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Abstract: When sales were made up solely of intangible assets, companies would accumulate capabilities
through the acquisition and development of human resources, and the way they are allocated to each
market would show the difference in the results. In this case, decision makers need to design a system that
will guide their actions based on the vision, but the system is often designed based on common practice,

and there is little research on the method of designing the system and its effects from a quantitative

perspective. Therefore, this study models industry and corporate behavior through an agent-based model

and aims to clarify the decision-making process that is important for achieving superior performance

through institutional design considering human resource mobility.
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TONTY MZELZHWEREZ7ZEDH LTELK
LEEE U, BARNZREEE TV & U TIEER KD B
M 1~4 ETOATBFEOPRERETIVE, WHD7ZDIZ
OYVATF 4w ZEFETFTNVIZDOWT S FRIFMHERZET

AL 7.
ATy TF—RE UTIHEUBEEIZOWT 1158
DOMBY T FNVEFHE LR, BB 7 FILVOHES

HRIZOWTIER2IZF D2

RIZEMBS T F VIR T DIREARE T IVDOFH
BIOFMGT — X720, @ TOWREMT —&xZ2H\W5
CEEET—ZBERET —RZBPKRELH->TLE Y,
Z5UL7T =X TOFEOMER, FHINALERL DA
WZRBZBNDRD D, ZOMERMT 5720, KT
WEARIED D EFEORE 141 2 O R ER Li¥E%E
TURLIERTET VAT T ETY, B
EHVREBIOT7T VXV TV 7IzEbEsN
TARER UBEDLTORET — X2 HWTIHRERE



* 2 WHIEHE « (ZB 2 H Y 7 F VORI

3 PR (BRDWHE2) (2L DM 7 FIVIESE
# AL 10

THH N

N N 2 = NO signal B0 3 7OMBEHE Efig#R (FH) iR (test)
“;f ) RRE, HORE, LR AES FEH  FESE FEH
IKUERL S 27 F )b Tt /Yy 1T ydiffeq 244 988%  9.1% 985%  8.6%
BRI LE LR EL > 27 v (21 — 24—1) /Yt 2 ta TR 2 98.7%  75%  987%  5.6%
s A E T < 2 ) ) 3 ta HIEELELA T 99.5%  53%  99.3%  45%
AR ZABIEEL > 2 0y (2t —@4-a)/yt—a PR TOMBEMAE  004%  44%  993%  34%
RiALERERL Y 7 L (zy —x4_1)/xi1 5 ygrowth R4 100.0%  3.6% 100.0%  3.3%
s N S 6  qgrowth DB FEEALE 99.3%  55%  99.3%  2.9%

FE S _

HITAF HE R > 7 ?_}l/ i (e —w1a)/T1a 7 qerowth EBIHEL 100.0%  34% 100.0%  2.9%
(JB) BRAFt X EDHOT—421%2HRKT. t-1 1% 8 ydiffsl  HEMSEROWEME  100.0%  05% 100.0%  2.9%
M2 B _ o 9  yerowth ZOMMEEMSE 99.6% 4.3%  99.3% 2.8%
LVHSEIART, -4 131 AR R 10 sl =G 100.0%  2.6% 100.0%  2.7%

2008 s | = Ewes
w5 [ 2009 | ¥B7—Y | = EwEEwE

‘2017.~2018‘ - R

M 1: ZEF—XETANTF—XDHE]

FLOFEEB L OFMiZ T2 L. RIED OB
EOETORET — X OHFIZIIRIENZh - - D
T—REELZ IR 5. RED D BEDIERFPHE
B 5,069 1 H0, ZD>HD 3,665 WA IERL
DEHET—X, HBOD 1404 W ARIET—XTH 5.
N TR T 2B Y 7PV ORGSR, B
—EOT7 VR T) AL ESNERRE R
LTHY, TOBORERLEEDORET — X I3hE
BOH 141 4, FERPEHIEL 5,034 I TR TERT—
RTH5.

IO LUTHBUAERET —RXIZOWTHREELZE &
IZ 2008 4E43, 2009 47, -+, 2016 447, 2017~2018
FEHD 10 Iz REIL, 1 MBS 2T AT —4, %
NPSZ BT — X 235 10th 22 EMREFEIC & 0 &
BTN OB EMEEL 7. LiFFET—4xL
FANT—=RDPIFHDARA=V 2 RUIZEDTHS.

BB T FIVOENEET AN T —XIZBIT 5 AR
ETF—XOTRIEMERZEIZUZ. X3I~5EFNTHh
BRD IR 2 DWERE TV, BRI 1 OPEAR
EFN HIokETIV), BEXOBYRT 1y Z[HElRE
TIZ KB RIEFRDEME EAL 10 7 F IV ERUTZ
HEDOTHD. MRDEH I B LV 4 DHEARET VI
BRI 2 DWEARE T IV & IEFITLHE - KD
DB Uz, B, FETFHIEMEZHE L0,
BT R FANT—ZORFIZBWTHEY 7 F
MEPHBETEEHELZTNTETNI D1 U EDH -7

(1) signal B0 ta’ [ZKUERITHREDFRERE, eq’ IdKUERIToHREDS
HOEAR, sl 1ZKERTHRDE EEOMEY 72K, qdiff **
S AT ALIRAL, ydiff ** XA LR 2 R L, DD IE 0k
R OKMER L FHUFS) . qgrowth IXFTILELER, yerowth I
R ER 2 RS,

# 4 YYoRET VI L BHBE Y 7 FIVIEMEE AL 10

NO signal 8 2 7OMBEEE EfE®R (£H) IEfiESR (test)

RIEM AREH FEM REH
1 ydiffeq  AZHU Y% 98.9%  9.0% 98.7%  8.8%
2 sl T DAl PEIL S 5 99.0%  6.6%  99.0%  6.3%
3 yegrowth HRejlfEK 100.0% 3.6% 100.0% 3.3%
4 qgrowth RjlfE% 100.0%  3.4% 100.0%  2.9%
5 sl #5124 <5 100.0%  2.6%  99.9%  2.7%
6  ygrowth H#5%44% 99.9%  25%  99.9%  2.5%
7 qgrowth HEEYE 100.0% 2.5%  99.9% 2.4%
8 ta BRI RB A 99.8% 25% 99.8%  2.4%
9 sl BIVEEEELSE  99.5%  34%  99.3%  2.3%

10 ygrowth 7 DMEPELLAE 99.2%  4.8%  98.9%  2.3%

() signal B> ta’ Id/KHERITHEEAFREBE, ‘eq’ IZKHUERITHEEA
HOBA, sl (3KERTHRDIE LEOMBE Y 7 F IV ERT. qdiff **
FATA L ALIRERL, ydiff **FRTE IR 2 R U, S OHD 130/
RS OKHERI Y [F UES) . qgrowth IZRTHILLELERY, ygrowth 17T
EHRERE KT

LEDIZRELTVS.

