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1. IXCBHIT

1.1, AHSED HHY

HAIZA B IPE S BRFE R O 2R L TRV, BRElmftsa23X 25
BB EHEFFT 5 2 ENREEIC 2D ooh D, T2T, TIFENLERE~] LW
BRI A m—H Db L, ERIZFERNZEEEREZRDLATWD, L
L7223 B, (ORISR G 722 LICEPETERUIC A4 5 Z L idtdb THEL <, &
BN BKEORE, MENDBRRKEH T2 L) FH D2 2w, fJNIZEPE
e 2RI BRICIE, & 2R 5 L RRFIZ, RE RB\RZ B 5 TE A IR
TLZEHRUITHS.

I LERICENWT, EROHRE N T+ —~ A2 FIFHHE RO —> L
LTHTEINA T ABER SN TS, FlxIE, BOoDOAX L2 KM+ 2 TH
BRI AL T 2] 0, FIEAHTHWDRY v a v E L0 BRFE L, HANBHT
WAHRY v a v ERYERA T 5 [disposition effect] (Shefrin and Statman, 1985)73
EDITEINA T AL, BEZEDGEMELZ R ATEIZ LV, R E L TR Z &K
fETE TN E W IR EZHINRTHDOTHD (Seruetal, 2010) . HEFK
DRERBRZERET H BT, 295 LEEATEINSNA 7 A0 EIXTEERFHE LW
25,

— 5T, BEEITENC T DITEI S, 7 AOWREERIZITIQ 72 EDOHE X DI
KIREENZET 5D Z &M% < (Grinblatt et al., 2012), & RKAIZITEN S A T
AT BRI D FEICOWTUE, Bl R TIEFIT 28 BN DAL TR0,
z1%, Da Costa et al. (2013)IFFEERE & 72 & Z213F & disposition effect 737212
& B FEIFHCHEZR LTV 5 —J7C, Chen et al. (2007)i% 9 [E O #Hr Li5 TOHS|
T2 &AL, WERROLIDIZ L VAITEN A T AR S 1 TR
ZEERLTVD.

Z T TARMIFE TR, @RT5ICR T 21TEINA 7 2D0H T, HE T +—~
ARTRET B L XD disposition effect (235 H L, % K7 AT L - TR
T RN R 72 FUEZ FEFERIHRET T 5. 1TE S A 7 A OERICIY, EFERICERE
RIHEEEZ2 577 0—F (I7—=27 007 LHES) L, BEMIZAX
DITENZ B2 KT LA L HEHROBMFIELEZ D LI2E-T, FVEEL
WS IZF5E 9% [ ) (Thaler and Sunstein, 2008)D 7 7' 1 —F D —FEFEMN



FFONDEN, KRR TIIFHICEE (T — AT 4 7)) IZEH LI AZRICEET
DAFGEAAT O . BARANCIE, U1 OFREM L AR 5 2 & T, HEZ O disposition
effect WERTLHMNEIDHOMNIT . 28 L—&IZ, #HEOMRITFEED
B LT AZRRENWZ ERNRIN TS, BEETENCHB W T IR
2, B LT ASA 7 ZADOERFE O HEIiX, EAMOREMHEIC 4 700E
Baih ) BN H 5.

U EOFEGR B E 2T, AR TIEHE—IC, U OBEEMEREZE X 5 HERIN
A3 disposition effect DEEJHIZ AN E 5 & mfrd 5. H IS, EABRMED R
BHEZIS Tl AR OBENEEES 5. =1, WGV AT L7 EOREEREL
EHBERIINADR BAERIZ DWW T EEIZRFTT 5.

U EDB G BT > TX, EEOSRETS & IXIER U 2 FF o
BCoIFEE U TT ¥ MEiE R (RCT) 2179 2 & THEFEMIZHITZ1T S .

1.2, ARG LOWERL

W2ETIL, AW TH H T8I NA 7 A T % disposition effect |23 5 5E4T
W2 B8 L, 2RI DWW T ST T 5. D5V T 3 #2 T, disposition
effect (T 2BEHNADIRE T 5. SHIZ, HFA4ETIE, HHEITA
DNFANZ G- 2 HENBHEDOREZ 5N T 5. 55 5 & T, disposition effect 73
B SN DRI T COHEBRIN ADNRO A A FRFET 5. FZIC, 56 BT
i & A BOBEICONTIRAD . ks, FH2EEEIFFTHINT 7 14 T RIS
BRSNS b OB TH D, 72, 3 4 BTG EIF IR S -
MDD TH S.



2. Disposition effect {ZB89 5 5L4THFSE

Disposition effect &%, FHEKPHTWHRY T a LV Z2RIIBRAETH—FHFT, Fl
BRHTWLRY Y a VIR CICHHT 2R3 H 0 L), KEICET 51T
)1 7 AT %. Disposition effect Z 7~ L 7o AR 2R FEFEMFSE & L TlE, Odean
(1998)3 2617 H V5. Odean I LREASFED 10,000 L EDEL S| EIE & /54T L, Eifid
KRE L THERLEHLLT W 12 HEZRW T, EHRIFHEERELD AR EHE
GNCFEBLT D Z L & LTz, Disposition effect I3 AKEZ 21 T, &K
EFDOIF NIV T H R S 41TV 5 (Garvey and Murphy, 2004). & 7=, disposition
effect | IR 721F Tlidde <, EHREW TS (Coval and Shumway, 2005)<X°R bt
eyl L OE BT %(Locke and Mann, 2005), #RATHE %525 %) 111 55(Choe and
Eom, 2009)73 EEk 4 72 BE M RICB W T HHRE I TWD. AT, disposition
effect 3D 720 ME 9 DGR T p—~< L AN KWW Z &2 Seru et al. (2010)<° Choe
and Eom (2009) D72 T/RS AL TN .

Disposition effect 235 E 7T 2 HERII/R A I = X AIZOWTEERAENMFLN
TWD DT TIERWS, ARERZ2FH & LCiE, 72 A7 #§H(Kahneman and
Tversky, 19793V 5431 CuW % 1. Kohsaka et al. (2017) 13455k 42 V7=
Felk i@ U, BRI OAM MBI EL D 23 m v X & disposition effect 235 < B142
SINHZEERLTND,

Disposition effect OFREIIIEAANENH D Z ENFM LN TE Y, HEEKIZE
95 FAEMI R IE 3 5% < fF7E9 5. Disposition effect DR E HIRZ B3 5 FEFE
IATIERE < ZREFEICKBIS I, — 2R 1IQ MR EDOEAD TR 2
KazW->7T2bDTHY, &5 —DIHERESCKERBR 2 &0 112 KA EXA
ERoTebDTHD.

Disposition effect (Z5-% %5 [ KM)7Ze ] BRNZET 2098 LT, IQ 22V T
F~7= 1 DIZ Grinblatt et al. (2012)<° Corgnet et al. (2018)DHFZEA % 5. Grinblatt
HIE IQ NEWEREF X disposition effect 23072 <, WEIDZ A I 7 3ENT
WHZLERLTWD., oMo R ) ERE LTHIMBIRET 5N 5.
Feng and Seasholes (2005)<°> Rau (2014)i%, ZZMEDIZ 9 A3 disposition effect 73 K &

I 7'm 27 NG Tl Disposition Effect Z7iH TE 720 W53t & 2. Barberis and
Xiong (2009), Kaustia (2010), Hens and Vlcek (2011)72 &



WZ EERLTWD. LZMEDIE 9 3 disposition effect 25 < /v BRI, B
LEARLMEDIE ) DK EHR I 2D TH D & F 2 54TV 5 (Schmidt and Traub,
2002).

—7J7, disposition effect |28 % 5.2 5 %K) IREER & LT, #HE
HESPREERRER I BB LA BB /KYE L disposition effect O BEIZ D1 T Goo
etal. (2010)i%, BIEEOEEZOEETEE oM L, BKEOBEEZZ T HER

DX 9 A disposition effect 23/NIWZ & 2B 5N L7z, [FIERIC Vaarmets et al.
QROINIF=A =T DEANEEZ OIS T —F ZH e ofinG, LT E7iX
L5 2 RO BE F 1T disposition effect 23/ & <, BFDOHESI A3 & disposition
effect /NENWZ EARLTWD., ZOX I ICHBEABEEAL TL, EWOIEO R
disposition effect /N IV EWVWIHFERT—H L TWD. —F T, HERRE
disposition effect DEAFRIZ DN TIE, HERBRNEE THIUXNA 7T AT
LT DEmE, NA T ARG LW &3 D650 O BU7 ML
%. DaCostaetal. (2013)I%, BB EREEF & FHAO a2 L, %R
5T 5 FEBALKARREAT DREFIL, KERRN 5 FRMOKERIC
Lb X disposition effect 23/NE W2 L AR L7z, [AERIC, HERBRICE - T
disposition effect 2335 = & & B 520N L72F481354Z%\ (Feng and Seasholes
(2005); Seru et al. (2010); Dhar and Zhu (2006)7% £). L 7>L, Koestner et al. (2017)
D EHIZWL HREBRZFEA T disposition effect 23R L 72 2 & 2 7R L7245
R0, WIZRBEE 2R EZDIZ O DHENTHAMAREZT LD LoV A
T A kT & DHHFE S FE(ET D (Frazzini, 2006). = D X 512, HERBRN
disposition effect Z B3 25 NENIC OV TERELREAEIIE LN TV,

Disposition effect DU EZE KN Hikam 2 B £ 2, U4 Tl disposition effect
AL VRS 5 HEICOWTOEL b I N TIEH 20 Thbh T 5
Disposition effect DEEJHIZHZN 72T A E LTHOLNZR > TWAH DX, BIFFRT
lIe AH v A —H—DH T, Fischbacher etal. (2017)=<° Richards et al. (2017) 7L
DMFFENZETF 5415 . Fischbacheretal. (2017)1%, AN —EKEIZE L=
)74/&%Lﬂ¢6ﬁk,KE_LLK%LVZTA#E@THXﬁyFﬁ
— X —Z T R LT EROER, A7 ADNHEMNICKATEE T 256
IZFR Y disposition effect 235 Z & B BT LTz,

FE o disposition effect DyHTIZIE, BEET — X (ZHS < EiEOHT & FEBr=sE3E



BROW SRS 203, EERAIFIEEZ AW E TS E2 +2IcBElcE T
WU & D RS ER STV D, Bl 21X Weber and Camerer (1998)73T 5
7= disposition effect 28I L 72 F25rI1E, Ho b5 D& PE DA D3RI T &
LI ETFTHHTEEEDARTET D EVIKEFE 72> T2, F72, Corgnet
etal. (2018)23T - 7o FRIL, T5 GO & FE DM S = DD LS 72 VAT
HEHW 21T > TR Y, EMHORSI & RE TRl Lo EICR> Tz, BLE
(VLB PEMRR I IHERIC DWW TEB T 2 01T TR, TR LU R, REFE
DR S EIERERICL > TREANCEHTL2HDOTHD. ZOFEKT, =
NS DOHFNAWTZHZBRREIIHFZOT G LR L TR 55425, Z
D RICEI LT, EMSHTIE WY 2 FBL L TIT - 7252871214 Da Costa et al. (2013)
DOWFFEN 8 % . Da Costa [Tl E DA T — % Z IESUE U 72 EBREREE 2 -V T
BTN Z T LTz, 7272 L 2 OEER CTIXEG | 203 O 58 B AMIFE T I 28 L
RNEWS HTENGIG EDERNS D LD 80, MEDOHEZ M5 1Y
TRERE L > THRRERE 72> TND EWH ISR ET NG, DLEDE

OB LR Y, EREOFEELHWAFE T, o BRICE L2 BRE A2 1F
59 LT LR, FRRENIEBLENRIBGRE LRV DBLTHL. BBIOT —
K a fIRHICEHI T & Dl S oA E VDo b, SIS ETHEED
) X PG BREEIL AT RE R MR D LRI WERE 2T 2 2 L AETH 5.



3. HZFEAIEEIZ XY Disposition effect IXEER T 5 D>

3.1, XU

BOHME, EASCERIK LR E 5 2 CTHIBR S ECITEN RS 2 & 12
&, ALY EWVREEZED FITAETHZ L THDH. HEPINES/XT
F =~ ADM AR E WD 2 E1E, BRI AEARDIFZEIC BV TE L HF
ZEEINTWD. filz X, Blundell etal. (1999)1X#E A 553 O & 4xh) FICEH RS
HZEEHBMMILTWS. F72, Ibrahimetal (2017)IX2 I 2=/ — 3 Vi
TRBEREINET DN R EL VS T RAFADO ML —=0 T B L TREE
BOEENRT p—< 2 ANRH LT EE2RLTND.

