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A Study of the effects of leadership style and the relationship between
followers on contextual performance

Haruyoshi ISHIZAKI (SANNO University Institute of Management)

This study examined the effects of Leader Member Exchange (LMX) and Transformational Leadership
(TL) on the contextual performance of followers as leadership styles among Japanese workers. In
addition, the effects of social exchange among followers were confirmed by the Team Member Exchange
(TMX). Both LMX and TL were effective, but the effect of TL was limited, indicating that LMX
was more effective. TMX was more effective than the two leadership styles. The results of this study
suggest that in order to promote the contextual performance of followers in the Japanese workplace,
it is necessary to use different styles of leadership according to the purpose, and that the creation of a
workplace where followers cooperate with each other is more important than the direct approach by

leaders.

FoT—F RN T =< VA, V= F =AY N—I 7 AF 2 vV (LMX), ZEM) —F—2 v 7
(TL), F—2 A Y N—T2 AF =Y (TMX)

Key words: Contextual Performance, Leader Member Exchange (LMX), Transformational Leadership, Team
Member Exchange (TMX)

1. FEEEN

1. 1. Pa7HEREBRICHTHEANLIER

AR, HAROEFEF T, A EEom Lz HwE LzY a 7RIEHANOEROERAINGF & > T
Who TOEFE LT, WEKFO [FEFMBGER & O REAT$2019] (FKF7$2019) I2BWT, H
WM Z2EENOETANORED—2L LT, (EROAARREN L SNH X N=2y THEMPLY 3
TRIEANDERDPEITONTZ VDD, ¥ a 7RIEMIE, B OF KT7E2019TIZRE B E i
BB RE SN @S THELBRTESLEMERELERIN TS, 7, X nN—vy 7RIz LTh
SOEMETH D Z EWRBTH Do ¥ a 7HEHTIE, SHEIS U TRBARGT S, (EERIZ T DR
Bkl UCRM SN, WMBNAIIRB LR EIC X o THIEICBE SN/ P b ENE, AV
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W=y FTRIEHCld. WBENEZABICHZE SN TELTERTH ). RENZORLE L $ 5 FEIC
6 UC, REER ORI 0 2R HMIRIO0 UCHEBEZICH RSN S, Va 7THEMCIE, LR
BB RBRF WL EN TR WIREZ BT T 2/ BVE L THIRI NS 720, Il WBEEEHVIR6 N
52 LIZE B RRMZEC, EBOBICROLRMEL 52 0N5 I LICLZBEMOIETEZE I &L
0. FEVEREEOR ESHFS T,

HARIZBWTY g 7REHANOEIRIC X 2 AN EAWIRE S b — /T, o TEEHRKTZHE L
RSB B Va TRIEA TR, TTMFIENH Y. ZICADBE D B TEND, Lo LAREAETOR
BaBael, MXbsa 2 LML, WML LTHRLENGWER D BIEIIHFAET 5. FMNRA
LI 2MBEOETERABRT LI LRIANIETH L, 20720, MEERIIRBRRAFICHERSNL TR
BHNDOBHEBITHRDOOENLD, LarL, ¥Va 7HEMTERBNEIBE SN TV L7720, Mk B85k
ZALIZIS U THSUE I N TV e WREIFL O 2 ZIT 385 2 &1k, A v N—3y TRIEH & T
HY. FEORMHDAFEEOKT 2 BN D 5,

HHRICHZMT AL, S oY a 7REMPETH LT AV 7T 1980EREL Y, wHERLZ
DR SN, MBS WE DB SRR I N T 2 WO EBITE 21T 9 ARNATEI OB
fibh s &9 I27% 572 (Borman & Motowildo, 1997), Z® & 9 & EMTEIOMFFE1E Organ (1988) @
HFETRATE 2 &, 7T AV D E2FLICLTITbNTE L, BHRTREA NV y THERRETH 7272
B HAROWY T O oI L hh e HRNICE 2L IZHHOZ L THh- T Mk RATE 2 & &
By Thad, MEOFNLE LTHEHSRTICR D BTSN TEZ (H, 2012)0 4 H, A N
=Yy THENS Y a TREANOEESIETFONL ARIZBWT, YVa 7EEROMNEOMA L HTHER
DATEIZ D 72 THOFEL ZEETLLEND S,

AT, SFRATM LR, EEEEROMNSE LT MEAMUEm ] 25 sh &7z, % - AW -
wH (2008) 1. PIEARINAT b7 MBI 0 720 DO NHEERFIE DA, HEEROEEADR
FNEDBDB1TI0. AMORELL, AT 2 AEEOER L v o 7B R F M HIEA, WAL
M ZEIE L TW5d L FR L. FEN TN RZEANOREIR, BHOZDICHFIE 2 S LAt
DATE AT ) ik 2N 25, MABEIIL, fEER I L TAKMIZED b N2 BB IS H.0§ 5% 7]
AR, MASERE AT 2 AHEHIEE L. BH OB ERKRILT 272012, HI OB EERADEL
B DL MEEFEANOF AL, EERNLOMEO T Y =7 MEHO X9 %2, HERICEKST 216
BTIEH 2NN RS Tl 2 WiISENaT 3 2 BOIME T3 %, M (2012) (&, BEFEIL L 72680 AR,
IR EREERL, MAOFEBEH L Vo 2 FEEFOMREROT TR, EEBRIE) LTOHFHED
ERICE B Z T S5 259, BRI Z 20 2 WITENC W T2 EER O EF RX—3 3 v &R o 724
B WEEEPAGOMGICORE L, M RATEHINMET 5 L oLl L7z. Do TdH7
DRICH - 7RI X B2EHNOWBITENL. AL EAZSHOHARIIBWTIHMELTE D,
T a THERANOEBIIHEER O [Peo S5 LA L EHINICHE % 20 2 8N0hH 5,

1. 2. FRRAIBISNTEIEIREI/NT A —< A

ZAEOB L VB TIE. B O&E % ki b, KL CHEMIITH T2 Lk b b, €0
TeOBUE S NIMBOHPA LB R T, BARNICHRKT 2 BEZ2 o 2R RIC X 2 PRZWIRE ST,
RO LR 2 S0 5 ETRPE L VEE L B 5, AWROMMEERIZ. MAML2ESL HARICBWLT,
W OEBENED X 5L THEEROP NG IMTE 25 2 M3 20 RICH 5.
ARWFZETHBIREIMTE 2 R TS IIE SRS T + —< Y A& HWize SRS T +—< v A L
. MR Y A7 BIRTHEAN 7 4 =< U AR AMETH Y. [HEICE > THE %2 2T Ho
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Wz LD KBS E L7200, X0 RHPH 2080, *hany, DBNREREEZ R T 517TH] TH 5

(Motowidlo & Van Scotter, 1994) .

HADA Y N=2 v TREMA TR, ¥V a 7ONFEPICHESh TRV, ¥ a 7HER & KT %
&y MBI NAEEPEER IS EN TV D, KEONIZEENLH, £ THRVHIOMFIE D, £
NZNOHRENIBIT 2 HEREDE N, BV D LMAHBRINRE U T 500 NS ERTH D, 57
2R ERE SN IV b OO, BEERRIZHIR:, BERINIMBELH 5. ZOHEN L. BFEOHF
DVEHRTH B Z & D% \VHARDORY &2 A5 & L72EIZ, Podsakoff, MacKenzie & Hui (1993) O &%
T IEHAMTE) ] OB ZRTARTRATEH LD &, KIS IR0 L) 22 lb3, PRNEE & 5,
HYRMWEOWMBEZ I X BIEEE57-00TH 28T SURM/S7 + —<  ZOBE&EA L ) EBICAIL
TWa EEZ, AW,

WRAY /ST 4 —< ¥ 2AOBARK 2158 & LT, Borman & Motowidlo (1993) Tix. RD5>D % 5 I
V=R 3N7z,

cBGOBRENRT F = VA% ) FLBEITTHDOICLER L ZITE, A—BEIT5
CIERICIEHSORE T WIRE ST F —< A% BRI .
MFEEPF 20 BB LI LD T S
72 ZAAMITIEAETH - TDH, RO R T X 123D
- KRk B2 SR - SR LIRT T S
CD5DODOXGH5Ik, RIDORTEBY, 3ODWEEHLRLD 5.