£ 3 L RADEME 1LALITE D 5 & ZHFE Y 4 D]
AR T RHIZH CERDOME Y 7 F LT, IE
fR#ITEVEIZ 2 > T WS, D EFEE O Tl %2 A5
E ZOWMHEEY T FIVIZED-0.01 AR E 5 D TARIED
DU EHEELTEYD, BHEYZFIVEDO KNS
AEDEELETODVWTWE EASNDS, EOKNE
RIEDOE HOED TR > 7 VT h Lk %
THAEIL X ZTIER WO, R IEE 2 B Rk
ERETFIVIIAEEL S X &5, BEEPEH 5 Y4
ERHOWZMBEY 7 FIVERETHS. —F, £3ODIE
fis 3 AL DA T E E & PEAL /3 1R D K HERLC 43’ % A8 &
BEEUEMBY IV ehbe, YOKRETILTOR
EHDDOEMRIIFET—X, TAMT—XEHITK
RLUTEDY, EMROIEMILX60MIZEEE->TWVS.
BRI 2 DRERETFIVIZL B ZDOMBY 7 F L



% 5: logstic MIFE T VI K B HE S 7 FIVIEMER |

A7 10

NO signal B 3 FOMBIHE EfEsE () EffER (test)
RIEM FRIEF ASERE FREH
1 qgrowth HIOEAR 99.6%  0.7%  99.6%  0.5%
2 ydiffsl  BIY&AE 100.0%  0.7% 100.0%  0.5%
3 yegrowth ARHEIHEE 99.9% 0.7%  100.0% 0.5%
4 ygrowth SRBZOMOUERNLE  100.0%  05% 100.0%  0.4%
5 qgrowth BIM&AE 100.0%  0.6%  99.9%  0.4%
6 qgrowth EELEL - MR, 100.0%  0.3% 100.0%  0.4%
7 qgrowth SREZOMOWHEFZEE  100.0%  0.6% 100.0%  0.4%
8 ta MBI 99.9% 0.4% 99.9% 0.4%
9 sl HEEofioafEfaE  100.0%  04%  100.0%  0.3%
10 ydiffta  EE5 44 100.0%  0.4% 100.0%  0.3%

(1) signal B> ta’ IF/KHERITHEREDFRERE, Yeq’ 1EKHERITHEEA
HOBEA, sl 3KHER THRDE EEOMB S 7 F L EKRT. qdiff **
IFHT L ALIEEY, ydiff ** X RTAELEA LRI 2 R L, DD I3 RE
g OKMERIX [H UEdS) . qgrowth IZATHILELREL, yerowth (Hi
IR RA 2 KT,

D ENEIS % A B LS 7 FIOUED-0.01 LT £ 71
0.03 &V KEWFHEIDARIED O 2 THIT S E 7o
TWb—Jf, YOMETFTNVIZETOHEETAERL &
FHITHMER Lo THE D, D2 DWERET IV
EEHATAZTCIOMBY IV EENEHTE S
E o ERB.

OVAF 4y ZHEBETFLEHWEGEE, £50
S0 5B EDIZARIER L DIEMEN 100 /S—x > b
WMEIZZR > TWA—HTARIED D DIEERITZ 1 X—%
v M, B VAT a4y ZEIIBTARIED D AR
ER Uz 2EdT 5856, AEHO & FHIT2H
BTk, ¥FET—XLE, RIEH D OHAT — XM 1N
PEIZHmoTWB EEZONED, 5\ o - fHED
FEEIZDINZ DS ITEAEDHEETARERLE T
WTBETNVIZHR>TWAHEEMEND S, Z D%
FR5E, EET—RTHoTHMBE Y7 FILVOMEN
W22 fEIZ 7 > TWBE /) BSHYBFEEL, E—DY
VINBMBE Y T FIVETTAREDEEEZIRZA S DT
HLUWT —XOMERMICHBEEZ NS, ZDHD

BILSHBOFEE Uz,

5 AESFRMETILOEE

it >aychiz@b, J@oMEy 7L TH
RIEEFHBRANC D HREAN L ASND EDDHRAE
N30, TOREEIRTDRKETH>72. T I TH
BOMBEY 7FNVDT I NTy b EHHEKRE$ 50
VAT av ZERETIVERBEL, IhzRENZR
EREHAIETVE UCTHEE 2R L2, Bl d
20, A ETIVOREERIETIEA > 7y b T — &I
MY 7N T ICFilE (RIE/IER) & /RIEEEZ X
S—BRALLUZEDIZHR TS, ZOBRETIIX S

RBERDENETORERET VLD S, REFICX
DB 7S VEOEEENR LT VWA Y AT 1Y
JHRETFINEZT L WEEX, RKETLTIREY
2T 4w ZEETFIVERAL.

RIEEFRH T T IVFELE D & EfEROFHI £ TOR
NIFRD X 51272 5.

1. Ak v ayOfRICEDE, EME B nE#o
WMy Vet T 5.

2. EfRZGFHTHT AT —RELUTETDOIERE
T—RERET—R &G LT -2y &l
fiiL, ®itZ gy EREBRICREFIZE >TT —
2w bE 102819 5.

3. TAMT=XIZHWBWEFEYUND T — & %
THMBY TNV EITRERET NV EFET 5.
"B, BEKRKETINVOEBRIT v X—Y T v
JURIEET— R ERIERET — X 2l AELE
F2TF =Xy hEHWS.

4, FHEUEMEY 7 F VT DPRERET DS
ET =Rty MZEENZLETOY Y TS
BZREDD R LOTFHRIEEZH T S.

5. MY 7 FIVIEBMPIREIIC L > TIXEIRETE
WWGERH B s, BBV 7 FLIT IR
EHD, RIERL, RIBIEDO 3 DDOX I —EH%
T 5.

6. TAMIAVBIHREFEDT —RERWZER D 2T
DMET—XEYy h2HWT, aYAF v Z[H]
REFILDNRT A — X2 HET 5.

7. TANT—RIZHTBARED D /72 LD FHlhEE
AU, EfER2ZEHIT 5.

% 6 X IEMEE EAL 20 DY 7 L O FlkER % H
W AR EXFRAIET VO FHKEE .2 £ /2D T,
F 7~ 9 IXFEBIC EfER B4 40, EA7 60, EA780 F
TEHAWZETILVTOTHRKEZEFLDHDTH 5.
INS DRSO RERFHREIE T VICHWS B 7
FUD60 2R B L, EMEOUCEITIHITHIIR5 2
ENARTENS. LELEMNS, 60 OB 7
ERAWEARERHBRAETLVCEARER LT — XD
VIR 20 A=Y MEEIZE EE-oT WD, KfT
EDFFEIARET — Z I T 2 EMEIEL T 60
N—Y NE2HERBKEIZHY, RFEOILEMHMRILE
72 E LR TE BKEEIZIZEL TV, —F, fT
52 TIRIEH T — X2 2 RN A 70 /S —+&
VIMNEETH L Z L iRTIE, AIFEDOARERE
MRAE T IVDIER T — X DIEfEE 99 % ##R L T\ 5
ZERFMiiTESLHTEH S, EFT—RIZHTBIE



% 6: IEMAR BAL 20 DY 7' F V&2 W AESE
WBEIE FIL D IEfRR

£ 8 [EfifR EAL 60 DS 7 F V% AW RIERE
MHIE TV O IEfR=R

test % data B EffR (FH) testdata IEMER (test) test ¥ data 2 Effk (FH) testdata IEMER (test)

