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Abstract:

Nowadays, SNSs are used to communicating with friends and gather information. Therefore, users

often search for new friends or for users who have the information they want to know when they

join a community. In this study, we propose a system that supports the search and evaluation of

potential users with whom users can interact and gather information by inputting keywords related

to the users to be searched for, using Twitter as a subject. The proposed system extracts and

visualizes emotional personalities based on the frequency of use and trends of emotional words in

the tweets of users collected by the system. Experimental results show that the proposed system

is effective in supporting user search and evaluation.
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B 5 4D 2 —V7 Y R RIS ZITZ 2> AT
LOWBRERRDENE. SHOEEL LT, KE
REHGE D HEER DI SNS 128 2 &g < —
VIV T 4 ORFULIC X 2R EITD VAT L DFE
PRETL TV EZN,

BE 3R

[1] Twitter, (URL)https://twitter.com (20231 A
27 HiE#R
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KMFEZ, HEBEAN, AIRE: anFficsirs
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Hyo Jin Do, Chae-Gyun Lim, You Jin Kim,
Ho-Jin Choi : Analyzing Emotions in Twitter
During a Crisis: A Case Study of the 2015 Mid-
dle East Respiratory Syndrome Outbreak in Ko-
rea, 2016 International Conference on Big Data
and Smart Computing (BIGCOMP), No.3, pp.
415-418(2016)

et K—, /NI thls, GGG 1, KH 88 .
I 2= —2a IZEHL Twitter 7 4+ 72—
2 —YHEE, 8 26 M A\ THIBEY R 2EREH L
#, No.6, pp.1-4(2012)

P E—ER, )AL Twitter BIFOH %2 FW
T RIEMAI L e 2 —HEE S 27 2, 1L
2AWIFERE, Vol.2013-HCI-152, No.27, pp.1-8
(2012)

HRE B RIS RBIRE I, AU AR, (1993).
Bt IRRESEES L, SRARHEEESS, (2018)

ANED 5 DORAKE (46 FH) | S~vKr o<
YROBEEHIK, ¥R 2ADT5HD Web iE i,
TANRFRD Y > 3 277 - i 1% 1T 2 Wik~ 5 A
I, (URL)https://swingroot.com/emotion-type/
(2023 4 1 A 27 HitEeR)

WA AT H AR RS £ BIEE®, (URL) http://
www.jnlp.org/SNOW /D18 (2023 4E 1 A 27 Hi

)
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StackGAN % FA L\ 1=

BRI AIVIBEBRERICET S
F IR 5T

Preliminary Study on Generating Comic Images Expressing Emotion Using

StackGAN
VBR Za 24emtist e

Yen-Chia Chen!, Hiroki Shibata?, Yasufumi Takama?®

BN K FRFEGE S AT 5T A TR
Graduate School of System Design, Tokyo Metropolitan University

Abstract: This paper reports the result of preliminary experiments of a method for generating comic images
expressing emotions using StackGAN. The proposed method trains StackGAN using the dataset of comics
of positive or negative facial images, which are associated with text describing emotions. Generated images
are evaluated by applying facial expression recognition. Experiments are conducted changing the types of
facial expressions in the training images to investigate the impact of diversity in the training data in terms

of emotions on the quality of the generated images.

1 [ZC®HIC

AFETIE, BEZ2ERIAT L2 v 7 EGZ,
StackGAN % W\ THE T 5 FIEIZ DWW T THBIMHR
FEITOTFERICOWTHET S, EITBWT,
P —ERADM LITEELRPFETHY, TOoe R
RHEDFE—FNSDT7 4 — KNy b, LE
2 =RV =Y VAT 4 TICER Sz a A M,
TEOY—ERICEHT LT OBEANEEN T
B2, TNEIEATAZETT U r— A X
Ea—%2FEt I —Fnon 7 4 — Ry 7R
BondZ ENHFETE S,

LEa—7loaxy sOR#IE, dfP—v A
IR AR E &I, BREOBIENED S
NTWHZETHD., P—ERITHRELTWND I A
YMNEIRTT 4 T REEE TR LTS Z EREES
no—7, FEMICREO® DGR, 2 E4
HEOREELHDL AR NOBEIIRHTT 4 T IR
BaERLTWnWbEEZXD. WE-T, LEa—ary
k&S DB, S0 X ) REBIE OB B4
W+ 0ELHHEEZD. LvL, I AL MEH
A TG OFERRCE OREZHAMD 2 L 130 E
W&o TarRMOPNHEETHSH. £7=, sentiment
analysis [1]72 E & H L TEfE/L LT, HlEC 7 7
TBIEIE R R T D 2 ST T & o THEEWY
TIERNWEEZD.

ARTHE, LEa—axy MIEERDIEEE,

K eRTHBEE L L Tb T 2 FELRET .
Rl TWRE &5 2 X v 713, BB AYORET

BRx REIG 23 #H 6z, BIEBASEDZ &0
RRTHDLI LD, aIy7EBL LTENKRTSZ

Ll Ah D, BEFIEOFMITIEL LT, Charnoff
face2]DERIZ, ZHD L Ea—a A b AERKL
Tealy 7 Egali ~TRRrT 52 & T, oM
HREZ BT enEZLOLND. 72, LEa—
BN ENDERTEEZ 2 I v 7l & L TRR
THZET, TOERBMMEIZE X DHIRZHERS
TLHEBELWRFTE S,

AR oD H BRI LB R & LT, AfT
TREE 2R 2 2y 7RO AR TEIZ OV TRET
T5. 7 XA MO EGREERT D ALITTFERIEIC
MEDPHEATND S TH Y, RENRERFIED
—-2|Z GAN (Generative adversarial networks, &%t
ARy U —27) [3]123% 5. GAN [ ZHE# % Ak
%Ak (generator) & ZE ARIEIR D A% % W9~ 2 @k
Bl%s (discriminator) 7> HAERL X4, FkBIER O HIHE
RET7 40— NN w 7 LT, WMEDKERNTE 21T
VIEEAZM LS8 5 2 & T, AlsENEnEOm{E
ZERATEEE 725 . GAN T3k A 72N ) m—v 3 &
DFAET D0, AR TIHEE AR T 7T A M HHE
BaArlkdT 5 L2 AN ET 5729, StackGAN[4] %
FIF4%. StackGAN I3 text-to-image % A 7 GAN
DOHFTREN LD THY, < OIBEFIENRE
INTWD., HBREAERT DA%, THA %
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AWTHE®REZERTHIAT—V1 &, AT—=V10
ARG R E AW CTREBEBRZERT HDAT—2 20
2 BRIy TAERT D Z & TR D EiG AR &
EHLTEBY, MLV OERIND I v 7l
BOERIZCHLATHD Z EDNWIFRFTED. L
StackGAN 13 &°1t 72 EI\C 4 % BB D A= ik 13 T
Sh, ZOAMEIRRINTWVAER, a3 v s T4
IZBWT a2 v 7 WEBOAERRICEA LIRS
SN TWR,
RRFIETIE, ROT 4T AHT 4 TREED
a3y 7RI, EERCRIEEMAT LT XA M E
5L TR %wé AR L 72 iR DR IZ d5 0
T, BEMBLOHBMNEZERT 5720, BIERHER
ZEMT 5. FEICHW D BESR N FR TR O A
ﬁELTﬁot%%F%%%&L EF BT 2%
BT — X2 DZERMELER DB AR BRI 52 5
WREERT D,

2 PBEEMR

2.1 Stack GAN

T XA MDD EGEAERT HHFED 9 6, Stack
GAN [ZREM e TIETH Y, IETFIELIREINT
WB[5][6]. StackGAN [T AT — 1, 2 D B
BHSRREND. 27—V 1T, TF A ME27 |
MEL, BEgEERTS. 2T —Y 2 TIXZ DG
ZRICADCHNT, L &g EOERZ £/ L
TERRE T H, AT —U 1IFFITTHA b
DONE%Z EHEICHARD Z EZBEMA LT, WL L
TOEICEHLTIAT—Y 2 THlET+ 5.

StackGAN DOJLiEFEE LT, StackGANV2[5]i% =
B EDO AT — VI X DR E T\, ARk
AN ao—EMa oz, FEAWLEEZRELT
BV, TOEOWBICE ST, KV EREE DR
G ORI ATRE & 72 > TV D, AttnGAN[6]1Z 3L H7
@AﬁT%xh% DDORY N VTERT DO TIX
72, BEOHGEICXEY, HEEZ Lz~ s bk
T5H. UKD, EBIIERI LI, BEEEOR

VD BRSNS PRI TER SN D,

2.2 Russell DEIFHEREETIL

Russell DEEMABRETT /UL, Ea—<v2 2Ry
he A BT7 v a RBIE G2 EO TR
IZBWTESHWLNTEY, R—APk LRI
HEEO —HhZ X 0 MRk S S il R, EE 2 I BR

! http://www.mangal09.org/ja/index.html
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RIZEHELZLDOTHD. RNUT 4 7IF T
R, EERWMERENDHY, RANCEEIND. X
T 4 T IR EEE I PN B R S d, BRIESOE,
L AT ENFAET D Vil BT 16 FEEA OIS 235
BENTWA. £, b 16 EIFOHAEIIZ
HYEE ey —RKThsdp, Bx, £, Ko, &
i, R EBEENEFEINTND

23GAN &3 v Y REBBEER

HERZANE LT, 23 v 7 BOHBE LR
THFENMMERINTWA[7]. ZO#F%E Tl
Pix2Pix[8]& CycleGAN[9]Z FIV T\ 5. AS1 &=
@ﬁ@@%@%%bf: > 7 RO BRI BT 5

, BEDOH AT THEEEIT-TOD.
&BficwMMN%ﬂ%Lf SVA T
%%w(ﬁ%ﬁﬂ®ﬁ@%$mbfwé.%:&%
Ti Pix2Pix ZFIH LT, kS zmig sz coa

Ly 7 EBIZET. BRI, T L7z Pix2Pix & F)
HALT, BEEZANCHNCa I v 7l x4k
T5. Fiz, EEORRLZaI v 7 HiBET — X
v RELTHWDZ ET, 23 v 7 OMEENFEIC
B2 DOV THERLTND.

