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Analysis and Avoidance of Inappropriate Utterance of Dialogue System

Abstract: Task-oriented dialogue systems sometimes receive chit-chats. It is essential to avoid inappropriate
responses to those chit-chats especially for official dialogue systems used in governments. In this work, we
analyze the inappropriate utterances of dialogue systems using query logs of real services and data collected
by crowdsourcing. Based on the analysis, we categorize inappropriate utterances into two groups, “impo-
lite utterances” and “utterances that deviate from the system settings”, and we design filtering methods to
remove these inappropriate utterances. We apply the methods to the Twitter data and train the dialogue
system with the cleaned data. Our experiment shows that both impolite utterances and deviated utterances

are significantly reduced compared to the baseline.
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TEIEIR—ATA ¥ 15.36 13.68 0.005 0.018
PRSI DN/ 18.54 15.43 0.006 0.020
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FEEOIE R 5 DLDITiR o7z, TNTHD AFIFEEHIZ

(© 2020 Information Processing Society of Japan

Vo0l.2020-NL-244 No.1
2020/7/3

I BHISEERY AT LOHNFRZ MiFOR A1 12
AN IS

POLITENESS &K IZ2WTlk, R—ZAF5A VF—&XT
FE UGG ERY AT LTI 100 i 71 4 & JER 2%
WDIZH L, CTITETHTIANVZEZHFEHLUTF— X TEY
TR 2MCETHAA L, BELAEZT VRV VT %%
THHLEZT—XZ2HVWD L, 1 2ERESNRVE VI
Rizkh o7z,

RALDPODDPDBEIZ, R=AFTA4 VF—=XTD PO-
LITENESS &K DIFL A L1370 INIZE 25D TH - 7=,
TIEITR=—ATA VT =R TIREEOANBREI N2,
POLITENESS #XDBMPKE WA LZEEFEZ NS,
TTEITR—-ATFA VF—XTD POLITENESS &K D 2
HEHZE Y558 (A a— ] 8L LWV R
BEIZH LT TBIEH DT ] W07 E 2K LT
LESHITHY, 74NVR)VITTF—=XTIEID LS ¥
SRR oS o7z, ZHIFBRBAH 74 VRIZE-T
P 7= BREDRREINE-DEEI NS,

STANCE #EKIZDOWTlX, R—=ZAF71 VT—XTEHL
AT 1IGEUrRONEh o7z, /2, TTETAR—
ATA VT =R TCEE L EZ OO, T12LRY
VO ERECGHEHAURGAETIEH 2R s,

KALDPSDNDEEIIZ, R=AFTA4VF—XTEEHL
ToREEEY AT LA TIE 1 BEBEOIGENE BRI, b
EEEUIREN DD T, THhiF, R=ZAFAVF—2&
W TTETHOHBA RN, BFEE2E TR WO
BRI Z EWFEINEHHIE NG, 2D KD RS
WEL IR oT=720, FEFR L LT STANCE #EX MR 5 e
MolzbEZ2o6N5, —fH., 74VX) 722 THEHL
72T =R TEHUFINEERY AT L, BEEEGATZX
THOBRDPSE VAT LADBREEBFUNEBDOHG % LT
WBZ Db, it LT, ETDT 1 IVEEH N
F =R CHFBULISEER AT LN f7E£d,] TUZE
3.1 £\ STANCE EXKDFHEE % 1T > 2B E S iz,
FEF-RZF F7EETIILET] 20 EEAKITE
INTHY, TNE2HENTEZ L 2HIRT A2HEILL W
O, A ZDEILHKFTEET-o-TLESI DD LEDNS,
SUEE LTI, YATLADIREIZS 74 VR ) T %
AT 2REDHENEZLNS,

6. BHYIC

AR TIE, £ITHEEY AT LOREYFHEITOIE, o
raEfrn, 2oz [T HIETRVWERE & TV AT A
DFERBP U =F5H] D2 DT KM Uz, 72, Ab]
K METELEOD T4 NE) v IFEERREL, 75
DRY =T E o TIRNY v EINENET -2 &M
WCT A VRY VT OEMMEEBGEL 72, 512, 710
RY) Tk oTHBEONEZT =Ry b ERVTIGEERK