WM AEME AER AEMR LEAF AERE AEF AEK LE4 W AEM AEA AEf AERF ALEMS AEAS AER  RER
2009 7917 1233 99.7%  13.6% 12261 171 99.4% 9.4% 2009 7917 1233 99.57% 21.01% 12261 171 98.74% 12.87%
2010 7901 1249 99.2%  15.1% 12349 155 99.1%  20.0% 2010 7901 1249 99.19% 21.86% 12349 155 98.73% 25.16%
2011 7885 1261 99.7% 11.7% 12490 143 99.5%  16.1% 2011 7885 1261 99.62% 19.19% 12490 143 98.74%  24.48%
2012 7891 1261 99.8% 11.3% 12632 143 99.7% 11.9% 2012 7891 1261 99.66% 18.24% 12632 143 99.19% 17.48%
2013 7876 1265  99.6% 13.7% 12888 139 99.2%  13.7% 2013 7876 1265 99.43% 21.66% 12888 139  98.43%  24.46%
2014 7882 1237 99.7%  13.1% 13276 167 99.4% 9.0% 2014 7882 1237 99.51% 20.45% 13276 167 98.91% 12.57%
2015 7862 1247 99.4% 15.2% 13660 157 99.4%  10.2% 2015 7862 1247 99.33% 21.49% 13660 157 99.09% 9.55%
2016 7824 1284  99.5%  14.1% 14086 120 99.3%  10.0% 2016 7824 1284 99.42% 20.87% 14086 120 98.92% 10.83%
17-18 7260 1305  99.1%  16.0% 22453 99  994% 14.1% 17-18 7260 1305 99.01% 23.07% 22453 99  98.96% 19.19%
Y 7,810 1,260  99.5%  13.7% 14,011 144 99.4%  12.7% S 7,811 1,260 99.41% 20.87% 14,011 144 98.86% 17.40%

#+ 7 IEfRR AL 40 O Y 7 F VB H W RIESE
WEIE TV D IEfRR

# 9: EfER A1 80 DMHE Y 7' F L& W RIERE
MRAIE TV D IE R

test ¥ data Efgs (F3#) testdata £ IEffE% (test) test ¥ data IEfER () testdata % EfiE#R (test)

MM AERE REA AER LEA AEE FEA AEE LEA W AEE AEA AE AEA AFEMF AEA AER  REA
2009 7917 1233 99.60% 18.17% 12261 171 98.92% 12.28% 2009 7917 1233 99.61% 21.41% 12261 171 98.82%  14.04%
2010 7901 1249 99.22% 19.14% 12349 155  98.91% 24.52% 2010 7901 1249 99.10% 22.82% 12349 155  98.77%  24.52%
2011 7885 1261 99.68% 15.62% 12490 143 99.06% 22.38% 2011 7885 1261 99.61% 20.54% 12490 143 98.57% 21.68%
2012 7891 1261 99.70% 14.67% 12632 143 99.52% 17.48% 2012 7891 1261  99.56% 19.51% 12632 143 98.97% 18.18%
2013 7876 1265  99.52% 17.63% 12888 139 98.84% 20.14% 2013 7876 1265  99.39% 22.37% 12888 139  98.30% 25.18%
2014 7882 1237 99.52% 17.87% 13276 167 99.13% 8.38% 2014 7882 1237 99.42%  20.70% 13276 167  98.94% 13.17%
2015 7862 1247 99.41% 19.09% 13660 157 99.20% 12.74% 2015 7862 1247 99.29% 23.10% 13660 157 99.03% 10.83%
2016 7824 1284  99.48% 18.69% 14086 120 98.89% 10.00% 2016 7824 1284  99.51% 21.73% 14086 120 98.85% 10.83%
17-18 7260 1305 99.15% 21.00% 22453 99  98.93% 11.11% 17-18 7260 1305 98.95% 24.67% = 22453 99 98.64% 21.21%
R3] 7,811 1,260  99.47% 17.98% 14,011 144 99.04% 15.45% S 7,811 1,260 99.38% 21.87% 14,011 144 98.76% 17.74%

REDRI 2L EE, FIET — X OMAIKEE %
HHD I ENYBHDOKRELRFETDH 5.

6 F&bH

AL TIIAERFHRINZER 2 MBEY 7 F L 2R
T BD, T—RYA =V IEICH S THW A REZ:
MBS 7 F IV EMEENZO LU, LT, 22056
BOENEARET—ZIZHT B FNEEOEH NV 7L
FEZEH U TR AR EREHRAIE TV 2L 7.
BRETINVORET — RIZT 2 EMRITENE TIL
TH20 18—V b E FEEFENKEZLEEST
BORITHEDTHREEIZHLTRESRE D TEH,
—HTIEHT— 2T 5 FHKEE L 99 S—X > ME
& BEIZEIZIE A S N WEWKEER L >T W5, B
EINZEARET — ZOBUZHARTARED R EINT W
WIEHT—X ORI 1: 100 RETH Y, EAIZIE
WTF—XDHFNEN. ZTDH, EHET—XIZHNT3
FRIKE S %2 @\ W KHEE IR 5> TV B DR YIAEDETIL
DRERFFEEZD. EFT—RIZHT 5EWFHl
HEEZMREL DD, RET—XIZHT 5 FHIKEE 2K
ETDIENSHORERPETHS. TOM, 7—X
XA =V T TR RREE L 72 &Y 7 Lo

BEFMIORTE2Z RN T R oTHY, &
BOMELRHBLTWD., BEHEDS  IZARRED
AENEEL L TWDDIZHAR, AL TIEIUEL 7 —
REDHREITINZ T2 & THORNSET — X% 1
FTZEWHEAD, ZTOHEEEIE TR, FX
EIEHT 572012, BeERoMHE T — X Eo o
U CTRLFBODENBY ZIERALZoMEITS> 2 &
LE5BOPELEZTND,

ZE 3R
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A Study on Stock Market Reaction to Information Security Incidents: An Analysis of
Japanese and Chinese Stock Markets

AR

mE K& !

Jiansen Zhao!, Hiroshi Takahashi!

VB 3R B SRRt A FE R
I Graduate School of Business Administration, Keio University

Abstract: In this study, we analyzed the impact of news related to information security incidents in the
Japanese and Chinese stock markets. The period of analysis is from 1996 to 2018, and Reuters News is
used as the analysis target. We adopted FinBERT, which focuses on text analysis in the financial field, to
analyze the impact of news on stock prices through event studies. The results of the analysis indicates :
(1) information security incidents have a negative impact on stock prices in the Japanese stock market,
which may exist for a certain period of time, (2) the impact in the Chinese stock market is relatively
limited during the period of analysis, and news articles with a negative polarity (3) News articles with
negativepolarity tendto have a relatively strong negative impact to the market.