3 REFZE
31:~v7@@?—9tv#®%ﬁ

AFETIEX Mangal09'/ 5, HFSE ZfRfEENT
WbHralvss— &?/%%ﬂﬁﬁé.:@T 4
Yo M, 109 A4 MLOaI v I REENTE
0, TNENBATROE BRI TND. £
72, ARFZETIIEH L2V, B Ao+ ) 7 %,
REHLOMBELEREEEOFERE L HICEE LT
— b EENTND.

3.2 StackGAN |Z & 3% %

HEELITEY, —Hoa v Z7EgICEENT
wé%@%@&&w.é%ﬁﬁﬁv~x&wwmﬁ
Eéhfwé’& BATZIZRET D EHRO RIS
v, a2y ZHEBOAERITT = A EH @@Eﬁi@
%l%ﬁk%zé. *7-, StackGAN Z =1 3 v 7 B D
AW TZRI6] S & SR LR Y fFE L7
V. FZTARTIE TGS E LT, BRI
BT —2ty FEHET I LT, StackGAN 12 L 0 A4
RENDH22I v 7HENED LSBT D0ERK
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RET 5.

Russell O EE BT T /L O PRI O ESE D> 5 serene
(WEE), contented (fifi/2), happy (GEH), AP
5 stressed (EJE), BLOHMAIFEE=E Y — K
5 disgust (X0, anger (& V) ZiEIRL, TN HIC
BT 28EGEZaI vy /7T =2ty FbLEOHL

TEHICHWS. FHIIRUCRTT—% 8y b2 H

b\T3lEIﬁ9. RIZBT BT T DTS L
TG OBETH .

£1:FERIIAVDT—ZEy FOKHK

Fou | WY | R | R | EE | MR | BY

1 2 2

2| 20 20

3] 2| 2 2| 2

41 20| 20 20| 20

5| 2| 2| 2| 2| 2] 2

6] 20 20| 20| 20| 20| 20

ANTFA ML, BIEOMmM:, REIEOfEE, &I1§
BT HEFRIC K VR SN D . I O A2 RS
HGEIL, Positive (PR), Negative (Rf) O EL L
Thsd. BEOHMBELRTHFEITILRDOHED,
Positive D515 13 serene, contented, happy, Negative

D5A 1T stressed, disgust, anger DWW & T 5.
FlE 2 F T HEEIL, Positive DATE laugh (ZR\)H)
& smile (T8 74) 75, Negative D54 1T bellow (2%
%) & grumpy (BRLWEE) 5 —HEERS, K
528, 2 M OREOmEG A REHET 5. 3
DEERIZEWNT, FEHE (learning rate) [L[l AT —
T 0.0002, HAREKITAT— 1 T 10000, 27—
T2 T5000 & L7

3.3 A RKER O

ARG L 72 BRI LT, AR L 7V OEIE o R &
TTREPAERINTODENEFMT 5. ER LTz
W2 NF TR T2 HELZE XA ONDD, AT
ILEENE, FEIMEZESE L CRIERIR A L CEE
ﬁﬁﬁ_é BB IZIT Py-Feat?Z F|H 9 %. Py-Feat

ik 2 EAF DO T 2V X Russell EIEMAERET
ll/ck WZEZ2 Y, PRORAF I happiness, RNPRO T IX
anger, disgust, fear, sadness, % ALLLZF DJEAE I E neutral
&, surprise T 5. Py-Feat (TG ICiE4 T 5 E
BVWEEEE LTHDT 570, BlFERT, ES
W= WEIE 2N B T D P 2 5RRAE R & 5.

2 https://py-feat.org/pages/intro.html
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4 EERER

41 T—2tv k

Eifg 2B L ClE, Mangal09 OF —X & v Fnb,
X v 77 Z—DEHEIGEN 7 & 256%256 DY A X TH)
DHLELOEFHATS. a3 v 7 W0 B+
NRTIEHOHEBEBRICT O LS, BV 7 (Kkx
ML) ICBLTHFEICREE KT TRREENH 5
e, T2ty NOJEb R TAELARKEEDO 2 Y
— %95, Thbb, FEIIRUIR LSO 2
OB EHW %
FECHOCHEBIILT LY 7245 DT
37, FEBENREELZEALTHDL L HIRLA
V., EZT, BHBICHIGT AT XA N (3FEEOH
FE) ZOWTIE, FEO— ADEBD SHIWT LT
H4%.

42 EERFER

42.1 Ehr 1

FEBR1TIE, £1LICRLET—%Ey 12V
THET L. 27— 1 08 TIE, % 8500 7>
HARREE AN T > & Y L, 9000 V) THAEET S
NEOLNTZ. ZOH%OAT— 2 TIXEEEG AR
SNZpotoled, FEICKRIRLIZEE XS,

422 FEE2
FEEBR 2 TIX, RULIORLET—X®y b 2E2H0
THETDH., AT—V 1 TlE, MARE 500 7545k
g Lo L, AU 7400 & 8800 b2 E
AU 200 HEARHREE T D LIS, 220 L CEEG 23 A Ak
SN, A7—T 2 T, A% 1000, 2000 TE D
RN ERR ST, AR T AEBRICT X TT L —
DA RINFEAET DT80, BIERRN TE 2otz

423 FEBr 3

EBR3TIE, E1IORLET—%®y F3Z2HWN
THEETSH. 27— 1 T, %% 750 2545
EA LS Z 0 L, A 3000 225 3700 ORIIEAA
BLTWE, AT7—Y 2 T, %k 250 7B ARL
FEERNIZ-Z 0 Lz, LavL, #HA8%1100 75 3200
DOMITAEE L, Z D 3600 £ TO 400 AL TIX /A
Ao T-EEER N Sz, IBITEO T
—D ) A REB LNH TS ot KE & F
B OMAAE 81V 1T OWT, R I H 1000 D
AL AR T )E T D M HERS R ORI TH &2 3 2 12
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R ATDNERERAE RIS T B,

%2 EB 3 OSSR
JEAE & EA it & T R
e

NS 1 1

I 1 2 1 2
F2 RV, EAERFRCTE I EBIE 8 b 2 B
HThoTe. Wik T OmEI, &Y (anger)
DAaT N —F@m<, RICEATLIEEZTEDT
(happiness) DA 27 O MITH T STz,

423 FEhk4

FEE 4 TIE, R1LIORLET—#%®y b4 EH0
THEET D, 27— 1 T, HARE1100 2> 5 4R
EBERIT-Zx 0 L, ZORAEMRBBROREIIR SN
otz AT—Y 2 Tk, %R 2400 05, EHO
HRERE Ay & I~ M ) A ANRFRAELTE. 1Tox
Ubtﬁﬁﬁiéméh@#otﬁ,/4f®ﬁﬁ
IEEBR L, 2 LiEV, BT RTIEO0DH D TR
<, AR ICER LTz,

423 FEBr 5

TS T, R1IRLET—#®y b5 EHN
THET D, 27— 1 T, #H8%5% 1000 2> 5 AR
WA T > X0 L, 5400 7>5 5800 & 7000 7> 7800
DOEITHE L. 27— 2 T, #5300 725
AR T > & D Lz, 2100 225 2800 (XA A%
BIZ ) A X0, LRI A AH35R< 72 D48 1A)
R S 7z, AR SR 2000 O RRERIZRTT 5
FoPE I E RS R OIRIAATA 2 3% 3 1R,

3 EBR 5 OSSR

| B R | | H=HE R [ &Y

|5

AR 1

Ex 1

HAYA 2

AR 2 1 2 2 1

#3 XV, FEBRS CIIFERRTE 4D o H 3K
WHROENE 2 FKTHEGE TH-7-. K1, 2 1Bl &R~
Py-Feat TiX/ A AOHF MDD BT, ERElHRAS
WHIBSC, T 74NV ASINTxY 77 X —IZxt LT
ELLSFBFETERVWEMAA ST,
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Action Units Emotions
AUO1
anger -
AUOZ
oS C/110_projectidete rfi 1 p g‘ AUOS disqust |
AUOG
25+
!j'ﬂ# AUOT fear
50+
AUL0
happiness
”s) 3 auL2 ppiness I
1004 }t / ‘\ AuLa sadness
e AULS
125 . AUL7 surprise {
0 50 100 23
AU2a neutral JIIN
0.0 05 10 0.0 05 10

4 1 : FRRRIC RS L7z mitg ] (32BR5) -

Positive, happy, smile.

Action Units Emotions

AUOL

anger -
AU02

o C‘jllﬂipﬁjetud-ele(lt,-d—é png AuG4 disqust |
" AUOB

AUO7 feary

AUL0 iness |
AU12

AUL4 sadness 1
AULS

w7 curpise I

AU23

AU2a neutral{

0.0 05 10 0.0 05 10

X 2 : Fre BHEAE & U TR & 472 Eif4 )
(B 5) : Negative, anger, bellow.

FEER3 L 5IZBWT, RLEY 7Mbbl
Fl—%x 727 %—0OE%B%X 3, 41277, &2, 3
W R L7Zi@ Y, FEBr 3 TIIRROREN, FEBRS5 T
IR DT AN ERL Lo VMEBIR R SN0y, 5%
B Z R L CHEGR T D MEN DD B R D.

Action Units Emotions
wor arcer
€:/110_project/detect/test0l.p AUO? [—
L e AUO4 disqust
25]" \"\ o ‘\ N auos
AUO7 feary
% AU10 happiness 1
3 AU12
AJ14 sadness |
AU15
AUL17 surprise -
AU23
AU neutral-
0.0 05 10 0.0 05 10

X 3 Apkmifgs] (5 3) :

Negative, stressed, grumpy.