ERTECHIRIRRIS, HEN/ ST 4 —~ v A R R TSN EA T X 2
WEEN5. Bz1E, Lusardi and Mitchell (2014)1% [#& D& BIEIZBE T 5 %
B, BAOEFY 77 o—%m LY, LF LWEETEH2EESIT, S5I1C
AL LOCEROENSZED D | LTS, EEE, Kalwijetal. (2019)X°
Batty et al. (2015)i%, /NFAEEZMNGRLE LIZEREE 0 7T MIBWTEIE DK
DS ZE LA, WETLOIBEHRPMELIEZ L2HMEL TS,

ZOXIZ, BRY T T —BENEMMELE VSMITENC S 525 2
ERMESNTERED, 295 LN TCOHEEORIZET 24583 FIC
FREETOHIBHFLTHY, WAZHRIZ LTHE OMEE W - -7
BLEERE T3 7. FAE O O I O BB e SITARE S D ALt Rniik
HREITZN, SRlRELSCAERY — ARG LT 28R TIE, BERKEIT O &
BEFZ~ODHEELEHETHS.

FRANZ R G& LTIRETINS ST 2 BB DWLENR 2P - TN Z L
ROBHIZ, FFEoHT AL TORBEAMEIRT 52 L ORI IZH L. TDR
ST, B ICRE ORI L, WENROA TN SR RERISEE T 5720,
EHGTOERBRBERBD U WEW) HITH D, T, EiH TORG
T =2 AT ORG-S, T8 & 72 A EBITENC I, MR SCH | BREE
BHOWITIRER Z L OBEERRRE L Vo TR AE RN O & £ & FARERMR
L TWDHTIW, MRLESREZIET 2 ZEREHEL WV E WD SREET S
b, B RICENS TOBET — 225D 2 L TERELRL D DT
BATHZEMTERLELTY, EREFLFRROMESGZBET 5 2 LT R ATHER



T O 72 B KR 21T 5 T EREEL <, BEme ot & L TIRENICRIT %
EVI) RbBEEND.

Z ZTCARMIETIE, R =R O & MR U 7o BB T Y C 00 FEBRER B 2 1§ 5L
L, BEOWENREZ W 5. FBEE LTSS CIEhicg s 5 =a—2
MNEUE SN, THSNEXE D=2 — AR ELZEZEBE L CHRIZEGI 21T, =
DTS Tl EMGERC X I ICRGIRO~—7 v M 3T MSFEIEL,
2N OEG| 208 U THRAERNMEE 23R ET D &0 9 FEfiS I TREVEREE
MEBLEIND. £, 29 LTEBEETS CIHMREOEEZHW TSI 21T 5 729,
SEAIBRBREZZMEICG 2D 2 L2 RENRZI D EBRD LR D, &
EEeOSME ERORFTEPHBRICRET DI ENTEDLE W) Aboi &
DRFENRDHIEA D, BT, ERTEE L= 2 —AEE S 130 K LT
BTE5712®, A=K TOBFERDRERFERERLMERT L2 HTES.

ZHOLIEREBREOS & T, AR TIIEETENCKIT 21784 7 A Th
% [disposition effect(5VE Zh )] (Shefrin and Statman, 1985)IZ5 B L, ZHERIITA
IZ & 5T Z o disposition effect 23 S 415 2285 75% 73413 5. Disposition effect
I, FRERHTWEAR Y g a2 L) BSREL, BENRHTWLIRY v a v &
EMRA T MM 2 +5 9. Disposition effect 2355V ME EHRE /N7 F—~< U AN
VY (Seru et al., 2010)Z 23T HALTE Y, disposition effect |THEJH T 5 Z & 3 E
FLWE s, LL7edn, disposition effect D FAT/FET D H A D4
IRGIZEL LN ERESNTWDLZ LB HY, ZOTEI A T R AR S
DM AFEERGF L2 EZIEDHILIZIEFE LR, B0 fisnTth b
Fischbacher et al. (2017)i%, BK—EKUEIZE L 72BRIZ T AT L0 B 8Tkt
FHET LR AN vy MA—F — Ot A A L7255 1213 disposition effect 736
MENCREH SN D — AT, BN —EKEIZZE L2 L2 EERICEMT DY
YA CFET TERERPEENICHENY 2 LRV E WS fHREzHELTND.
Disposition effect DIEJHIZ K LTV ~ A X D) 72 & 7% Fischbacher & D 5
1%, AR OLRENEZ R THRERIZEMRT 22 LN TE5—F57T, fHFideit
DEANDITERE BREICHET L) Z LRIy VICET 5% < OMT
e L 3P JE T DRERTH & 5. Disposition effect DB A N2 I AFIEIZD
WG| EEEEICHRFA SN OIREMETH L LEZX D725 9.

U bo#Ema i £ 2 T, AR TEERERICH L Tr Al y FOEEMEEN
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RETDHHBEW I AULE Z1T 5 Z & T disposition effect & #¥JH St25 Z L A3 A[HE
WE DI RRRET S, BARRIIZIE, BEFRIC — eV R 253 5~
T EWVWIHOBEMNREELZ 252 LT, BETS COREITENIZBNT
disposition effect 23T 572 E 9 &2 EBRWIITIREET 5. EBRSINE BT
BRHOBEE S EZTIRIET, 70X MIERSINE & "B H T, B8 AT
STEREEAT > TR WEED R — SN TORG B Z ik 5 Z & T, Gk
D B IBREE - Ba&HHK 72 E DR EH— L7295 2T, disposition effect (2%}
T HHERIN ADKP BN R A HEET S

AWFFEIE, FaRi@ Y BET S & o, RHHIZIEEI L TW 2 2356l S 725
BREREZHWT, lAOEEITEIZXGRE LB EOWERRE T o Z LMltt
ABRCT)D FETHON L TND L WO R E BT HDH7e 6T, Sa kg
MHgpETHZ LTy IR arkya— MRY Y a Y TOTEIANAL T AD
FACDENEBE LI 217> TCWARICHHHMENH S, AT, #H% F L
Y FORBEIZ L DATEN S T ADZALDENZ 3T L T D RIS ORISR H 5.

FEROFMEFIZUTOWEY B EIND. U OEBEMEEZNE L T LHEIN
AT X o T disposition effect ZHIH TE 570 E 9 7% RCT OFiE%E HWTHHT
L7oRESR, H—IZ, WLE %@ U C disposition effect 238 S 4172, 26 12, m
IRV varéa— bRV Y a YRR LGNS, v 7 RY Y a il
R LT BFICUEDREPBIE S, &ZIC, AERITMGIC LY RR
HOGAEICI VM BIEIND Z EDRRB Iz, UL EORERIE, RADORETT
okt L CHOEENIBENE TH D Z & & T L RIFFIZ, disposition effect %
R E LI ADZROKR/NIIAEG L RRRET L L 2R LTS,

AREORITIKDO LB Th 5. 3.2 FCIEEE T 5 e THF5EIC kT 2 A D
B ST 2R T. 33 ETIEERT VA V2R T. 34| TT—¥ -y b,
EHIZHOWTHBT 5. 3.5 BTIESTOET VICHONWTHBT 5. 3.6 B TIX
HEERE L5, disposition effect (2% 9 2B RIFEE DRI OV THEwmZ R~ T .
3.7 ECITHEMMEZ MRS L 3.8 BICATRDO £ L OB LOAROREZ KT

3.2, AWFIEOE R

H2E T/ LY, disposition effect |23 D858 % < X, disposition effect
DI EZFZRELTZ S O, HADEESCHES) & disposition effect 0 B A 5~ 72
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HLOTH Y, EHERZRI AT L D disposition effect DB 715 % RCT O Tk THF
LI bOEFED L, HHELTHERAD Yy MA—F—DHREGMEZTNTZ Y
DIZR B TWD . F Z TAMIE Tl disposition effect & #E il < 5/ AD—>
ELTHREZRICHEUY OBREEMNZNE L T HHENTFELITY, £ OWENR
W HNTT 5.

AWFEOREBRE LTIE, BETEOSHITHE W TENGIZHEE L EZREREE
ZHWTRCT #fTo7em b onsd. BERo@y, BiTirsticisi) 5 ERT
EHi%E I BB TE TWRWE W) RN H 5720, AR TIZBEFED
TGNl U7 i 2 M Uiz, A RIA WG I2E, ERENH
SIMCORELTL MLy R TREZITI A Ea—d— b —F—1RE
MLTWD 7w, HEHEIOERTHIZIER —OME A ZFHIE 5 Z &80
RELR-oTHY, ENHBITEWIEIRE TSV 2 HIXER MG LH0 KL
BETEORELEAD %

AWFFEORFE L LTI, HRMEEEDREI 28 EmE L T0WDLRB BT L
5. ZHE TORETEOMIEDZL X, BRI AEE &\ o T2 BIW) & pE & %t
G E LTV DR, BIEEZ W2 08r Tldfass BRI & TR T TEi
AT AZENELDBENR S SH. TOEAIL, B ICHWEEOIG|TIX, —
MRAIZHRS IR ISR 2 AR Tl T892 0 | 2 LR IT TR R0, EEHLD
FILoT MRALTWRWEEZTED ] L) 1250 | OMENERLOL
WeHTh D, FHE I, 25780 | 3B E W & B 0 SHle s o 7=,
B0 EEWTIEERNEN R LD THD. —F, HMERLEYEGI(LLT,
eI D)ITEGRF(EE &L BEOZBEOHLOZIFEL)TH Y, 580 THEW
TH 1 BS54 720 OFELSERITITEZDN 2. LT > T, Semig| TldZEeR
FOWMEEZ O ETZOFOE 2 TUE, 5 EAREE TR COREITEIOZEIX

2 VTS, ANMOZMEITIMZ T, —EDOT NIV XLIHENRGIT 5802 B a—
H— b —=F=PEETS TORBICSNL, ZELarva—F— L —X—0DEH
(2K o THRAEMIME AR ET 2R TR ZEFEL TV VAT ATH D, LR > TH
ARITHEE LTk S 2 & 1 BAZOFFOMEDO T b 2 < ERICHRT D 2 LT TE 20,
VAT LAREILLY A a— S — =X —DRGNI LD~ =7 v M 8T RFER
ZIMEOWENC K D~—T v A X7 M ERD X ORETH I & T, NARMEEK
BEREZHERF LoD, MFOMEOHIPHINORETHED L FEBILT L 2 ENHETH .
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2725 KAFETIE, M| 2t 4piin & 45 2 & T, GO LA TR
1TENI A 7 AT H 2 5528 % Al RE72 R U HEFR L 72 | C, disposition effect (2§79
DAL E RN R e o H 2 & A FRE L LTz,

3.3. SEBR
3.3.1. FEBro A/

AREBROBWNL, [N—UIZHEWEEI D 2T 5 %) L) EEITENCE
T 5 N— VBB 2 5B I AN disposition effect (252 HEEZH L 0NMZT 5
ZEThDH. EIT, ERBINEEZ N — M A MLy br— VRO R
T UHE LA, N — A2 MREIZOBE I — L OFFEEZITW, 2 hr—
VEEE D AT 2 & CHEMIN ADLBENFEZ SIS 5.

3.3.2. BRI 2 o EERERER

EHG AR L= EZRTEHICE, 2o Pa—4—lLbvIal—varok
THEE SN AT &, ZAUTINZ CTAMDBEGNCSINT 5 HG0 —FE & 5.
FiR (2003)1%, FHEMENIC ML —F —DfTEhE2 g L @ o —Y v bR
MEL, (REOEMT BT — 2 FRRETEIZITY 2 & T, EBED
GRS L FRROBIR 2 BT LB~ rFo—V o o Iialb—vay
TFNE, NLHSRETLVEERZL TS, ALHSET LV EHWSZ LT, #]
HICHENTHICE 2 DA N7 MOTHEREOZNEERICE 2 DB
EDHTEATH ZEMARE L 72 5. Bl 21X, Yagietal (2011) T A Tz v
TZE5e 0 IHH DR AXTIGIC G 2 D5 8% o8 LT=. F£72, NASDAQ TIIF-OMHE
DINHDEFINFEFICG 2 D4 /37 MERIET D7D N LHiEZ W5
(Darley and Outkin, 2007)72 £, ANLHGITHEOTHLEFHI BISH SN TN D,

DX D7, BEOERTTYS L IFIEE U A2 R0, S5
ARG SME & LTSN L TEEBMICRE 21TV, 22 THELND TS
SN OGS | B 2 W CTHESINE OB HRAE 7 0¥ X &2 Ed 5 3
Broo Z & A& TREETEE R & A TV D (Izumietal., 2005). = 2 T, AL
BIZABDOBMENBIN L TWAHSO Z & & TRRTE] L Es. Sl
G HTENRCT S 7 — 2 Z5F IS 2 2 LA MRETH Y, HEGSGIIRE
FOITEN W5 DI LT- EREBEE Ch 5.
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AREBRTITEREBRL LT, MREHL VLI R AT 4T 22— MMED
VTS?*(Virtual Trading Simulation System)Z ] L7=. VTS |Z&@EERED FL—4
—DBERRHBEWE TONEOFHE|Z %V%M5ﬁ%ﬁ%vx%Af,ﬁ%
FTER G| DALAL A 2 (RBR T & 2 K O I EBR O MG BB 2 U Eilm & O
@Wﬁ%%ﬁ#é%wﬁ%éﬁﬂvi&%ﬁ@@%ﬁ/~kaf%%%%h
TBY, flziE, e bbb —F—MAREZDOLE O HRERERIT
disposition effect 2355\ Z & &7~ L7z Uedaetal. (2008)DZEER<°, 7’1 b L — & —
ITHBIC R LY FRH DA, PLy RRRWSEAICHRE Y K& R RS
IS Z L AR LI EmRHE Dy Q015D EBR ENDH B,

AR TILERSINE 1T VIS EORGIDEEZ 1 A1 OETSRAL, 1 A1
BDPC ZFH LT VTS? ECTHREIZ1T 5. VIS OB Z 4 3.1 IT7R7.