1 BR

AR, e 2V 7 4 ~OBLAEE-> TV 5.
HBCBIDT VXNV T VAT —A— g
(DX) ~OE AR EEEREL, B¥IE BA
HEHOB VN, T —F N—AD M2 IERE
X2 VT 4 ZEHEMTDLEIITR-TETND. 1
EiX, HHExa )T FOSRELREES, A
DIEFEN Kb, RENRBREWL Z L HD.
£, BENFHERICLE DR E BAEOEK
DT BT % RAF A HEME N S 5.
HARENIZEWT, HREx =) 7 ¢ BN EE
I NTND Z & Z g Fil O— DI ER i O
NETFOND. EAEREBELEIZERH LSS, F
HETHTMEEA AL, HoEADMER &R
HZEZEMELT, 200544 H 1 B, AR
AR EIENNEIT S QDL
HENZRBWTIEL, 2020 45 10 A ICfEASE HiriElE
IIAEEINTWA. ZNET, FETEIEADL S

HEE ¢ T223-8526 M) IRARIE AL 4 -1 -1
BEHE R B R R B B JE R

U B ORITIC L Y, EREHCIE 6 » AL FOME £ 713 30 5
ML FOmM&EREIND.

2 SN LY, 5,000 5 ARIEE AR L0 5%0 51408
BEND.

7R E NG MEREE D FE L TR o 1oy, 2Ok

O RENEIIE NG RA~DOBELOREEY ZRTHD &
2D ENTES.

Bl 21X, AARENOEEHI LA LND LI,
X =l 7 MBEOEEMT, ZHhETLRIZ
BMNHDO Lo TNS, —F, OEOERESF =
VT 4R RETHE, oI bEMELEIO
A 2% KT T 2 RTINS, BF =
U7 BT 0L, B <lESnTnasb o
DX VT ¢ FHil L RREUMED BB M (28 2 Y
Tl OHREITRER TH 5.

InbxBme L, AWETIE, BABIOHE
D OO TFHIZHONWT, BF 2 U T 4 Filg L R
KO R & o BEE [C W TR 2179 .
AROWTTIE, Al 7% A ho3#r (FinBERT) & A X
YRR T4 BT H LT, ElEXa VT
il (BRI D EZEORMNO 5280 434 %
A 72 (Araci (2019), Yang et al. (2020), Campbell et al.
(2012)) . TR A MW7 7 A T A5 D
WIE 1T 5% < e &4 CTU 5 53 (Yamashita et al.
(2013), Nishi et al. (2019, 2021), Goshima et al. (2016)),
SRNCHEHME L7=F9% (FnBERT) Z 8¢ LeHfi& 1T
> TV D RIIARIFIEDRFRDO—2DIZF T bD.

2 BEHE



fEMEx = 7 ¢ BB 2061 5ei1ciE, &
A Ry NAXT 4 WG EE IV Totr Sz
HDOBLFELTND.

F 77, Cavusoglu etal. (2004) (%, 1996 4F7> 5 2001
EOKEIZBITDA v H—F v b X2l T 8
EHH] 66 thaY L TN ELTA R FAZT 4D
W2 J71E TR S5 3B W TR ~ DR 84 4y
Mriiz. ST ofER, X% V7 o EICE o721
EIX, ERT RSN %O 2 AT, i
B AR < &Y 2. 1%D 0 2 MEN T%T5 &0
HEEITo TV 5D,

EINZXT SR E L2 oIz Vi, 2003 4125384
L7z 18 EOIRMR S DR T, 12 4T 1 HOMAMD
BRI 0%~ —2%ICHEF LTS EOHE
PThivTngd (AARYy hT—27tEX=2U 7 1%
— 2 2004). F7-, WEE (2006) 1E, 2005 4= [#E
NG SRR 23525066 SAVZRTO 1997 FE005 2004
HEFETRA LT 118 1 B2 Wk % <t
BL LT, 41 NARET ¢ OFETIETONELT
S TS, GHTORESR, YT —0667% D HH UL
WEMIEINT- EOREEL LTS, F2, /N
P72 F R 20, REBEFRO H1X, B IEERN —
1.726% &£ O RERADKIER HH Z L 2R LTV
5.

SHIZEADL (2015) 1%, 2005 4ED 2016
TOIFRIFR I 340 LR HOWT, FEHEOIT 217 -
TW5a, FEESITOREE, (1) fHRexa) 74 F
sTTGIcAOREEY 525 2, (2) FEIC
LW MRTSRORISIGEVYR HS 2L, (3)
AR NOREIpMEREX 2V 7 0 T, ¥
MEICEOREL 52528, (4) FHEx=) T
S O JERINRIET 7 B AN OEA, 30l
(AR R ERAORBEE B2 52 L, (5) 1HH
ANEOEWEEDIFREX 2V 7 ¢ FlUE, B3
fE DB DOEEIIIREN THDHZ &, (6) HEBEMED
EWEREZER D> T AEEOFEREF2 VT 4
FiE, BEMEICAOFEEE X DMHMICHD 2
&, (D) ST OEmWEEDTEREX 2 VT 1 Fik
A M AD L, IR ENTH D Z
L, (8) X2 VT ¢ FHOEARD, REHEN
FEMANZAHE IOV TR EZ LG, BEmEI
BAOEBIIREN THDL Z L, Loz B
WS R ZR LTINS,

3 BHH

BEEFZE Gk ~7- L 51z, [t XU 7 ¢ FHik
KT DRI FEICA N N AT OFEEF N
T, KEEAAROKAT % PO E i OF AL 5

N DOR Z7 4 VT 4 2D Z & THEBITx 7
HHRARO G ZTET 5 Z L%, Fltxa )
T IR LT, B B L s Ras EERR
T35 DI DN T ORI R D720, b %
Bk x, AWFIETIE, PEE BARTRA LI iFRE
WS, HEANTERAEE ] BFET SR
2o, IR D = 2 — A2 L TA X b
ABT 4 O THER T3 5. F 72 FnBERT &\
AR ENCRIT D AL T % &2 MydrEdtiA VLT
= o — R ZxF 3 B M4 (neutral, positive, negative)
ZOolF, AL X o TR Hl S i-= =2 — RT3 %
NWETHRMIZ EA 7R 8% 5 2 2 e i & B o
WS 52 L T XA MyWrEt o3 vk &
AT U CTHRGET 5.

4 F—5

ISFTT—Z L LT, —a—RAT—H R Nv—rr
T =2 EHNWD.

9, =a2—RAF—HXL LT, harVroAfHZ—
DB AT o To = 2 — AR FHE AN TONT 5.
AHFFEZ BT, 1996 F0> 5 2018 4 F T 23 55D
Za—RAT—Z bbb HEE B ARTOERZEIT
B3 5 =a—R&HH LT

F=HHMHOTFIEE LT, FF=a—2AF—4D
oG, FEEK 2 — RFERIZE AR o — R G
FNTNWDT—X i L=, E72081T%elck -
T Tsecurity breaches] & [phishing] —>DF%F —T —
RCma—ADH A MVERITARISF—U — KNIz
BENTCWDH=a—RE M Lz, 2huanz, #
A MAVETZIALT Meak) & linformation] —DOD
F—U— FRFEFICEEN TS =2 — A&l L
2. BREFEENENGET ST3 M, 8THD=2—
AT —H R L.