Action Units Emotions

Auol anger {
€:/110_project/detect/itest02.p AUD2
9 — y  AUD4 disgust

AUDE

AUOT fear-

Av1O happiness

AU12

AUl4 sadness |

AU1S

AULT surprise 1

AU23

AUZA neutral 4

0.0 0.5 10 0.0 0.5 10

AR E] (5EBRS)

Negatlve, stressed, grumpy.

oomoo



KR 3 L5 THERKRENT, RIFZEFRCTE-EIG
DHL, MUFYT 7 X —OEEND —FEEE LT

(X5, 6). kb, EffL LTRERORFICL
%_675) Wfﬁmuufia@ift%ij(%’<§5f£0’(jb@ ’_E
T ek OFEMEME I TRV &z 5.

Action Units Emotions
iﬁgi f— anger [
\ AUOa disgust
; iuo? I—— fear|
| 231: — 277"
Aul4 sadness |
AULS J—
AULT surprise |
> =

00 05 10 00 05 10

R (FER3) -

Posmve, serene, laugh.

Action Units Emotions
anger .

disgust

AUol
C:/110_project/detect/test06.p AU0Z
= AUDS
AU0B
AUO7
AUL0
AUl2
AU14
AUL5
AT surprise |
AU23

o —

00 0’5 0 0.0 05 10

fear |

happiness ||

sadness {

B 6 : ApkE e (RERS) :

Positive, serene, laugh.

423 FhEr 6

FEE6 T, RILIWRLET—%EYy F6ZHN
THESTDH. AT —V 1 TlE, A% 200 7545k
RN IT-> &V L, 4700 205 5200, 5700 7>5 8300
DL, 9400 LI CTREE L=, AT —Y 2 Tl i
REL 3000 706, KR4 L [FERD 2 A XEE AR S
n, RIERFEPBEHTE o7z,

424, FHRT—Z DL L 5P BOELE
BEIE OFERESC, mwéﬁﬁwﬁﬁ& Ak
%@%%Lowf%%ﬁé.@%®@ﬁk$%ﬁ@
DEAFRIZOWTIE, 2 FESH, 4 FE L 6 B OREIC
xHLT, ZNEN 2 FIOEREIT S TRESR, 2 FEE
DG EHW-2E T, 2 HOERESL L L HEE
NEFERENRL -T2, Zhky, EEOREE
O LBRERBETOINERNLD EEZD.
BN D BGOSR & FERkAE R O BIFRIZ O W
T, JEIERERA CX 7252850 3, 5 1345 % r2&¢0

FRICHWESEAETHY, mﬁﬁomwt BT —
r%)mfﬁ BRI Lo 7. n‘\t%i@, [EE)
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B2 L Ch ARG OB 1M E LRV RTREMED
RSV, Btk S DITHEZ PR L COMGEN
BLEZX D, El, FEBRITEB IR,
FAERFABIN D BN ERIND X DI o714,
HRZENRD ERETL2HEVNBIS . 208
BZONWThH, A% IDICKRIENVLELE X S.
Py-Feat OFEFRAE ROV T, TROEFIC S
AV 72 <, ANPROEIE S 3 8, W37 (neutral)
M2, BENIKENWIRERIC -T2, K5 LK
6 TITEHDHEE L TR SNIZMEN TN TND
iU, X5 TEEOEHS D EFARTETRL],
HOHONERBICERBINZTZDEEZD. £,
X1, 2, 3, 48R, 2004 XRH-TH
HEPRBCTEDIHERNH DD, v T 74 —D
ﬁﬂ, %?K“ﬁ% Tﬂiﬁ)ﬂfb\éﬁfga)%;% ntuﬂ%*i‘fu
WCEZDRENREINEEZD

5 F&H

AT, BEzRBEIT2=aIv 7 8B%E,
StackGAN % HWNTHARKT 2 FIEIZ DWW TR
%%ﬁot.iﬁ%ﬁotﬁﬁ%4@%ui@’ﬁ’
kL TENEN 2 DO ES % 5 2 7o 55 1R 8%
NA[REChH o=t &2 LTz, ¥, ﬁ”gﬁ& [g:En
AT <, BRI AERER S REET B8R R % <
KON END, BELZEBARICIZTELEE -
TWeWWE&3E 2 5. Py-Feat |Z L 2 REERMAERIT
PR RENE 2 585k T & e W EmIC %5#,£&LT@
HEnsgz LoRY, v 77 % —0FEmsL
B —Y OB IS HFEE EMICHEREAEETH D Z
LR LT

AR TR UERERIY, AT —V 2 TOFY
PR LT VERIN A LT, ZFE L
ERDO =DA%, FEEBOFRE, LROETIIVIE
%@%E%@ﬁ#é%mf%é.it,?%xbﬂ
HDOLEEMER e, T4 72—V a BT AEZHN
T RAEDEBRRIC Y M LENH D L EZD.

e P
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Bk D BN EERK

Summarization of parliamentary proceedings introducing evaluation

of question-answer dialogue relationships by GAN
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Abstract: There is a great demand for automatic summarization of parliamentary proceedings.

It is necessary considering the correspondence between questions and answers when summarizing,
but an effective method has not yet been established. We tested a new method to train a T5-
based generative summary model to consider the correspondence between questions and answers

by using an adversarial generative network (GAN). We also introduced a new framework for the

loss function of the generator and tried a novel method that uses the generated question summaries

as input when generating answer summaries. The summaries generated by the proposed method

obtained higher accuracy than the ones of many existing models. Furthermore, we believe that the

"readability” of the generated summaries was improved as a result of human evaluation.
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Generation of fashion coordination sequences

considering various factors

oo oot
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I College of Humanities and Sciences, Nihon University

Abstract:

This study addresses the automatic generation of fashion coordination sequences.

Specifically, by using techniques on word embedding, topic modeling, and submodular optimization,

we first propose a framework for generating fashion capsule wardrobes (CWs) that reflect the user’s

preferences in addition to the quality of the outfits and the diversity of styles. We then perform

the selection of a multi-day fashion coordination sequences from the CWs under some realistic

constraints, considering continuity and the schedule of each day. The effectiveness of the proposed

framework is assessed through evaluation experiments on real datasets.
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LTWw3 [11, 20]. DISAANA (I Twitter DRz V) 7
WEAALTHWTAHILT, EZTAMPERI >TVED
PEMETEVRATLTHS. SWIH 250X
IZEBF—7— NHERERE, Himz sy & U7zl
INEMREZ IR L TWA. SNSIZHR I NG T <%, &
EEBELP AR RERICIE, FOBRICHLUTFET S
BREZIERT AT, YATLARNMEES BB
ZRLUTWS., 72, Castillo 5%, 22—V DOHKHE -V
VA — MIAPETANE, 2BT 258 Y — R &R
B UTHEBINZ—HO Tweet DM Z2HET S
iz E L, 70-80% ODHETHETES I LE2mRL
TWw3 [2.

Rolk, Wk 30 £ 7 AN O, NHK 528 & 0 i

FOBUERY — CAHMER T LTV 5.
*6Meta: SEEMIEHR L > X —D ZEM, https://about.fb.com/
ja/news/2014/10/safetycheck/ (2023/3/1 HiR)
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RINFRIEZEY A — b2 INT 25 LT, HBEE
YA — b ORI A (a) BHLE TOREMAER (b) BT4412
mAT, HHhss - fligkss - @4 258 L 72T (c) B
RMEZERTEEE TRE], LUk 27, ZORHED
55 (a) & (b) DERMEEZMGEL MR, ZOREEE
LY A — MIREIEREY 1 — M E EN DRI 7.94%
Thotz 28], ZHUZ XD, MUPEFHEY A — & HEK
RS AR R U, 2L, ZRSREER, 4
ROT— X &R, HRIZBENTH S, IMES
1, RNN % fH W 72 1820 Al F2 70 i O R D 7
2, A—YRERETAEHEINTVWIREY I — &
EHTHZ e Ta—PREERBLE [21). VYA —h
Llza—VR#E £ L8R5 THIET, Y1—F
DEFBERIE 2L 7. kS 1%, Twitter Japan £1:5%
HEBEL TV BB EGE 24T S RO R A ED —~DTH S
[#8B] L WOINY Y aRTPMEEINZYA =D
DT &EAT 572, 2017 4 7 H UNALER SN SEE & 2018 4F
P H AR ERF DY 1 — b &L, #8081y 1 — b
DFEEEETRMNTHSMIT U7z [23]. ZOFEE, HERC
SEEORILE FLER L 72488y 1 — MM, ThTho
HTT7.6%, 16.5%(V V1= EL) LD, TOKREH
M= 2 — AGLFCH SN D> S DERIZ L BB TH
52 LRI NI

5 &

ME X TOHEME D &1 Twitter 2 K EHEHRDINEIZ
FAT 208805, FIAIZEL TWAHlHE, &
CREEIZ D WL, EROTEHICB T 28F%2175.