3.33. W5x4

Disposition Effect Z 2 > 72 JeATHFSE TlX, BEEERIC L D2 AR — 7+ U A %%t
L LIPS LT D0, KEBRO BB TH S disposition effect (253
DHAVENR 2 L0 IO 2121E, H—0efErEICET 2 ETE %5
HrtGel 3 201F 9 MEE L. 1 #DOHDOIG Z %5 & LT disposition effect
% oMt L7 92121% Choe and Eom (2009)723%5(F 541 %. Choe and Eom (2009)1%
s ER A RN FE RS [(KOSPD) D) 2 4EH D& HRG | 2 3 Hr L, EARE I
THFIT disposition effect NI HER IND Z E XL MNT LIz, RERIZEBWT
I%, Choeand Eom (2009)%£3512, HARDOMAMIEESEY ToH 5 HifE 225mini % HY
glxtge & Uiz, A% 225mini 13 A#CEEIRAN 260 G & U7 sRflifa £t <, EA
BEZDBIET 2O F TIIHAIC S R ARHBEOREL TH 5.

3.3.4. BHETTGRE DR E

VTS (XS SINE DOFRENT Lo TR S E B3 2 BS | Fris | oA 2 £ H

Ltﬁ%ﬁ%f%é SN VTS? [ fi_FC B 225mini OARIEHRZ Y 704
ICHERR T D5 2 LN TE D, VISP HEHICIFRIEWMZ T T, ZIMEREIC

ﬁﬁ_ﬁ#@m%: —AMBUE SND. SIEITEUE SN =2 — AN HER

225mini OEENT G- 2 DB L, EEZ1T 5. BETGICE, ERSNE

LISMC, EBRENRH SN U ORELT- MLy RIZ-> THBE AT 2 B a—X
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— FL—=F—=BZML TNDD, EREDPFEANIRE Lo EROAMR SR
IFIFTIEVMEB X N EBINDD, RERMMEIESME 2B OGN LY WA
FICRTET 5. BUE S D =2 — A K OZFFUTHIET 5 H £ 225mini O ZEAR DA
RS ZNL, MEIZEBRITE Z o 72 HRFORAT S T Uit N A 2 LT
TR LT, EBRBINE OFRIEGROZERNEE L 2N E ), =2 — AP Tff
AT 2BEEAFNIZRZEO LD L Uiz, EERICHTE LI EAROMEE A LEE L
= a— AW EF 3.1 ITRT.

3.3.5. FEBRSINE

BRIFERE TIX WS 1 O AMLR 112 AN ERICSIN L. EHRrS
MENTHGFESALOHAMEERETH Y, LR TOSM - RBMTFED LT
WV IR A DERSINEE U — A2 hEE o> ba— L0 BT
7o, THOSBITFEESAHONFHYERNEHBLZLO T, EEHMNICL2RE
F 72 R T TR BT, REBRUANIIEM L725FT A b ORAEN _HER©
IFTE L RD LTRSS Tn 5.

3.3.6. ALE (U1 L—LDiEE)

Locke and Mann (2005)i%, CME OSEWE5| D7 a0 d b b— &2 —NIEESERY 7R
1TEhARA T A% i/ NRICT 2720012, RERFTHMENHTWERY v a v &2 K
<z 7ZpnEWV D Tdiscipline (B | #EHE L THRY, ZOHEZTFLNE D
BGOSR EEET D Z L E R LTS, £ 2 TAIFFE T, PV —h A
NEICOBIGZAT I RNZRD L 9 2 — VA2 fRE LT,

<{EH L—n >

- TR OBREFIILTHY Y KL FLLOTHD. RONL—IVESFDH I L.
- BSHTHR VT, AR 225mini 1 #2729, 10,000 %28 2 5 RFEE %2 %2 T
IR 720, FHIHE 23 H #% 225mini 1 BUZ-2 & 10,000 A2 22 51278 > 78
BILHECMITHEI Y 21795 Z &

KIFZETON AL, — KR BERTOL@M ) T —HE L WD L%, 8
HEO—BE L CHEWEELZITI LD ThD. LN T, FEHE 7 STk
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XD LIREI SN IR D RN B D T2, —RIREE O SURIZS TiELH 5
BRUCITFEEILETHS. L, ?‘E%P‘J’ﬁ%—ré 2 E D MIFXFEBRSINEEA D
HIWNATE B TR Y, BEREMNMTEI AN, 7 AICERZ S 72 63 At n
HOMEIMERTT L ZLITERRDL EEZBND.

2B, AR TIIRE T 4+ —~ AL U807 W A2 5 2 Tz,
ZDI=8, ERSINE OREITE 2SI 272012, THREIEREIL T THA
FEEDO NERYFICEEIND | BE2E2H 2 T, NFH COFOm LA~
Byt vy 7 L. ZoAIZB L TlX, Camerer and Hogarth (1999)73
WEOEREZ L Ea— LZmLIcBnT, &80 2T 0 7R T7 4 —~
YA EEEDLNE D INEIE AT OFBITKAFEL, TiHERsIer —4, —7 v
arHDHNEY AT DOEWDERIICBWTIEENA 2T 0 7 O[T 7
F = U ATEBEE RIS RN EBRRTND ZEnD, RERTOREITHET
i CORERLFERW LR TX 5 LHERIENS.

3.3.7. FERFIA

B i ZBRIT A FHSEIEN L-(7 — A1 b —R5). K47 — A DBRIERTIC
EHBNMELBICESHOEEE 5 2 T %, W5|IBMGE, —ERMOTHI
14TV, BRSO EITEIRCI S HE TR TONGR 72 &2 FHHl 5.

25 BIOEFREITX 32 127 THY . r—A 1 KT —Z 21X M) —F AV
M- v e — A NT ISR L TOEEIRELTHT, 7r—2 3 kO
— A2 4 IZBWVWT M) — AV MEIZOART—AERNZHEY) Y V— LV OFFE % 1T
9. — A5 TIEBOMEEE bITHEEZITHR.

K — 2 OERRE ] & G IR NICEE S D =2 — 28, EBRSINEITH
DU TOHONTREEEKR VRV Y a &R 3277, %&~z®£mﬁ%i9
G~ k7o TS, FEBRIINY — A M- v br— Ui e b ITHERE
L7Z2 HREICERL, 1 BRI —RA 10 r—A3%EL, 2 HAIZ A —XA
4 OV —R 5 %#FET 5. F—BANOTr—ZAMOA o Z—r11F 30 505
2 EBRET, FHORT Y 2 —/WTHBiED 338 EFRASrV2—/v O#EY,
FU—hKAVRREAON 2 b —LBECHI—TCTH Y, FFZIRIZEAEICE 5T
HBEARRTENTES, £, KRR —ADET £ TITOND RN
19 FF CTh -7z, SEOFER TOAEORSHE L TWHEYIY &34 500
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WIELRLT D LD, Fr—A 3 DIREOFERTIX, FEBRBGE A CTHLEITN
X CH% 225mini DEWFFHZRA LI2IREEE LTS,

K/ — AT O A% 225mini DEE)E OWE LK 33 177, F7r—RITBTD
H#% 225mini @ H RIS RO FEHIEIE-0.96%70> 5 025% T, HIRA T T 4 U T «
IZ 6.81%0> 5 23.47%, AR ZRIE-7.44%7 5 3.82% L 72> T 5. L2 RO
B DWW TIIAERHIED 0152V, EHIRBENEER & BB EN RO
EZOFMIZL->THEL, RENOSTZHAEIT TRL U R L), RENRZZ)H-S
AL ThL RHY ) LIl L7z,

338, FEBRAF T 2—)L

WLEIZEE T 2N MY — R A NHEOEBRSIINE N hae— LR D%
BRSNS Z L Z2<T20, lcay ha— B ETOEREZITY, T
FU— kX MEEDOIFERR A Eii L7-.

« oy ha—/LRE 201956 H3H ~6H4H

« PU—FRA2 MEE: 20196 H10H~6H11H

T2, ary e —AHENSL MY — A2 MEICK T — A TOES) X O/E =
2 — AR EOTWHERNFRNABDOLRNE D, a3 ba— L HORBRBINE
W2, 2BV T R — A MRS L WX S faRzfTo 7. 72721,
AREBRTITZ her— VS MU — b A 2 MEEICTHERA TR T2 Al6E
PEIZ DWW THEIFHAI L TUvZguy,

VTS? # W g TS ClE, F—D=a2—ARCHHEE ML FEREBITE S
S, FEERZIINE ORGIZ X0 FEOVERRE DMk 2 & 234 C 5 72, #EEER—7r
— AL L5 A, EEE BRI T DT TR, LeR- T, ]I
HIWCFEBREEB L2y ba— VNS HETEREZITO MU — kA2 ME~,
K —ADOWUARER EOBFERPMEESINTHAETH, P — AV METOE
BRICBWTZEOBY IZHENEH IN DL DT TIERW., 72, il Lo Fae4k
CHORMEL D=2 —RIL5 T —ATEGF 8 HH LD, =a—ANHiRLIZEL
% EIXE ORI OFGRIUIIL U TR 5720, HIZ—H 0 =a—R7F0n
HENCE S SN TWTh, BERT 3 —< U AZAEFNC2 D SR 6T b
2= BHEOERSMENT A TO=a— A& L ThI — A2 MEIEX
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A2 EIIARAREIZITV. LT - T, 2 ba—)LBEOEBRSINE B EERE DS
RESEFOTERNBICONVWT MY — h XA MEEIZEAAN LA TH, WEEAR
S L CRIERWE B 2 D,

3.4, T —X B ILOFRHET

AR THTICHND T —2I1%, r—A 1 b r—2 5 OFRFRIZEBT
LEBRT—Z ROFEGIZRE LEERSZMEOFEANBHETHL. UTT —
ZIZHOWTRL#T 5.

34.1. FEBRT—4

REBRTIE, r—A 1 67— 5 OF X TOBETSREIZBNT,
[disposition effect | 55 ﬁ"éﬁaﬁj &, TRENT p—~ 2 RCEET 5
ZEHHI L7, BRI OB HEIEE2 K 3.4 [TR T

3.4.1.1. disposition effect (Z B&H# 9~ 2% FEf

Disposition effect D BARE) 72 5HRI H1EIIMFZE e ORI AIRE/2 7 — X 1T K » TR
20, FATHFRICE W TIZEIE 3 2OFERHVSLR TS, §—IX, Odean
(1998)%3T > 72 PGR-PLR #T CTH 5. ZAuiL, BSIHIH P IcRER N HEK %
%ﬁbtn—k7¢)ﬁ@ﬁgk%£ﬁ@ﬁ—b7¢Uﬁ@ﬁ%%%mf,
FFRIZ 5D 2 EBHANROEFIE N HHRICTED 2 FBEBRROFEZ 2 LIV E
% 1 HENLCEET 5 Z & T, disposition effect D KE 2B LDTHDH. F
" |Z Grinblatt and Keloharju (2001)i2 & 5 v ¥ v MaElJf23 2815 541 % . Grinblatt and
Keloharju Q00)IZfRAE L CWBHBRY v a » & 5Eld 5 0MEH LT 2 0D Lk
&, BHom20rolkia BT, REXNTEHNT L5 6 OREER N
disposition effect EHiBLHIITHS Z E 2P HEMNMTL TS, FHEUDFEE LT
Kohsaka et al. Q01 7)ITIRFETE DI G| & KT ¥ I —EH % ORF R OFHIE O A i
Tr Yy MElJf#d b Z & T disposition effect D K& X ZHEE Lz, B D FiEE
L C, Feng and Seasholes (2005)75 N2 4775547 2328 1F 541 5 . Feng and Seasholes
QROOSNIHRE D RA STV D W 2 5HHI9 % Z & T disposition effect 71| L
7.

AHBIFZE T 1 $A OB 5 2 e ¥ D B 12 IR E L T PGR-PLR 04T &2 4T -
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7= Choe and Eom (200921, LL N D8 Y Proportion of Gain Realized (PGR)
& Proportion of Loss Realized (PLR)% 1% L, Disposition Effect(DE)% &3 L
7.