~—/ly =& L LTI, BRSO T—2%
H#& NEEDS 7> 5 Hif5 L=, ¥ 7 VI, 1996
Fpn 2018 L L, EHT—#I1%, L& e
TOPIX ® HR#AET — X Z i Liz. FEO~—/r
v FF— %1%, DATASTREAM 7»6Hf5G L7z, ¥
AL, [FERIZ 1996 42705 2018 4= & L, H[EH
b TR BT B LT W AR L T
D AKRDA Ty 7 2D A RKMET — 4 Zffi
L.

5 AWAE

ARBFFE T % 2 U 7 ¢ OB =2 — %
DU B 71T, RS FRLEREET 2
T, =2 —AESHTT 5. HAS FELEERO T,



FinBERT ( Financial  Bidirectional Encoder
Representations form Transformers) €7 /L% T =
2 — AFRFICEE ST D, F, ARXUNARET
A4 DFEZHNT, Fltx 2 70 FCOE,
BRAB~D R E T 5. A U M3 FAE L 7
DRFERE Y 2 — o 2HEL, AUk~ ZE %
I 5.

50 A RVMNRET 4

TR L 7oA X bR OO RO B
VA= DN & E T 52 8T, ZOAX RO
BERATS 12 5- 2. D BB SV T 5. REFZEIC
BWUL, =a2—AF—ZDTFT I AREARY
hr—& LTEFRT D, Tz, RIUA X2 M
WE SIS A, IDBRWEESE ARV T —L L
TEFKTDH. 7TV ARIEE, H, SLHOBFAT
T4 Xy T I BEFEHICTD. T U ADRE
MM A 15K D 24 B CORFHCHIULE,
FAMAE~ DR T Y B TS LTV W=, A
Ry T IFEERLETD.

AROHTIE, #EET 4> RUIL, 77 ZAHD
140 EHEHRIND 7T U AH 20 ¥EHRTETE L
7=. AXVMNU4 v RUE, BHBIONHREHOE
BEWDT=, A X FT =D 200 HHEA%E T
% B O Z o etg & Uiz,

5.2 FinBERT

F 9%, BERT L 2018 4F|Z Google £33 L 720
J7 181D Transformer &7 /LT 0, okl 72T TV 7%
LU LTIV EN- T r—~ A BT ET
NELTHELEED TWHET /L THD (Devlin et
al. (2018)). =L C, BERT 7 /L& H|T4m) B
IZHHE L7257 /L% FnBERT €5 /L CTdH5D (Araci
(2019), Yang et al. (2020)) . AETI/LOREE LTT
— 2O IRNGAETYH, BEORWIEREN SO
nNoERENREFoND.

AWFFE T yinyanghkust & ProsusAl @ —.-> D
FinBERT €7 /L% N T=2—AD X A L EARSC
i 77 D RE AT 24T 5 (Araci (2019), Yang et al.
(2020)) . HRPESHTIC L - T, T % A b % [neutral],
[positive] & [megative] D= DIZ/HEL, FNFED
= 2 — ARG G 25 WEIZ W T 21T

-

93,

SRS LZEF LTI, TF A RO tokenize I & B I
NV, W AEEZR DX 512byte D tokenize £ TE 2> TWN5.
D=, AR TIEE SM S12byte 22T =2 — AT —F|C
SNT, THF A MRYID 512byte DI E TG L THWEITH .

6 DGR

61 A RV PFRATAIZKBDOH

IATIZERBWTIE, B AT & hEkA S %
ST THT 2T AR RAZT f OFERZHE 11T
9. R 1DOEDINL, AN FAXT4IZBITH R
WUAEOFHAHAR], BEAHROSNX, HARMNSOSHT
fESE, A OFNIHETSOSERE R LIz b DT
H5D.

IIMTREFRIZE 0, B AT (ROBEA FO5)
WZEWTC, /XU NY 4 RUETFUAHKRD
20 = 3EH oFEIc BT, Haiiss (CAR) 1T
T 446% D TFTHEPHER ST, ZTHHDORERIL, &
X =2 U7 o Uk LT~ A 2 Oz L
TWAHZEERTHEDOTHD.

T2, R1LED, BIIE, 20EHEAND 20 HE
HOMEX, -11.1%DKETHLZ L, 7oA H
% 200 H FTORAMBED T%132032% & 725 T
WA ZEERERTE D, TRODMEIL, Ak
~OEDOFEL, —EMRFEET R0 H5 =
EETRTHOTHD

* 1 HPsAliBoos BEREY 7—)

NI o i
(T1,T2) CAR(T1,T2) CAR(T1,T2)
(-20,20) -0.1111 -0.0104
(-20,-1) -0.0665 -0.0136
0,+1) -0.0089 0.0050
0,43) -0.0164 -0.0082
(0.45) 20.0225 -0.0009
0,+10) -0.0404 0.0089
(0,+20) -0.0446 0.0033
(0,+50) -0.0961 0.0016
(0,+100) -0.1346 -0.0338
(0,+200) -0.2032 -0.0340

ZO—J, HEOKATHIC B TX, #ilxid
20 HFEEND 20 HEAOMEE, -1.04%E ~ AT R
DIE L2 5TWDD, BRERE Y 4 — L OKUET,
H AT & B U TR IS NS W E L 2R T &
5.

HARTIE, ADOEENRZLNDLOIIX L, HET
BB B BT RER 72 S D L 72 o> T

RIS BT, BRI R OB O E A
T BTN DD, L0 %L OEEEEE USR5 5T 1T,
AmOEEE LTHRTHS.

SOExIE, 200 HEHOMEIEL, 34%ERoTNG.




4. ZRHOHERO— L LT, PETIHEAFE R
{REVEIN AT SN T=D THERA T (2020410 A)
THDHDOIH L, BATIE, FEAFHREHEE T
ENT=DN 200544 A 1 B EFIIICR VL 264
LTEY, MAERICKHTHE#RD, HEZEED
HERREICB W TE o TWAZ LR ENEITHN
L. JEAE, RREEZ EETREREE, S¥EELE
B LTEE e T 135 O EIC S T b s

6.2 FinBERT [Z & B9 4T

AEITIE, =2—ABHONELEERE Lo
WATRY. = 2— AR FEOFHMIZIL, FnBERT £5
N RN RO TClE, —a—ARFEOX A ML
EONTLIZH O, SBEOARLEGHTLIZbO, WE
Doy HTHER R T

K2BLVORIIE, ==2—RFZFOXA MLkt
G LC, “OOFnBERTETLVEHEL, =2—2A
R OMMEZ S HT LR R TH HC.

# 2 TR (22— 2D 2 A FL)

# 4, £51F, =a2—AREALEXNRLE LT
Wit RTHD. XA MVEGHT LIRS R LRIERIC,
WTHNOET /LY, negative & FAIILHEIAMN,
positive & 3FEI N HEIE X VXIS E N & &
R TEA%°.