1. ORI ST + —< ¥ ZADTEE) 5
3ODFHEHNER | 50D
H OO HOOBE T =< v A% ) L ETT 0L L &12iE,. A% 5
IERCIZEGORE TRBVERE ST + —< ¥ 2% HFEWITITH

ftb# MWHEZBF720 . EEHILZD 5
LR 72E AN EIAETH - TH, HERO BRI The & 1213089

MRk HER %2 SCFF - SR LR 2

AW THCL IR S 7 + —< v 2 Lid, £1OHFIHED S, EEADVTOEXGBBEFZ#E 2
T, HEOWE, &, Mo L TR 27827

1. 3. FFARDOEH

WHDOEEREZRD L7280, HEEBOLRIN ST + =< Y AZGEWTULEPIH B LIEFEI ETTL ARV,
eI DF, FRELR EORSGOEHE TH 555 MAMLBEIR 2SR Y a5 7 BE O AR
HHNDHARDER T, R ST 4 =< Y 225 SHTI AT A PRIV HEBEICR-TWDEEF RS,
L L, BEPOWELZFEETH LM N7 + =3 AL, EHED) —F—2 v 7L OBRENIEL
7SR RIS THO DT HTH b0 SRS T + —< Y REME /ST + — <V AW O 4 U7-M&
ThdIehn, WHRLHNBERE Vo Z2FICAFET A X Y FOFHTE LRI N TE 72, 20104
R oT V== TEOBRICEH LZZEFRONL X )24 ) ., MERS ¥ FREDTIT
FHECTEFER) — 5=y TR —F— - A UN— - 7 AF = T (LMX) OFME % HEST 07828
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HEDOND L)oo TED, HARZMG L LIZEIMIIEIZ Y720 o7z, T2 MCBITE I
FTOWFETH, L D) =5 =2y THEROAREDOHERIZH T > TED, TRM/ST + —< A& HE
B3 A TSl OBFRRe. V==Y 7IZBVWTHWAEAY Y R, Thbb)—F—3 v TFA5 LN
DEWVIZL BFROEVIZHLNICEN T o7 TGO A T X Y bOBIETIE. SRS
F =XV ADRBIIZEHZICL DY —F =2 v TOREITMZ T, FHH T OB VF — 2 4% 3=+
DOEEMROMEDERELERNICLRSLLEZONDL, ZITAEIE, HEALWIHIBREIIBWTY —¥F—
(LR 2T 2 ==y 7707 — (HTF) ORI ST + =< Y AZE- 2 DR REMRT S
LLBIT, V=T =Ty TOHE(RFAN) ODENIZLDLRROENE, F— 2 X Y N—[AL DR
G238 HONMIT 5T 2 HMIZHER L 72,

2. Bk

2. 1. AMRICAWEY)—E—v 78R

AWFRIZHNWDE ) —F =y 7O, V—F—3 v THROKE %85 54 4 L7572 (House
& Aditya, 1997) REM LR TH S, )V —F— A N—I 7 AFx v ¥ (LMX) L LHEMY —F—3 v
TD20%RGE LIz V—=F =7+ 0T —OFEEWEKROAL ST, 7+ 107 —HOKTFHELRDS
ZHWBELWENIT A0, LMXOBEMETHEF—L X U N—T7 AF 2 Y (TMX) HiHIcB
T 5 HEOTE DT> 72,

() V=F—ArN—x72F x> (LMX) Bin

LMXE, V—F =3y FRmIBIFBY —F— « A NSRRI O T T AT E DT
Sh. 19704ERICER SN TR BT THRBEL THFED 2 SR TB Y. MEIEHR IR TwE, LMX
WEHTHETO) —F—2 v Tid, ERIOFERTHZTICHZAT T, V=F =Yy TLid) =%
—I2X R EBRETH L EARINTE (WL, 2009) 5. LMX %35 L 72 Dansereau, Grean
& Haga (1975) 12X 5T, V=¥ =2 v 7k, V=% —L 7+ 07 —OMHEOHIWBRIZES R
HOBRTH D I EHPEIESI N LMXIE, V==& 7407 —HHILICHRE & #5289 ki k
BRTHL, )V —F—3WERIIHR—-F HEOEZ x>0 7, ZofofigaRtL, €0k
I GEREFRMT LI LIE, 7407 —OMIC) —F —IZHO BT 2 25 L, BERLOR XD EV
LRV A5ENATE 2 L OfTE) 2R £ s (Erdogan & Bauer, 2015),

(2) ZEHII) —F— 2y TG

BRI — 5 — 3 v 7iE, Burns (1978) 12 & o THUAZ O 534 THIE S 1, Bass (1985) 12 & b #i#t
fEENHEHTH Y, FRICBOTH) =5 =2y TR FELMET —<D—2ThH b, EHER —5
=V THEYGTHETO) —F =y Thd. BEOAMHEEEA~OIER, AR ROEE D%
IARRDOLNBBUARRL by TRATV AV M, V—=F—~ORBIZZ LA o7z HELME, SKROBT
ZHRDHIEILE ST, HEZWELT7 4+ 0T —DORHKROFRZG SHFERER) —Fy— v 7id, R
RHEERDERE T ) =5 =2y T LTH R RAAE G 2 /20 S —F =2y Th) =5 =L
7407 —OWEIMHEARE SN D Z L LTy BHERY) —F—3 v 7id, L0 ER eSS
BREMATLLDTH D,



B) F— AV N—2 7 AF Y (TMX)

TMX (. Seers (1989) RLMX MGz ik 2L TIRE L 722 TH 5, Seers (1989) 1. LMX DL
% FMFEHOBMRICETIIRL, BOE ACEZID & BN L DS IRBIREZ R Lz, FfHH
THEOBHEMASMEE S IUL, FFE L) BUNZ2EREZEN L. 2o E0MEEC uzéﬁ@
BEb, TMXIZZH L7z + 07 —MOREHIEZEED  RHRBMREZ R TETH 5o Chen (2018) 12
g, TMXiE, 7Ly Vol F—2RME~033I v M AV b, ﬁ$«®%5t7~71>f~9
AV b F A RAUN=~OWIITE), NENEIRED . BORNIRICIEOREL 5.2 5 2 LW LRI
LoTwWwh,

2. 2. XEREINT A=V AT BV —E =y T OFHMEICEET RERR

AKFZEIZBVWTLMX, ZHBY —F—32 v 7, TMXZ@IRL-01F, ZhrvlAer s HARD 4
HIRIGE L TWB EEZ N9 5 TH b,

TAEA RS I R 2 FHEOHARTIE, 7407 —O LRI T7 + —< Y 2AZ5|EHT 72012
ﬁﬁﬂ%%ﬁ®%%fi&<‘iﬂ(U—‘-)#ﬂ?(7ﬁﬂ7—)EE%%%%%$ka\ﬁk%&
BHEABERLC) =5 =2y 72T LMXPENTH L L E2 5N 5, HAMLIZHEER OO %M
ANDOFHZINT 2555 LMXIE, 7487 —% ERNLAEEE LTIRZA T, TOERIISZ A EIZLD,
V=¥ —ORBNERD L) ET 5 MBI L TRERDSAEEEZI L3N AROBEEET CiE, M
BT AR ERNCH L CH TAEHEA FEL2 D0 EE 425, LMXIZL > T, #HEBORKRED 7 2
7 U EOBB~OHELER, L0 LT AHMENDHIITE, BIGO~< 2T X 2 b EHR &8 s~
DOHITEE Vo 72 TRIIS T F = v ARRET LI E N TELEE 2 HN D,

