Information Transfer

[Brown 84, Palincsar 84,

ProMarketing Wizard 13, Voices Heard Media 13]

[ 10]

:

162-0042 27

E-mail: takatsu@pcl.cs.waseda.ac.jp

2.

2.1

[Brown 84, Palincsar 84, ProMarketing Wizard 13,

Voices Heard Media 13] Brown Palincsar

[Brown 84, Palincsar 84]

[ 17]

IDF

[ 18]

Wikipedia TF-IDF

[ 09]

Prakash Superlative Words

Rank SVM

[Prakash 15] Tsurel

surprise

cohesiveness

Wikipedia

[Tsurel 17] Fatma

(entity, predicate, object)

CNN

[Fatma 17]

Fatma

2

LSTM self-attention

[Lin 17]

1

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

3Rin2-29



2.2

rapport

Spencer-Oatey

[Spencer-Oatey 05] [Zhao 18]

[Kang 12] [Zhao 14]

Pecune

[Pecune 18]

[ 10]

3.

LSTM self-attention [Lin 17]

1

3.1

n (x1,x2, ...,xn)

xi i one-hot

d

LSTM LSTM

u

ei = Wxe · xi (1)
−→
h i = LSTM

(−→
W eh · ei +

−→
Whh ·

−→
h i−1

)
(2)

←−
h i = LSTM

(←−
W eh · ei +

←−
Whh ·

←−
h i+1

)
(3)

LSTM LSTM
n H

hi =
[−→
h i||

←−
h i

]
(4)

H = (h1,h2, ...,hn) (5)

H attention
r r× da Ws2

da

A = softmax
(
Ws2tanh

(
Ws1H

T
))

(6)

attention A H
S r × 2u

S 2ru s

1:

1:

2500 100 126

2500 100 126

2:

S = AH (7)

s = [S[1]||S[2]|| · · · ||S[r]] (8)

y = σ (Wsys+ b) (9)

3.2

Web Wikipedia

3.2.1

Web Wikipedia

3 (1)

(2) (3)

1

2

d

100 LSTM u 100 attention da

100 attention r 5

2 〈unk〉

4790

2

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

3Rin2-29



3: %

Accuracy

97.2 97.6 96.8

2:

s

3.2.2

3

97%

s

2

3.3 Wikipedia

Wikipedia

(1)

(2) (3)

Wikipedia 100 10

4.

[ 18]

4.1

• 1:

• 2:

• 3:

• 4:

• 5:

4:

· · · · · · · · ·

5:

ID

I1

C1

C2

C3

M1

M2

P1

P2

P3

R1

4.2

2

• 1:

• 2: 1

2 4

1 2

4.3

8

3 33.7 9

5 I1

R1

Tickle-Degnen Co-

ordination Mutual Attentiveness

Positivity 3

[Tickle-Degnen 90] C1,C2,C3 M1,M2

P1,P2,P3

5 5 4

3 2

1

5

5 4

3 2

1 4

2

3

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

3Rin2-29



3: 4:

5: † : p < 0.1 6:

7: ∗ : p < 0.05, ∗∗ : p < 0.01

4.4

t

3

4

I1 R1

5 6

7 C2 C3

6

3 4 5

1 2

5.

97%

EoIT;

Efficiency of Information Transfer

[Brown 84] Brown, A.L., Palincsar, A.S., and Armbruster, B.B.: Instruct-

ing comprehension-fostering activities in interactive learning situa-

tions, Learning and Comprehension of Text, pp. 255-286 (1984)

[Fatma 17] Fatma, N., Chinnakotla, M.K., and Shrivastava, M.: The un-

usual suspects: Deep learning based mining of interesting entity trivia
from knowledge graphs, in Proceedings of the Thirty-First AAAI Con-

ference on Artificial Intelligence, pp. 1107-1113 (2017)

[ 10] : , , ISBN 978-4-08-771365-7 (2010)

[Kang 12] Kang, S.-H., Gratch, J., Sidner, C., Artstein, R., Huang, L., and

Morency, L.-P.: Towards building a virtual counselor: Modeling non-
verbal behavior during intimate self-disclosure, in Proceedings of the

11th International Conference on Autonomous Agents and Multiagent

Systems, pp. 63-70 (2012)

[Lin 17] Lin, Z., Feng, M., Santos, C.N., Yu, M., Xiang, B., Zhou, B.,

and Bengio, Y.: A structured self-attentive sentence embedding, in
Proceedings of the 5th International Conference on Learning Represen-

tations, pp. 1-15 (2017)

[ 17] , :

, , Vol. 117, No. 367, NLC2017-42, pp.

77-82 (2017)

[ 18] , : ,

, Vol. 118, No. 122, NLC2018-7, pp. 69-74 (2018)

[ 09] , , : Wikipedia

, 23 , 2G1-NFC5-11, pp. 1-4

(2009)

[Palincsar 84] Palincsar, A.S. and Brown, A.L.: Reciprocal teaching

of comprehension-fostering and comprehension-monitoring activities,

Cognition and Instruction 1, No. 2, pp. 117-175 (1984)

[Pecune 18] Pecune, F., Chen, J., Matsuyama, Y., and Cassell, J.: Field

trial analysis of socially aware robot assistant, in Proceedings of the

17th International Conference on Autonomous Agents and MultiAgent

Systems, pp. 1241-1249 (2018)

[Prakash 15] Prakash, A., Chinnakotla, M.K., Patel, D., and Garg, P.: Did

you know? - Mining interesting trivia for entities from wikipedia,
in Proceedings of the Twenty-Fourth International Joint Conference on

Artificial Intelligence, pp. 3164-3170 (2015)

[ProMarketing Wizard 13] ProMarketing Wizard: Trivia game on face-

book, http://bit.ly/1HUhlRx (2013)

[Spencer-Oatey 05] Spencer-Oatey, H.: (Im)politeness, face and percep-

tions of rapport : Unpackaging their bases and interrelationships,
Journal of Politeness Research. Language, Behaviour, Culture, Vol. 1,

No. 1, pp. 95-119 (2005)

[ 18] , , , , :

, , Vol. 33, No. 1

(2018)

[Tickle-Degnen 90] Tickle-Degnen, L. and Rosenthal, R.: The nature of

rapport and its nonverbal correlates, Psychological Inquiry, Vol. 1, No.

4, pp. 285-293 (1990)

[Tsurel 17] Tsurel, D., Pelleg, D., Guy, I., and Shahaf, D.: Fun facts: Au-

tomatic trivia fact extraction from wikipedia, in Proceedings of the

Tenth ACM International Conference on Web Search and Data Mining,

pp. 345-354 (2017)

[Voices Heard Media 13] Voices Heard Media: Using trivia and quiz prod-

ucts to engage your customer, http://bit.ly/1Htiv5V (2013)

[Zhao 14] Zhao, R., Papangelis, A., and Cassell, J.: Towards a dyadic com-

putational model of rapport management for human-virtual agent in-
teraction, in Proceedings of the International Conference on Intelligent

Virtual Agents, pp. 514-527 (2014)

[Zhao 18] Zhao, R., Romero, O.J., and Rudnicky, A.: SOGO: A social in-

telligent negotiation dialogue system, in Proceedings of the 18th Inter-

national Conference on Intelligent Virtual Agents, pp. 239-246 (2018)

4

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

3Rin2-29