£ 4 PESHTHER (=2 —AFEHEASD)

(yinyanghkust €7 /1)
neutral 406(70.86%)
;iig positive 41(7.16%)
yinyanghkust negative 126(21.99%)
TV g Lneutml 47(54.03%)
Hiim positive 12(13.79%)
negative 28(32.18%)

5 MPESHTRER (=2 —AFHEAR)

(ProsusAl & 7 /L)
neutral 267(46.60%)
;;g positive 44(7.68%)
ProsusAl negative 262(45.72%)
neutral 28(32.18%)
;E positive 14(16.09%)
negative 45(51.72%)

(yinyanghkust &7 /L)
neutral | 393(68.59%)
Eﬁg positive | 45(7.85%)
yinyanghkust negative | 135(23.56%)
TT IV . neutral | 47(54.02%)
i positive | 15(17.24%)
negative | 25(28.74%)

%3 ISR (22— A0 %A kL)

(ProsusAl <& 7 /L)
- neutral 295(51.48%)
4 positive 58(10.12%)
p Al negative 220(38.39%)
rosus
h neutral 21(24.14%)
e positive 16(18.39%)
negative 50(57.47%)

FLl=a—A7 =%ty Mt LT, =250
ETFNEBLT, TNENSEE T, WD
ET7VH, negative &I NLDEIRD, positive
S NDEE X VFEIICE W & AR T E
5.

S HEFNEBL, =a—AiHE, HOT 4T, 22— TN,
AT A T,
TERFNBRIED LG, R ERPEET D &k

63 ARV PMRET 4 DWICKBREE

AREITIE, SHPEICE I = 22— AFRE D%
ENHBIC G2 D85 5.

R O6BILOFKTIE, AAMRKTGEZx G & Loy
iR Cchsd. £/, £ 8, £ 91%, PEHEKTS
DFEREZRLIZHDTH 5.

IHT 4 TREVED =2 — 2R, ROT 4T =
= — A & Bl U RR T 55 o0 3R AAMERY VB
MZHD I EEMRTE D, ZNHOREIE, A%
Mt CERH L7= FnBERT & 5 /L & Mk OFEAliA 84
A THLZLERTHLOTHD.

RBTED. ROWITTHW Y 7V ClE, ProsusAl €7 /L1,
FHXHILZ negative IZ3 I NHEIE A EVMHN Z R TE 5.

8 —opEFAKIET B L, Yinyanghkust &7 UL, AARHIC
neutral A%< e HHBTH D Z &. —J7, ProsusAl ET/ViL,
KA negative WL R HBMIZH D Z L 2R TE 5.

P Rp, XA ML EREARLONHIRE RN UM ThH 57 b o
OEIGIX, AARMY (2573 1) OHT, Yinyanghkust €7 /LT
1%, 376 {4, ProsusAl EF /L TIL 343 1tk ThH-7-. TEHTTY (&
87 ) ®HC, Yinyanghkust €7 /L Tl 51 {4, ProsusAl €7 /L
Tl 49 Chotz.




F6 MPEZLDANRU R AL T ¢ HHTHER
( B AT yinyanghkust <€ 7 /L)

F 9 MM L DA R N RE T 4 FER
(¥ [E i ProsusAl €7 /L)

yinyanghkust ProsusAl

neutral positive negative neutral positive | negative
CAR(-20,20) -0.1144 -0.0168 -0.1311 CAR(-20,20) 0.0009 0.0200 -0.0269
CAR(-20,-1) -0.0678 -0.0067 -0.0814 CAR(-20.-1) 0.0056 0.0021 -0.0307
CAR(0,+1) -0.0070 0.0001 -0.0180 CAR(0,+1) -0.0039 | 0.0058 0.0113
CAR(0,+3) -0.0137 -0.0067 -0.0283 CAR(0,+3) 0.0029 -0.0037 |[-0.0161
CAR(0,+5) -0.0220 -0.0065 -0.0293 CAR(0,+5) 0.0086 0.0035 -0.0080
CAR(0,+10) -0.0417 -0.0105 -0.0459 CAR(0,+10) 0.0155 0.0095 0.0052
CAR(0,+20) -0.0465 -0.0102 -0.0497 CAR(0,+20) -0.0047 |0.0179 0.0038
CAR(0,150) -0.10369 | -0.03282 | -0.09215 CAR(0,+50) 0.0531 0.0014 -0.0313
CAR(0,+100) -0.14136 | -0.06461 | -0.13543 CAR(0,+100) -0.0091 0.0545 -0.0797
CAR(0,+200) -0.20987 | -0.09720 | -0.21598 CAR(0,+200) 0.0257 0.0612 -0.1042

YN o — Nk
2%7@@_&@4’/\/1\25’74n$ﬁﬁ% 7 it&)

( B &1 ProsusAl &5 /1)

ProsusAl

neutral positive | negative
CAR(-20,20) -0.1112 -0.0422 | -0.1225
CAR(-20.-1) -0.0737 | -0.0199 | -0.0671
CAR(0,+1) -0.0077 | -0.0051 -0.0108
CAR(0,+3) -0.0153 -0.0050 [ -0.0195
CAR(0,+5) -0.0217 | -0.0055 | -0.0262
CAR(0,+10) -0.0378 | -0.0150 | -0.0473
CAR(0,+20) -0.0376 | -0.0224 | -0.0555
CAR(0,+50) -0.0904 | -0.0298 | -0.1130
CAR(0,+100) -0.1265 | -0.0786 | -0.1522
CAR(0,+200) -0.2238 | -0.1014 | -0.1992

F8 Mt EDANR N AR T 4 SHWTHER
(1 [E] i35 yinyanghkust &7 /1)

yinyanghkust

neutral positive | negative
CAR(-20,20) 0.0160 0.0158 -0.0670
CAR(-20,-1) -0.0041 | -0.0062 | -0.0329
CAR(0,+1) 0.0026 0.0129 0.0065
CAR(0,+3) -0.0042 | -0.0071 -0.0137
CAR(0,+5) 0.0078 -0.0100 [ -0.0100
CAR(0,+10) 0.0230 0.0070 -0.0135
CAR(0,+20) 0.0201 0.0220 -0.0341
CAR(0,+50) 0.0469 -0.0614 | -0.0457
CAR(0,+100) 0.0280 -0.1256 | -0.0981
CAR(0,+200) 0.0280 -0.1723 -0.0816

AWFIETIE, R X=2 V7 o« FEIEATHI
H2 DRBIZONT, A XV FAXT 4 9T LN
H AR S5 PR (FinBERT) %38 U /o 247> 7-.
1) HREX = V7 ¢ FEE, HAKKXTHHIC W
TSI ADOREL 5.2, T ORET— EHH
FETHAEEOHHZ L, Q) PEOKAHHIC
BT DRENT, S HTRG IR I B TSR
REFKITHDHZ L, (B) ==2—ARFOMmMMENAD
= o —AFEHEE, HEXMICTHBICAOEEE 5.2 5
B 1R D3B8V 2 & 7 & OfE R A R L7210,

8 SEDRRE

ARFFETIE, O 4% F—U— R& At
U723, it EOREEm RiL, A% M esiiE
DO—NZFTF BN 5. £, THRECAEREMR
E, MHEE LR S L T — 2 & iz
FERI R T LA BROFEE L TR b NS,

g

AL ORI, BHATEE#iBh4:(JP20K01751)D
B EZ - b0 Tt Fur5 I a—Ro
W) U CTARW 2 [FIRF9EEE OFF BIE S A&
5.