SERRA T CIIARE S 2 R BB 2 1 5 EA%mﬁ%Ff%&wﬁ%ﬁ%wtoEét;éﬂ%%ﬁ
BV S 2 IR TIPSR EN DV O B DS o HEE R O NSRBI IIZE R — 5 —
/77#ﬁwkéﬂfwéoEiﬂU—&—/v7i\ﬂﬁ%ﬁﬁ‘ﬁk®9%%ﬁxé:&ui01\
HELVIENONR LR DT EIZL o T, WEMICEREROT, ZHTERLAU ORI T + —< ~
AZT7+0T—=Mo5|EHTEZEZOND, BARWIZIZ, Bass &Avolio (1995) 25BA%E L 724 Hi8) — %
=Yy TEERTAANED S B, V—F—o [HELLSNEEN ] Zr ) AxRIcE ) 70T —%
HEDO, ERIRHBEANDII v P AV EEDDLIE T, RIS T7 1 —< v A %5 &3, [R5
Wik, 7407 —OWMBEORZ T EEZTZD . BHENOBLOWEZILTF)$T5Z LT XRMIST
—< VA RBIE MY, [SEUEERMAT X, Vs v oF2ELT7+ 07 —OBRAERKZHET 5,
F727 407 —ORBITERD T 2TV, MERCHEE, ASICI D RELHE KL LTV RBREF 8T
YMRIIRT + =< Y ANDEFR— g Y& &EMT, [HHNORE]IZ, 7+ 07 —2BKOF5Z LT,
RIS 7 + —< v A %5 & T,

72720, AL ESHEARICBWTIE, BERY) -5 -3y T HRTLMX 2L DR TH S L%
26%60&%&%\@A®ﬂ%«®%b®%wﬁmmﬁwf\U—ﬁ—%it7ﬁnv—uﬂtfﬁk

I A D) TR ORBREBET L2 LMXIIF LT, ZBHEM) —F =2y 73 —F =7+ 87—
ﬁtfﬂﬁbﬁéﬁ‘%ﬁuﬁ}: L2 TIERWno, 7407 —0MHHIMEL 25720 TH 5,

F 7o, G EIN AR L LTS CH A BB H ISP RS IMTE 2 S5 2 L2058 L
WEWIRFRICTEDE, 7407 =R T + —< VAR FIESE 5121, LRI TIZ B WlH o
NEEHTZ2ILIRLELEEZEZONG, T THANEEZEZONLZDONTMX Th 5, TMXIZ[EFRK TH
BHEREEE, REBEMBROEIE TS5 T HAEOBHEICEZ T8k sh s, TMXZ# U TF
—ARHEANDOII Y AV IR ELZLITLD, BT 2 HITEIR. ME~NOERD LS
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HEEZOND, ARV ORIRIC TR, FEOKFHERTH S TMX A, RN L 5 LMX LAY
B ==y 77U RICEERREERE 250 EDEZONL.
> Ty LT OREL % Tz,

1 LMX, ZHEMY) —5—3 v 7, TMXIZ 7+ 07 —DOLNRIKIST7 +—~< >~ 2 (B0t
T 5. FEICHT 5100, BCOBB~OHLE) 2 RH#ET 5

ARG 2 LMXIZEHEM) — 5 —3 v FE)H 7+ 0T —DOTRINT + —< VA ZAEHET B

R 3 R OAFHEE (TMX) (&, 7407 —OXNRAYS7 + —< ¥ 2120 LT, REAY
B (LMXSREERY) — 57— v 7) DIEICEET 2

AWFZe TR ERIN 2 H O TIREDORIE Z 4T 5 720 LMX Tl L5 & T OM A SR BRI O BT
R AEM A, ZHER) — 5 — 32 v 7 TldBass & Avolio (1995) @4 REIZE T 5%, TMX T
R OLRICET A2EMEHNEL, TOEGVIZOVWTHRAL,

2.3. BAEHE

FARIEET, VH—F&HZEBUT A 57—y MILBT V7 — FEICL 5T 20204E7 HIZ%E
Mil7ze A7) ==V FHRAETHRE LR AATZHE, RRELFER L 720 HARIZBU 2 BfesE 5045 D
LOBEHBATH D200 S30FMROIEHEEBE NG L LTER_L, 618757 ¥ 7 — bAONE%
720 AR, 205183094, 30i%f309% CTH - 720

2. 4. BREE

SR8 7 4 —< > ZAOB BB &, {BH - &)1 (2008) 12 & 2 HAGEOHHE 2 7z, W - &)l
(2008) DREEIZ, [FMEISH T2 B L CT7THEHE, [R5 2W1 2B LC6HE, [HTC O
B0 I L TTHBDO3IKTHE TS %,

LMX O MIEH X, LMX-7& L CTHIS 5 Graen & Uhl-Bien (1995) O7IHH % v 7z HAGEICH
RO L KFAEOXLHE NG LR T WEBNAICHE L T2,

EHERY) — 5 — v 7O MHEHE, Bass &Avolio (1995) @ B % L 7z Multifactor Leadership
Questionnaire % & P19 %5 Mind Garden#E\ZFTE DR %2 Zd - 72 T, AWM — 5 — 2 v IS
%20IHH %, TS (2009) 2SFER L 725 0% RHAONRE A LT WEHMNFICHE L THW,
Bass &Avolio (1995) O RJEE, [HAL S N7z0807 ), s, [Mrsiseo 0 1 [ ELEE
LTSN TS THER SN S,

TMX OEFIEH 1. TMX OBEEOHEE TH 5 Seers (1989) D103EH % v 720 HAFEICHR O L.
S RBEDME LR T WEBANFICHWE L THW,

BIEFEESRIY /87 + —< Y ABLOLMX, ZHMY) -5 —3 v 7, TMXOELEMIEH 213 6 BRy
DYy H—h A=V (L DHTRIFIZ—DHTWEFTLI—VLITEFTI2—dbFIdHTRESHLVv—
HTRESHZVW—EL HTEE L LV THELZRD 2. RIS 7 + =< ¥ ZFBEERNIONT,
LMX & ZHER) — & — 2y FTIFEEO ER)IZoWT, TMX RFEIZOWTHE 2R D72,