BHRLEF SRR E
IPSJ SIG Technical Report

VAT LEERL, ERIZZOIGEREFHRNL LT, NE
YIFEEDER I —E DR D D Z & B MR L 1=,
SEBOMENL, 74 V&) VIO, BLORARR
R EDESENIFD R > ZAFEYFEFFIZ OV TE U T E
5L51I285ZTHB,

E IR

Z DML E L RHRFEZEAT (NIT) CRIS & LINE

B2t & 2HERES 5 NIT CRIS HFAFZE DBk % 5213 T
WE9d,

SE X

(1]

2]

(4]

(6]

(7]

(10]

Akasaki, S. and Kaji, N.: Chat Detection in an
Intelligent Assistant: Combining Task-oriented and
Non-task-oriented Spoken Dialogue Systems, Proceed-
ings of the 55th Annual Meeting of the Asso-
ciation for Computational Linguistics (Volume 1:
Long Papers), Vancouver, Canada, Association for
Computational Linguistics, (online), available from
(https://www.aclweb.org/anthology /P17-1120) (2017).
bR MNEEV AT A LM, ATHIEE 31 &5 5,
pp. 626-627 (2016).

Zampieri, M., Malmasi, S., Nakov, P., Rosenthal, S.,
Farra, N. and Kumar, R.: SemEval-2019 Task 6: Iden-
tifying and Categorizing Offensive Language in Social
Media (OffensEval), CoRR, Vol. abs/1903.08983 (on-
line), available from (http://arxiv.org/abs/1903.08983)
(2019).

Stoop, W., Kunneman, F., van den Bosch, A. and Miller,
B.: Detecting harassment in real-time as conversations
develop, Proceedings of the Third Workshop on Abusive
Language Online, Florence, Italy, Association for Com-
putational Linguistics, pp. 19-24 (online), available from
(https:/ /www.aclweb.org/anthology /W19-3503) (2019).
Zhang, J., Chang, J., Danescu-Niculescu-Mizil, C.,
Dixon, L., Hua, Y., Taraborelli, D. and Thain, N.: Con-
versations Gone Awry: Detecting Early Signs of Conver-
sational Failure, Proceedings of the 56th Annual Meet-
ing of the Association for Computational Linguistics
(Volume 1: Long Papers), Melbourne, Australia, Asso-
ciation for Computational Linguistics, (online), available
from  (https://www.aclweb.org/anthology /P18-1125)
(2018).

Lee, N., Madotto, A. and Fung, P.: Exploring Social Bias
in Chatbots using Stereotype Knowledge, Proceedings of
the 2019 Workshop on Widening NLP, Florence, Italy,
Association for Computational Linguistics, pp. 177-180
(2019).

RS, FRHAIEE, RS, (iietts, SaRERHR: g
BEHE VI FISE DA XA OVEIE, SRR
5 23 MR K=, pp. 338-341 (2017).

Zhang, S., Dinan, E., Urbanek, J., Szlam, A.,
Kiela, D. and Weston, J.: Personalizing Dialogue
Agents: I have a dog, do you have pets too?, Pro-
ceedings of the 56th Annual Meeting of the As-
sociation for Computational Linguistics (Volume 1:
Long Papers), Melbourne, Australia, Association for
Computational Linguistics, (online), available from
(https://www.aclweb.org/anthology /P18-1205) (2018).
Peng, X., Li, S., Frazier, S. and Riedl, M. O.:
Fine-Tuning a Transformer-Based Language Model
to Avoid Generating Non-Normative Text, arXiv,
Vol. abs/2001.08764 (2020).
Vaswani, A., Shazeer, N.,

Parmar, N., Uszkor-

(© 2020 Information Processing Society of Japan

[16]

[17]

[20]

[21]

Vo0l.2020-NL-244 No.1
2020/7/3

eit, J., Jomes, L., Gomez, A. N., Kaiser, L.
and Polosukhin, I.. Attention Is All You Need,
CoRR, Vol. abs/1706.03762 (online), available from
(http://arxiv.org/abs/1706.03762) (2017).

