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Fig. 1 A blueprint of proposed model
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Table 1 A comparison of generation example

query Hello, welcome to the Cambridge restaurant system? You can ask for restaurants by area, price range or food

type. How may I help you?

response | restaurant in the south part of town that serves indian food
frame {(food, indian) (area, south)}
baseline im looking for a restaurant in the south part of town that serves indian food
proposed | im looking for a restaurant in the south part of town that serves indian food
query I’'m sorry but there is no restaurant serving kosher food
response | im looking for a restaurant in the north part of town serving french type of food

frame {(food, french),(area, north)}

baseline

proposed

i want a restaurant in the north part of town that serves french food

im looking for a restaurant in the north part of town that serves korean food

R 2 R—ZAT7AVEREETNVOFGREIZ & 5 LLig
Table 2 A comparison of metric evaluation result between

baseline and proposed model

Model BLEU Ppl. Ent.F1
baseline 55.42 2.1890 69.15 -
proposed 56.06 2.1922 67.67 0.1181

Accuracy
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Table 4 A metric evaluation result changing coefficient that

mulplies frame prediction loss

weight BLEU ppl. Ent.F1
a=20 53.71  2.1702 68.39 0.1162
a=25.0 55.76  2.1965 68.26 0.1124
a=10.0 | 54.79  2.3078 66.50 0.1272

Accuracy
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Table 3 Difference of generated sentence when alpha increases

weight sentence

frame {(food, indian) (area, south)}

a=2.0 im looking for a restaurant in the south part of town that serves indian food
a=2>5.0 im looking for a restaurant in the south part of town that serves indian food
a =10.0 | im looking for a restaurant in the south part of town that serves

frame {(food, french),(area, north)}

a=2.0 im looking for a restaurant in the north part of town serving spanish food
a=5.0 i want a restaurant in the north part of town that serves french food
a =10.0 | i want a restaurant in the north part of town that serves korean food

WO INR T R oab I TRAEVWE WS Z & h3bh
5. F7, BYHKEIZ o =50 DEPEB/NEL, a®
ZHEUZBOBEFHRKEED EAEIZBEL T4 72250
T, a=10¢a=100 2L THHEEF 1% M ELZ
DAZEEES>TWVWE, ZDIENS, aDREILEHT
HREEOBBRIIBBLRFHEDHPIZINESL LD E X
5d. £z, BEAREELTHAE, BTHKERF v
VAL—bEERSRWIEDS, BEETANETHE
TARDHDTRVWI ENEMTI SN TWS.

WIZ o 2B LU BEOER DB DN THEKT 5.
K3 &D, —DODDERFITIE a =100 2R E2TDOE
BAERIZBVWTHUXEINEFINT WS, LA T,
EDalZBVWTHERAMEREZBL R RS EALE
BRI TWBEZ eDbh b, —TF, Z2dDAHM
TlE, a 22 U RHCER I NS XEITE NS MR
BoTHD, BEMICIFRARMRTRU ZHEEN Y DER
HRTEZLTWS. a=5.0BF54&HTIX, &5
Z 6 NI AN (food, french) 2 1E U < KLU 72 A2 ik
Reo>TWBEH, TNYUADEFITIEZ N Z N spanish,
korea & I—NANIZEGT BHE—Aay h2FD525
NTVWRWMEZERLTLE->TWS., ZOKELY, &
EHREL 2T —F 77 F ¥ PR Z RIET 5 1A+
PTHDLNDZ eDbhroi.

6. BbHYIC

ARFETIE, =a—FN03y T —=TEHVWZIGEER
ZHWT, ERINLZGETMPERIAEENDE Z L 2R
AT BHDICHLUWETIVERELZ., BEETILTI,
B2 B2 BT 2 TR IGEERBIZITS 2
T, GRIAPIEBRPIELSFFAINE Z L 2IBEIC
T 24 UTHRET 22 2 F L. UL, ER
ORER XD, |EETIVIIHIFHIIKL, B2 72AME#RD
ERERIZEEND Z L 2T IR +LTHBE 20
5 Z bbb o7z, Entity. F1 2 AW/ 7SRRI W T
AATRFER-oTWBEZehrod, ERERIZGULTEX
TANEE R A G Z L 2 RET AR o TVRNW T A

© 1959 Information Processing Society of Japan

REINTVWS.
GRITETIIC L SRWTHETHRIEHRZ KRS 5 Z &
BT B R G T 2 B ENDH 5.

SE X

[1] Dale, R., Geldof, S. and Prost, J-P.. CORAL: Us-
ing Natural Language Generation for Navigational As-
sistance, Proceedings of the 26th Australasian Com-
puter Science Conference - Volume 16, ACSC ’03, Dar-
linghurst, Australia, Australia, Australian Computer So-
ciety, Inc., pp. 35-44 (2003).