ZOE2IT, HEFEARNOFE R, PR WSk, BifE. SO0k B e g, FROKRICET
LEFTHEH R HEM L7z,

1




2. 5. AIEREDIER

L TOMEMHHTITB VT, Shimizu (2016) H3BI%E L 72 HAD Version17.00% Y — VIV 72. JTER
FEOWERIZH720 . Uk S7 3 —< v AL LMX, TMX, Z#R) — & —3 v F7ORMEE S LT,
ZNEFNERBWN 50 (k. Ta~y 7 AWER) 2175720 KOS Y725 Tk, A7 —
Tuy bOEALL Ty b v HE#E (BAMILLE) ., x4 SMC (squared multiple correlation) “F-474547 %
H\7ze WT-EMREA0.4R0 S X OBER 725040 1 & 2o 728 MEE %2 BRA L CTOM 28 0 R L7z 4.
YRGS T =< Y ROV TR 3ET. LMXE THRT. TMXIZ1THT. Z2F8) -5 -3 v T34
FHRBTH D EHB L7z XRST7 +—< Y AOZMEHEZ, #y by ), 3RTFIE
MTHdEHW Lo RT2MKT 2 1 OEMEEORTAMEA0.399TH > 7205 13130.40 3 2 i
220, BAMEFICHFIER TR Z Lz, IMX & TMX O MEEEZ, Fy b~ v ik#ick )2
NENTHTDPRUBTH DL EHW L7z, BHERMY) -5 =2y TORMEHEZ. 7y b~ &iETIH A
FERL7. LaLl, 1THFET2EL2008MEHIRTOIEENL I LICRY), BRVEETH L, 7
v b vk, TR BESE O E TR NN L CLE ) 2255 2 LAMRIH ST 5 (Hori,
2005) & Tk RTFHE HEMRN T 5720, 58 SMCFATHHT 21T > 720 KA SMC AT/ IZ I
RKOHRTFEOIKEMEL LTHNEZ LD TE S, 3 SMCFHATHHT 0GR, SHTEZR L. SHTTH
FHAMRE0ARMN & R 72HMEHZBRA L THRY R LRF I E2iTo728 25, RIFHEEN 2L 5
eWFSWBLL 72 WTFHBED 3 ARG THL5E, WTICE0LZLIEAHYTH L EOHRTICED X
CO2HEHEBA L7z IO ZBRWAZEMIEBIC X > THEM A SMCATaM 2 ELIzE 25, 4
HWEzRL. 2ORTFAME0ARBOHEE N %, FRFOHARDIHEBM LE o770, 4WTAS
FMTHHEHW L7,

WM OfEHRIZ. ROE2, 3. 4, 50 BYTH b,

#2. WT4HF SR8 7 + —< > X Factor analysis Contextual Performance

Items Factorl | Factor2 | Factor3
AL, BWHEROBREROL LI RILEHLTNS
. . . 783 .087 -.083
I am talking about something that motivates the whole workplace.
B BIGNTHEUAMERS I TV EFELTRHRLEI E LTS
. A . L 776 .060 -.015
I am taking the initiative in solving problems and problems that have arisen in the workplace.
. BHNOBBEGINEICHED L ) FRERTA T4 TEREL TS
. . . . 764 .090 .004
I am proposing procedures and ideas to facilitate work in the workplace.
AE, BHNTEROMEZWET L2 L) AFEHE LTS
. o . 763 .144 -.128
I encourage my coworkers to improve their disagreements in the workplace.
M. BOOITRMEERISEELZ G2 AHICZDZ L 2 HIEMLTWS
. . 588 .049 .092
I notify people of my actions before they affect them.
i, ROV OBHLMHICH DB TTHHRLLHITRKOTVS
. . ) . 508 -.100 291
I'm looking for a rewarding assignment.
7] $ L N 3
*ALLJE%‘@&%@EE D)% B LTy YZ> _ 080 800 009
I admire the success of my co-workers’ work.
AE, B LOMELZER ML ZHE L) BLAOT) LTwD
. . 173 807 -.096
I support and encourage my co-workers with professional problems.
i, RIS D S MEA R TE D L HHATE LTS
. -.004 763 110
I'm willing to help my co-workers solve work-related problems.




FiE, BFEMICISNOREZEB L T 5

I am voluntarily helping my co-workers in the office. 228 604 053
NESNIR ki NS 7 B et
ﬂm.ﬁﬁbﬂbff{747$ RERHELTHS 177 546 083
1 provide ideas and opinions to my co-workers.
iz, BHNOEREE LTI TS
I treat my coworkers fairly in the office. 037 399 200
T B VL D %
Mg, ;Hﬁki‘%b liflﬂw)(f@%?.lofwé 59 154 237
I pay close attention to important duties.
Fhix. WIRED LI —ARGHeTw» 2
I work harder than I expected. 293 129 596
;}(’. s ESY
i, .ﬁaﬂ,ﬁ.k.ﬁaaﬂ%%ﬁtfwé 090 112 504
1 practice self-discipline and self-management.
\\ig‘:*'f 2B b )
i Eﬁiﬂ’u Iﬁ%ﬁ .Mi%b PHHMATND 376 o084 537
I am actively working on difficult work.
B BIGANTELZMER NI TV ESELTRRLE) E LTS
. e . 337 .069 495
I am taking the initiative in solving work problems.
AiE BN TRBEICHT 2 Mz L w5
. . L -.023 362 407
I share information about my job in the workplace.
L, FEEZR LETF S 7-00mEL ik Lt 5
. . o .386 .072 402
I will continue to overcome the obstacles to accomplishing the task.
Factor contribution 8.777 7913 7.769
Cronbach’s coefficient alpha .890 901 .891
Reliability Coefficient Omega .892 907 .899
factor score 930 924 .887
Inter - factor correlation matrix | Factor 1 | Factor2 | Factor 3
Factorl 1.000 728 765
Factor2 728 1.000 .661
Factor3 765 .661 1.000
#23. T4 4F LMX Factor analysis LMX
Items Factorl
LA, RottFHoOMERRO O ZENT NS 838
My boss puts a lot of effort into solving my work problems. ’
LENE, RottFoMERREYT 570l G REEIC LT NS 73
My boss sacrifices him (her) self to help me solve my work problems. ’
e LF e otF LOMRIRIFTH D
. . . 755
I have a good working relationship with my boss.
AN BAMEF ETH o TWE L RUEE L TWL I EEZHFEL TS
. 673
My boss understands my business problems and needs.
LENE, ORI ZEEL T2 663

My boss has faith in my ability.




iy ERIPAEDYETS, ERDPOOREIFFLZ)Fo 720 T HHENDH S

I am confident that I will support or follow instructions from my boss even when he (she) is absent. 638
A, EElovEEBL, KIEOWEG, &9 I LEME T 2hbhroTwb 539
I understand the position of my boss and in most cases I know how to satisfy him (her). ’
Factor contribution 3.460
Cronbach’s coefficient alpha 872
Reliability Coefficient Omega 874
factor score .887
#4. WF5H TMX  Factor analysis TMX
Items Factorl
i, FARICE ) BTONZAEFEEA TR
o . . 758
I am willing to help with the work assigned to my co-workers.
EfFE, ROLFELEH > TWE I ERBELLTVE I EEHEL TV 753
My co-workers understand the difficulties and needs of my work. '
FEfEE. B D B THONALG 2 EATREE ST ND
. . . 749
My co-workers are willing to help me with the work assigned to me.
FMIESICRE & KKRICHITEZRDTL S 739
My co-workers often ask me for help when they are busy. '
FEDLICR L &, FEEE X SFHIFT2 235
When my co-workers are busy, I often help them. ’
AAFROMAFERZEIC L2 S 12, ARV TORICE#HZEATw S 714
When I make my co-workers’ work easier, they usually thank me. :
EfE, RORENDKEDY» TS 714
My co-workers know most of my abilities. '
FEAMESZ LD PRBICTE S L5 ICT5720101F, RORFEEZ T 2T biw 661
I can change my role in order to make my co-workers work more smoothly. ’
FEAROMAHE LRI L TN/ &IF, BRIF2VTVEHEZEL TV S
. 577
I usually thank my co-workers when they make my work easier.
B X LMoL ) RALFOFEEREL TS 566
I often suggest better ways of working than other co-workers. )
Factor contribution 4.899
Cronbach’s coefficient alpha 904
Reliability Coefficient Omega .905
factor score 910
5. WTHr B8R — ¥ — 3 v 7 Factor analysis Transformational Leadership
Items Factorl | Factor2 | Factor3 | Factor4
H \ 3 - 7 3 7205k A e \
ERIE D0 T0EL 2D L) RIFROREZRL TV 205|  —106| o066 357

My boss has a promising future to follow.