Twitter 1& UIX UIESEEFR LRI FIHBZ I & o THE
WENEEZAENG., ZOHEKNE LT, HEMNZFHEX
NTWTa—YDFARRNCHRATE D, HROMWEE
A MR EDHFIDR RN &S, FIHENES ICHRE
T THBEI L, I TADHHEZBEL THEIN-
2V NT—IWBEHEL, TOXY NT—I BT
22— arRENPSCEBTESE 71— KNy o
WEoTRDBEERBTEDLZ L, REVEZLND.
72U, I—VERIERE SEERONEIRHHT 512
H1zoTIE, WL ODOFENFET S, HlZIXHSEE
DIAND T 710 > NI S FM5E S B HE I 7 R D3 58
WMEBET AR I F—Va vyOMEY, EEAER
PEEEORWVERIZL > TN T LU EHME, £/
1IEU < R WIEHRP WA A & st 1) 28R 2T
H5. DEOREERZEE X T, 21— VREERE SSER
RITIEAT 2 /K2 Matd 5.
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51 LEHEOYBHERRICET ZIFHRINGE

W5 B L BB T B 1 AW E R DI I, R
MILHIFIZ D725 Z Lo o EEF OHIEIZZ < DIFHE
BT LHI DL, TS UEERMIZET 5 EHRIE
TED» S OEHRDIZA, HIBHIEIZ L > THEI N
SEERRARIR R & DY, EESSMIE 2 KR LTI, &
HI5Z22H4\0W. 25 U0EXAZIZH LTI, 280
FAZEPFELET S SNS 2iEHT 22 T, $hRARE
WINEETRIZT B LB/ TES. ZOMMAD—
e LT, Al e GE 2 D) 72 S E g E AR
V=V HMEAET B [37]. THUFGEHE A EEERE MO
SOy =V TH Y, YV —I DR HE I ERETD
RGO WEONRE2EH L ICHRT L2 TE
5. F— X EEROBIZHER IR OALEIER & gD
MERETSZ T, NWEINZBHREEHNICIT Y
VITEBRF L R TV B,

52 A—HHEBERICNT 5 —RHRIETER

o9 ANSH S
éo)ﬁn}\ﬁ

FHEME OB WER 2 AT 2 MR Ak LT,
MOFREENEZIZVWBONREHSPIZTEE VNI ED
NEZO6ND. KENRER, HEEEFOBEHEENR
BIT2REEEL A Y IVPRERRKIEZO—HITH
5. =D web U—ERIZBWTH, LYy v H—FK
DEHEX SMS AL EREHT 2 Z & T, FEHDFEMP
AEXRFENAE L MEAOBEEM T ICHHAT 29— EADTF
ET5. ZOXSBRLMAZFALT, BEFED web ¥—
VA ET—HICEERBE SR I L 2BE08MEITS
LA ZEREE L, —MaffE e XAl iGme L
TRETZZ 2T, MAEOKROEHEMEZEMHET S Z
EDHREIZ A B,

5.3 N L 72BEROFHRA IR R

Z DA ANE, EEA TSI EROIE, Bh1IZ
BOMEO-dDAREMEST S 2T, RN, &EIRY
T TIZBI 2 2 A7 FTOL kb2 HigT HIEkT
H5. KEHRONEZITOE, DO ABEIXMEAIZ X
TEFOTVWBIEDNHEN, EEORXAZIZEbLBE
WIZDOWTEAPEIZZDONEEGIET 5 Z & IXH
Mg a2 M3pnd. ZOMEII LT, EHEATHHA
PN OUNEE, Al 2175 Ml Aa% LTS Z 2T,
ERMOEN ZRILTE I e 2 HIETRANEFLET 5.
Z ORI THHAKEHR NV 7=V FIENhTY
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3 [26). V=Y v AT 1 T OWEAERRIZ L B
BB ) T — VU DEDDY — L EBHKT HRA S
U [7), BARBEOWERE S 212 U7 SR 7
EOBRICAIIGTE B,

6 HbHYWIC

AFTI, BERERCHERERICET 2EE, B
FOBED SNS DA F 4 THRMEOEEZE L T, KE
IERINEIZB NV THELREAT o TR ZOH D )
ZDOWTHGE U7z, SEEFRARICBE L 72 5 R o=t
25, SNS EOEHINE %2 Az FIH T 212135
fGH LD W EEEOHENBETH L 2, BlfTD
SNS % FI 9 254 I EWH S ORI BT 2 HIX
HBIZELTWBI 2B/, V=V v ILAT 1 7IEs%
ENEBINEZ TR, SERERITE T 2 HH T2
YERETHE [10] bRASNT WD, RERERIZS
W, SNS Eo SEEHREZINEMREICTSZ 201, 5%
EOFRSHOEERFIIET WM MAIBENTAE
BREMRIZRELEZS.

£ 3Rk

[1] Alexander, D. E.: Social Media in Disaster Risk
Reduction and Crisis Management, Science and
Engineering Ethics, Vol. 20, No. 3, pp. 717-733
(2014).

[2] Castillo, C., Mendoza, M. and Poblete, B.: Infor-
mation Credibility on Twitter, Proceedings of the
20th International Conference on World Wide
Web, p. 675-684 (2011).

[3] Chair, S., Charrad, M. and Saoud, N. B. B.: To-
wards A Social Media-Based Framework for Dis-
aster Communication, Procedia Computer Sci-
ence, Vol. 164, pp. 271-278 (2019).

[4] Chmielowska, M., Zisman-Ilani, Y., Saunders, R.
and Pilling, S.: Social network interventions in
mental healthcare: a protocol for an umbrella
review, BMJ Open, Vol. 11, No. 12 (2021).

[5] Crooks, A., Croitoru, A., Stefanidis, A. and
Radzikowski, J.: # Earthquake: Twitter as a
distributed sensor system, Transactions in GIS,
Vol. 17, No. 1, pp. 124-147 (2013).

[6] Guo, X., Liang, L., Liu, Y., Weng, H. and Hao,
T.: The Construction of a Diabetes-Oriented Fre-
quently Asked Question Corpus for Automated

[12]

[13]

[14]

oospig

ooboooo oooooooo
0000ooO0o0ooooooooOooo(@ason)
SIG-AM-30-08

Question-Answering Services, Proceedings of the
2020 Conference on Artificial Intelligence and
Healthcare, p. 60-66 (2020).

Herceg, P. M., Allison, T. B., Belvin, R. B.
and Tzoukermann, E.: Collaborative exploratory
search for information filtering and large-scale
information triage, Association for Information
Science and Technology, Vol. 69, No. 3, pp. 395—
409 (2018).

Ibrahim, R., Elbagoury, A., Kamel, M. S. and
Karray, F.: Tools and approaches for topic de-
tection from Twitter streams: survey, Knowledge
and Information Systems, Vol. 54, pp. 511-539
(2018).

Mendoza, M., Poblete, B. and Castillo, C.: Twit-
ter under Crisis: Can We Trust What We RT?,
Proceedings of the First Workshop on Social Me-
dia Analytics, p. 71-79 (2010).

Mirbabaie, M., Ehnis, C., Stieglitz, S., Bunker,
D. and Rose, T.: Digital nudging in social me-
dia disaster communication, Information Sys-
tems Frontiers, Vol. 23, pp. 1097-1113 (2021).
Mizuno, J., Tanaka, M., Ohtake, K., Oh, J.-H.,
Kloetzer, J., Hashimoto, C. and Torisawa, K.:
WISDOM X, DISAANA and D-SUMM: Large-
scale NLP systems for analyzing textual big data,
Proceedings of COLING 2016, the 26th Interna-
tional Conference on Computational Linguistics:
System Demonstrations, pp. 263-267 (2016).
Radford, A., Kim, J. W., Hallacy, C., Ramesh,
A., Goh, G., Agarwal, S., Sastry, G., Askell,
A., Mishkin, P., Clark, J.,
and Sutskever, I.. Learning Transferable Vi-

Krueger, G.

sual Models From Natural Language Super-
vision, arXiv, https://arxiv.org/abs/2103.
00020 (2021). (2023/3/1 HER).

Sakurai, M., Majchrzak, T. A. and Latinos,
V.: Towards a Framework for Cross-Sector Col-
laboration: Implementing a Resilience Informa-
tion Portal, Information Systems for Crisis Re-
sponse and Management in Mediterranean Coun-
tries (Dokas, I. M., Bellamine-Ben Saoud, N.,
Dugdale, J. and Diaz, P.(eds.)), Cham, Springer
International Publishing, pp. 177-192 (2017).
Sakurai, M. and Murayama, Y.: Information

technologies and disaster management — Ben-



[16]

[21]

[22]

[23]

[24]

efits and issues —, Progress in Disaster Science,
Vol. 2, Article 100012 (2019).

Ueda, M., Taniguchi, Y., Li, D., Siriaraya, P.
and Nakajima, S.: A Research on Constructing
Evaluative Expression Dictionaries for Cosmet-
ics Based on Word2Vec, The 23rd International
Conference on Information Integration and Web
Intelligence, p. 80-86 (2022).

Valkenburg, P. M., Meier, A. and Beyens, I1.: So-
cial media use and its impact on adolescent men-
tal health: An umbrella review of the evidence,
Current Opinion in Psychology, Vol. 44, pp. 58—
68 (2022).

Zhou, X., Zafarani, R., Shu, K. and Liu, H.: Fake
News: Fundamental Theories, Detection Strate-
gies and Challenges, Proceedings of the 12th
ACM International Conference on Web Search
and Data Mining, p. 836-837 (2019).

W Z: WIS IR & LT D Twitter, Vol. 564, BHA
RFBEMEFITR, pp. 17-41 (2022).

NEC vy 7o — 7K a4 HHAKE
BIZBT B2V Ay Z—OFHRMIZDW
T~ HRER-LEAX AV OEHS
~, https://www.biglobe.co.jp/pressroom/
release/2011/04/27-1 (2011). (2023/3/1 f#
).

KPR SEERIZE T % DISAANA, D-SUMM
D ¥% i ~DISAANA - D-SUMM & B8 F v v
AR v b SOCDA~,
go.jp/main_content/000672984.pdf
(2023/3/1 HER).

INORES, RS -V olmEY A — b 2HWE
M o> SRR, 1 HALEE S AR SRR S, Vol. 2020-
ICS-199, No. 9, pp. 1-8 (2020).

INLERE, R, B =T, SERE T, SRl
WO EE RET- A TEIRERLEZA YT
A7 —2vavy 7, Vol 5, No. sl, pp. s63-s66
(2021).

TEREMER, SR S0Z: 2018 FPHHARSENEFIZH Y
5 T#88h1 v A1 — b OFERE: 2017 4£ 7 Ak
SN E & DS, BREERY, Vol. 37,
No. 4, pp. 383-396 (2019).