Dinan, E., Humeau, S., Chintagunta, B. and Weston, J.:
Build it Break it Fix it for Dialogue Safety: Robustness
from Adversarial Human Attack (2019).

Dinan, E., Fan, A., Williams, A., Urbanek, J., Kiela, D.
and Weston, J.: Queens are Powerful too: Mitigating
Gender Bias in Dialogue Generation (2019).
HHb U R%, IRE  E, SEENFE, BEER, HAR—:
HEERY NER—ZL ULAfTBETTROF BRI Ia=
T—vavF v RIVOREE, U2 81 [F4ERK
£, &M, pp. 4:415-4:416 (2019.3).

ISR B—RA 2B % ARDIAFHI— A&V
ABIN—ZANGES AT L, 887 B FE - & HHEAR LN
FIMIR LS (55 10 FFEY AT LAY VREI L), A
THIBEF 2SS E R SIG-SLUD-B902-33, pp. 129-132
(2019).

Saito, J., Murawaki, Y. and Kurohashi, S.: Mini-
mally Supervised Learning of Affective Events Using
Discourse Relations, Proceedings of the 2019 Con-
ference on Empirical Methods in Natural Language
Processing and the 9th International Joint Confer-
ence on Natural Language Processing (EMNLP-
IJCNLP), Hong Kong, China, Association for
Computational Linguistics, (online), available from
(https://www.aclweb.org/anthology /D19-1581) (2019).
TR W, WOIEVE, SEHEITE, WERE, EAEEK:
BTG I D SEEMOEARBMDOTH A L H]
B, SEEMI R 24 F4ERKS, I, pp. 93-96
(2018.3.13).

Devlin, J., Chang, M.-W., Lee, K. and Toutanova,
K.: BERT: Pre-training of Deep Bidirectional Trans-
formers for Language Understanding, Proceedings of
the 2019 Conference of the North American Chap-
ter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long and
Short Papers), Minneapolis, Minnesota, Association
for Computational Linguistics, (online), available from
(https://www.aclweb.org/anthology /N19-1423) (2019).
REIHE R, JKEE, EA§4K: BERT & Refinement
Fy MU =212 K SHANRIG - LSRN, SO
R 26 MIFIRKRR, YT A 2 (2020).

Morita, H., Kawahara, D. and Kurohashi, S.: Mor-
phological Analysis for Unsegmented Languages
using Recurrent Neural Network Language Model,

Proceedings of the 2015 Conference on Empir-
ical Methods in Natural Language Processing,
Lisbon, Portugal, Association for Computational

Linguistics, pp. 2292-2297 (online), available from
(https://aclweb.org/anthology/D/D15/D15-1276)
(2015).

Tolmachev, A., Kawahara, D. and Kurohashi, S.: Ju-
man++: A Morphological Analysis Toolkit for Scrip-
tio Continua, Proceedings of the 2018 Conference
on Empirical Methods in Natural Language Process-
ing: System Demonstrations, Association for Compu-
tational Linguistics, pp. 54-59 (online), available from
(http://aclweb.org/anthology/D18-2010) (2018).

Klein, G., Kim, Y., Deng, Y., Senellart, J. and Rush,
A.: OpenNMT: Open-Source Toolkit for Neural Machine
Translation, Proceedings of ACL 2017, System Demon-
strations, Vancouver, Canada, Association for Compu-
tational Linguistics, pp. 67-72 (online), available from
(https://www.aclweb.org/anthology /P17-4012) (2017).



BHRLEF SRR E
IPSJ SIG Technical Report

[22] ROPE—, WHERE: —a2—SLHFHEFT VIS5
PN IO ERAHEEEILEE, SRR 24 FIAEIRARS
FSCEE, pp. 540-543 (2018).