Proportion of Gain Realized (PGR) ¥ X O Proportion of Loss Realized (PLR)

i
PGR: = NRealizedGain
i i i
NRealizedGain+NPaperGain
Nieari
_ RealizedLoss
PLR; =— l.
N +N

RealizedLoss PaperLoss

ZIT, EBRBINE i 1TV TN izedcain L, FIAEAEH S ZHS| B,
Nieatizeaross \TTERMDEB SIVZBE HEL, NigpercainTa R 23 FE A4 L7 A EB
SN2 o T2 BB BEL, Nfapervoss VRS 235 A L2 R EBLE /g o 72 Eesl
H# A&7

Disposition Effect (DE)

DE;= PGR; — PLR;

EEBRBNE | © DE X, ® PGR & PLR D7+ L TCEFESND. DE DENIE
D% & 586, EBRSMENPERLY bHEE L0 BWEIAE TEBETHZ &
3L, DE DENKEZWIZ EHR disposition effect &/~ T EfEIR T 5.

#3400, BEREREE L CTO DE OFHHEIL 0.04, FEAERZIT 032 72
STEY, KEBRIZBWTHEK I bFIEE A EH L3 disposition effect D
HRAHERTE 2.

3412 BENRT p—~ o AZHET D e
BENRT r—~ ACEDLREL LT, Fr— AR TERATORKELR
(PLYZFHAIL7=. Nz T, Z7r—AH0OFHEOEFHE(Commission)Z 71l L
e, 2k, AERTOFERHIIGI&FED 0.01% THD.
# 34 0@V, HEHERE (PL) OFHfEIL 705,920, EHERZEIL 643,121 &
2o THEY, WIRITIHIESL2ENH L, 2R E L CUIRIENH M Th -7
IR TE 5.
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3.4.2. 8 NJEME
ARFEERTIRCT OFEZHNTWAD, “BEOT ¥ MMEOMEZR N ONEEME:D
R DT, FEBR AT 5 L0 BN OME N @2 5 L 7=,

CRT Score / CRT Time(GRAKH T A s 22T /ZRAH T A b [EIEHEFE)

Frederick (200512 & - TR SN2 F ST A b (Cognitive Refection Test) %
W TRRABEE ) 25 HH L7z, S8 A MImE CRIEIITE 2 1Q 7 A b
EHMEIND b DT, R 3 I ;ofﬁﬁéﬂfko 5 oy At THEME T &
HRBRTH 5. Oechssler et al. (2009)(Z L, BEKHT A PDOAaTILY A
7RI H AR T D, ARZEEBRTIL, Corgnet et al. (2018)\Z iV Y4 528k 21T © LRI
(CFERBIME RIS T A M2 FERL, BT A ORI T LRI -
T [ 2 FHEI L7z

Math Score(3F7 A b A7)
BEORINTIQ I L TERY, FFIZ 1Q O ER O THLEFORESIX
BEEITEN~DOS NS D Z & DVR S 3TV 5 (Grinblatt et al., 2012). AHAFFE
T, EBRSNFEEZNRE L CERNCE 3 BOKFET A NeEmL, TOARE
REBFRDOEZEE LTHWDZ e L. &7 A D 100 AT, 31
DOEFHT 300 Al RTHDH. K7 A NOREITEIREE CHEENG D, &
BEE P (FE IR <) E TOMF CTHET DIBEN S 2> T D,

RA Score(fEIR[E1EE )

Disposition effect (%, 77 A7 FEGERIZESWTHELDITENNNS T X LB X
LNTEY, HEALY EORERIEIZZ T LD 50003, REZMAOTEORES
2T 5. T, EBRBINE OEREEEE 2 &5 572> COFHA L7, fERELEEE O
FHINZIE, i - R (2006) 2332 L 7= fERRENEEE BT 2 7 > 7 — Mild &
B LTz,

Experience($ & #25R)
B EE 2 B E 5213 & disposition effect 737072\ \(Da Costa et al., 2013) & VY 9 7R
AERE L, R, ZEFEHLEEG, W, BRimfEESEY, 7 a L ED
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Z DL R i O B R DA e 2 A L7z

Female (P451])

LMEDIE D DB HE~T L Y 58V disposition effect Z7~9 Z & 2% Feng and
Seasholes, (2005)X°> Rau (2014), Da Costa et al. (2013) 52 L > TREN TN S 7280,
AW CIIE N B & L TR 2B L7z,

Degree (Fxi&5r)

Vaarmets et al. (2019)|3& 15 F 721X 15 2 FF o & & 5213 disposition effect 73
INEWZ L EZRLTWND. £ TR CTIIREAMELLL BN E ) hak
TH I B ERE L.

BT — & OFLRFFIREZ R 3.5 [T . REKST A N OFE AT 1.90 A
T®HY, Frederick (2005 KRFAEZ K BIAT ST T A N OFEROEE R TH 5
124 REV b EWRER TH oo, ERBRICE L TX, WFnun—20eR&PE
THEARERNH A2 REFIT 1124 T 234 THo7-. HRNCEL TlE, FEHRE
mE 1N24 9, 974REHE, 1SAREETHoT. ERBINF TN ThbF L
UL EDOEMEFLZRA LTV D, ERSINE 112 49, KA RN FLETHDL B
DX 112 4H 474 T, LU EORNEZATHEIL65 4 ThHoT-

AKFEEBRTIIRCT 21795729, MU —hAV MEE 3> e —/LREO “REHT
ENBHEICRERMY NNV EEERLIE A, K36 DY, HEHRIC
DWT DR BRI S%KETHBERZN D DD, FNLUSADREMEIZOWTIE
MMICAEERET R, JET VA 2bENTWD CH L7z,

3.43. B
3.4.3.1. #EEREIAEL
AR L72EBRCRHAIL7=T — X 2 Gi A5 s L THWS

3.4.3.2. PIAZEH

RO NJEIEINA, 7—AF e RS r—AFZI—&, WEOREZRKT
WES X —, r—AZ I —LHES I —ORERERAER L T5.
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3.5. i FRE

AETIE 4FECTERELET—ZZ2HWTED L ) RFETHWNEIT I AR
T ARBFETIL, SMVERIC G X T BE N ADLE R ZFHT 2720, 25 [
DI — A & FRBINE L~V TEHAI S T2 R0V T — & & W T2 FERE T
1T o7,

3.5.1. HEEET /L (DID HEE)

BORENRZFUT L5720, & 5 BOERT — X TORER 2 #an A
EL, T—AXI—, WEX I —, F— AKX I —LUEY I — DR ZEHZ 2
$o b U CHENER) 72 DID(Difference-In-Difference)E & 217> 7=. HEEZUTRDE Y
Thb.

<DID H#E&E A >
Yie = Bo + B1Treatment;

5 5
+ Z B,CaseDum; + Z BmCaseDum, + Treatment; + n; + &;

2T, WY I 431 TR L WAE A E 2 I H WD .
Treatment;|(ZEBRSNE | WMV —FA U MEICEL TS EX 1, £9Th
WEX0EEDHI—BHAEX I —)THD. CaseDumlIr— At DL E 1,
ZITRNWEZ0Z DX I BT —AXI)ThHDH. I 3FERSINE | @
[ ERN R AR

AREBRTIINEEOMBERECEWL S, Hfil SR T CRELZ L T
WA, i ET LD CaseDum, & Treatment; DX FEEDRE A HEE T 5 =
ET, AT ABEL D AREMEZHERR Lo oK 7 — R tIZB 1) DHE DILEZN T
EHEETDH I ENTE D, HEMIT AT LY disposition effect 238035 72 513,
DE WA L LTeGE OREH OB O FNAICR D & FRINS.

3.6. HEERE R
AEBROEIRTHIHEONEDREZHIT D720, & 5 BOFERFr—AD

FERA RNV TFT—H L L CHRBELIZ9 2T, 3.5 CERE LIZET/LIZHEW DID
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WEZ TN LT, N A UREDRER, BRIV ET VNN L ORERBES
MizTe D, LARED ot TIRE B Rt O it R4 fak 9 5. #han 1250
disposition effect {542 (PGR,PLR.DE) L, H& /N7 r—~< > Afat% (& fﬁﬁ
FHEH) MW, T REemild 5.

3.6.1. Disposition effect (Z%f 92 WLiE%h F
3.6.1.1. FHIRI 7R E R R OHEE

Disposition effect Z x5 & L7zEUROMR, AE 1 BIHICZYET 575 —A 31
BWTLENRIC K D PLR DN DE OV 03 fesE S iz, —J5 PGR T
TOHEERNENTIIHER I N2 o T2, fERER 3T IORT.

PLR ICEHL TIE, 77— A 3 IZBNWTHT —AHX I —LAEHN I — DR AZHDOL%
BIIAEICEDOMEEZ R L TV A (RE 0.22, HEHEREZE 0.05). —J7, A& 2 [HHIC
AT D — A 4 TOREEOBREIIIEDE TH 20N AE TIE/e\W. DEIZEL
T, E 1 HHETHH T — A3 ICBWVW T —AX I —LALE X I —DRRFEH
DIREP A EIZADEEZ R LTV D (1R%-0.21, fEHERZE 0.06)08, ALE 2 [A1H T
b5 —A 4 OFRBUIAE TRV,

bnt, RU—h A2 MEEOEBRSME X, WEZRIC L VEELEEHT D
A2 EmEY PLR DM LT Z & T, #ERIIC DE BN LT ERIRTE 5.
DT EIIARFEBROLE P IRFIRICKT T DR Th oo 2 & LA 7o ih R
Tho. r—A3 TOHLABERLENRDBIEZESH, 7F—A 4 TIHBEIAR
molBRE LT, MEMRNEERZ®REL ZEIRBTZ 8L, &
HUNEIT—A 3 L —R2 4 O LY ROBEWHRRE LTHEINS. 2
D A U IR EOEEME ORI B W CTHERTNT 5.

3.6.12. 7« v a— MRIOABHROHEE

Disposition effect [Z 2 — FAR T a X0 b TR 3 A2BNWTEY
< BER XD £ ) Choe and Eom (2009) D 2B+ 2, WLERN RN o o F
RYvarvekya— R MRUYa VTR AEEEZEZELT, v /Ky va
YDOHDMGIE v a— hRY Y a Y OHBORGNI55 T TEhZh DID #EiE % 32
fille. vy 7Ry a OB EMEE LIZHERMEELRKISIC, va— FKRY
VarDhENRE LIHEER R AR 3.9 ITRT.
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F 38 THERINDEY, n 7 RY Y a rOHEOHETEIZEB VT, PLR & #in
AL LIct, 77— A 3 OREPAEIZIEERRE 0.17, H£EFEZE 0.07)TH 5
ZEITA, 7= 41BNV T BREDA B IZERRE 0.16, HEHERA 0.07) & 72
S>TW5. 72 DEIZELTHREERIZ, 7F—R 3 ODREDAEIZAFRE-0.15,
BHERZZ0.09)TH D Z LA, 7 — A 42BN T HRENA BICA(RE-0.18,
AR ZE 0.08) L 72> T D . 2EBIZxIRE LIHE TIZr — A 3 TOAULE
BRENHERTE TN, v IRy g AR LTIy — R 3 P TlEn r—

BV THUEDEPERTE S, —F, RH39DHEY, Ya—bKRKIva
NTKT U CHLE N R DR S LD DI, PLR Z Wi iA S & L= e D r— 2 3
IZBWTDOHRTHH(FRE0.16, FEAERZE 0.08).

3.6.2. BWENRT F—v 2 AITKT B ALE LR
%%Eﬁ@m%i@%@ﬂ«mmmmm%ﬁ%&LkmD%E@F%%ﬁam
IRT. BB L UL, YA 3 BT —AF I —LUEL I —D
RAEEDREPAE TIERL, F— 2 4 ORBIIAEICIEDEEZ R L TWA (IR
$5172,547, AR 100,066). —J7, 77— A 5 ORAEHORHIIARICADE
ZHL> TV D (%L -188,740, HEHE(RZE 100,066).

3.6.1 FE D disposition effect |2 X[ T DLELNR L O LADETELET DL, K
MR 31T 2 HEBRERBE TlX, ZEMIT AL L 5 disposition effect DRIk A3 22 E /)
PRI OWEIZIT DR NB S TV RN ERX gD, ZOEEE LT, HEMNITA

(ZEVATEINA T 22 Db OILHIRHVEHIF TERT 208, 1T T ADE
BrBLTNT 4=~ ZADOWELHERT HITE, HOBRERMIZOIZ > TE
AT 20ERHDT-DEEEZOND. R TITERBBEAR SN TND Z
& /5 disposition effect DEI N EHIFIICHKE N T +r—~ L ADSKEE HTZ 5T
EWNWDI NS = B ERNCHER TE R T2l & 5 .

FHEHZEE L T EOF BB, HBEMN AL 2 HEE~D
WEIIGIE LW EDNERTE D, LeD - T, EBERICE 2 20L& FIT
WS IBEEDOECIZER L2 b DO TR W ERbN5D.

3.6.3. IHTRERDOE L8
EiRo@E Yy [— VBRI Y 2T 5 X&) EWHHEEID v — a2 E 2
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HAEIZ XV, PLR % & 5 T disposition effect ZHJH S5 Z &M AHETH
L2 EBHEREINT.. FOBRITHIC o IR g i LTRSS A TH
HZENRENT. — T, disposition effect OEJHIZHIARIIZ ITE N7 4 —
VU AIREEE LW RIS .