TG E RO - B SEGRI SEER: BT A o SEFE R
A RE DIRAIZ I T ~BARIE|M Y 2T LT
FH I 8 ~, http://www.fdma.go.jp/neuter/
topics/pdf/20170703.pdf (2017). (2023/3/1 Hf

https://www.soumu.

(2020).

ooboooo oooooooo
0000ooO0o0ooooooooOooo(@ason)
SIG-AM-30-08

).

REE, EETE: FROYVYy VY VEHRZRA W
VOCALOID 7V T— X Dk, N THIREF 2w
&, Vol. 32, No. 1, pp. WITI-K_1-12 (2017).

I AE— BB, G EPAT, ARG SEE N IR R
CUEEBREREY AT L0 BHANZX
HinAER MY T Y2 HEL T, & 4 [\ ARG
WEBA YTV Iz VRSV RFT TV a VIIRE
TR, pp. 75-80 (2014).

[27] REER, BRBZ: SERICSITDEEMED S VR
MEFHDOR DI H ~HHASEW r*ﬁlﬁfu VAL—=1rOD
MREE~, 7 IE G AR i T , Vol. 118,
No. 439, pp. 7-12 (2019).

REEZ, BRBZ: BUEFEY A — FORBOR
FE —4F 2 F 7 HRENZ NRIZ—, BLIEHRESE
FaRBEMERE, Vol. 120, No. 166, pp. 18-23
(2020).

A A E BRI AT &Y —e X (V—
VXY NATATRY—ER/TTY, =a—AH%—
Y 25E) O FHESE, A2 fﬁfE‘l‘*%’(Lf?X TAT
DR R & BRATENC S 5 G REE, RBA,
pp. 66-69 (2021).

[29]

[30] & & WE ¥ D \WIZ [Twitter # 4 ) A% 4f £
S5/ o 4 —BY - IATEHMERB “H

AN DK EEEB o B Ek, PRESIDENT
Online, https://president.jp/articles/-/
63880 (2023). (2023/3/1 HER).

B#EAR - K B TwitterAPI © ¥ — ¥
Z A kT B B F &) i Yahoo!= 2 —
A, https://news.yahoo.co.jp/byline/
toriumifujio/20230203-00335524 (2023).
(2023/3/1 HedR).

HAKEmS: BEE Y1y X—0ORWBIEE
INEECT# 50 ¥ BhiZ, https://www.nhk.or.
jp/politics/articles/lastweek/25652.html
(2019). (2023/3/1 figzR).

TAHREME: V=YY VAT« TiATE T — X MR
ST ARt &0 Y T A% (2020).
Rz, AR IO, ANAESURE T RBIBLSEE R IC B
2V =Yy VAT 4 TOERA—HEHRIN) T -V D
AT REME, AR, Vol. 6, No. 2, pp. 49-63
(2018).

WAEAZE: 7417 — 80318 T AD “HIEE R bot
SO X L W—Twitter APT HEHMED R
K& <, I'Tmedia News, https://www.itmedia.
co.jp/news/articles/2302/03/news178.html

[35]

0oosBdOd



ooboooo oooooooo
0000ooO0o0ooooooooOooo(@ason)
SIG-AM-30-08

(2023). (2023/3/1 fEaR).

[36] AREFHE, MTOLHE: REBHHRNEIEILZZ Y XT
A VAV bhaAayFuViLEkbraryrixz—vay
D, WL 25, Vol. 2022-EC-65,
No. 33, pp. 1-2 (2022).

[37) L2, deM %A, ITEH: RERERICSIT S
WERBIEZ BW E U BRIEE Y AT L 0%
MG, R ERIAEYE 2 HCG ¥ R YU A 2018
S, No. B-6-2 (2018).

[38] MEHHIfE: BiEDRIz$ N EEE, SREF M,
Vol. 46, No. 4, pp. 295-299 (2015).

0oos400



ooboooo oooooooo
0000ooO0o0ooooooooOooo(@ason)
SIG-AM-30-09

KIE Web Z 21— REEEHICHITS
mRRER CHAEIE
Discovery and Organization of Controversial Topics
in Large-Scale Web News Articles

RS

Takumi Fujiwaral

HEG!
Masaharu Yoshioka!

P AGBE R E R A B R A

I Graduate School of Information Science and Technology, Hokkaido University

Abstract:

In recent years, a huge number of Web news articles have been distributed by various

media around the world. On the other hand, there is a background of increasing use of news

aggregation services such as Google News, which can deliver articles personalized for individual

interests, and to compensate for their shortcomings, It is desirable to provide means for users to

comprehend topics from a bird’s-eye view. The purpose of this study is to present information

that promotes users’ understanding of current affairs by discovering and organizing controversies

that exist in articles on a specific topic.

1 FLC®IC

A4 R =% F DIFGEIC K> TN Web =2 —
AFCEHDOEENBRATH A0, RIUHRELZRLU-D
DTHoTH=a—RAY A FTLIT, MEEREZIZ
BRI ED XS RIGHIORIET 20008 % 255
BHL, —HTLI—F—DIWIHIZBVTIE, ThaAsD
FREICE T A INRTDO_2— 24 +2MET2Z L
DWERHETH 2729, Google =2 — X% SmartNews 72
ED_a—RA7 7V 5 —=Yary¥ A -y
PRS2 FEOATRET 2580 HEATVWS. L
MPLZDXSRY—VRIZ, EET A NE—NTILR
ITaA—F U N=WVWHOEMTHERMENS L5112, &
= —DBERICET 2 EORM LT VE Vo
WEDD 270, Z e TR GEE % i
Z5FEEIRMET 3 e pcEhR, HHEERST 2
BHRBHFELRS.

ORI L, FAclE, HRPOELRT A I 25
HEINZ =2 —AHEDL S, FEDGEEICET 3
HHEEAMHEL, 20BEODHPS=Z2—AF A bOD
ARV AR BWSEDTIR o CTE 2 (1, 2] AW
TR INSDOMEEZREZE, TObD=a—AY A4
FTW|HSH T I Z7E2HLELT, YD XS54 G
g DEAET 200 %M T 2 2 & TR 2 BRI
OBV HERERIET 2 RHME T 5.

RS | AR AR

T 060-0814 Aui#mEFLIRHALXAL 14 55 9 TH
E-mail: tfujiwara@kb.ist.hokudai.ac.jp

A VI B RICH BEEREIC O VT T B
HRTRICE 2FVDVECTWRIRNZEKRT 208, &
FRICBWTIERIC, FEDREEE X Dl 2EIL
7B 7 Ry ZIZBOWTEGENNILT 5 X5 BRERD
BINCHE L THEELTVWAS X5 b DizonT Gh
Gy BETLTVWBEHDE LTHKS.

AZETIE, THETOME [1, 2] L AkRIZ, 2t
RTOEEENZ =2 —ADAXTF—XZ2EELTWVWS
H# 4 +FTdH% The GDELT Project (MA'F, GDELT &
3 to7F—22RMAL, FEDEEICEE 3 2 KB
Web = 2 —RFHEHZINET 5. 206 DFE DFEE
WHET2EHI»OT T Ny 72 HEL, BE %2R
TEADRD REZIMT 2 i2&oT, Gad) B
EETWE2H 7 My Z7OFHRIIIMAT, ZOHNHEIC
FIET 2R RER GaFX) 2R T 2 T EZRE
g 5.

%7z, GDELT QOilHE 7 — X2 56% 7 My 7 O
HE D217 o I HRTRE 21T 78 o 72 BRI, RO
FRRBEROBRMKERTOT 7 Ny 2RI 3
DRI N, ZOFFITOVWTHER L2 25,
ZORERHICIIFR MDD 2 ELZHEEL, 2O
WEEPRRTIDEND L. ZDOAMIETIIINE
MEDRRE L WS BIART, REHEHORTLIEEICDOWT
HIRREEITRD.

Lhttps://www.gdeltproject.org/
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2  BEERRZE

SNS LB 2img OaiH %z R A 2 5T (3] DITFEAE
5. AT Twitter 2R e LT, w@FOELTH
BRI OWVWT Z Diif e i3 2 X5 0w d K VWE
VA — b 2HATZZ2HMNE LTV, ZORK
VA= MW T DX BRAE AR 0T
ZREDRDY, FDTDIREEDREEE KL 72 & S
BNy T aR Tk DOVA—MERIZHLT, VA4 —F
MoV YA — FERICE > TEREINE 2S5 7060
xRk 2 FE 4 PHVSNTED, AETHKS G
4> LIZFOWEICBVWTERND S,

=2 — AFHICRE LW Web XEE NS Y L7-H
HRE LT, 2=V —DANLEED 7 = Vi
LT, Web FOSEHERZMRICZDHRAEEECE
BRAZCOEHREREET 272012, WISDOM[5] &
WY RAT LR, ZZVIZEFRTZ Py ZIZO0WTO
XEHDPS, ZIRXEENI ST ERINCEET 3
2T, FRROBERIC bR TEMRERE 22— —
RS 2 B~ v TR 6] OFEMSRR SN TV 5.
Ihnl, Web FOARBIRLSCEHEERENRE L, D
2 GRS O W T ORI e BRI D 2 23 B TR % 2 —
B - AT 2 FE e W S BRICB W TARISE & FEEUE
MHBH, [NEIHFODD IO Ty 7 %2H
T2 TR o TR,

3 Za—RAEFHHISDRFHERL

IR
3.1 =

AHFFETIE Web =2 — ZFHOIED 7212, HtFAF
D=2 —RAGLHED 5 Z Dl HEHICHN B EH R ED
AR F=REMG L TR TS GDELT ® GKG
EWVST—=RR=ZAZRTEZ Lo TTRS. %
72, AXXOMHIZIX, Newspaper3k?% Wz, X 51
ZZIFET D EALE Y I T8 D7 T AR —
7EIT BBXIZIE Top2Vec[7] ZHW 5. Top2Vec TIlEX
FHOTHMEI TS5 FE 8] DEETH % Doc2vec® 72
PIREoTANTEL ZICETN2BODEERZ
ERL L, UMAP[9] IZ & o TRITHIRRZEf TR 272D B,
DBSCANJ10] % DENCLUE[11] ¥ \Wo 7227 5 2 &) &~
ZFiE%E HHERE L2 b D TH % HDBSCAN(12] % iH
ML, nRERBAOREREFZME T2 Ty >
DHEAETRS. B VIV IRAX—DELE My
IR ML LT, ZNEEEOLED VA VB
ERZFOXED My ZITNTE2RAa7 LTHEHX

2https://newspaper.readthedocs.io/
Shttps://radimrehurek.com/gensim/models/doc2vec.html
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N5, F/zTop2Vec TIE Y 77 7 AX—[AL%H
BT 3 THEROERICZED 7 5 2R —BEHIRT
LFEEM MYy 7 ORRRER RIE S 5.