[23] 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 of the Association for Computational Lin-
guistics, Philadelphia, Pennsylvania, USA, Association
for Computational Linguistics, (online), available from

Vo0l.2020-NL-244 No.1
2020/7/3

B 2 TV D/ AT T BIEEEE Y AT LDE
BAER, P, S OFIE 2 ZDMEHEZ I & 2 ik R %2 £ T,
POLITENESS #/X /STANCE #Jx & J72 U772 /EEE N 2
ZDGEIExE, 1 4DBEIIAZ, 0 LDBAIFOZEIR,

(24]

1

Al

(https://www.aclweb.org/anthology /P02-1040) (2002).
Li, J., Galley, M., Brockett, C., Gao, J. and Dolan,
B.: A Diversity-Promoting Objective Function for Neu-
ral Conversation Models, Proceedings of the 2016 Con-
ference of the North American Chapter of the Asso-
ciation for Computational Linguistics: Human Lan-
guage Technologies, San Diego, California, Association
for Computational Linguistics, (online), available from
(https:/ /www.aclweb.org/anthology /N16-1014) (2016).

#x

FHER Y T OFME L UXNES X T A
DB RRAER

H 53 WTHWEZIMEMN 2 =Y £ 100 . BLUOEHL
ToXEE Y AT AIZENS B AN ULERE2, R AL IR
T ANFEFHIZTMA 2 T HORKFTHH, R—AF

1T

CCTEITAR=ATA Y, 74V RY U TE TNFEN

R=ZAF5A4VTFT—R, TTEITR—ATA VT =X, T+«
NR) VI F—RTCHEEUNEY AT MM ATFETE2 A
FUE EIZEREINEZINETDH D,

(© 2020 Information Processing Society of Japan

P S

A FEaEE ERIZITE 20
R=2A 54 iR, x O
TITEITR—ZAF4Y | TTh, o O
AP Z Y4 FEELED, o O
AJIFEEE B LIZWTT
N—ZA54 Y T, x O
TTEITR=ATFA4Y | TT I, o O
TANR) T TEEL LD, o A
A1 FEEE Kif &
R—=2A54 HHWVLL, x O
TTEITR=—ATF04Y | TT &, o O
RN Z YA AEWTT L4, o O
A FEEE DHLF R E TN
R=ZA T4V AN x O
TTEITR=ZATM4Y | ThFZNTTA, o O
EPIZ N4 bbb E9, o O
A1 FE5EE SR 6 A (23 8) AT

TH WANWAIIEED L

Ly EoTET
R=2A54 Y EC x O
TTEITR=—AF14Y | TTh, o O
AP ZINY4 bhro ET, o O
A FEEE —AESLZLEZV
RNR—=2A54 v EDRDM, x O
TTEIR—ZA51Y | TT &, o O
TANR) T W\ T, o O
A S FEEE XS HIBTY
R=2AF5A Y Fh, x O
TTEITR=—RATA4Y | F5TTh, O O
EPIZ N4 WoTHoUL»WEH, O O
ATIFEEE WTIKE T\
R=AS54 Y 72\ x O
TTEITR=—ZATA4Y | WOTT 1, O O
TA4NR) T ZFEbh £7, O A
AJIFEEE INA Yy NAR— U DMF & T
R=A5A Y HONESTINET, O O
TTEITR=—ZA51> | B TT, O O
AP Z N4 HHIED 7, o O
A FEEE BT =27 &0
N—=2A54 v AN x O
TTEIR—AS1Y | 7E/20WTT, O A
ESIZ I fFEEL &I, o A