LENE TR B LN D B BIREL TV D

My boss is eagerly talking about what needs to be achieved. 642 319 033 123
RN, HEDZSER SN ZENOHFBEZRLTWS
My boss shows confidence that the goal will be achieved. 624 045 136 206
RN RRIZOVTHENICEHLTWS
My boss is talking positively about the future. S13 323 183 A77
LRI, REZ RS 5 L ZICHOBDDEIT B RN ERT VD 005 848 054 098
My boss is wondering if there is another way to look at solving the problem. ’ : ’ ’

= 7R EE | EYH LD HERE
LR, .EEQCFEJQE? Ob‘flﬁﬂi).t’)ﬁﬁfﬁ.‘fb“(lﬂé _ 057 668 009 229
My boss is reevaluating the appropriateness of important issues.

= N - 7 N i Hj i : Nre 2 z
LA, RS EFSERMENOHMEERL I ENTELLHICLTINS 171 532 165 072

My boss allows me to see the problem from various angles.

LHENE, HBRONIAEFHE LI RDETELIIOVWTH LR 252 T
b 344 .445 122 .022
My boss gives me a new perspective on how to accomplish a given task.

EFE RO L 2D N L) FK - ie)) - BEEFHOb DL L

TRELT NS

My boss treats me as someone who has different needs, abilities, and aspira-
tions from other members.

FHEE RO LA H LD IV —TD—HTIE R, —HAL LTH-T
{hb -.089 136 713 .055
My boss treats me as an individual, not just a member of the group.

LIS RORFAMUL X HEB LTINS

.048 -.072 .848 -.005

My boss helps me develop my strengths. 150 007 644 132
i 2 = > ) 4R
RN RCEBOSEENES L) BRI BVET D 08 01 036 794

My boss behaves in a way that makes me feel respected.

LHlE, V=TIl o TEE LI L DD, HADZ EIEORIC
LTw3 .010 203 .051 536
My boss puts him(her)self on the back burner for what is good for the group.

LR, RT—RAEZFFoTWEELNRZ S

My boss gives me a feeling of power and confidence. 07 291 ~005 434

i, ERE—HIC@ I LIZHEIEL TS

I am proud to work with my boss. 302 108 A14 428

Factor contribution 8.020 7.736 7.609 6.989

Cronbach’s coefficient alpha .896 .907 .864 .855
Reliability Coefficient Omega 909 916 871 .865
factor score 921 916 913 .868

Inter - factor correlation matrix | Factorl | Factor2 | Factor3 | Factor4

Factorl 1.000 781 812 728
Factor2 781 1.000 752 702
Factor3 812 752 1.000 701
Factor4 728 702 701 1.000

SR N7 4 —= v Z0d, HIHFIZ6HH, H2HWFIX6HH, H3INFII7THH THR I #1
K FIIARN DN 2B T3 7% < EEANOHBICBE - 5HH TR Sz, €ozn, ZORT



TSR 2100 ] & 720 2T IZRAEA ORI R BT & v o L E THER Sz, &
D7D T ONT TS 21007 & 230720 83 KT1EH & QWA (53 2 Wk B 1 70 L3852 B
FTHHEHTHK SNz, Z0H, ZORTI[HCOWMB~NOEE] L&) 72,

LMX i Graen & Uhl-Bien (1995) ORED LB, 1RT7HHCTHE SNz, 1HTFTHEILEnb,
ZF0FFLMX L4672,

TMX i% Seers (1989) OREDLBY ., 1HF10HH THE SNz, IRTFTHLI LMD, ZDFF
TMX & A fHir 7z,

TR — &=y FTIEHEITRTF. B2HRF. H4HFIZ4HE, BIRTFII3HEE TR S N7z, H1
HFIEEY 3 v ORREFEDTICHET 2HE THE SN0, TEHNEIEOT ] L7z, &
2T Z MR 2 5 2 5 2 LICBIE L7 THH CTRE S 727290, TR & A7z, 3T
T A BT —=~OMAN % LIRS A CHR S z720, [EBINERE] & 2072, £4HT1E
B AR EEL SELARNFEICHET 2 TR SN z720, [HEBEL SR8 L a7,

2. 6. EEFAHDOEH

EAFHITIIE,. FTFAWMEDO T EH W (N=618), SHcHzoTid. FHT & HEEMERE
HOBU L ThHo7zZ b TaMM Lz, HINERBIIISURN ST + —< Y ZADONTTH 2 [HhIC
3B TR T 2571 HCOBB~OH ] O3HEEZH AL, #HERIZIZY —F—2 v
TOHRFTH S [LMXI[TMX] BLOEER ) — 5 —3 v 72T 2EHFTH 5 (8BNS | T
T TR BT BCEE | TR L S N3 B ] oFt6 THH R A L7ze HIWZERUIIE, [P THSE ] TAEAC
[ ERIOR ] TR MO B 2B E L2y I —ZBBEER L THRA L, EEFESH D%
MV LR OMBESH 21T 5728 2 A, LMX L £ — 5 — 3 v 7O KN T M O B2 5430.6
D EOEAER R LI2e 207205 B Z FHT 27201 LMX EZHER ) — 5 — > v FIFFAE A
DR AZ BT A CEMIGSN 2 FEM L 72 T2, B —F—2 v TO4RTIE. ENEFNH
FHOHBBREA0.TU EDEETH o 72720, 265 L HEILHMEZ LS 5 720 1 SHE B~ [
BAZBT T, MOICERIE O 2 ERTH LI L7z LMX EEFR ) —F—3 v 7L B2, TMX
& OHIBRENZ0.5RITH o 72720, TMXIEFERZHEA L

3. #&R
EERESHOMRERDEGE. 7. 8. 9. 100EH) ThHa.

6. HEEFIHT LMX & TMX
Multiple Regression Analysis LMX & TMX

W33 B 150 [R5 B 150 [E[SX2) 77 N0 ¥
Variable Name Cooperation with Cooperation with Devotion to one’s

the workplace the co-workers duties
PER) Sex .072 .012 .006
I Occupation -.029 -.059 .001
R Age -.016 -.009 -.006




LRIOBR,  The position of superior 016 016 081 | *x*
¥ E% Number of Employees .037 .025 -.007
LMX 305 | ** 184 | ** 330 | **
TMX 439 | ** 611 | ** 461 | **
R 441 | ** 550 | ** 505 | **

7. ENE AT TL: B EIO 1 & TMX
Multiple Regression Analysis TL:Inspirational motivation & TMX

T p<.01," p<.05"p<.10

K5 B 18570 [T 2 1T HOOBHE~OH
Variable Name Cooperation  with Cooperation with Devotion to one’s
the workplace the co-workers duties
R Sex 059 | + .008 -.005
J%3  Occupation -.019 -.054 | + .010
R Age -.022 -.006 -.005
LFEDO&R  The position of superior .028 027 .098 | **
¥ B ¥ Number of Employees .034 .031 -.003
SRWBBEST 230 | * 034 150 | **
Inspirational motivation
TMX 501 | ** 696 | ** 572 | *F*
R 418 | ** 527 | ** 447 | **

8. FEBUFHHT TL: MAfils & TMX
Multiple Regression Analysis TL:Intellectual stimulation & TMX

Tp<.0l," p<.05"p<.10

W35 B 150 [R5 21570 HEDORB~OEZ
Variable Name Cooperation with Cooperation with Devotion to one’s
the workplace the co-workers duties

PR Sex 061 | + .007 -.005

T3 Occupation -.024 -.055| + .007

FHR Age -.018 -.007 -.005
RO The position of superior .023 024 091 | **

7€ B ¥ Number of Employees .036 .029 -.005
I Intellectual stimulation 150 | ** .045 35 | **
TMX 540 | ** 692 | ** 581 | **
R 395 | ** 528 | H* 444 | **

T p<.01,"p<.05"p<.10




9. WmWBFESAT TL: A B RCE & TMX
Multiple Regression Analysis TL:Individual consideration & TMX

W25 B 1% RS 2 10 HE OB ~DOE &
Variable Name Cooperation with Cooperation with Devotion to one’s
the workplace the co-workers duties

PR Sex .061 | + .008 -.004

& Occupation -.027 -.055 | + .004

A Age -.016 -.005 -.002

— . .