3.7. THEEMEOMER

3.7.1. Propensity Score Matching(PSM) % H\ 7= /34T

AREBRTIIRCT ODFEEZANTNDD, “HONFHITFEESLO NFRYE
MFERELTZ S DT, BFET A NORGES M TIZEFELL RS L HITRY 5
T oNTTeD, BT A MMEE TR TV WnEBENRHDH. £ 2T, FEiR
DRTNZEUSG U@ BRYE GRA ST A2 b A a7, SRR ET 2 MalZHHE, &
FTANRAAY, fEREDEEE, RERER, MR, &EEAD) VW TsyF U
Z1To 70 BT, ALERI% TO DE OEALZLEDO A IEIZ L - THEE L7z, & 3.11
IR THEY, v TF T ETSTHEICBN T Yy T U 7 E{To TV RN
B OHEEREF EFERIS, MU — R A2 MEEDIZ S DULERZIZ DE b LT 5
ZENMERTE T,

3.7.2. ALELLEIO disposition effect D B % Z & L 72047

JLiE LARIT O disposition effect (2 K 0 ALESNIR AN R D AlRetE 2B E L, L&ELL
A1 DE NI EOREE SEHLL RO RS T 251 TRESI R 22
FNHEE L=, 2T, ALELLRGTO disposition effect (21X —A 1 &7 —A2 T
? DE D% 4 /r— ADOEG| HETIMEYE) L7 Ex H\ W=, & DE BEOHEE
FEREZFR 31212, K DERECOREERER 2 3.13 1TRT.
%3&&0%3B®L@,m%uw@DE@%ﬁ EIo5Fr—231cBW\T
RLEZH AT L0 PLR 23880 L DE N+ 5 Z L 3R S iz, EHIC DE %
WAL & LTt ORZHOREBOMEM 2 s 2 &, & DE FETIIRE
-0.15, EHERZE 0.09 THLOITx L, (K DE B TIl3FR%8-0.28, #EHERZE 0.09 T
HDH. ZDOZ LD, AUELLEITO disposition effect 73 72 WVEERSINE 2% L T
KO RNLEZDRB R S5 LRIRTE 5.

3.73. NV REEBE LS
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ARERTIX, £SHEOFERF—ADI B —RA3 DR L ROH LMY T
HY, TSI P L Y KRRV TH 72, LYy ROFENEEITEIR X
LEN RN B L T T AR EZZE L, 77— A 3 ZRW\We 4 r—RADH%
M7= DID #EE 2 M L7z, £ ORR, LEEZIToT 75— 412B8WT, &
VTV E AW HEE & RO LB RSB S 7o, HEERE R 2 £ 3.14 1T

PLRIZBELTIE, LE2FB THLH T — A 4IZBNWTT—AX I — LAESX
L —OREHOFREIAEIZIEOMEEZ R LT 5 (1552 0.08, (R 2 0.04). DE
(Z Fa'él LTCIE, ZF—RA2 4 IZBWTT—AF I —LAEF I —DREHORENE
\\\\\\ BADMHEZ R L TV D (FRE-0.10, AR 0.06). ZDOZ&06, RLU RO
75% RO THEHEIZ LV disposition effect DRI T D EFRIR T 5. 7272 L
PLR s Y DE W HUZEB W T b R EHOAROAERHE T 3.8 THER Lot
TNERGE LTEGEDr— R 3 TOREHDFRBOMIMEL Y /S VMET
HY, FHZIZ LY RBHDGEE DT D DRENREPRLS DD LRIRTX
L. F—A3EFTEN LV REAETLHMGTHY, BEEZDXT~v—7 v bD
1% 9 73 disposition effect DFEEZL 09 <, £FEHORHE S HV &5 Muhl
and Talpsepp (2018)D#5Hi & —E T 2/ R L FR 5.

3.7.4. FHEIENREA LI BB IS IRE L2047

ARFZETIE, U — bk A2 FEECKR L T DA —MZHEWBYI Y 2475 &
INTHERZ B 2720y, WO W PIC R E RBRN AT T, BUY L—1 42w H
T DMBENIRN S T FERBINE bFET D, £ 2T, sHlidE S — &K ELL R4
L2 IRE U CALEZD R 2 08T Lz, BRI, — B CTHRMEEN A L
TEWENTRE L7 v e, minil Kb 720 OFHmEDS 5,000 LI EIZ/e -7z
B NCRRE L=V > 7 % T DE Z#Ean 284 & U 7= DID #EE % 52 L 7-.
HEERE R A2 3.15 12T

#%315 2) o@Eby, EEP—ETHRAE LG IIRE Lo 7 vizisn
TH7—A 3BV TAERICL Y DE PERZICEBT S Z &8RSN,
F7-5 3.15 (3) OBV minil & H 720 OFHMELY 5,000 FLLEIZ7e > 7= H5 1
RE LTV 7kt LClE, 7—R 3 72T TRETFT—2 4 128V T HALER)
ENFEICHRSNZ. BEAN—EL ERE LY T NVICRETDHZ LT, &
D IR ALE RN R BLHI CE o IR T & 5.
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38. BHHIZ

AWFZETIL, U OBEEMZABEIBLL LIRSS 51 AIZ XV disposition
effect &V HITENNSNA T A ZEIHTE D00 E D A FEBRIZ T LTz, EOREE,
51T, ALEZ 8 U T disposition effect Z i S5 Z LN A[RETH D Z & DR
ST, FEEAS, ry RV arbva— MRY Y a VORENS, v
TIRTY a AT L TR D BFEICAENRPBIE SN, ®ZIS, B Ly
R LGEIZE VB LENENEGEOND Z BRIz, UL ORI,
N DFEEITENC X L TCHOABHNTARERTH D Z L 2nd & FRFIZ,
disposition effect Z x4 & L7c M ADERDOK/NZITHES b Lo RNEEST 5 Z
EEREBTLHEDTHD.

RZINCAMROFEICDONWTOBREEZIRAD ., T REDREIZ OV THEL
T 5. BEREOARO BIL, FEPESE L THRRDNG 26N> TH
HRIIICEE LVTEINRTE L L1562 ThD. LLENRLARERT
IFREZ & RO T — & 5 TIHAEDRITBI S oo, RER B EIR
SFHGES D T2 DI BL 2R JLE D[R B4R BT EIC DWW T BLE M TII P Tl
2. AEDEEEERLLTED, 1 EH OHBEORMEZERE LD, HDHWN
TN — N Z TR Do 126 O 258 b3 572 I K 0 AE DRI 2 = 6D 7
BB BN RN AT D E I D E oI T o0 ER D 5.

Fo, EBONFICEH L TH LRVAETH 5. KRERTITHEY D v—1r ok
WL R — AV FREICBW TRy —R2 B R—THo7=28, U —KFA b
2RI T TRRBU Y EELR T2, F—AZTLIZHEU REZL
{bE&E25 2 LIk~ T, disposition effect DIRJKIZFeiw 7B » KL i 2
TEMARRICAR D EE X HILD. F Tz, disposition effect [XAE SaEL & FI I AE Ik
TITENZRY WA Z A2 RTHLOTH LD, HUIY EHEZ T Tirdde <Rl
MELELIRE LG ONENRZM~DH L bHELEZIOND.

W TERREICEAT 0EELZ R T 5. B TS AW Ig| T, 2EIC
BWTHIEEAH T H EZRSMBITITEEAVRER DA LRV & ) JTER
GlE DERENFET 5. KRERTITHMEZ —U1 52 TR0V, HERT r—~
YA Ul 2 5 2 T2 8 ISR RD BT o a5 2 ENEE L.
Flo, REBRTII ML FORWHIGE TR ML RBBLMEGO R L RS &
L7eis, ER ML ROMGOGEDORBENRE T 52 L b 0EEEZ D
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5. BB TIE RCT OFETRETENCE 2 2 HBER RO %47 - T2iF5E
TELEEAD L, WETSGEIEH LIS BO I LR 008N 5.

MZT, MALEDKR G L T HITENASA T A I LRDLMFHREETH 5. A
JETIE, TETENCRIT HRENRITE N T R & LT disposition effect % ALE
DXL L7223, disposition effect 7217 Tld7e <, RFEMEE 2 — U X7 10 7 AR
FAFREMEE 22—V AT 4 7 AR EDITEINA T AR 8L, HEITENIRET
DATENINA T ATHY, TNHDNAA T ADRFEIEIZHE LI ANLE &S T A
DFHZITO ZEMAHOBEE LTETbND.

BT, EFBRBMEICOWTH LRORMPE S S, FlzIX7Ted hL—F—1&
EABER LT 5 2 & T, HETINHET 2 BR OS5I, oI #BERIZS
CTMVEN R Z T 5 2 ENARTE B2 N5,

FROX IR EE L, SRITLEBONECNEG, A T 4 705270
REETRTDHIETRVIRIENEBTINADOREGR AL TEDLEERD.
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3.9. [XFE%E
¥ 3.1 VTS? 2019 4FERR B | i

BTG o2ME XmmEmAL Lo News) = U TICEEESND =a— A &5
Fr, TG ~OREZHW L7125 2 C, BEEALFD [Order)] =V 7 TRELIT
I, BENIYIHEERTHD. AL TWAHRER VR Y a v LRI
HE¥ D [Position] =V 7 THICHRTHI ENTES.

Info Product
T R

0001 EEFS 22,209.65
<1-3FGDPELEE> FifAtk+0.3%, FEEE+12%, FEELES oolo = 0.10%
<OV FZF tE> BEE2. This 0020 A/ EIL 112.30
<ISEFHE - 1-38C0DP> FigiH0 20%ts, S3E0 9w M225-06 6B HiEmini 201806M0 22,210

Position

fr I NAFIES A —F— A2 — 506,400 SFHlEREER 550,000 #HEmSEt 105,000 FEFSs 1,11
== iR firr Rig [71=):4 BiE v JAk FRiART FHERE RmsEst =i el
M225-06  6EEEmini 5 22,210 a5 11,105,000 22,000 0 105,000 105,000 1100

BiFE B/S HRE IRiE el s FIES SIEEE BEB =
5 M225-06 FHEE THEF 22,210 5 22,000 5 22,000 201805/3
e | e T
625 4 22,225 625 4|C RN O30
572 s|CBw Omo |50 s72 3 owr OES
3 - 494 ]
57 5 s s [
22,205 502 3 WJE 22,205 502 3 m,—ulﬂ
22200 642 4|my 22200 642 4
es sz o —llNes o W=
P e -
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3.2 FEBRoOWEi

B DONPZ AL, FERSMEFELa L be— e MU — A2 M
DTRHIDT D, r—A 1 B OVr—R 2 TIE BB FEZBRGE E OETR <,
r—A3 Ll —Z2 4 OEFIZRY —FAY MEIZOBR—EDNL—)LTHEEID %
THEINEEE 2D, r—A 5 TIEFHOMBELR—&M4 L L—U0Ez 5 2 7
A

RO A

7—2A1 r—2Z1
&;zz 7;x2
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# 3.1 AR EFMfE =2 — R (DWJ
TLTED, %%féﬁﬁmﬁék%%@D
mméht%;~xﬁMFémé FREICLY, FBE LR A R E
K:y81~&~FV~§~ﬁ%E¢6.

R T S N CIRAR o H g A3

L7 HR PO Z RIS 5 &9

EER) ~y FIA Y

Ea

Index

3ATH  <VHEZH > 1HE S HI2.5%H,
61 Hidfgi 77 A

WBENIE LI A ooz EIc X
5L, —EH -0 O HIE32753,405H
T, AMERIA E2.5%HMmE 720, R KHEL
61 AiliE T EE-7-. R8T KeEzx 5D 5
Y7 —< 2R NCEEEEZEL LT
51 CHErLTWD

22,109.60

3A8H < RMBGHRE >4 F L ILRiE
B EE20% OGN D FA I

REPEER NRE LIS EE O R M E
EZ X2 L, HIEEE20%MED FiAL. BFIZIT
TEFIX30% & KIEZR M ONVE FLAATERY, #
RS XFEX RN L ARLTNAS.,

22,189.67

3A9R <MW TR > BOREHR5| L hE
12025% 3o v R

HERIC & A BRAR]5 LT IXR R oME L 7.5
nNTW5. HIE0.25%DBERESHN EniZiT5l
EFon a0k, mHTERE L TCWD. RE Y
v B 71440 5] EIFIEO TAR130.15~
0.35%DHFPAICINE > TEY, FD 5 HD104E
7280.25% & LTW5.

22,244.73
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3.2 SRR — AR

RS T —ADOWEGIFEREAT -T2, BFEBIL1 7 —AH7D 15 430iiE T, Bl
KGRIV T AU S Hif% 225mini Th 5. B9 BRLARER T 1,000,000 M D& 43
HEzbNTWh, F—A3nbr—A S5 TEHAIZINZ THR 225mini D 5 £
DEWRHHEX B TND.