AR =TT <



BRUEZMRRE

IPSJ SIG Technical Report

BIR—ID 5 D &

Vo0l.2020-NL-244 No.1

S
AJIFEEG Kb ADVEFN
N—A51q b A, O
TTEIR—AT14Y | TTHh, O
T4NR) T A ENTT, O
AJIFEEE BlofL U7
N—=AF54 Y oL, O
TTEIR—AT1 Y | BENETLE, O
TANR) T TEFELE D, O
AT FEEE FEL 7
R=AF4 HEE, O
TTEIR=ZATAY | AHTT, A
TANR) T XN, O
ATy FEEE L 72
N—=AFq HH), O
TTEIR—Z541 | T, O
TANR) T s EHED £97, A
A1 FERG FLLUITY oz
R—=2AF74Y EL U, O
TTEIR-ATAY | TN LD 57T, O
ESIZ N/ HEL&LI, O
ATIFEFE RITICAITEE L
N—=AFq Y IR, O
TTEIR—ATAY | fToTHoLPVEY, O
TANRY T ToTHoLPWVWEY, O
AT FEEE Inhs TIHABRET
R=AFA ESC O
TTEIR=ATAY | BHRLWVWTT &, A
ESZ YA ERU»-72TT, A
A1 FEEE KELWELT
R=ZAF4 YV N7z, O
TTEIR—ZA51Y | TT &, O
TANR) T XAULSBHNLET, O
YL MELREE- 72
NR=AF14 Y PhWV, O
TTEITR=ZAT4Y | TT IR, O
ESIZ- N/ WEEET, A
ATIFEFE WROMRBRELELE
R=AF74 YV FUL7z, O
TTEITR=-ZAF14Y | TTh, O
TA4NR) T Hhr Y F U7, @)

(© 2020 Information Processing Society of Japan

2020/7/3
P S
A FE5EE JERHRE OE#ETT
RNR—=AF4 Y T9 Lk, o O
TTEITR—ZAF14Y | TTh, o O
TANR) VT EPADBRIVEY, o O
AT FEEE SIXIRSMEETT VBT S
TITERD B D TRDIL
T
R=AFA4 Z5 T, o O
TTEITR=—ZASA4Y | 1TV, £5TTA, o O
RO Z VN4 TEEXY, O  x
A 7S NV —{F&0
R=A T4V NyY—, x O
TTEITR—AT1Y | fTEEL &I, O A
EPIZ VN4 fTEFEL &I, o A
ATIFEEE INAFED T2
RNR—=AF4 Y INZA, x O
TTEITR=—AF1Y | I7EFT, O A
TA4NR) T TEEL &I, o A
AT FEE RN
R=AF4 YV BRTARI, o O
TTEITR=—ATF14Y | TT &, o O
AP Z N4 HiR - TLEE W, O O
ASIFEEE FHET AT BRREITAT & 720
R=ZAF1 Y Z? x O
TTEIR—ZA51Y | 5T, O O
ERZ YA EHRLWVWTT &, O A
A FE5EE SRR BARIZNTT
R—A 5V T —A VAR, x x
TTEITR—ATA4Y | EHRLWTT &, O A
ERZ YA ERU»-7=TT, O A
ATIFEEE BREZ R D 720
R=2AF54 Y =\, x O
TTEITR=-ZAF14Y | TTh, o O
TANR) T HEUAZLTET, o O
AJIFEEE Ry Fryr—2LT0E
ER
R=2A5A Y 7, x O
TTEIR—ZA51Y | #EHTT, O A
TANR) T bbb ET, o O
A FEaEE FE 25 T
R—=ZA54 YV T7, x O
TTEITR—ZAF1Y | TTH, O O
TANR) T TABRIERNTT &, o O
WA= L