ZLTC, Gty ORERNEZERT 272012, iiH
NECEGERENG T 2R0ERDH 50, ZHITE
BABZ2—F NGy T —2 R fWETFE [13] 2
WTW5 Python @ BASFENUIE Sy 7 — Stanza O
Sentiment Analysis #RE% i\ 5.

INHDOERZHVT, wwdRA i EHIcEH
BRI IAR—FMRET DT, Gid> ONEEEK
b5 5.

3.2 EEEEICHT ZEINIE

AT H A2 X 512,GDELT » SIS XN 3 0/t
WX, F—Mod 25 ENEBIFET 5 & W5 RED
Hb. KETIE, ZOXIRILHEOWMDFNEH T
Yy 7o a7 5 BOME F — v — RELHRFOER
®, NWELZILE»r o BERMEORS W EZERT 572
DOFFEIZOVTHENT 5.

3.2.1 Za—XT7JVF—=2ariA Ol

Za2—2AY A4 FDSB, HABRAR Y RA%HDOVA b
PO EEHFEED D THL=a— AT TV 7 —
YartA M, BRCERENFELRWEEZ SN
5728, WEINZEE» S DBRW. £z, “freere-
public.com” R¥ ¥ Wo /e T+ —F L% A FBEREDD
DrAHRBRLIZ(E1).

GKG 2 bR SNl HHEDL S 2o DY A M FAT
DHDEEDFROGLERZ DTN RELHERE A & L.

K177V 5—=YarY A4 beBRLEYA b
UIEES
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3.2.2 EEHOTTRMEIRE

=2 — 2% 4 MAGBEEHRRVIX T 4 7HFHEL,
Thbb = a— AEFICIEUE T - ’ELTR—%D
HLALEPMEEINIGELH 5. O X5 HTH
ROETIADELTVD & XZ, R TIHEETO
B4 b % Provider Site EMERZ & 2 L, iDL S,
ZD X5V A4 r o ERAAL.

Provider Site 233K 5727 51X, EHLTVWBEC
HHNTFE T 5812, Provider Site DFEITL /=505
D1 OoBRERLAKRGEFLEDLI LT, itHE
DEBHHRICSDRT, ¥4 P 0EREZSHT
BB, VA MlGEEBEOV A X2 RELT BRI
o T X DEERRBRDHDBIREL 12 51E0, F—D%A4
PAR—FEFIC L > TECZEREDIDERLS 22
TE5. DHTHNREER AoV T, HERLOR—
MICHEHLZEZ 7 Ga = (A Ea) ZfER L. BLHE
FLWE—HZ2 D&M LT, X4 M ERITARX
(D—F) BPFELVE WS ZEIRFEH L. AiCoW
T, =2 —RAEFLIKEHIN TV EFRHEARHIC
FEEFOHNBEEZRTXFINTMA T, #NFhOilHE
WEERILESREEXDEENIGEND 570, M
TD XS IEH a; (€ A) ZERDSLFINTRE L T2 F
A Ly, EME L7z, 7272 L Printable lZA 1 &
7o XCFAHNT DN THR N FRRER L FAZ A U TR &
H U737 872 R 3 REECT, PSplit i, ¥V A K (“.7)
TRYI - 7 XFINEEZRTHDTH 5.

L,, = {Printable(t) | ¢ € PSplit(a; text)}. (1)

LA OB R UTOHA LTI 14, j (€ La,)
ETOREVHDIRET 2720, BXUI Gy Lol
Ea fER DR EZHIF T 2 B TE S SXF5 0 &
—EDLFINR tien 220 D% L, £ LTHRAL.

L:zi = {lai,j € Lai | |lai,j| > tlen}- (2)
ZIZT, tien & la,,; DFPIROBEEERTE LT

- > i Ll
B l3EAATH D,

|tsetar @

Piden (@i, a5) ¢ i e = @jsitie V | Lo, N Lo, | = telem
(4)
Eq= {(aiaaj) c A2 | 1< g /\Rdell(aiaaj)}
(5)

1T, BT T r Ry PRXT - NLT, TIETHTE
KOG (1" #8%8° Ox+,-./:3<=>70[\1"_{I}~), ZEHY L7,

ooboooo oooooooo
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D% D, HELZFEHERLEZLB LY 215, ZOXA
MFIIRE LY, FRE L, ¢ L, L THDXT
DS terom LA @A T 255 3IDBERSIND. 2
D&, 777 ETRILIEHAELTWBEEICZER
SO ERALICHE—MLH2dDL TS5, 72721 taem
B ESI1ITL 7.

tetem = max {min {2, |, 14, [} .1} (6)

Provider Site [ DA ) P FAGEEEIEHK L, B
BV A4 MIZzh o HBIRMICEEHEZITHLD, 18
WLTWBeEZONE., DD, THA—MHETF 7
G4 ETEZ 72354, Provider Site D555 & D #EE(DE
TR DFRLHEDORITILE LTALNLEDDE LT G D
5 Provider Site ZH#IH 3 2 775 %2E % L7 (Algorithm
1) . INZTRITDITET, G ZHEFKITZ I

DENUTED 77 78RE Co = {Gl,GQ, .. ,Gn} ()
WT, G, @i a1 Mt
Si = {S | a; € Gi? s = aj,site} (7)

BERDREDDD.
XBIT, Gy (€ Ca) I 1 OMIBT 55H o; (€
G;) 2REKiLF L ¥ 5. KLHH

S Qnt (8)

ZPVET 579012, 1§57z Provider Site 5% S, %
FWT Algorithm 2 25T L7z, TR TIFBERNT G;
|G| > 1 DEFAEIZ, Provider Site FNTTEEL TWT,
EOHNDHBEOMNBEIZH B2V A4 BT LERE XD
REHEERELF o E LTERAT 5. 1238 Algorithm
1 X D, ‘GZ‘ >10Dk % aj site € Spro ((lj S Gz) A
X RGH a; BIFAET 5 Z EDMRAES NS,

Arepr = {051’ Qg, ..

Algorithm 1 Provider Site #lZiH{ 52 713V X 4

1: procedure CREATE-PROVIDER-SITE-RANKING(C4)
2 Initialize hgreq > A hash of a site and its frequency
3: for all s € S do

4: CS<—{G]'€CA|SES]'}

5: end for

6 for all G; € C4 do

7 if |G| > 1 then

8: Smax < SELECT-RANDOM-ONE (argmax Ct>

t

9: hfreq(smax) — hfreq(smax) +1
10: end if
11: end for
12: Spro < GET-KEYS(htreq)

13: SORT-DESC-BY-FREQ(Spro; Pfreq)
return Spro
14: end procedure

SFHHIROBIFTERHIRD 728, FEHEIZHNT C+4H15HES
A 771V @ std::hash<std::string> BEERTER LIz y > a
EIZ & 2 B2 T8 - 7.

0oosvo o



Algorithm 2 K&V A M Ayepy ZVET 5 713
A

1: procedure EXTRACT-REPR-ARTICLES(C4, Spro)
Initialize Ayepr = 0

3 for all G; € C4 do
4 if |G;| = 1 then
5 Arepr < Arepr U{a;} (a; € Gs)
6: continue
7 end if
8: for all s € S0 do
9: for all a; € G; do
10: if Qj site = S then
11: Avepr < Arepr U {a;}
12: go to 15
13: end if
14: end for
15: end for
16: end for

return Arepr
17: end procedure

3.3 WmEHRUCBAEIE

Top2Vec 1%, RERNRFEEL HROF 2B TES
—7, IR T 2 DI D E R E L, FEED
INEL B TEZ Y, RUGERIZEROBERSIZEA
DOV T MY I REPEREIND Z DD oT. A
RTINSO Ty 7 2BEORL ML
F7 My 7 EHELTVWL 22T, HEOFEEICN
TEHEEEBDHEET L5V T My ZDEREITR
5 2T, GiF) ONEZBMMLT 2 HEZIRET 5.

3.3.1 ANHREEXZDRE

Top2Vec "D ASIMR & F 250HH Ainp ZATO X
SIWEDT=.

Ainp = Arepr N Akwd' (9)

72720, Axwa BEEDOF—v— FIZBET 2505 T
Y, ACEENZIRLEFTH- T, LFOBHRITOR
GKG D7 —RIZBWVWTZD T 4 =L FOWFTIHRIT
F—U— RO LFH e LTEENDIHEIC, £D
FHIE Apg KB ENS.

Z LT, XEOXHEMADZENXERENEZ HFF
L, Python D HRASTFEWUHE S £ 75V TdH 5 spaCy
@ Tokenizer DEERER FIW /=, F72, & XITIE Stanza
@ Sentiment Analysis #pEIC L D, BEEHRZTRT 0,
1L, 20WTFhhDEEMNE L.

