Tl HHE? o]l dA 83, AAS
Lehofe st Al -85t}
2ghFof et 7 FE R X E 9o 8
KT

yjw9700@hanyang.ac.kr, hirooms2@hanyang.ac.kr, lee.hyunyoung@kt.com,
jihui.im@kt.com, wook@hanyang.ac.kr

A New Method to Consider the Order of Mentioned Entities
in Conversational Recommender Systems
Juwon Yu?!, Taeho Kim?, Hyun-young Lee?, Ji-hui Im® Sang-Wook Kim?*

1Dept. of Atrtificial Intelligence Application, Hanyang University
2Dept. of Computer Science, Hanyang University

3KT Corporation

(=] of
3 E 31 A2"S ti3E T8 AMERY A4 ASxE gotetn FES FHHNTFE Al
doltt, tjgte] Wetd Watetr] witel] tE 5 HT AFH AEEIF AR A dset o
o] gtk a2y, 71E WMHES dFE AHEHEY &AE aEeA %] wtel ARSAY
A M E Zdst=d A7 EAgT 2 =&olAe, dig il d59 AHEHEY &A1& 1L
H3l= oY A E AFstaL, AAA HolEE &83) ths dES AdS5sed EHE SA4E i

dl
sk Aol adpA QA AES e Kol

1. M2 BEE S AAAAA HAA HelHE EE
5 A& o A I}=
A AFA% 23AAs ge olEdAelaer o L AHE EHE AL W AAN dw s e
&, ArgAkel digts iy AREA7E AEE wksk =
FEE FHE T dEd FH O ASY 5 g wpm
(Conversational Recommender System, ©]3&} CRS) &
ofo] thE A} Fds| WPH ok, 7|E FH CRS oA FH mE9 ¥4 Ao dgez dA)
A z®lo] ALgA7E AaEk kel AES =237 9 THA AREAE - Al*E“ oAt Fole o, v
& AbgAFe] FA Fuj Fe 2 olHont ot ol AREAIA FHED AiEol FOAAA FEe= A
Az &g, RS & ﬂ%ﬁ}%— 28 ArgAe @A M5 °lth
S5 gotsta FES FHE 5 A7), AR ol& ?al CRS ¢ FH EEL2 A7 (1) 9=E <l
3l GA A3es FAHoz 23 4 9t} [1].  FU, (2) Y A3y, (3) x* golo], (4) A=
AgAE EE UirdA Axle]l MEate AE oo Wl /e EEE FAE g
T 1 AE SAE (eg, BE, T, S R 2 HAE Ql=H. HAE OWE%L rﬂﬁ} HAEZ 3}
o AdEEHES AFFh olg, tis #Were Wstsly] W] WEHE dadgshy] 9 EEolth
of ol wrslel A AREA7E Ak QIEEHRET H* AEE A3y, dEE AzgE 3t W T
st A AFE AEEZF AFgR] A Az v A4 lﬂP (Knowledge Graph) NEJE]E 3}1}e] WE
o] gl Aotk =, vist U AdEE AdF sAS B AAGd= Lg ot}
1S o, A *}%XM Azrs o 2 ved FA Hl°l°1 FA doloE JdadE HAE 14
4= 9ty 18 7]& CRS Hmuﬂ-é—-%[z,u] AgE of I <MEE Ohﬂﬂﬂ5~ s ﬂi% shifo] AbgAE 9
ElE| 59 A2 uysix fovmz Algxle dx HYES vhETh
Aows Jgs] £3st= o HA7F Ak & #olo]. oF doloj= A}ﬁﬂ oulg i =
B owero g3 Yol AFH dEE £A= SH AE WY ETRY FAIRE A4beko] Ij[‘noﬂ
g 5 de "By FH EE opEAE Hﬁ]du} FHE AES A58 +g°lt‘r
w3k, AdaE <EE S —Eia TdHstE Aol & 2 =AM BE 5 QEE JdFAEA A