Experience Time(min) Number of News Initial position Cash Treatment
Casel 12 13 - 1,000,000 JPY no
Case2 17 22 - 1,000,000 JPY no
Case3 11 18 5 contracts long of Nikkei 225 mini 1,000,000 JPY yes
Cased 15 16 5 contracts long of Nikkei 225 mini 1,000,000 JPY yes
Case5 9 17 5 contracts long of Nikkei 225 mini 1,000,000 JPY no

333 FEEBR— AOMGERE
K — A TO HEE 225mini OEE)E O E A2/~ 3. RIBENEYR & E B )
SEBARZZEZ LT EITIT N L K3 H 5 &I L.

Experience  Price(Start) Price(End) Average daily return  Daily Volatility  holding period return  Trend

Casel 21,835 22,670 0.25% 10.26% 3.82% no
Case2 20,000 19,875 -0.05% 6.81% -0.63% no
Case3 22,040 20,400 -0.96% 18.22% -7.44% yes
Case4 21,995 22,260 0.08% 13.39% 1.20% no
Case5 22,000 21,215 -0.51% 23.47% -3.57% no
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3.4 FEBRT— X OFLBHEE

PGR 3L TPLR X025 1 D% & HETHS. DE L PGR 7°H PLR %7
LBIWZETHY, -1 006 1 OM%EED. PLIT 1 7r—ARKT L7IZRE R TOHE
T, RFEBALSE & EBBEROGFHEL R T

Variable Definition Obs. Mean  Std. Dev.  Min. Max.
PGR The proportion of gain realized 560 0.50 0.21 0.00 1.00
PLR The proportion of loss realized 556 0.46 0.25 0.00 1.00

DE dispositon effect (PGR-PLR) 556 0.04 0.32 -0.80 1.00

PL Final ProfivLoss without commissioninone 500 505670 643121 421,000 2.978.500
case (Unit: Yen)

Total transaction fee in one case. (The
Commission commission rate was 0.01% of the trading 560 32,446 17,753 3,097 99,477
value.) (Unit: Yen)

3.5 EANBMEOFRHG &

HEH T A MT 3 K ROT A N, BFT A ME 300 A5#HA DT A M TH
% . fERRIERERE OFHINCIE, M - A (2006)23 366 U 7= fEfRmlke e (2 B35 7
Y— FREZBEHA L TS, BERER, MR, FAOX0 £20T 1 0 ZfEOWT
nnzbs.

Attribute Definition Obs. Mean  Std. Dev. Min. Max.

Score on cognitigve reflection test (CRT)

CRT Score CRT test consists of 3 questions , and the score is from 0 point 112 1.90 0.98 0.00 3.00
to 3 point. (Unit : Point)
Time needed to solve CRT test

CRT Time Generally, CRT test can be solved within 300seconds. 112 100.23 38.02 23.00 188.00
(Unit : Second)

Score on math test (300 points out of the total of 3 tests) (Unit :

Math Score Point)

112 177.44 50.62 51.00 287.00

RA Score Score on risk aversion test (Unit : Point) 112 0.00005 0.00010  -0.0001 0.0003

Investment experinece in stocks, foreign exchange trading,
Experience commodity or sotck futures, or other financial products. (0 : No 112 0.21 0.41 0.00 1.00
experience / 1: Have experience )

Female 1:female /0 :male 112 0.13 0.34 0.00 1.00

Degree 1 : master's degree and above / 0: otherwise 112 0.58 0.50 0.00 1.00
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#3.6 EABMEORRHEHE(=Y ba—BEE FU— kX2 MEOLER)
FYU—FAU Rty ha— LB M TOMABMHIZETS t BED
o N

Control Treatment
Attribute Mean Std. Dev. Mean Std. Dev. p-value
CRT Score 2.00 0.12 1.80 0.14 0.28
CRT Time 96.58 4.64 104.02 5.51 0.30
Math Score 179.77 6.27 175.02 7.30 0.62
RA Score 0.000045 0.000013 0.000053 0.000013 0.67
Experience 0.19 0.05 0.22 0.06 0.74
Female 0.21 0.05 0.05 0.03 0.02 **
Degree 0.58 0.07 0.58 0.07 0.98
Obs. 57 55

#3001, **p<0.05, *p<0.1

7 3.7 disposition effect |Z% 9 5 ALiE%h F
PGR }2 (*PLR & DE Z #2845 & L7- DID #E OFE R AR, AEZ{T-
Tl — 23— A3 RO —Z 4 ThY, £4—ATOUEZ)FIL DID OHEH

THERTE 5.
Dependent variable PGR PLR DE
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
Independent Variables
Treatment -0.05 0.03 * 0.00 0.03 -0.06 0.05
CaseDum?2 0.12 0.02 *** 0.01 0.03 0.11 0.04 ***
CaseDum3 0.27 0.02 *** 0.03 0.04 0.24 0.05 ***
CaseDum4 0.13 0.02 *** 0.02 0.04 0.11 0.05 **
CaseDum5 0.29 0.02 *** 0.21 0.04 *** 0.08 0.05 *
DID
CaseDum3 x Treatment 0.02 0.03 0.22 0.05 *** -0.21 0.06 ***
CaseDum4 x Treatment -0.02 0.03 0.08 0.05 -0.10 0.06
CaseDum5 x Treatment -0.01 0.03 -0.02 0.05 0.01 0.06
_cons 0.36 0.02 *** 0.37 0.03 *** -0.01 0.04
No. Obs. 560 556 556
No. Groups 112 112 112

##8p<(.01, **p<0.05, *p<0.1
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7 3.8 disposition effect |Zxf T DALENFE (B TR a DH)

ny 7RV a AAIRE L TEHAIL 72 DID HEE OGS 27~ .

Dependent variable

PGR_Long
Coef. Std. Err.

PLR Long
Coef.  Std. Err.

DE Long
Coef. Std. Err.

Independent Variables
Treatment -0.05 0.03 -0.05 0.04 0.00 0.06
CaseDum?2 0.05 0.02 ** 0.10 0.04 ***  .0.05 0.05
CaseDum3 0.22 0.03 *** 0.27 0.05 **  .0.04 0.07
CaseDumé 0.07 0.03 ** 0.03 0.05 0.04 0.06
CaseDum5 0.38 0.03 #** 0.23 0.05 ¥ 0.15 0.06 **
DID
CaseDum3 x Treatment 0.01 0.04 0.17 0.07 ** -0.15 0.09 *
CaseDum¢ x Treatment -0.02 0.04 0.16 0.07 ** -0.18 0.08 **
CaseDum5 x Treatment 0.01 0.04 0.04 0.07 -0.03 0.08
_cons 0.39 0.03 H#* 0.35 0.03 HHx 0.04 0.05
No. Obs. 560 534 534
No. Groups 112 112 112

***p<0.01, *¥p<0.05, *p<0.1

3.9  disposition effect (Zxf T DUMEZNF (T a— FRI T a v DOH)

va— kR a U IZRBELT

I L7 DID # € DFE R 2 R7 .

Dependent variable PGR_Short PLR Short DE _Short
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
Independent Variables
Treatment -0.04 0.03 0.02 0.05 -0.07 0.06
CaseDum2 0.25 0.02 #** -0.12 0.05 ***  0.38 0.05 ***
CaseDum3 0.40 0.03 #** -0.14 0.06 ** 0.57 0.07 ***
CaseDum4 0.25 0.03 #** 0.02 0.06 0.24 0.07 ***
CaseDum5 0.32 0.03 #** 0.07 0.06 0.27 0.07 ***
DID
CaseDum3 x Treatment 0.04 0.04 0.16 0.08 ** -0.14 0.10
CaseDumé4 x Treatment -0.04 0.04 0.03 0.08 -0.06 0.09
CaseDum5 x Treatment -0.02 0.04 0.03 0.08 -0.05 0.09
_cons 0.34 0.02 *** 0.53 0.04 ***  -0.20 0.05 ***
No. Obs. 558 519 519
No. Groups 112 112 112

***p<0.01, **p<0.05, *p<0.1
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£ 3.10 BENRT p—~ 2 RTHT DUERE

RS (PL) K OVFHcE (Commission) Z#%an A% & L 7= DID HEE O fE
RETRT., WEEITSTr—AXT—A 3 KT —R 4 THY, &7 —ATOD
ALERD 1L DID OIEH TR T 5.

Dependent variable PL Commission
Coef. Std. Err. Coef. Std. Err.
Independent Variables
Treatment 42,150 81,187 -704 2,616
CaseDum?2 -333,192 57,764 *** 6,776 1,248 ***
CaseDum3 649,202 75,837 F** 14,764 1,639 ***
CaseDum4 497,071 75,837 HEE 25,008 1,639
CaseDum5 523,422 75,837 F** 20,151 1,639 ***
DID
CaseDum3 % Treatment -64,639 100,066 -941 2,163
CaseDum4 x Treatment 172,547 100,066 * 1,241 2,163
CaseDum5 x Treatment  -188,740 100,066 * -444 2,163
_cons 425,859 63,804 *** 19,466 1,936 ***
No. Obs. 560 560
No. Groups 112 112

***p<().0 1, **p<0.05’ *p<0. 1

7 3.11 Propensity Score Matching |Z & 2 AL{E %h 5

ENJEYE GREN ST A v A a7, BB ST A NBIZHE, %7 A h A2
7, fERRIEIEERE, BEERRER, MR, BN AW TEmRaT By F T
L7c BT, WERI% TO DE OZ{kZ FY — M A FOFMIZ L > THERL7Z.
# D DE(Case3-Casel,2)iE 7 — A 1 KN — X 2 TOMMENYEDE &7 —A 3 T
® DE D7 %, DE(Case4-Casel )l 7 — A | LN — A& 2 TOINEYN-Y DE &
lr—A 4 TP DE OREFEE IR E LIcHEEMEERT.

Dependent variable DE (Case3-Casel,2) DE (Case4-Casel,2)
Coef  Std. Err. Coef  Std. Err.
Independent Variable
Treatment -0.25 0.09 *** -0.14 0.06 **
No. Obs. 108 108

##5p<0.01, **p<0.05, *p<0.1
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#3.12 & DE BEICIRE L7 AL ERh R
WUEFTD 7 — A 1 ROV — R 2 TP DE ONEHEI L, 72 - 7= FEBR SN
FIZBRAE L 7= DID #EE DR R %2 7~

Dependent variable PGR PLR DE
Coef.  Std. Err. Coef.  Std. Err. Coef  Std. Err.
Independent Variables
Treatment -0.07 0.04 * 0.02 0.04 -0.09 0.06
CaseDum2 0.11 0.03 *** 0.02 0.04 0.09 0.05 *
CaseDum3 0.24 0.03 *** 0.14 0.05 *** 0.11 0.07 *
CaseDum4 0.09 0.03 *** 0.11 0.05 ** -0.03 0.06
CaseDumS5 0.25 0.03 *** 0.28 0.05 *** -0.03 0.06
DID
CaseDum3 x Treatment 0.00 0.04 0.14 0.07 * -0.15 0.09 *
CaseDum4 x Treatment -0.03 0.04 0.07 0.07 -0.10 0.09
CaseDum5 x Treatment -0.06 0.04 -0.04 0.07 -0.01 0.09
_cons 0.47 0.03 *** 0.28 0.04 *** 0.19 0.05 ***
No. Obs. 280 277 277
No. Groups 56 56 56

***p<0.01, **p<0.05, *p<0.1

¢ 3.13 1% DE BEICBRE L 72 AL E 2D 3
WUBETD 7 — 2 1 F N7 —RZ 2 TO DE OFENEEILL T2 - 72 RSN
FIZFRE L 7= DID #EE Ot R %211

Dependent variable PGR PLR DE
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent Variables
Treatment -0.02 0.03 -0.03 0.05 0.01 0.06
CaseDum2 0.14 0.02 *** 0.00 0.04 0.13 0.05 ***
CaseDum3 0.30 0.03 *** -0.09 0.06 0.39 0.07 ***
CaseDuné 0.17 0.03 *** -0.09 0.06 0.26 0.07 ***
CaseDum5 0.34 0.03 *** 0.13 0.06 ** 0.21 0.07 ***
DID
CaseDum3 X Treatment 0.03 0.04 0.32 0.07 *** -0.28 0.09 ***
CaseDunmé x Treatment -0.01 0.04 0.11 0.07 -0.12 0.09
CaseDum5 x Treatment 0.03 0.04 0.02 0.07 0.01 0.09
_cons 0.24 0.03 *** 0.48 0.04 *** -0.24 0.05 ***
No. Obs. 279 279 279
No. Groups 56 56 56

**%p<0.01, **p<0.05, *p<0.1
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#3.14 ML v ROE N —RTRIE L7 ALUERD R

T R L KRBT TV — R 3 2R\t 7 L% = DID #HEERE

RarTd.
Dependent variable PGR PLR DE
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent Variables
Treatment -0.05 0.03 * 0.00 0.03 -0.06 0.04
CaseDum2 0.12 0.02 *** 0.01 0.03 0.11 0.03 ***
CaseDum4 0.13 0.02 *** 0.02 0.03 0.11 0.04 **
CaseDum5 0.29 0.02 *** 0.21 0.03 *** 0.08 0.04 **
DID
CaseDuny x Treatment -0.02 0.03 0.08 0.04 * -0.10 0.06 *
CaseDum5 x Treatment -0.01 0.03 -0.02 0.04 0.01 0.06
_cons 0.36 0.02 *** 0.37 0.02 *** -0.01 0.03
No. Obs. 448 448 448
No. Groups 112 112 112

##4p<(.01, #*p<0.05, *p<0.1

* 315 FHERFIEAEMGNIIRE LI ALERH R

DE Z #2485 & L7236 @ DID #ER K23, (Dixet 7 n, Q)
—ETHHEENBELEZY TN, G)E minil KH7=V 5,000 H LA EOFEAE

DI LTV TV TCOSHRERTH A.