J:OﬂrO)ﬂm The position of superi- 033 08 101 |

#E3E H L Number of Employees .039 .032 -.001
1 0 B o o

Individual consideration 249 037 192
T™MX A80 | ** 693 | ** 543 | **
R’ 423 | ** 527 | ** A5T | **

7210, HEFEJEHAT TL: B L S 72580 & TMX
Multiple Regression Analysis TL:Individualized influence & TMX

Tp<.01, p<.05"p<.10

DIRFE D FL
WIS 2 1) RS 1) HEORENOH
Variable Name Cooperation with Cooperation with . ,
Devotion to one’s
the workplace the co-workers .
duties
R Sex .061 | + .007 -.004
&3 Occupation -.023 -.055 | + .008
A0 Age -.020 -.007 -.005
EROBI  The position of superior .042 .030 107 | **
% H%  Number of Employees .040 .030 .000
ML S B ) o o
Individualized influence 169 051 131
TMX 531 | ** 689 | ** 582 | **
R’ 400 | ** 528 | ** 443 | F*

BRI OMRZEMTLE, UWTOEBY L5,
(1) LMX & TMX it. RIS 7 + —< Y ZAD3HETOVWTINICDH 1 % KETHEICIED

AT\,

T p<.01, p<.05"p<.10

pEE Y

(2) ZHERI) —F—2 v 73, ART-L S, BT 200 I THECOMB~OHE 121 %K
HWETHBICEDME L2 5.2 T, —F T, 4FTFHC, [REISHT 2050 ] ~ofF SR

BIRohzhrois

(3) HEHEAR AR B O I oS R, TMX1E, LMX, ZHER Y — 5 —3 v 7 X ) il g2 | Sz,



4 ZE

4. 1. RFROBER

W31 TLMX, ZHEH) — ¥ —3 v 7, TMXIE7 + 07— NS 7 + —< 2 A2 BB 51070,

T 210, HCOMB~OEE) 25 % | o5

LMX & TMX i, RIS 7 4+ —< Y AD TS TH 5 [T 250 TR 580 TH
COWBNOHEL | WFHIZH IEOREIED SNz —H Ty BHEMY) —F—3 v 713 [ SN EE-o
T e TR B ECRE | TEAE Sz 80 ) 3. TR IS 2101 THEOWMB~0E & ] 02
KT, WFRD IEDORIEAED HN72h, —H TARTFOVFRG ., TFRECHT 200 I3 &R
WERE otz ZOEOMRIUILMX & TMXIZOWTIE RN, ZBHEM) —F—2 v FIZonT
TS T 200 THCOWRB~ORE | oA LFR S, THEICHT 2] IcovwTigENSh
LR L e olee RFRIZED. SHOHARIIBWTT7 07 —OXRKIST + —~< 2 2% 5] & HTEIC,
LMX., TMXZAERTH ), ZHEM) — 5= v THFEFEICHT 5B OMRMEE W) SEBRITIEERTH
5 EDGEH S NIz BB HARDUAD E 4 TEM S N2 TIE. URIIST + =< ¥ ANDZE R
=¥ =3y TOAMMEDIREN (Manesh et al., 2018, Pradhan et al., 2018). XHRIY/S7 + —< ¥ 2D
IR 2T H A MK T RATBHOMIE T, ZBHEAN) — 5 — 3 v FREAENOH I 2 RT THUMETH L [F
| OFMH T2 D 2 LD S92 E Tz (Podsakoff et.al., 2000), L2*L. HAZMGE L
AR ORARE RN 1L, ZBHER) —F— 2 v FOARTFOVTR Y, FHICHT 2 EE =%
S NFIFRN AR E R L.

WEi2 TLMXIZZHR) —F—2 v 7E Db 7+ 07 —DOLRWIST + —< ¥ ZAERARMET 5 ] O F
LMX 1, RIS T =< Y ADIHRFETICHNTH o725 ) —F—2 v 7id, [IGITH
T5M N HCOBBENDOEZ] 02/ T-OAHEIFRD bNFz/od, BEFFS e, ERGES
HCFAER AN TE R o2/720BE L 50 LMXI3, ZHM ) — & — 2 v 7 X 1) %70 F e ]
SRR BAE C BELERNTH S LAVRIBEIN/ AIFEIZLD. BRICBWTIRLMX 2L D iILHKT
WREOFEN) —F = 9 TAFZANTHDLI EDRHLNI R 5T,

RFL3 TR ORI (TMX) 1, 7+ 87 =R/ ST7 4+ —= 2 212 LT FEBR (LMX
RLEWR) —F— 2y 7)) LLEICIHES B | ofs R
TMXiZ, LMXREHER) —5—2 v 7 XD b, XRYS7 3 =3 Y ZADO3HFVTIUIFLTH, £
HARPURREBK & K o 72720, IRFUTLFR s Nz RFZEOHTEIE. BHRICBWT, 7107 —0
RS T + =<V ZADMHEIZBVT, V=% =2y 77X 0 TMX D K ) WELREN & 4 5 Wil 2R
BT55DTHbH,

AFEDFRERICE Y. HRIZBWTHER DRI/ N7 + —< ¥ 225 S M3, [R5 I83 51
NITECOBBE~OHZ] [FFEANOWHI] OWT e ol whrlllo T, LMX EERERY) — 55—y
TRMENGT B LEDN DL, £0) =V —ICLEEMNRBENT LY 7+ —FALETHILER
LWL DD WO AT AL A7) LTI ) HEL 2 5 REEAVRIR S N7z,



4.2. STEORE

KOS & S HOFEIIROLE B Y TH 5,

BT, BRI — 5=y T RIS 10 ISR TR S G h o T2 B RDBW S22k o Tw
BWIETHbBo bHHEOMFRE IR BERE o720 TR DD, HHT LI EDRDOEN 5,
B, RIS 7 4 =< Y A% B &I ) —F =2y THARBGIRET L 70 2220w T, WS
PCTERDPLIETHDE, TNETHY) —F—T v FHETIZ. LMX & TMX 336474/ & LT
ZBNTHY (Tse & Dasborough, 2008). ARHFEICBIT %A b BTG ZAiIHE L L TiTo 720 LA L.
FRED) —F =2y TORED T L AT, V—F =Ty 7E7+0 7 —HLOKPFHLHELZ®EL TR
WIreEZONL, SVHEZ5E, ERIOV) ==Yy X WEBEEZT/27+07 =05 o7+
07— ICHEBMCEREEZ 5250 TH A, 2F ) IMXREERY) —5—2 v Fid, TMXZBEAL T
F AT —LRICRBEB LTV EEZOND, )V —F =Ty TOMPIE o TR T 2151781 % 50
727487 —=1Z L, o7+ vy =R FEICL Y HN L) ETATEET ) o T ra T —
IR E 2T 22T 2B 2 2B T 23 F 0B 20T, IS 5
HIRMBANOEEZED 5 L W) RFICRWES 7225, MA OGS4 EIFR%E - 72,
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The influence of Herbert Spencer on social theories:
The adoption and development of social evolutionism

Tamio MITOMA (Aichi Sangyo University College)