BRUEZMRRE

IPSJ SIG Technical Report

HIR—9 5 D &

Vo0l.2020-NL-244 No.1

P S

AJIFEEE Sl OO Z B Shbic

EARBDELK
N—AT7A Y BOHXA, BRES>ZwE O O

J, SHELXAULSBHHWL

ES N
TTEITR=—ZAF14Y | 5T, O O
TA4NR) T ZTARIERWTT &, o O
AT FEEE AN AT R=D fEELTW

3N
R=AF4 9, x O
TTEITR=—AF1Y | TTh, o O
TANR) T TARIERVWTT &, o O
A1 ¥R ENZLEABESTVET
R=A54 BRI ITTVET, o O
TTEIR=-ATM4Y | £5TTHh, O O
TANR) T BlFL5TY, O O
YAk BT oCEE L
R=AF74 Y BlEEO>TTVET, o O
TTEITR=ZATA4Y | VoTHLHLPWVER, O O
ESIZ- DN/ WoTHoLRW0WER, o O
ATIFEEE T I F R 72
RNR—=AF7A ZIH, x O
TTEITR=—AT4Y | TT &, o O
TA4NR) T XINTY, o O
AT FEEE pEpEE L7z
R=ASA v BREE &, x O
TTEIR—Z51Y | T, O O
TANR) T RSN o O
A FEEE S HIZKIEH 2
R=A54 BlEEHITTVET, o O
TTEIR=ZAT14Y | BIEESTT, O O
TANR) T IR > TLZEWN, O O
ATIFEEE FLE %R~
R—=ZAF74 Y %, x O
TTEITR—ZAF14Y | TTh, O O
TA4NVR) T REU, o O
ATIFEFE EIGHZEFERELTWELE
R—=AFA YV FUL7, x O
TTEITR=-—AF1Y | TTh, o O
TANR) T EWET, o O
AT FEEE AL AEENE U
N—=AF1q Y Ky, x O
TTEIR—ZAF14Y | THRED-72TT, O O
TANR) T EWRLU»o>72TT, O A

2020/7/3
P S
A FEEE BT W
R=AF4 . x O
TITEITR=—RATA Y | BENUETT, O O
ERZ YA ARNEL &I, o O
A 7858 LAXW
RNR—=AF4 Y BlIE>T30ET, o O
TITEITR=—ZAT41 Y | BENETLRE, o O
TANR) T BELLI, o O
AT FEE 72\
R—=AF7A Bl k. x O
TIEITR—AT1 Y | BEAETLE, o O
AP ZINE4 BEL &S, o O
A FEEE AN AN
R=AFA YV IS x O
TIEITR—ZA514Y | TT &, o O
TANR) T PHEL LI, o O
A FEEE TINA F UL
N—AF54 Y Thidbh s, x O
TTEIR—ZA51 Y | BEAUETLUX, O O
EPIZ N4 LT, O x
ATIFERE IIRHLZWL
P 72\, x O
TTEITR=-ATA4Y | TT L, o O
TANR) T LI, o O
AT FEGE BidmEn
R=AFA4 YV AN x O
TTEITR=—ZAF1 Y | THEMEWEWTT A, o O
TANR) T EWET, o O
A FEE K#Ee EFEL Vo ThHL
N—=2A54 v ZDRDM, x O
TTEIR—ZA51Y | TT &, o O
ERZ YA FARIERNTT &, O O
A FEGEE B&ENZW
R—=A 74V i, x O
TTEITR—AT1Y | TT ki, O O
PRSI Z I OEL &I, o O
ATIFEEE WD\ T
P Blxk o, x O
TTEITR=AT1 Y | BENETL, o O
TANR) T BRFIZTT, o O

(© 2020 Information Processing Society of Japan

RAR—=DIZHE L

10



BRUEZMRRE

IPSJ SIG Technical Report

HIR—I9 5 DOft &

Vo0l.2020-NL-244 No.1

S
AT FETE JE A\ T3
R=A5A Y <7, O
TTEIR—ZAT51Y | BENETT, O
ESZ YA BRFIZTT, O
YNAL RBER AR U7z
R=AF4 233, O
TTEIR—Z51> | T, O
TANR) T BRELRE, A
YL WIKEDEN 72
N—2A5A v ko O
TTEITR—AF1Y | TNTT, O
TANR) T EWET, O
ATIFEFE TFHED B U 72
R=ZAF74 Y HU 7z, O
TTEIR—AT1 Y | BENETLE, O
TA4NRY) T BRHFIZTT, O
AT FEE TRBRGEE 72 < U7z
R—=ZAF7A4 ZNixbns, O
TTEITR—AF1Y | TTh, O
TANR) T EWET, @)
A FEEE W EREEELTET
R=AF14 7, O
TTEIR=ATM4Y | £5TTHh, O
RN Z YA PHOVWNTT, O
A FEEE WEH. MWz RE L7,
N—2AF5A Y oo @)
TTEIR—ATA4Y | TTHh, O
TANR) T kot O
ATIFEFE WEH A E T 72 HFEW