- 464 -



ASK 2023 stadtErl3| =2%! (302 15)
AT QEE A5 13157 gk el gis] At Recall@1 Recall@10 | Recall@50
sfarz ehol (2™ 1) & B E=FolA AckstE o3t Ours w/o position 4.19 19.81 38.96
W A5E dEE =AE sty HE dEE ) Ours 4.33 20.08 39.39
g A4 WS welFEt PARNCRE 9Y o L gy aas aese oge
o et FOIAT W, U U AHE DEEE it o e s o (e g A
& FETH o] ZF AEE dulE el AEE 3
oA ARE WSty f13 EAMNE MY 4 A=
(positional embedding) [5], 223 i3} W 23} RS e e L
A sk SR g g A b Quigg w SR SR e HE B RS B
S QY G Ag oW el wed ame oA TS TR e T e
AMFES F3laL o] & self-attention [6]9] Y=o = N e 'Oﬂ‘— L;: /L}\TE ey anf
A8, Atention A ATIE A8 A, be wa o SO S L AEE R oS et K e
AEE 2 atention MAUFe Az Akggomy TAL GEAH TR B A S S
mhAate] ol g GIE|E|S 7]% 0.2 attention score = o oIl E]r‘jzﬂ j‘%;‘bzﬂrz}o ;‘%Fd% jﬂoTj]E]
AlArgith Z14FR attention score o wheh olg w=ajsp /b IS PR Oﬂbﬁxl U A ;ié; ﬁ;]o}”‘ﬂr'
W Tl MR AEE duYEL Fa shte CUT AW Ase AgAe] @Al daws H
A= JEE QduPe WAL gotetr] flafiA = st W AuE QAEE S A=
aEsof stk AE HoFE.
i Attention E AI-AI-
mﬁl{{‘g{uﬁ D4;>querv§ o] RO 9023 W% AW (F37]4H HEA L)) H
T statenton ) Fo2 HJHEFA7| Gl A S wol =3
Utterance emb. c:n 0N 0D 00 0D 0D 00 0D -9 (No.RS-2022-00155586, A A|Ae] vlokst E‘r%i
Podtons ent. 1 €I 1 11 I €D €I €I EY gaas 98 145 Y o)y = vlely
Entity emb. mj [|:|:1 EI:D |:l:|:| |I|:| IID EIII DII o) S 7HHL(SW iE}F/ﬂ))
=2 A = H
mmg@@@@@@@q
: Utt1 ! utt2 / U3 Hnz2d
PR - 3 . [1] Gao, Chongming, et al. "Advances and challenges in
(18D RIHERE S e so) S o) 8 conversational recommender systems: A survey." Al
3. A Open 2 (2021): 100-126.
[2] Li, Raymond, et al. "Towards deep conversational
49 &4, e + 73 AEs d5se recommendations.” Advances in neural information
AEE =AE sk sleo] 34 A3 Pl = processing systems 31 (2018).
wol HeA dds FAsiglth HelEMloR= CRS [3] Chen, Qibin, et al. "Towards Knowledge-Based
AlAl 718 el A= ReDial [2] HlOlH A AR Recommender Dialog System." Proceedings of the 2019
—S}ﬁ 29 ddsan. 74 4 j% 7ketr] s1ek Conference on Empirical Methods in Natural Language
X]ﬁi% Recall@K (K=1, 10L50) = ’3%3}0 Stk Processing and the 9th International Joint Conference on
. ;%?ﬁm ;}lﬁlﬁiﬁiﬁﬁl HFJFAE jfoﬁf xﬂ:‘lﬁfﬂi Natural Language Processing (EMNITP—IJCNLP). 20_19.
;}; = 5 Hb; ‘;; oz Jﬂ7}o}:x} 6* o{i [4] Zhou, Kun, et al. "Improving conversational
o Oﬂ;g} :/3;_ *?E;;}b A0l ﬂ“?;ﬁrﬂ O]X]‘—; recommender systems via knowledge graph based
o] o = e = Q‘NZ o ° semantic fusion." Proceedings of the 26th ACM SIGKDD
O?}ﬂ ﬂ.o}oq, ?ﬂE]a wAE ek dE A international conference on knowledge discovery & data
st ablation &= %P SFHATh ] mining. 2020.
A %:if;l;;;) %dégyiﬁj?—j;gfij [5] Devlin, Jacob, et al. "Bert: Pre-training of deep
oo T o - bidirectional transformers for language understanding."
T AR Pl dF= vAEA Wre] S, Xiv preprint arXiv:1810.04805 (2018)
TAE L sHA &g _‘%1%1, Ours w/o position, =} % & ar71v preprint arv: o .
o AQEd. m= w7 Aol SIEE 7 [6] Vaswani, Ashish, et al. "Attention is all you need.
22 mEaA e HHED} LR L—’.A—Xd % g(zl)\f;r)lces in neural information processing systems 30
ol Al 33% 7HHQL As FAT F Ak =, '
ARGl J A % £ Fetstr] feiA = eIt
AT =AE 1343}% 7A4°l TosteE e HoE
o}

- 465 -