Herbert Spencer’s theory of social evolution became a global phenomenon in the late 19th century. This
theory, which was supported by classical liberal thought and the development of industrial society, was
convincing enough to gain adherents around the world. However, theoretical development as a social
science takes a different path from the ideological trends of the public. The essence of Spencer’s social
theory underwent a unique theoretical development in Hungary in the early 20th century and influenced
the sociology of the Durkheim school in France. In addition, independent of such trends in academic
exchanges, it also has a considerable influence on the economic anthropology of Karl Polanyi, who was

living as a student in Hungary at the beginning of the 20th century.
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Keywords: Herbert Spencer, Social Evolution, Durkheimian School of Sociology, Hungarian Sociologists, Karl
Polanyi

fRIRE

18994FE 4 ¥ 1) ZDBAFK, N—r3— T - A4 — (Herbert Spencer, 1820—-1903) X, NY#) —D
A T OEFFAE 2 OISR S NAL SR A 2 AT LB BIEE [20H42) 12k &9 )3 e % e
TWwa,

M, B SAPEMEICET 2GR T A T7. 2L VRFENT A 77 O K2R % o
DI FHOEMTFITOFIT2EZ 5N TVE I LE > TEATVET, BLXESHICESLET
MR T, MHRIECOTETII R MEY L R ShTE T Lz, HABIRICHT 2 HAORT
DZTEEHDIIMBFED LN TV ARVDIZ, HERBROFF XD S BIFOTENIC L o> TRE S I
BHEWERD ) HIWESNTEFT Lze TOZEITHLTHESIAPMISH L TIEETWS Z &id,
B d e CWBEREHELZEAIPNDETLLE ) L LEDH, BEABIINLITE) 558k



IR TR L 2WHITIZIRWE FEAL, BIAIRLZZEAPMUOSE THEIRI NS X
) B ATWE T (Spencer: 1900),

COFRLN D, ARVF—DNY T —DHEEN 2L OEIHICKRE L FELEFETCNL I LT TR
<y —HRE— 2 WEE L7 AR Y — LR, 22T ) [MABLOMF ZBINFOTEIC L 5T
PEEND | LEZDLANPLEZHETHIIE T ARVWI L LML, EBIOEIZIEZA FY) ARET
ARV —=DFEA D o THA=TIVERO b —< A - &)L - 71— (Thomas Hill Green, 1836~
1882) DU FEHZIHIMEHR L Lo TED, ARV —D I ZTORBD, €95 L7 YREO G % Bk L
Twhtilbhsb,

ZD—J TAXRY Y — OB MO P REKEFENZ BT, 19 %A 5 20 B I 221F T\
HE LB EEAR O I X A REE 2 BT 2PN E#RE LA 2T ARSI TWwiz (Okey:
1982), COHEALEEDOF X IZELR LNV Z AERICH - TRDO SN B, AR R#E D B HE
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A Verification of artificial intelligence as a decision-making tool in financial markets
: Al-based simulation of stock price indexes

Minoru KOBAYASHI (WAKO University)

The COVID-19 pandemic has yet to come to an end in September 2022, and socio-economic activities
are being disrupted. The global economy is in a deep recession due to restrictions on the flow of people
and goods to prevent infection. However, developed countries such as the United States and Japan have
increased the supply of funds through large-scale monetary easing policies and subsidies and benefits for
infectious disease control. As a result, the global monetary base has expanded rapidly since April 2020,
supporting the global economy. The Nikkei Stock Average fell sharply in the early stages of the COVID-19
pandemic, but since April 2020 it has risen along with the expansion of the monetary base. It temporarily
reached the highest price since the collapse of the bubble economy and exceeded 30,000 yen. In the US
stock market, the Dow Jones Industrial Average hit an all-time high. The expansion of the monetary
base drove the economy toward recovery. In the second half of 2021, the U.S. economy returned to pre-
COVID-19 pandemic levels and inflationary concerns emerged. In May 2022, the Fed will raise interest
rates and shift from monetary easing to monetary tightening. Meanwhile, as of October 2022, Japan’s GDP
has yet to recover to pre-COVID-19 pandemic levels. Japan’s monetary policy remains accommodative to
achieve the Bank of Japan’s “price stability target”. The dollar-yen exchange rate will shift to a significant
yen depreciation after March 2022, and the Japanese economy is also affected by the yen’s depreciation.
The Dow Jones Industrial Average has fallen sharply due to the tight monetary policy in the United States,
and the Nikkei Stock Average has also turned downward due to this effect. Financial markets are in great
turmoil. In this paper, we examine the extent to which Al-based models can simulate fluctuations in such
turbulent financial markets. Of course, this paper takes into consideration the discussion of the efficient
market hypothesis. However, in today’s chaotic financial markets, it would be difficult for all information
to be efficiently reflected in market prices. In addition, the autocorrelation of stock prices cannot be denied
based on the research results so far. In this paper, we conduct simulations using a model that uses only stock
index prices. Based on the results, we examine whether Al is useful as a decision-making tool in financial

markets. It will be a material for considering whether Al can be applied in persuasion negotiations.

F—— F o ATHEE MR, Y32 —vay, Filaory o vz, il

Key words : Al, stock price index, Simulation, COVID-19, stock market
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Fig.2.17.Nikkei225-Doll_Base_N225_JP¥/US$
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75 1) —keras I L720 ZBARTIE, MmO BN 2 HMEICT 2 720MIEHRZ T2 AT T—% & L
B GETVETO T T I T Lice ARTHERLZZET VO % Fig.3.1. 1R 7,
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log[X,] — log[ X,—1] = - (3.1)
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TR T EN N, 1.21%, 1.29% TH - 720 —J7 TAVRMTRECT M E 7V | 2570 L 7= BRdili i £ o
FRADHBVIETED, EROKMIERO L AHBVIETHELE EORE—RLTWENE VI IEETHLIE
RN Lo B, 22 THW B EMITEEE % Table 3.112F L 72, IFf#ER (accuracy) & 1%, FH-O
Aid. EAHEZ2VIEEA L E P L 72mBUS T4, FHED I EA LomBe PHlE ) BA Lk
Do IO EEIOTH B, FHIZ, THEOELBEIE. THEHLIVIETELRVE T LAZREICHT 5,
FHEYICTHED LV TFEE D ICFE L 2o 72 MBOEFORTH D, LA THED2ODREL 2
WA, BA L aho72mBE TR T A2 MBUIE L < %525 XTI ilsh X o WIRRER &0
Lo TIEIWTNOREBIZHE S L WIREZIND 55203556720, LA LR o72%E51E0TLLT
W HTLETIELWT LIGEESIN 2V, WIS, FTHELARVWIED R TH L LIIMT LOSMMTIX
R\, IO E L Table. 3.10 Accuracy DX DM ) Th b, 2F V. IROWOKRAIGE A LA T 20T
%350 PR LA 25l 2 IEfFERIC X > TIT ).