72 &

R=A5A Y X, O
TTEIR—AT1 Y | BENETLE, O
EPZ DN WoToHoL»WVEYR, O
AT FEE Ry MBI E LT
R—=2AF7 v ¥ U7, @)
TIEIR—ZA51 Y | BENETT, O
TANR) T 72X, A
Ay FEEE iR E L
N—2A5A Y FlL7 O
TTEIR=—AT14Y | F5TT1h, O
AP Z VN4 Hbhrh U7, O

(© 2020 Information Processing Society of Japan

2020/7/3
P S
A FEEE HEOMMALTET &
NR—=A7A YV Bk, x O
TTEITR=—RAIA4Y | £5TTh, O O
TA4NR) T bbb 9, o O
ATIFEEE A
RNR—=AF4 Y A, x O
TTEITR=ZAF1Y | THEbRVET, o O
TANR) T XN, A O
AT FEE WPz FHAR O O
N—=A7A YV ieW x O
TTEITR=—ATA4Y | WOTT, o O
T4NR) T PHOWVWWTT, o O
ASIFEE NAURA
R—=AFq4 YV 7z &k, x O
TTEIR—ZA51Y | TT &, o O
TANR) T XoTET & o O
A FEEE HIFE
R=AF4 BRT A, A O
TTEITR—AT1Y | TT ki, O O
EPIZ N4 WEET, o A
ATIFERE S5EWVWT
R=2A 54V 5 &N, x O
TITEITR=—AT1 Y | BENETLRE, o O
TANR) T LI, A O
AT FEGE 5L EHA
N—=A7A YV Ao x O
TTEITR—AF14Y | TTh, o O
AP Z N4 HEIRD £7, o O
A FEE 1714755
N—AF4 Y 17147, x O
TTEIR—ZA51Y | TT &, o O
TANR) T LEL &>, A O
AJIF6EE BIRARHZR A2 E
N—ZA 54 RUAZR, x O
TTEITR—AT1Y | TT ki, O O
PRSI Z I EWET, o O
ATIFEEE BHLE SN
P nBHIFE, o O
TTEITR=ATAY | BEAVWULET, o O
TANR) T b E U7, o O
RAR—=DIZHE L

11



BRUEZMRRE

IPSJ SIG Technical Report

BIR—ID 5 D &

Vo0l.2020-NL-244 No.1

P S
AJIFERE ZATHIX
N—A51q BlFEESITTVET, o O
TTEIR—ATM4Y | ZAB®»HHTT, A O
TANR) T BlFL5TY, O O
VAL HoRE>
R=ZAF74 YV HONELSTITNET, O O
TTEIR=ATAY | KALIBEHVLET, o O
TA4NRY) T HUAIZLTET, o O
AT FEEE HE->TLEE W
N—=ZAF4 Y HONESTITNET, O O
TTEITR—AT1Y | HELET, o O
RS Z YA HIRD 7, O O
ATy FEEE Mh\wnia
R=ZAF4 YV POV, x O
TTEIR=-—ZATA4Y | HBVTT &, o O
TANR) T PHOWVWWTT, o O
ATIFERE VWWRKTY R
R—=2AF74Y BlEEH>TIVET, o O
TTEIR—AT4Y | F5TT1h, O O
ESIZ- N/ BlFL5TY, o O
VAL BT A
R=ZAF7A4 BXT A, O O
TTEITR=ATAY | BRTARIVEE, o O
TA4NRY) T BXITARIVEY, o O
AT FEEE b, HLL
N—=AFq4 Y HONESTIT VT, O O
TTEIR=ATA4Y | KALIBEVLET, o O
TANR) T FAULSBENLET, O O
A1 FEEE JTLRTT N
N—=AF5q Y HOWE S, O O
TTEITR—Z2514Y | T, O O
TANR) T oz, O O
AJIFEEE INA A
R—=AF7A4V INANA o O
TTEITR—ZA51 Y | BEAETLUR, O O
ESIZ- N/ Eho/=TT, o O
ATIFEEE BENRTT
R=AF74 YV HONELSTITNET, O O
TTEITR=ATA4Y | B2HHTT, A O
TA4NR) T HoBe>TT, o O