Dependent variable DE DE (Loss=Y) DE (Loss<-5,000)
(1) @ ©)
Coef  Std. Err. Coef.  Std. Err. Coef  Std. Err.
Independent Variables
Treatment -0.06 0.05 -0.06 0.05 -0.06 0.05
CaseDum?2 0.11 0.04 *** 0.11 0.04 *** 0.14 0.04 ***
CaseDum3 0.24 0.05 *** 0.24 0.05 *** 0.29 0.05 ***
CaseDumd 0.11 0.05 ** 0.11 0.05 ** 0.15 0.06 ***
CaseDum5 0.08 0.05 * 0.08 0.05 * 0.11 0.05 **
DID
CaseDum3 x Treatment -0.21 0.06 *** -0.21 0.06 *** -0.33 0.08 ***
CaseDumd X Treatment -0.10 0.06 -0.09 0.06 -0.12 0.07 *
CaseDum5 X Treatment 0.01 0.06 0.01 0.06 0.00 0.07
_cons -0.01 0.04 -0.01 0.04 -0.06 0.04
No. Obs. 556 554 400
No. Groups 112 112 110

##4p<(.01, **p<0.05, *p<0.1
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4. Who Learns Well from Boosting? - Heterogeneous Treatment Effects on the

Disposition Effect

4.1. Introduction

With the deepening of research in behavioral economics, it has become widely known
that irrational behavioral biases and heuristics drive our decisions. Behavioral biases and
heuristics can prevent us from getting the desired results. For example, people tend to
draw statistically incorrect conclusions, such as the Linda problem?® (Tversky and
Kahneman, 1983), or make different judgments about the same event depending on the
salience of the information (see Kahneman, 2012). The prospect theory (Kahneman and
Tversky, 1979), in which the shape of the value function under uncertainty is assumed to
be concave for profits and convex for losses, is a representative model that explains how
such irrational decision-making occurs.

One of the typical biases thought to be explained by prospect theory is the
disposition effect, which is the tendency of an investor to realize winning positions rather
quickly while holding on to losing positions (Odean, 1998). According to the assumptions
of prospect theory, investors are risk-loving in the loss domain and, therefore, reluctant
to realize valuation losses. Alternatively, in the profit domain, they are risk-averse and
therefore tend to realize valuation gains immediately, resulting in the disposition effect.
The disposition effect inevitably leads to lost opportunities, which is not an optimal
investment behavior. Some researches show that the disposition effect negatively affects
investment performance (Seru et al., 2010; Locke and Mann, 2005).

The purpose of the present paper is to deal with our behavioral biases and achieve
better welfare. Behavioral insights, such as nudging and boosting based on behavioral
economics, can be helpful to manage our biases in decision-making. Among these
approaches, considering behavioral insights in investment is an essential issue because it
can reduce the economic disadvantages caused by behavioral biases. A good example of

boosting approaches in investment behavior is Ando (2021). She shows through

3 Linda problem is an example of a conjunction fallacy that originated with Tversky and Kahneman
(1983). The conjunction fallacy occurs when it is assumed that specific conditions are more probable
than a single general one. Tversky and Kahneman (1983) argue that most people get this problem
wrong because they use a heuristic procedure called representativeness to make judgments.
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experiments that the disposition effect can be mitigated on average by teaching investors
the importance of cutting their losses.

Although the results of Ando (2021) are significant as they show that boosting is
effective for trading behavior, they are still insufficient for actual application to financial
literacy education. This inadequacy is due to the fact that Ando (2021) lacks a perspective
on the differences in effects caused by the heterogeneity of individuals who receive
boosting. Behavioral interventions can improve people's well-being, but the effect of the
intervention depends on their heterogeneity.* Behavioral insights are not always a
panacea, and it is essential to clarify when cases work and when they do not. The study
by Ando (2021) should also clarify the effects of heterogeneity.

Against this background, this study extends the work of its companion paper,
Ando (2021), to examine the implication of investor heterogeneity for the treatment
effects of education on the disposition effect. To conduct this examination, I use the same
dataset as Ando (2021) and focus on individual attributes such as gender, cognitive ability,
and investment experience that studies have reported as direct determinants of the
disposition effect and examine the effect of these attributes on boosting. Ando (2021)
used a difference-in-difference (DD) approach to analyze uniform treatment effects. In
contrast, I use a difference-in-difference-in-difference (DDD) approach to explicitly
address which individual attributes increase or decrease the effect of boosting.

The results of my experiment can be summarized as follows: the effect of
boosting on the disposition effect is not uniform across individual attributes. First, the
experiment shows a more substantial reduction in the disposition effect through
educational treatment when the investor’s cognitive ability is higher. Second, investors
with more than three years of investment experience show a more significant decrease in
the disposition effect after boosting than investors with no investment experience.
However, for investors with only one or two years of investment experience, boosting

increases the disposition effect, contrary to its intention. These results indicate that

* For example, applying the same tax policy to different countries or regions will have different effects.
Patients who take the same medicine will have different results that depend on their age and medical
history. The organization of the Ministry of the Environment, Government of Japan, BEST (2019),
states: "Effective examples of using behavioral insights in other countries may not always work out in
the same way in Japan because cultures, customs, and other aspects are different."
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considering investors' cognitive ability and investment experience is essential when
analyzing the treatment effect of boosting because these factors influence the
effectiveness of education. Additionally, education in the very early stages of investment
(i.e., no experience) is essential to encourage investors to make rational decisions as
investors with no investment experience can learn more effectively about the necessity of
cutting losses than investors with one or two years of investment experience. I have
clarified the effect of the treatment on the disposition effect, but I have not analyzed the
effect on performance because behavioral change takes more time to have a long-lasting
effect on trading performance.

The remainder of this paper is organized as follows: In Section 4.2, I provide an
overview of the relevant studies and present the position of this study. Section 4.3 presents
the experimental design. The data are described in Section 4.4. In Section 4.5, I describe
the model used for the analysis. Section 4.6 presents the effects of individuals’ attributes
on the education treatment of the disposition effect. Section 4.7 presents a summary of
this study and topics for future studies. Note that this study uses the experimental data of
Ando (2021) to deepen her research. For this reason, the experimental design, tools,
intervention methods, and data sets described in Chapters 3 and 4 below are all the same

as those of Ando (2021), the source of the citation.

4.2. Literature review and contribution

4.2.1. Disposition effect

The disposition effect is a well-known behavioral bias in which investors dispose of
profitable positions early while holding losing positions longer (Odean, 1998). As with
other heuristics and biases, the disposition effects can lead to irrational decision-making
under uncertainty. Seru et al. (2010) showed that investors with lower disposition effects
have higher investment performance.

The extent of the disposition effect varies between individuals, and many
empirical studies exist on its determinants. For example, Grinblatt et al. (2012) show that
investors with higher IQs demonstrate a smaller disposition effect. Moreover, Rau (2014)
shows that the disposition effect is more significant for women. Vaarmets et al. (2019)

find that the disposition effect is smaller for investors with higher levels of education.
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However, two opposing arguments exist on the effect of investment experience. Some
studies show that investment experience effectively reduces the disposition effect (e.g.,
Da Costa et al., 2013; Dhar and Zhu, 2006). However, one study argues that the
disposition effect does not depend on investment experience (Frazzini, 2006).

Recently, two types of studies have emerged concerning treatment methods to
reduce the disposition effect. One uses institutional devices as the treatment. For example,
Fischbacher et al. (2017) show that stop-loss orders effectively reduce the disposition
effect. Ando (2021) uses boosting to point out that teaching people the importance of
cutting their losses can reduce their disposition effect. These studies show that the
treatment can mitigate the disposition effect, but they do not show how much the

treatment differs among heterogeneous individuals.

4.2.2. Nudging and boosting
Two contrasting approaches to behavioral change are nudging and boosting. Nudging is
an intervention designed to guide people in a particular direction while maintaining
freedom of choice (Thaler and Sunstein, 2008). Nudging takes advantage of people's
cognitive deficiencies to encourage them to make better decisions.® Typical examples of
nudging are changing the default option to encourage pension enrollment (Beshears et al.,
20006) or encouraging people to choose healthier foods by making the information as clear
and simple as possible (Van Gestel et al., 2018). Nudging can help improve decision-
making in health and wealth. However, a criticism of nudging is that it undermines
people's autonomy by deliberately using their irrationality to influence their choices
(Wilkinson, 2013; Saghai, 2013) and reducing their ability to make autonomous decisions
(Hausman and Welch, 2010; Selinger and Whyte, 2012).

Boosting has emerged as an alternative behavioral approach to this criticism
(Hertwig and Griine-Yanoff, 2017; Griine-Yanoff et al., 2018). Boosting is a policy
approach that allows people to improve their competencies and literacy and develop

decision-making capabilities on their initiative (BEST: Japan's national Behavioral

5> Nudging is based on the philosophy of libertarian paternalism. Thaler and Sunstein (2008) defined
the concept as: “A nudge, as we will use the term, is any aspect of the choice architecture that alters
people's behavior in a predictable way without forbidding any options or significantly changing their
economic incentives.”
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Sciences Team, 2019). The focus of boosting is on interventions that help people develop
their independence by developing existing abilities or instilling new ones. Examples of
boosting are teaching statistical literacy to enhance the ability to scrutinize potentially
manipulated information, teaching citizens the symptoms and coping strategies for
myocardial infarctions and strokes, or providing a simple and highly efficient decision
tree that supports decisions under uncertainty (Griine-Yanoff and Hertwig, 2016).

Nudging assumes somewhat mindless, passive decision-makers hostage to a
rapid and instinctive automatic system (Thaler and Sunstein, 2008). By contrast, boosting
assumes a decision-maker whose competencies can be improved by enriching skills and
decision tools. Using Kahneman's (2012) definitions of two different ways in which the
brain forms thoughts, nudging uses the unconscious System 1 and boosting uses the
concept of training under the contemplation System 2.6

Grline-Yanoff and Hertwig (2016) show that boosting contains at least three
approaches. The first is to foster risk competence in situations where risks are known and
measurable. The second is to identify the limited core of factual and procedural smart
knowledge that constitutes health, risk, dietary, or financial literacy and to boost people’s
competence by teaching them these domain-specific ABCs. The third approach is to build
and teach simple, intuitive, and efficient heuristics to support decisions in various
situations for which knowledge about risks is incomplete and uncertain. Considering
these three approaches, this study uses investment behavior as the best area to apply

boosting.

4.2.3. Experimental market

There are two types of experimental markets: an artificial market consisting entirely of
computer simulations and a simulated experimental market in which humans also
participate in transactions. Artificial markets help with investigating the effect of

institutional design on the market. For example, Yagi et al. (2011) use an artificial market

¢ The dual-process theory helps us understand how we make decisions. The theory assumes that
"thinking has two modes: fast thinking and slow thinking." The terms System 1 and System 2
were coined by Stanovich and West (2000) and popularized by Kahneman (2012). System 1 is
intuitive, fast, automatic, effortless, implicit, and emotional. System 2 is slower, more cautious,
and logical and requires effort and energy.
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to analyze the effect of short-selling regulations on the stock market. NASDAQ uses an
artificial market to examine the effect of changes in nominal tick size on investors (Darley
and Outkin, 2007). On the other hand, the simulated experimental market is a suitable
experimental environment for analyzing investor behavior (Ando 2021). For example,
Ueda et al. (2008) show that professional traders have a weak disposition effect by
comparing individual investors in a simulated market.

An experimental market provides a pure measure of traders' behavior than a real
market, with more control over irrelevant variables that might affect the results. However,
some studies have pointed out that the experimental market is not a perfect representation
of the actual market. For example, in the experiment conducted by Corgnet et al. (2018),
investors made decisions in a setting that was very different from an actual market and
that the prices of the traded asset could have only three values. In experimental studies, it
is essential to construct a market as close to reality as possible in terms of pricing and
trading, even while using a controlled mechanism that enables the measurement of the

target data alone (Ando, 2021).

4.2.4. Contribution

Many studies have examined the relation between the disposition effect and individuals'
attributes or abilities. Very few studies have examined methods to mitigate the disposition
effect through direct treatments, and even then, they have not considered the effect of
investor heterogeneity. For example, Ando (2021) uses a DD approach to show that
education reduces the education disposition effect on average but does not specify how
education works for individual investors. This study contributes to this work by extending
Ando's (2021) analysis, in other words, by using a DDD approach to show in more detail
that the treatment effect of education on the disposition effect is not uniform when the
different attributes of individuals are considered.