0 RS, =2 — A0SR L RS HET
Jv (FinBERT) A L7273, AfEHIE, FinBERT £7 /L &=
T OFMPAEAN THDHZ L2 RTEDOTHD. ZNHDFER
X, 77 AT AN AR S ELBEE OISR E LTER
ThH L ETHOFNZELRTHOTH 5.
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Abstract: ft2> I 2L —2 g VOHSFER - 2 b 0F Ly VHIHICOW T, Bix R TE
ROMER SN TWD., Yo BIkIE, BT VORBESOITEDOHRL LT, TOMAT—7 K
NE =DM TORBEALTI 2=/ —va v OEDICEETHD. AT, RV I2Lb—
g VOFER OSSR OIERRFER DO =D, TA VEEOSBETHW LTINS T T AR

TUAR Y BT FEAERNT L L ERlA 5.

1 [XCHIC

RF - R BIT DER O, BT —H &
HETVIab—ya v OlFEZRNEH L TEN R
I TWaH, FlzIE, IHH - KIESIE, BEOT
— Z Z TR B DO & A T O N TEIO
HAULAZITV, WRZ2HRIC 31T 2 FTHp S AR DR
MR AT —Y 2 bR alb—Ya itk E
By LigzhLcnas 2], £72, BET 7
— hTF—ZIZESWEHES I 2L —2 30T kY,
IR AT AR O E DR ATREME O REIC 7 7 e —
FIH5H0HH5([3:4]. 2R OEEOERIEICE
T D0, AR X UOREIERENCEB T D27
BERERESY—ER - e X7 ORFHIERT S
ZERMfEEND. —HT, ETLAOMERLVI 2
L— g UREROBRE - fRIRIC OV T, BT LD
BARECHITHEDHBITO bOTIEHRL, BE 1T
BUZAR 2 B EHEE RBIGHE ICE D £ TIA<
ThNTWL ATREMR D 5. TD7), VI al—
varv -alZTr—2nbF Ly VA A FE
H 2 FiERcME L2 Ly R0 U3 A b a2 R
T = RN R TG ST DA N EE L 2 D,

5, FuF s hRoP—EZADTFTHA ITBNT
%, [T BB MER SR TWAG:6:7]. T
P BB TIE, D ABHRLOESE, 2) 7 e b A
T EiE R LT AR o R, NEFE L SN
TWA 8], AfHLOFRE LTI, =2—F—0F
fE=— X%V EZITBENFEL LT, vy

ST VBRI A=Yy =y T, T
ARV A2y [10] EVWolzmy AR =
A2y B TRERHWLN TS, LrL, v
a2 b—YaruZoicsne, Lok oe=s
ANRY Z Ay B T FEAZEHA LT FH6EH E
DIFE LW, MUETIEE, v 7 oWk i) 258
Thbd, AT—7HFNVE—fDala=b—a
M b DT DE N T RIZI2 D AIREEN H 5.
FITARETIE, —exFa Xy FoFHFA
Vo BEHICEET AL YA Y I aL—ar?
o 7o« TERBVFER D72 ORI B Bt 5.
T WA L EBOFEE THW BTV A A LR
DHEZ TR AR A~y VU TR EER
T5. MEFEOr —AAZT 4 « TELVA L —
Ta & LT, BERRTE AR OB RERHE RTREME D >
Sal—yaitmfdTas. B, YIal— 3
a7 aEEAMCEER T A B0 EAEE, [12;13] 2%
L, UFo@EY L35 :1) h—evRxryaxs
DFGHIET 2 L O BESLHHE OB L RBLL 9
HZ &, 2)al o ORER BB NE DR
W2 1D~y FIZWH BTEY, FlZeiiB<oIE
WAL AR MRE LTI, AT — 7 RAX —[ICEE S
FHZENTEDLZL, DEDO Y TITROTH A
YT a s ERET S LD RIERATEH S TD
5HZ k.

U Kikuchi & Takahashi[11] Ti%, ~UL Y F R TR
FRITL TV D,



2 FAEHE

21 THARYIVRAIYEVUYFE

LY F L, EIEO N O BARK) T — 2 1ZHKS
TAWESNTMEDO X v 7 7 7 —% 9 [9]. YT
BE~—4r T4 a—~vr L Ea—4# -
AET I a OB TIESHNLRTNS,
NI FORBREAE LU, ~LYF AT v F0oR
W F AN I B A FIET B, ARETIL,
B O~V Y T IEo B TR 5L Y )
AN Y IR AL —Z % (Table 1).

Table 1 ~L Y F a3/ Y R AX—DHF] [9]

Name Tanner Colbi Austin Preston
Age 9 7 12 3
Tagline The The The active | The precious
tenacious creative competitor preschooler
tinkerer child
Personal PC in | Uses PCin | Has a PC in his | Uses the PC
Computer family family bedroom, rarely | in office with
(PO) roomonly | room and | usesthe PCinthe | Mom
location sometimes | family room
her
brother’s
PC, when
he lets her
Internet Dial up Broadband | Broadband Dial up
Connection
PC/Internet | Gaming, Chatting Gaming, web | Educational
Activity web with surfing, tracking | games and
surfing, friends, sports schedules, | light
some surfing the | tracking favorite | entertainment
school web, athletes, some | deemed
work /| school school work /| worthy by
research work /| research Mom
research,

arts / crafts

EMPATHY MAP CUSTOMER JOURNEY MAP

O SPECIFIC USER + SCENARIO + GOALS

SAYS THINKS
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\

PHASE 1 PHASE 2 PHASE 3

| 25

SERVICE BLUEPRINT

DOES FEELS

133HS LV3IHD ‘ONIddVIN XN

EXPERIENCE MAP

PHASE 1 PHASE 2 PHASE 3 EVIDENCE

CUSTOMER
ACTIONS

FRONTSTAGE

BACKSTAGE

/\/ﬁ\\w///

Fig. 1 =7 AXRY = A~ v BT RIEDLE [14]

SUPPORT
PROCESSES

FoM, =7 AR AT SR EE LT
I, TNy TR A v =Ty =Ty
7, 27 ANV Aw S, =X T —TFY

v M EMFEET H[14] (Fig. 1). AT, —t

ATFHPA BT HRFERRERFIEO S T b AR
W72 FETHY, EHEBIIEHINA[13], A
Bw—y—=—<w v T AN,

22 V2alb—araniFEE

HEVI 2 b=y a VOEITHEERST T L OMIE
IZDOWNWT, AT — 7 RV A—RCRikCE R DA
XA D ETDHMENILLATOA TS, I al
—Ya VRN DO Ly VI & S BLUR T,
ZOGHRIENS, 7 afyair[1s1e~ 7 ailsy
Mr[16;17], A Y HIOMIS19)B3FAES 5. £, +
ICAREMRR AR E LTy I 2 —3 a3 2BV,
FERAEEANCERT L2 FHEET AP REINTE
D[20], EEIIZ—Y 2 by Ial—varn3#E
ITRERICEA L=FER N H H[21]. LavL, mido
WY, =R TBH T NOTYA L - HFHIE
ETAXLIRMAEYIal—Yarou S - B
KAFLIR D 72 8 DA TFE E1T DAL T,

3 Aikim

ARTIE, V—ERAHFHCETHHE I 2 L—
Tarou 7N - IBRERRIR O 72 O A F
5. FEOMEEMIILL T D#E Y Th % (Fig. 2).