(2] e s, HE EER, BTH VIR, HEH SRR, A &
s, MNEEE, WWE T, REN: =77 72560
FIEE O, HHMUBF2ECEE,  Vol. 57, No. 3, pp.
849-862 (2016).

[3] Kondadadi, R., Howald, B. and Schilder, F.: A Statisti-
cal NLG Framework for Aggregated Planning and Real-
ization, Proceedings of the 51st Annual Meeting of the
Association for Computational Linguistics (Volume 1:
Long Papers), Sofia, Bulgaria, Association for Compu-
tational Linguistics, pp. 1406-1415 (2013).

[4]  Sutskever, 1., Vinyals, O. and Le, Q. V.: Sequence to
Sequence Learning with Neural Networks, Advances in
Neural Information Processing Systems 27 (Ghahra-
mani, Z., Welling, M., Cortes, C., Lawrence, N. D. and
Weinberger, K. Q., eds.), Curran Associates, Inc., pp.
3104-3112 (2014).

[5]  Li, J., Galley, M., Brockett, C., Spithourakis, G., Gao,
J. and Dolan, B.: A Persona-Based Neural Conversation
Model, Proceedings of the 54th Annual Meeting of the
Association for Computational Linguistics (Volume 1:
Long Papers), Berlin, Germany, Association for Compu-
tational Linguistics, pp. 994-1003 (2016).

[6) Eric, M. and Manning, C.. A Copy-Augmented
Sequence-to-Sequence Architecture Gives Good Perfor-
mance on Task-Oriented Dialogue, Proceedings of the
15th Conference of the European Chapter of the Asso-
ciation for Computational Linguistics: Volume 2, Short
Papers, Valencia, Spain, Association for Computational
Linguistics, pp. 468-473 (2017).

[7]  Sukhbaatar, S., szlam, a., Weston, J. and Fergus, R.:
End-To-End Memory Networks, Advances in Neural In-
formation Processing Systems 28 (Cortes, C., Lawrence,
N. D., Lee, D. D., Sugiyama, M. and Garnett, R., eds.),
Curran Associates, Inc., pp. 2440-2448 (2015).

[8] Madotto, A., Wu, C.-S. and Fung, P.: Mem2Seq: Effec-
tively Incorporating Knowledge Bases into End-to-End
Task-Oriented Dialog Systems, Proceedings of the 56th



BHRLEF SRR E
IPSJ SIG Technical Report

(9]

(13]

Annual Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), Melbourne, Aus-
tralia, Association for Computational Linguistics, pp.
1468-1478 (2018).

Qian, Q., Huang, M., Zhao, H., Xu, J. and Zhu, X.:
Assigning Personality /Profile to a Chatting Machine for
Coherent Conversation Generation, Proceedings of the
Twenty-Seventh International Joint Conference on Ar-
tificial Intelligence, Stockholm, Sweden, International
Joint Conferences on Artificial Intelligence Organization,
pp. 4279-4285 (2018).

Luong, M.-T., Le, Q. V., Sutskever, I., Vinyals, O. and
Kaiser, L.: Multi-task Sequence to Sequence Learning,
the 4th International Conference on Learning Repre-
sentations (ICLR) (2016).

Gers, F.: Long short-term memory in recurrent neural
networks, PhD Thesis (2001).

Henderson, M., Thomson, B. and Williams, J. D.: The
Second Dialog State Tracking Challenge, Proceedings of
the 15th Annual Meeting of the Special Interest Group
on Discourse and Dialogue (SIGDIAL), Philadelphia,
PA, U.S.A.) Association for Computational Linguistics,
pp. 263-272 (2014).

Kudo, T. and Richardson, J.: SentencePiece: A sim-
ple and language independent subword tokenizer and
detokenizer for Neural Text Processing, Proceedings of
the 2018 Conference on Empirical Methods in Natural
Language Processing: System Demonstrations, Brus-
sels, Belgium, Association for Computational Linguis-
tics, pp. 66-71 (2018).

Kingma, D. P. and Ba, J.: Adam: A Method for Stochas-
tic Optimization, the 3rd International Conference on
Learning Representations (ICLR) (2015).

Papineni, K., Roukos, S., Ward, T. and Zhu, W.-J.:
BLEU: A Method for Automatic Evaluation of Machine
Translation, Proceedings of the 40th Annual Meeting on
Association for Computational Linguistics, ACL 02,
Stroudsburg, PA, USA, Association for Computational
Linguistics, pp. 311-318 (2002).

© 1959 Information Processing Society of Japan