— iy BRAliFEEDS A% & T L 72z 05l 3 2 RIS HRATiFE £50s B3 L7zl o JeZEDs B Ao # 4
BThbDo MFITHMIEEDTET 2 & T L72BEII T % TR TR EAs T 9% L 72 MO 35T
KOWEETH D, MEEDEFRIL, Tabled. 10 Precision ¥ BRI N7\, WEHEIX. 7V V¥ 20HEEE
TEFRRIIZ50% & 7 2 2 O [ATVBMITREC T E 7V ] O@AFEDIS0% %8 2 AU, [E 7V ICEM % G20
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FROBEFIE. HREEHRM. 577 BRI TEREN. 542%, HIARETH ). FTHOBEARIZH
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Fig3.2. Al model Nikkei225-actual & predict Fig3.3. Al model DowJones-actual & predict
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Table.3.1 EF I OFEIER

ERDFEE
Positive Negative
S Positive TP(True Positive) FP (False Positive)
Negative FN(False Negative) TN(True Negative)
Accuracy (IEfif) = %
e s g TP
Precision GE &%) = TPTFP

Recall (%)= P _

TP+FN

Specificity (FrH %) = %
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4.1. REEEETIOBE

NA ZFEHFEE O 7REB R E 7 VI, BERVIOZHARMEICHEA SN Twbd, 2Tl 3. TR
L7z TATMMIIFE B E 7 v ] L IR T 2720, BRAGIERO 7 — 7 7210 2 72 R E 7V 2R L
THROMRMERZ I 2L — Mg 5, IREZEHETF VL, Figd LHRT L) ICHRIOFROIRES
R CTERBT 5, WEHEXTI1Z. BEOREIZ, BEORBICHRNLRER2mb S 2 & THH
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ZETHELNL, 22T, (R4 1R T I OIS, t BN I OMMMITR B 025075, -1 I L 28
B OMMMTEI D 25 R 2 BTN 5 72 b D L BT 2 RERMEFVERE L, 2F 0, (X
41) IRT XIS EBITRENS t B & -1 R OMMIE B D25, ABIORENS -1k & 1-2
OB B D 70 IR e BB S b - 72IREBE TV E LTRSS, 25612 (4.1 256 (X
42) SN B, (R42) ITIREZETREEFLVTH Y., R44) IZRET T VL SBRAEEZES 720
OBMETNVCTH L, &b, (4.3) (R4.5) TREND o, oyl KT EHREERBTH L, B,
SE oS TIx. (X4.1) 205 (R4.2) O¥MMiIEERD 7 — % & L THRIERO M BEZ HvwTwb, L7
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Fig.4.1. REES 1V EFN
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mz 10 > t1

(ue = pe—1) = (Weeq — Pe—2) + 0 - (41)
te =2 Xpe1— ) + o - (42)
o, -~ Normal(0,s_) --(4.3)

Ve = He + oy (44

g, -~ Normal(0,s_,) --(4.5)

4.2. MCMCICEBDIREBEEFETIVORE

B CHHLZZETIVOE T X =5 ZHEIT5121F. XA ZDOBHIZL 5T, RELL/NNTA—=FD
HATOA 2 O FERGAZ RDDUEDND 5o Bl 21X, FHREOMIERL p0/Y) &£ 52 LA XADEMDLH
o, FHiAT. LEOMROMMRIE, R4.6). GR47) DL IHIThb. LhioT, N XHEEIC K
LT HMEIE, (R4.8) TEREENL, L L. FHisAi & EE ORI 2 5 Kb 7ok 7 125504 O
RIS CTHEERIEETH B, €T FRGME RO D 7-2DICHMRESHAH LTI OTIER L,
HBOAWIHED Gl 2~ v a 7388 E ~ 7 » v ajd: (Markov Chain Monte Carlo:MCMC, PLF Tld MCMC)
EMCTH 7)) ¥ 7§ B EMEDN TV %,

py/YV)p(Y/0) =p(y /0)pO/Y) - (4.6)
p(8/Y) xp(Y/6) - (4.7)

Poreice (/) = f p(y/6)p(8/Y)d6 - (4.8)

ARTHELZETVOY I 2L =Y 3 YIZBWTHMCMCEx vz, EBROE T IVIZMCMC %
FHETL720100F, FHROMZERBATIHXZENLT, 27 VIT) X227 0r 7307352
LD 2= CRHETALEDR DD, COTOLRZLETLHOOY =V LTHEN 7T
J X v 7 S5 (Probabilistic Programming Language) 23 5% o AR TIE, RN T 5 I v 7SiEE LT
Stan'® A L7z 92BRICIE, python ETStan #9235 L zpystan 2L CTarS3I v 797y »



Tefiols (4.2) 75 (R45) TEHENDEF IV % pystan TELEE LT, HEFISOMAG, 7 7 Fkk
DF—=FHEMCMCEICE VY > FY U752 ETYIalb—Yary& 4o, B, MCMCEELS
PVEZFHSAAL, FRIRET S 2 ENTE RV OWERFEN M2 HTWwb, £/ MCMCED
FATCE R BIIKOEY TH 5,

H o 7L (ter”) : 20001
IN—A I (warmup)® : 300[0]
M5 & (thin)™ @ FE% L

F = —  (chains)? : 4

4.3. JREBEEETILOFAIER

MCMCIZ L o> TH > 7Y ¥ 7l L7k 8% Fig.42. ~Fig. 441387, STl ZBIRL-EY, W
7)) v m¥ (ter) 132,000H, 74— 3 ¥ 77 v 7 (warmup) 300 % 1y hE LTI NE4NERD
LT3 (chains), S EMEH L7227 — %13, 2010461 H 1 H2A 52022464 H 1 H F TO HEFHMAN, 4
TGO AT — 7 ZHTEBY, FRENT— 7 533,123 TH b, ZD32MMOF—% Eh 2
IZDOWT2,000[0 2 4 & v FEF8,000[ Y > 7)) P L TwWh, 72720, HDO300EIET +—3I V77
v T LTWBZOEBRICY Y 7)) ¥ FHil L720136,800 & 7250 7Y ¥ 7 OfEH:, Rhat* O,
T8 F A= THRILILTTH O PR L TW5DH Z L AR TE 72, Figd4.2, Fig.4.3, Fig. 4413, 20224 4
ATH» 520224610 A3 H F T (R4.2), (3N4.4) OIRREZEME T U2 558 L7z HEEFHMA, 577 F
WA O FHME & EBROMMIEERZRLZbDOTH S, (X4.2), (X44) oRBEMEFNVTERALLT
WA T OMAEIZH LD DOOBER—H L TWDE I EAGh 5, RMSE (I FF M) 13, 2022
FAH1TH2SRAEI0H 3 H £ TOTFHEIETHETHRMIZ, 31.7%. &7 FHHKAMIZ. 10.9% TdH - 72,
Fig.42% W2 2 55h 5 L) \REBEMEF VORI, HED ML Y F2Z20F FHkET 2 WHIHA0R G,
DF ), BEENFTRENL Y FThIUL 20Hb FELEH. LA MLy FThiud LA 2/ 2 6n
BRSNS, Figd2THRAEIMMIE, FNERMO ML Y FAETHENL Y FTH o220 FlIBKGE DL 7
DEFTHZHT 2 TREZME L T 5D, FlZIE FEPE 22010451 H1H2 520224551 HE LT
TG E 1 AL EDY I 2L —Y a ViR DFig43Th b, Fig 430 F MW MO BEHIZ. H
PPN IZHENA D P L ¥ FTH o 72720 Fig 430 Pl FiZ, BAENEEZ FL—XLTBY
RMSE 110.9% 2 F TE L T 5,

WIZ, BHOKRSIEEOFUMED EA-H 2 WVIZF#E L2561, FERICEBIN S ha Rl ios LA L7z
T L7220 % B (accuracy) 20 HFHIEI$ 50 3. HECEOHRMOIEf#SRIE, Fig.4.22>545.6% TH 1 .
TR ZSH 25 & L72Fig.43 Tl 604% TH o720 57 VIO 613 Fig. 4.4 554.4% TH - 72,
Fig.42M 47 — ATl 50% % FTll->Twb b DDFig 4.3, Fig.4.4TIE50% % LMY EF2 T B> %2 Flls
LTI LTC—EDHEMEDTERTE D, S5, BIHL Y 1% EO LR FETHEZ LSS
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Fig.4.2. NIKKEI 225 MCMC Real & Predict Fig.4.3. NIKKEI 225 MCMC Real & Predict
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Fig.4.4. DowJones MCMC Real & Predict
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‘Responsible investment is an approach to investing that aims to incorporate environmental, social and
governance (ESG) factors into investment decisions, to better manage risk and generate sustainable,
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