2020/7/3
P S
AT FERE Bl
R—=AF74 v BlEd v, x O
TTEITR=ATAY | BREIHLTT, A O
TANR) T BlZ&>TY, o O
A1 FEEE BiF—
R=AFA4 YV Hore s, o O
TTEIR—A51Y | TIRTT, o O
RN Z YA THELUZE U, o O
A FEaE x5 —
NR—=A7A YV Bk &, x O
TITEITR=—ATAY | BlEHHTT, A O
EPIZ N4 BlEL5>TY, o O
AN FE5EE k2 &5
P S Hohed, o O
TTEITR=—ZAT1Y | KAULSBEVLET, O O
TA4NR) T ALK TT, o O
AT FEE Fond—
R=AFA4 YV BlILH>ZTE0ET, O O
TTEITR=ATA4Y | BREHHTT, x O
TANR) T BlzL>TY, o O
AT FEE 1z—A
N—ATA Y Bl L, x O
TTEITR=—AF04Y | TT &, o O
TANR) T BPADRIVEYR, o O
A1 FEEE BT AHARAE A
R=ZAF1 Y BlEHY, x O
TTEIR—ZAS1 Y | BEAETLUR, O O
EPIZ Y4 BXTARIVEY, o O
A FE5EE bl )
A S KE, x O
TTEITR=ATAY | BIIHLTT, x O
TA4NR) T EDo7/=TT, o O
AT FEE 7Y A
R TY A, x O
TTEITR=—ATF4Y | TT &, o O
TANR) T O xL7 o O
AT FEE Hr¥a—
R—=AF4 YV Pr¥Fa—, A O
TIEITR—AI5A4Y | ¥rFa—ZABENLE O A
ER
EPIZ VY4 TIMNTT, o O

(© 2020 Information Processing Society of Japan

WA=V <

12



BRUEZMRRE

IPSJ SIG Technical Report

BIR—UD 5 D &

P S

A FEEE FEHEHOZ L xS EnE

Th
N—2A 54V EIRATT h, O O
TTEITR—ATI Y | FhiZZENTT, o O
TANR) T WE7, O O
AJIFEEH If & R BEAYNIATTH
R=ZAF74 YV Z DD, x O
TTEITR=—ZAF14Y | ETT, o O
TANR) T EkLWTY, O O
AT FEEE EQ =]
RNR=A 51 %, x O
TTEITR—AF1 | T, A O
ESIZ Y EWET, A O
ATy FEEE HEIZEZ
R=ZFA v HE, x O
TTEIR—ZAS1Y | £5TT4, O O
TANR) T HEWNET, A O
YL FiFn< D
R—=AF14Y i, x O
TTEITR—-ZAF14Y | TTh, O O
TA4NR) T HE-> T XN, A O
ASIFEE W E TS A
N—=AFq Y THRTT, O O
TTEITR—AF1Y | TTT, O O
TA4NRY) T Hhrh F U7, o O
AJIFERE BHE RN E T
R=AFA BlEEOITEVWET, o O
TTEIR—ZAT51 Y | BENKETLE, O O
TANR) T HE- T XV, O O
A1 FEEE 4 HATHEH T3
R=A54 BRI VET, o O
TTEITR—254(4Y | TT, A O
TANR) T TEEL XD, O O
YL HARDEABIEATF A
R=2A51 Y T3, x O
TTEITR—AT51Y | £5TTA, O O
TANR) VT zhwnwTdi, o O
WAL B D & KR E THERTM

e 2Dy 0 £ 9 D
N—=AFq4 Y THTT, O O
TTEITR—AF1Y | TIETT, O O
TANR) T TEET, o A

(© 2020 Information Processing Society of Japan

Vo0l.2020-NL-244 No.1
2020/7/3

13