ZIT, FEINELCOVWTEKRDD 2 DR
S7280, O N —27 YD 10 AL L, 2D3I2H)
FNBEND L ORDBDEASTINRE LT, &£ —2
A Stanza IS X > THHENT 22 & HITPOS X 7%
5 LD, D55 “VERB” () B XU “AUX”
(B8 o &R 2% Z ZCEERE ERL TR - 7=

ooboooo oooooooo
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3.3.2 Top2Vecli&d bEYIETIVIHERDOF
H

ga% a; (€ Ainp) :Eiﬂ%, 3.3.1 “C?:E'f%hﬁ:j(’%ﬁ‘
OXHEEE Dy, = {Da, 1, Doy 2y Dayn} ITOWT,
FTRTDOANLES Dinp = U, Do, & Top2Vec AN
T30 T, XHBWIEE ZICHEEN BRI X 201
FHEET, SHRENE My 7 T nET20 5
AR ¥ TRATIE 0Tz, 772U, Dy, j 13X dy, ; £ ZD
E"&'Iﬁ{lﬁ Ca;,js T A ]‘% Sai,j ’Eé\{fﬁu (dahj,ca“j,Sai,j)
TH5.

Top2Vec T Diyp ZMRIC Py 7T ¥ 721772
W, NV ERRT I IRAR—RED, Rty s S
X&"ﬁﬂower = {Ti7Tj, . } (TL = {Dak,laDam,n; .. })
PYERL L7z, X 512 Top2Vec D b ¥ v 7 HI|EFEHEIC
ED, |Topper| ZEEDMEITED =5 2T [Tapper| <
| Trower| 725 &5 I P ¥y 2 2 5 2R —BE Topper =
(T, T, ...} B2 22T, Tapper D Ti D Tiower D
T; %083 258, T, 3T, 0 7 v 7 ThHsL
AHEL, 7 My Z7BMR Ry ZER L 2.

Rsub = {(E7Tj) € 7:1pper X 7Tower | 117, ) T]} (10)

3.3.3 LHILEYIISXE2—ICETIRARNEES
NDO#HE

WMEXDRAEITRIENS, EEDOEMN Ny 22
FAZ—BLTESVITILERERT LB XDH
RE2Th o 7=,

T, DY 7 w27 SAX—8T, ={T; | (1,,T;) €
Ry} WCDOWT, 7 Ew I 7 FRAR—ITHFEL TV D
XEEYA s T XDELES

,Ti,s{DjE UT

TeT;

s € D]} (11)
ERWT, GEIRY A FEESnes BEOERE D ¥4
REES, o, B1ET:.

Simeg = {8 | tmeg(Tis) > npos(Tis)}  (12)

Si,pos = {3 | npos(Ti,s) > nneg(lri,s)} . (13)

&Y, EERSCERS L CERISCERZ KD 7.
éiﬁﬁgiéﬁ Dimeg &ix

Dm%:{QELJT

TeT;

s,c€ Dj, sESi,neg/\c:O}

(14)

6Top2Vec (Ver. 1.0.26) OFEIETIX, XHL L TXFHIHNG
D7zeh, FEE, (ca; s Sa;,;) PHIEIT BN do, 5 EASILT,

oossdd



LU, BMHISCGERE Dipos & (14) RITBWTSEMAZ
c=2¢LbD LTERLL.

NEH DT 2XERY ML op ZEHWT, T peg I
BT 2 XERY MALOEDLE FL N Y2 T; (€ Tapper)
(RS 2 E M SCEREED vineg & L,

ZDED, eg

‘Dz,neg‘ (15)
BRI SCERELD FRICER L. 27
N VIEITTHIRET DX TTHEM D S DTH 5.

EEMSLEBEE D ) peg WXL TZDRZ FLHHR
bad A VHEMEDRE L 8D XS ITCERE D e &
R7zBDE LMY Y 7 T, (€ Tupper) RS 2 EEM
REXHO—EEL L (EL—ED55, XHICH
CH A M EREIDEEREL THALHEEZ DFLE
DEROBREVSORKL, BEESEZHIRLL) . B

Vi, neg =

LXEHERY

FRTBXD—E D AL TRD -
3.3.4 HEOMHZEBLIEIEYIISXZ—0OH

(101

T; (€ Tapper) DH 7 FE v 22 52X —BHZHEWT
7 7 AR—[FALOMEERITRD 2T, BESHOHE
DI BRGEL I D K D700 7 AR —DIER T EEH
K L7 (Algorithm 3) . 752X —T OEERMEL L
TAT8ICH % & 5 \ZFHifE p(T) ZEFR L. p(T) 3
72 SCEIL npeg (T') WU TEE RIS npos (1)
DY OREFIET 2 DH 2 WS M E SCER T ISk -
TEHELZDDTH 5.

Tneg (1)

— Npos(T') '
T

I IAR—DIEEEDIR LIRS &, MoK
{MR-2721 2D 27 7 AR —~NLBXILT2HERPEL
5 ERMER LD, MEINTTITAX—DY A
At L T WX TEZEZHELL LY 7o 72551
CHZEDERS X512 L7 (17 14, 15).

p(T) = (16)

3.35 HAFZroBERAZZRELIHROKRE

Web = 2 — AFLHDEUETLTH 5 =2 — A% 1 M,
AFEAHTOXEONEOHREETHI L EZLND
72, ¥4 M DOBEERIIERIRS NV — T 2 FH
20 e UG oMt 217725

Ti(€ Tupper) PPFRTD X S ICHMR S NizH 7+
Vw7 2x—# U;, = {Ui,la Ui72, .. -,Ui,n} oW
T, Uy NTXEDFITILTH LI A M3 s THD &
SRNERE

Vijs ={Day1 € Uij | s € Doy} (17)

ooboooo oooooooo
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ZIERL,

Vijmeg = {Vijs | tmeg(Vijs) > npos(Vigs)}  (18)
= {Vijs | npos(Vijs) > tneg(Vij )} (19)
L LT, HVijmesl/Vijposl 10, Uy 1BV 3 B2

Vi j,pos

NZNDED npos (Ui ;) [1neg (Ui ;) ZRET 2 2
CTHIEL/METH %
n os(Ui ) : |Vz j,ne |
Ui ) — P >J »J,neg 20
r(lus) Nneg (Ui j) - Vij,pos| (20)
PERLE. B
ey ) rWig)  (r(Usy) <1)
") = { ) (W >1 Y
L L ZIZUUTIDE, Brkagaiczheh U,

KBWTHEHEPELTWD, TR IANECTOR
WEEFE L. LU, SR LT (U, AERS
NIV BN Poons (Ui ) 2325 5.

Pcont(Ui,j)5 T/(Ui,j) 2 Teont- (22)

RHEOEC>TWVB I S ZXE—H 5 DFRFEXD
R

Peont(Ui ;) EE 722 U; ; IZ2WT, s LOFHR
i1 o7z Uy 206, BWEZ DTG SN E
Brzho 2a7 ORRIEICI RS D% G EN RS
XA LTz, BRI aae XIS R L TER L.
7272, ORREICER A OTTREEIRE R WT D
EZRL, thrzhom$adlicsnt, XFEiFRa7
DELEWVDDEET X S ICER T ZHIBRL /2.

3.3.6

Algorithm 3 ¥ 7ty 77 S AL —FH#ER T LI Y X L

1: procedure REMODEL-SUBTOPIC-CLUSTERS-IN-

Toric(T;, t)
2: Imtlahze opped = (Z)
3: Tsub {T I (E'Z[1 € Rsub}
4: Teur < Tsub > Create a copy not a reference
5: repeat
6: for all T € T¢ur do
T (neg(T), npos (1)) «

COUNT-SENTIMENT-LABELS(T)

8: P(T) < (Nneg(T) — npos(T))/|T]|

9: end for

10: Tmin < SELECT-RANDOM-ONE ( argmin p(T")
TETcur

11: Tmax < SELECT-RANDOM-ONE [ argmax p(T")
TeTcur

12: ,Tmerged < Timin U Tmax

13: 7::ur — 7::ur \ {Tmirn Tmax}

14: if |Timerged| > (ZUGTM |U|) /t then

15: 7—popped <~ 7;)opped U {Tmerged}

16: else

17: 773ur <~ 7-cur U {Tmerged}

18: end if

19: until |7cur| <1
return Topped U Teur
20: end procedure

oosedod



4 EE&

32 B XU 33 OFEZHAWT, BEARNREMARED
b TEBEITR 7.

SCHEEICH T B EINE

LIY%T%%E%KOL\“C&EL “Biden”, “Putin”, “Ukrine”
F721% “Zelensky” DWI N EF—V— R LTEHD
FTTiold X N=d DT, 202241 A1 H»5 4 H
30 HORNIZ GKG D F — R RX—RIZBWTEFE -
La—FroBEXN2bDENRE L. Thb X
DZa—XT7 7V —>arh A FOFITLELER
D RO Mot RECETE A OE%L | Al 13 477,689 T
HoT-.

F72, A SHIH X7z Provider Site IS #IE 5>

5, (site, hfreq(site)) = (www.europesun.com, 2,100),

4.1

(www.breitbart.com, 1,025), (www.newsbusters.org,
904), (apnews.com, 875), (www.cnsnews.com, 818),
e BT 072 (BB L LT hiyeq PIEBRLT) .

RERRCAaEE
4.2.1 DIAREEHFEORE

2022 FEDHIRFELY LT 2 ACiEEzus 712k 3
U IAFRBRBEDHEB. TOZLRXBLTY 54 F
floMIGTER S, YR Y2 74 5 6 (RE XK
HOT BT 4 I - PLUYRAF—DHESPIELHL
MAT 4 7Y EiFsni. EERicBWTE, 20
HEREBIVOEL VAF —IZOWT DR HE 2R
THIeEHNE LT, ¥—7— K& LT “Zelensky”
AU ER Arwa D LITATIFERE A, ZUVEL
7o BRLFE | Arepr| |Alewal [Ainp| 13 ZFNZH 224,357,
13,913, 12,191 £ T, ANGHEERFDMEEL | Dinp 1
568,718 tF TH - 7.