<Cyber Space>
. . I) Data Augmentation
Simulation By Social Simulation
Model
- L Simulation-logs
s e  simulation-paths
Theories | " &_ | __ce== > 'i
Feature of .?oc:al TN > : Db ARCD
Analysis Science L TA—HR
) Machine Machine II) Knowledge
<Physical Space> Learning Learning Extraction
Methods Methods Estimate Impact of
Decision-making
=II >
Individual
-Persona

-Experience Mapping
Dataset

Fig. 2 fERFIEOBEX

EHZLT > or— T — & & T2 RO & 4555
Mt FAZHD  JBIRAT& AR O & PEFRFE rTREME D >
2 b= g VEITR S AT R3] DR R & 5
L, 27 ARz A<wy 7 RECLIn s
T R OTERWIREIR 217 5 .

4 TEVRFL—L3Y

FH O, BET v — N T — 2B AER L7 ER
(N tE) oo %, BRIERT#Z RO EERAK -
BOBALDOY I 2 L—3 3 U &2TV, EREOEH AT
REMEIC DWW T 21772 > T 5 [3:4]. LLF, 2047
FERO—EEFEBL, T/ AT AT S
FHEICIARANT RO 7 4 P T 4 2WHET 5.
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HET o r— T =D 7T AR Y 72k, [
BEHFAE 5 DD T AR LT (Table 2). M4i%5y
FTEAS LRI AZHEILLY, A7V A
I FER OB EER IS BT DB EMB O AT REME (B
B;R) Z 22 b— bk L7 (Table 3). &5, AW
BRI R AR IS D -0 DK 2 HRF L
(Table 4).

Table 2 #EAMr OFER « 7 7 22 EOEME [3]

# of cluster Attributes
Age FA™Y Fpfure RS (%)
#4 57 17.5 m yen None 5
#1 57 40.0 m yen 25.0 m yen 25
#3 67 2.5 m yen None 0
#2 72 17.5 m yen None 0
#5 72 40.0 m yen None 45

Table3 ¥ = L— 3 URER FESRIE S OB FERL SR [3]

# of cluster | Depletion rates by inflation scenario
(1) No inflation (2) Moderate inflation (3) 2% inflation
Age: 90 (%) Age: 100 | Age: 90 (%) | Age: 100 | Age: 90 (%) | Age: 100
(%) (%) (%)
#4 34 75 60 86 93 98
#1 0 0 0 0 0 0
#3 100 100 100 100 100 100
#2 0 34 0 94 0 100
#5 0 0 0 1 0 5

Tabled A 7V r—3 g 2 BRI S AR [3]

# of cluster Countermeasures (example)

#4 Appropriate risk taking for inflation hedging, increase retirement age
#1 Appropriate and steady asset succession

#3 Curbing expenditure, expanding social security

#2 Curbing expenditure

#5 Avoid excessive risk to prevent price fluctuations

42 R)LYF -a2n\yyy - RRE2—|(C

& &R IECH

41 HiCTRLIEEEY I 2 b—ya ron Jo0
H%(Table 2~Table 4)%, 2.1 i CTilk~_7=~L )2
VXY IV URAZ—FEHWTIERMICER L2 H D
M TR TH % (Table 5).

AR RUZE D AV v M, DFEROFROS:H
DD 72N 2 &0, DEHET v — F T —H D
RO ORERDOH 25T, AR Ialb—a
OaTIZEVIE LT —% % b8 DRtk A Al hE
Tod % Z &(Table 5 (Z81F % Depletion rate at age 907
&> Depletion rate at age 1007)72 EN % Hi1 5.
i, AUy hELTE, HETHLHELND
BEHRITFR (R vy 7 ay M) RLEDOTHY,
ROTHA LT 7 a i@l 5 &9 RERIZIEZ

LV, F£72, BECFHZOEECHE R T
Wi, =R TaH 7 N ORFHOHEEE W
IR TIIZEORMN D 5.

Table 5 ~L YV F XY YV URAZ—IZ K ABRAER
(7))

Cluster # # | #l # | # )

Age group 55~59 | 60~64 | 60~64 | 65~69 70~74

Current
balances of | 20~30 | 30~50 4~5 10~15 30~50
ﬁnancial m yen m yen m yen m yen m yen
assets
Holding | 1020 | 50~60 | 0 0 0~10
ratio of . . , , .
risk assets 7o % % % %
Financial 15~20 0 0 0 0

assets to be
succeeded | myen | myen | myen | myen m yen

Depletion
rateatage | 0.3% | 7.8%
90

95.9% 7.5% 0.1%

Depletion
rateatage | 7.3% | 19.0%
100

99.0% | 90.3% 6.8%
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%5 (Table 2~Table 4) %, 2.1 Hi TRz A K ~—
Uy —=—v v T EHANTERICER L 0N
TR T % (Fig. 3).
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The Verify of Maritime market prediction by Baltic Dry Index
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Abstract: The Baltic Dry Index is an index of international ocean freight rates for dry cargo (coal, iron,
steel, etc.), and is said to be of interest in predicting future global economic activity and stock prices for
maritime industries. In this study, we attempted to verify the medium-term predictability of the index by

utilizing historical data. For the analysis, we used daily data for the past 36 years from 1985 and conducted

basic analysis such as estimation of market trends and verification of forecast accuracy.
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Analysis of the reaction of the Japanese stock market by
the tendency of past news transmission and news sentiments
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Abstract: In this research, we studied the relationship between news sentiment polarities (positive,
negative, neutral) and volume using news data and high-frequency data for the Japanese stock market. For
the classification of news sentiment, the FinBERT model, which is a machine-learning method proposed
for analysis in the field of finance, was used. The tendency of past news transmission was taken into
consideration, and the reaction of the volume to the sentiment of each alert news was evaluated. As a
result of the analysis, it was found that the trading volume tends to increase when the sentiment polarities
(positive, negative, neutral) of past news in the same company are mixed. These are consistent with the
previous studies using daily data and are interesting consequences that contribute to the clarification of

the price change mechanism in the stock market.
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The Relationship between Technological Distance of Firms and
Innovation Activities in Mergers and Acquisitions
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Abstract: We analyze the relationship between the technological distance of firms and the innovation

activities around mergers and acquisitions (M&A), focusing on the deals in Japan. In this analysis, we use

natural language processing to analyze the patent document data and measure the technological distance

while considering the quality of the patent. This analysis shows that in merger deals with more patents
obtained by target firms than acquirers before the deals, innovation output declines significantly after the
deal announcement. In addition, this group has a relatively small value of technological distance. The

novelty in this paper is the measurement of technological distance using natural language processing, and
the uncovering of conditions and characteristics that lead to a decline in innovation output after deal

announcements.
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