4.2

4.2.2 FTHUSLUVLELFEYIISZAZ—DEE

Top2Vec IZ Diyp Z AL, ity 7772 %—
B Tiower 21872 (R 2) . ERE | Tower| 1 6,639 TH
o7z, BT, |Tapper| 73 100 & 7225 X 512 Top2Vec
DS by ZHIRZITRW Topper 215972 (K 3) .
Top2Vec i Ver. 1.0.26 DFEE"ZHWT, F/25T0
B, BREARFIX—XIET 740 hE LT

Thttps://github.com/ddangelov/Top2Vec/releases/tag/1.0.26
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4.2.3 HYIFEYIISTRE2—DEIE

T1, Ty (€ Tapper) DY 7 P E Y 7 ZE MR E L
72D, ZRNENRZDOVWTDH T My I 77 RAKX—%
KDz (Ty IOV TORERIEFK L) . 2L, Zhzh
DIy IZDH T Y Z 7 7AKX—T,; IZDW\WT (20)
KNS r(T;) ZFIE L, ZORIHICIERZ. 20
EARENVZY, BENBRERZD D=2 —XF A b
MITAR=ICEIDEZELEEND XS5V T Y D
ERoTWVW5.

Ty IZDWTI, price, inflation, consumers 72 ¥ %3
F—U-—FELTH3 o, mHEYMmEET
5 MEw 7T, Ty, gop, republican, democrats 7%
EWRAHELNEDT, KEOBRICETZ2DTHEZ
EBEZOLNDS (R2).

4.2.4 YITLEYIISIE2—ICETIRARNEES
NDOHE

PUFTIRET, Ty (€ Tupper) ZRRE U THEBRZIT
725, Ty W3 2 EEMNRKRL—EL X CERIRE
X—EERD. FRICE D EREENHA L LT
i, Tl ¥ —SBBMEOEE) 2 TKURZEIDH
HDI2DIZ T AN X —HBPHE ] R R EITDON
THZETF o0, BRIHSEL LT, VhERL&EED
fitgEig < CRETOREREN REnd - 7.

4.2.5 WREOEI->TWBITAEZ—DS5DHENXD
®#E

Algorithm 3 I C X o THMEK LY 7 Yy 22 5
AR —=REUy = {U1,Us, U3, Uy} 21572 (£5). 2D
LIENELTWB L EINT Uy I2OWT, BEME
BRI 72 A B L D B 10 RN

BoNZBENRMFLE LU ALY T4
ZLDE IR T HINF =Y E S A E
WZDOWTTHoTz. Ty DEEMREICBWTD, E
WAL X =R BROliE SISOV TR E o
TWi72®, BRRINZEZEENRF BV TIX BN
DIy 7 DEEENRALNT.

BRSSOV TH, FAEDa X roE#EIcD
WTHRTWEHDNALNS (ZDFERIETTIEE
HELELOERYE LTHE LMW T X uns,
BB OB THEN LR T2, EilkEh 35 &
W T RIEDERIITH 3 & HE XN TREEDH 3).
—HT, Bty 7 0BERNRETIFEELTY
otz v 7 BIEMOEHE FERH L7z 2 & R
HMOBERPEMINT-FOMFXDFALTED, 2
AU DOV TR EERRF TS H o e T3 T —Dfit
AR Vo TNEDE S,

0oepd d



LR, BCARY MR LT, BEWEDS
DMBEXDIBEOENB Zehbhrolz. LL, Lo
FEHEIE DL FTHEEEZH U TH > T, @@FONH
PLTREZFHDODREEZ DS KO RBEAPH/FX
370, REINdiwmF L ZZOMHEICBVTA
WY THBLEZLNS.

4.2.6 frEYIER/->TEMEER

Ty (€ Tupper) BAL T, BERIRESITIE, T Cawthorn
B D Zelenskyy I L TBERFESE L) Z&X
'z Zeio#EED» S hTVWE) ZeES
N, BIUBRPIRECE LT INREDOEENEN T
Hb) 2 Cawthorn 23/ — A0 4 FMNTHRD
BN THE MG oni.

ZLTCTy O 7y 2 2EBR L2 Yy 75
AR—BE Uy = {U1, Us,Us, Uy, U5} %’fﬁzﬁkb, D>
LA E LTV S LHESI NIz Uy IOV THENE
I BERN R mEX DR R EITIR o7, BENKRwH
Xe LTk, BENRKRXLFAKEDODDONZLLAbh
7273, BRSSO OWT, [Cawthorn 78 25 & T
AW TEEFEICHA] L7z, Z 2% TCawthorn 73 1
HIHICLTEZ L DIEHZED ) REL Vo NED
Ao,

CORER LD, BEFTEBIIRELTH Cawthorn
WOWTER ZEERN TR OWTIRDOAT
Wiz, B BN ZIEERNRERTIE, [
RIZOoWT &K D EMARETESMED 5 DiamsBii
TzeEZHN5.

4.2.7 EZ

EAE by 7 Ty 3% —v— F & LT price, inflation,
consumers 72 ¥, FHINPLHZRITOWTT, Ty 1 gop,
republican, democrats 72 ¥, BEARZAHBERL T
LrEZOND. T, TOMRE LTE, @HFXLLT
Fohizd OWIliD % & O HRFIZOWTIENX
72bDT, @HFL LTEENS L RMEER -3
DOWRERINEro72. ZHUTRLT, Ty T, EIK
72 NP LT oINS 2 WIZE B R imS D
FRIN, ZhudmFe LTGHEYTH -7, BERIR
B AT 2 Yy 7 THNL, @@EXe LT
ZERBOBFoNIeEZOND. U, FED
AVNZB LTl R72320%, 2D Ncmd 7z &G 532
HLPT W eEILN5.

DLEXD, Py ZIZXoTEmHFMIREI o TS
PHEZXINDZ DD TH->TH, wFXDEYMEHRZ N
HbDEMLETEIeNEZOND.
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£ 2 T2 T AZ=T; (€ Tiower) D ¥ » 7

i T, DF—T—F nnng(Tz) npos(Tﬂ) |T;|
1 know, you, going, ... 130 14 927
2 nord, stream, pipeline, ... 281 17 865
3 stinger, javelin, armor, ... 236 16 853
4 olaf, scholz, chancellor, ... 162 24 795
5 iaea, mariano, grossi, ... 311 17 759
6638 commitments, securing, independence, ... 0 0 10
6639  venezuelan, withdrawals, barrels, ... 0 8 8

£ 3 BNV 7 AR —T; (€ Tupper) D b E» 7

i T, DF—U—F Nneg(Ti)  Npos(Ti) | T3]
1 know, think, going, ... 2,690 410 14,021
2 know, you, me, ... 2,702 655 12,375
3 kharkiv, city, miles, ... 2,418 133 9,195
4 prices, inflation, consumers, ... 2,702 731 8,808
9  gop, republican, republicans, ... 2,394 413 8,369
99 crystal, inch, waived, ... 879 281 3,866
100 kabul, debacle, taliban, ... 951 227 3,856

4 BTV I I ITREX—T; (T4, T;) € Reup,) D

Ny 7 (r(T;) DFENIE)

i TLox—v—F Mg (1) ipn(T) [T (L)
4645 minimum, wage, paycheck, ... 14 2 48 1.7143
4831 workforce, afford, care, ... 22 4 45 1.4545
1985  spike, prices, inflation, ... 31 7 98 1.4113
1039 chains, disruptions, chain, ... 42 6 128 1.3810
1770 communities, resources, rural, ... 12 3 103 1.3750

#* 5: T; ((T4,ﬂ) S Rsub) PEER LY TNy S
252K — U, (t =5, reom = 0.8)

J '(U)  nneg(U)  mpos(U) Uil Peont(Uj) Uy OWEREE (Ti € (Tiower))

1 0.5486 362 79 1,144 False To3, Ts05, Tora, T3032, Ts396,

Tyes0, Tssas, Tser2, Tossa; o517

2 0.8340 362 67 1,119 True Ti1o039, Th240, T1770, Tisass Tho15,
T995, Ta666, Tos00, T32a8, Tagas,
Tyzsa, Tuss1, Tsrst, Ters2, Toz00,
Toa15

3 0.8034 335 70 1,004 True Ts19, Ts06, Trs1, Toor1, Tosss,
Ts056, T3530, T3573, Tusas, Tso62,
Tsss7

4 0.5416 399 75 1,230 False To02, Tos7, Tizss, Tiaeo, Thras,

Thoss, Tazaz, Ta99s: T3142, T3s60,
Tiss3, Tazes, Tssar, Te2as, To2es,
Tos77

5 LY

A5 ClE GDELT 22 LINE X 117z Web =2 —
ZFCHRHCN LT, Z 2 ICFEET 2EEEZHIRL 72
5 2T, Top2Vec IZX» TIEREINE Y 7 7T R
X—BEMTLb0%FALT Gad) OFAB X
QR OBIE I AT, ERICBWTIE, 52K

0ooendd



BREEY ZIZOWTHwHLDFER B 2T oo b
25, AHENEL Gad) OFRIIIHS by >
OWENHEST L Z e RB XN,

SHOEEY LTI, Top2Vec THUFENS v
7 IAR= XDEHEEXEONFICHT EIH5CZD
P A X E 2 HEICIRET 2 2R, XENDER
BT S5 OBICXOBERE  BEEHROBAEEZ LD
ENBEIBRAFERERT LI REDPEZILNS.

SE X
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Abstract: This paper proposes a support system for writing useful shop reviews for online shop-

ping users. We used Rakuten Ichiba’s dataset, which contains shop reviews with evaluated scores.

The proposed system has two functions: the review judgment function and the review example

function. The review judgment function is implemented by learning reviews with fastText. The re-

view example function could randomly display a review from highly scored reviews. The judgment

function is used to support checking whether a review is useful, while the review example function

supports finding what kind of information is necessary for an useful review. We experimented with

the proposed system with 15 participants and found how the two functions affect writing useful

reviews.
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