Furthermore, this study contributes to the analysis of boosting by using
experimental methods. While many analyses use behavioral insights, few studies have
explored the effects of boosting on behavioral biases in investors’ behavior. This study,
along with Ando (2021), is one of the first to examine boosting on the disposition effect.

Another contribution of this study is its high reproducibility. As Ando (2021)
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mentioned, in this series of studies, I use an RCT in a well-controlled experimental
environment that closely resembles a real market, in which asset prices are endogenously
formed by trading just like in a real market. In the experimental virtual market, in addition
to the human trader, computer traders follow a trend set in advance by an experimenter to
participate in the virtual experimental market. With the coexistence of computer traders,
I can repeatedly reproduce almost the same market trend across multiple rounds of the
experiment in the virtual market without interfering with the function of forming prices

(Ando 2021).

4.3. Experiment

4.3.1. Purpose of the experiment

This experiment aims to clarify the effectiveness of an educational intervention in
reducing the disposition effect on a heterogeneous sample of participants. The design and

procedures of the experiment are all the same as those of Ando (2021).

4.3.2. Experimental design

A total of 112 newly recruited employees from a nonfinancial company participated in
this experiment. The company's human resources personnel randomly divided
participants into two groups. One was the treatment group that received instruction on the
importance of a stop-loss order, and the other was a control group without it. Each group
traded separately in the experimental market. When heterogeneity influenced the

treatment, each participant of both groups showed a different effect.

4.3.3. Simulated experimental market

As an experimental environment, I used the Virtual Trading Simulation System (VTS?)
developed by the Simplex Institute Inc. VTS? is used in financial institutions to train
traders or in educational institutions to teach students about markets. Studies have also
used VTS? as a tool to analyze investment behavior, such as in an experiment by Ueda et
al. (2008). These authors show that a professional trader has a smaller disposition effect
than a retail investor.

VTS? is a simulated market that uses an exchange trading mechanism in which
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prices change depending on the market participants' trading. It has interfaces close to real
trading environments to experience the trading mechanisms of exchange transactions. The
VTS? interface is shown in Figure 4.1. Participants could check the board in real time on
the screen. Besides board information, market news was delivered to all participants
simultaneously on the VTS? screen. Participants determined the impact of the news on
the securities and traded based on their judgment. The news and the corresponding basic
price path were created by imitating the past price paths in the real market. Table 4.1

shows an example of the basic price path that was set and the news that was delivered.”®

Figure 4.1 The VTS? trading interface

FirmA admin000A  Now : 2016/03/04 12:15 End - 2016/03/1200:00 [/ jal: en 1] LIBOR - 0.10% USG/IPY - 111.00 Vikkei 22
MSCI Equity Indexes May 2020 Index Review Type  Code “Name Maturity  Strke  Price Change V(%) Delta  Gamma Decay %Vega Select -
Dow drops over 250 points N225 Nikkei 225 - - 20,999.78 0 - . - -

Futures M225-03 225mini-Mar 2019/03/06 - 21,000 o - o010 - 008 - Select
J‘_m;kp.mm,s‘ Cash:Stock 0 Margin:Stock 0 Casn:Deriv. 945,850 Margin-Deriv. 50,000 Asset Value 595,550
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Tota = - : = 2,100,000 E 0 0 50 -50 : - B = T =
M225-03  225mini-Mar -121,000 0 -2,100,000 21,000.00 0 0 50 0 - 010 - 008 - - Unwind
225mini-Mar 25minkMar - 225mini-Mar 25mini-Mar | (Grders)
Open High Low Change Volume VWAP  Open _Open High Low Change Volume VWAP | Open Filter Cancel Al
21,000 0 0 00200 21000 ey 21000 0 0 0 20,200 21,000 [ ser QS Name  B/S Swmtws  Price  OrcerQiy/Px  Exec Qty/Px Amend/Cxl
Total |= Asks| Qty | Price | Qty |= Bids| Total Total |= Asks| Qty | Price | Qty |# Bids Total 766 225mini-Mar Opn/B New 21,000 1 20,980 0 ---- Amend/Cx!
0  OMarket| 0 0 v HE |- 0 Omarket) of 0 Qv 1 |- | 765 z25miniMar Opn/S Dene 21,000 1 21,000 1 21,000
262| 4,371 OVER . 262| 4,371/ OVER
g rice, + 20980 = : rice 21000 =
1,031 17, 27021,020 price + 1,031 17 27021,020 price +
761 17 25621015 o] 761 17 25621015
505 14| 25221010 e | s I T e
253 12 25321,005 Gter 24,008| a3 12| 25321005 Cer ™ 2108
21,0000 102 4 102 Last 21,000 21,000, 102 4 102 |last 21,000
85 22 AT g g 0] 20995 272] 21| 374 Ea—rgoel
20350 291 17 665 20350 291 17 665 -
20985 252 12 s17 [ 20985 2520 12| 917
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7 The proper nouns used in the news are fictitious so that differences in the prior knowledge of
participants in the experiment do not affect them.

8 In addition to the participants, computer traders who trade according to the trends set by the
experimenter also participated in the simulated market so that we realized the price movements that
were close to the basic price path. However, the final price was determined endogenously by the
transactions of all participants.
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Table 4.1 Sample of news and index price movements

Date Headline Detail Index
2-Jun  <January-March GDP growth The January-March GDP growth rate announced by the 22,159.64
rate> YoY + 0.3%, annualized + Cabinet Office increased by 0.3% from the previous quarter
1.2%, exceeding expectations and increased by 1.2% on an annualized basis, exceeding the

previous forecast of 0.9%. Both personal consumption
expenditure and capital investment grew.

2-Jun  <Nikkei decline> GDP is favorable Following the announcement of good GDP, the Tokyo stock 22,169.66
and the index hits the highest in market rallied in the morning, and the Nikkei Stock Average
half a year, but is sold down at the reached 22,220 yen for the first time in half a year. However,
close. it closed 70 yen up compared to the previous day.

3-Jun  <CPlrises 1.5% YoY> According to the Ministry of Internal Affairs and 22,119.70
Communications, the national consumer price index
(excluding fresh food) last month rose 1.5% year-on-year. In
the preliminary forecast survey, the median forecast was +

1.2%. It has increased year-on-year for the third consecutive
month.

4.3.4. Trading securities

Participants traded the Nikkei 225 mini in this experiment, a stock-index futures contract
based on the Nikkei Stock Average. This futures contract is one of the world's most
actively traded. The studies that deal with the disposition effect have typically used stock
portfolios. However, the stock portfolio has an asymmetry between cash and the margin
in which only short-selling requires a margin, and there may be a difference in investment
behavior between bull and bear markets. Alternatively, futures have the advantage of
being traded on the same margin regardless of whether buying or selling. There is no need
to worry about the effects of market trends on trading behavior when using futures. The
analysis of the behavior with a single financial asset is preferable to analyze the treatment

effect more clearly.

4.3.5. Treatment

Locke and Mann (2005) show that professional CME futures traders emphasize the
"discipline" of not holding positions with significant valuation losses for a long time to
minimize irrational behavioral biases. They also find that adherence to this discipline is
associated with trading success. Considering this finding, the following educational

treatment was provided only to the treatment group.

“Based on behavioral insights, professional investors always cut their losses at certain
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criteria to minimize the negative effects of bias and heuristics. Learn from the efforts of
professionals and abide by the following rules:

You must not have a paper loss greater than ¥10,000 per one contract of Nikkei 225 mini.
Should a paper loss on one contract exceed ¥10,000, you must realize your losses

immediately.”

The treatment in this study was guidance as part of employee training rather than
general education for financial literacy. Therefore, caution should be exercised when
applying the treatment to the context of general education, as it might be more coercive
than school education. In this regard, Ando (2021) adds that since the individual
participant had to decide whether to follow the instruction, examining whether
educational instruction can change a behavioral bias is meaningful.

Further, no monetary reward was given based on investment performance in this
study. Although this point is controversial, according to Camerer and Hogarth (1999),
“whether financial incentives improve performance depends on the type of task and that
the presence or absence of financial incentives does not affect performance in market
transactions, games, auctions, or risky choices.” Hence, Ando (2021) argues that the
results of this experiment could be assumed as no different from the results in the real

market.

4.3.6. Experiment procedure
I conducted a total of five experiments (Cases 1 to 5). In each case, all participants were
given an equal amount of cash and futures positions before trading. After trading on the
market for a certain period, I measured the disposition effect in each case. Case 1 is the
benchmark. The treatment was given to the treatment group in Cases 3 and 4 only. |
prepared two treatments in case one did not work. In Cases 1, 2, and 5, both treatment
and control groups did not receive any treatment. The configuration is shown in Figure
4.2.

Table 4.2 shows the time, the initial cash and positions, and the market price in
each case. The time for each case is 9 to 17 minutes. The experiment was carried out for

two consecutive days for one group. Cases 1 to 3 were the first day, and cases 4 and 5
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were the second day. The interval between cases within the same date was about 30
minutes to 2 hours. It took about 19 hours for each group to complete all cases. The
schedule was the same for the treatment and control groups so that the time effect could

be regarded as common for both groups.

Figure 4.2 Experimental procedure.

Ireatment Group

. el . e w e m et . e »

Control Group

: No : : No :
B Casel [l Case2 . Thcataat - Case3 . bt . Case4 [l Cases »
1 ] 1 W

Table 4.2 Outline of experimental settings

Experience Time (min) Initial cash Initial position Price (Start)  Price (End) Daily volatility
Casel 12 1,000,000 JPY - 21,835 22,670 10.26%
Case2 17 1,000,000 JPY - 20,000 19,875 6.81%
Case3 11 1,000,000 JPY 5 contracts long of Nikkei 225 mini 22,040 20,400 18.22%
Cased 15 1,000,000 JPY 5 contracts long of Nikkei 225 mini 21,995 22,260 13.39%
Case5 9 1,000,000 JPY 5 contracts long of Nikkei 225 mini 22,000 21,215 23.47%

4.4. Data

4.4.1. Individual attributes
By conditioning personal attributes, I can investigate how the heterogeneity of individuals
influences the effectiveness of the treatment. The questionnaires and tests measured
various characteristics of the participants before the experiment. Table 4.3 shows the
descriptive statistics of the individual attributes, which is a partial replication of Ando
(2021) Table 4.5 as I am using the exact same data used in Ando (2021).

I measured cognitive ability and grades in mathematics as measures for 1Q
because the disposition effect might be related to IQ (Grinblatt et al., 2012). Following

Corgnet et al. (2018), I measured their cognitive ability using the cognitive reflection test
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(CRT) that was proposed by Frederick (2005). Hanaki (2020) shows the importance of
paying attention to differences in participants' cognitive ability in laboratory experiments.
Akiyama et al. (2017) and Hanaki (2020) have shown in experiments in asset trading
games that participants behave differently depending on their CRT score. In addition to
the CRT test, I conducted a total of three mathematical tests. Each exam had a maximum
score of 100 points, and the total for the three tests was 300 points. Each exam question
consisted of a calculation and a word problem at the level of high school mathematics

(excluding calculus).

Table 4.3 Descriptive statistics of individual attributes

Attribute Definition Obs. Mean Std. Dev. Min. Max.

Score on cognitigve reflection test (CRT, Fredric 2005)
CRT Score CRT test consists of 3 questions, and the score is from 0 to 3 112 1.90 0.98 0.00 3.00
points. (Unit : Point)

Math Score Score on math test (a total of 300 for the 3 tests) (Unit : Point) 112 177.44 50.62 51.00 287.00

Score onrisk aversion test proposed by Ikeda and Tsutsui

(2006) (Unit : Point) 112 0.00005  0.00010  -0.0001 0.0003

Risk Aversion

Investment experinece in stocks, foreign exchange trading,
Experience commodity or sotck futures, or other financial products. (0 : No 112 0.21 0.41 0.00 1.00
experience / 1: Have experience )

Female 1:Female /0 :Male 112 0.13 0.34 0.00 1.00

Final Degree 1 : Master's degree and above / 0: Otherwise 112 0.58 0.50 0.00 1.00

I also examined whether the participants had any experience with trading stocks,
foreign exchange margins, commodity futures, stock-index futures, options, or other
financial instruments because more experienced investors present a smaller disposition
effect (Da Costa et al., 2013). Further, I measured some attributes that were thought to be
determinants of the disposition effect, such as gender (Feng and Seasholes, 2005; Rau,
2014; Da Costa et al., 2013), final degree (Vaarmets et al., 2019), and degree of risk
aversion (Prates et al., 2017). I used the questionnaire survey that was proposed by Ikeda
and Tsutsui (2006) to measure the degree of risk aversion.

Table 4.4 shows the attribute statistics for each treatment and control group. This
table is a partial replication of Ando (2021) Table 6, using the same data as Ando (2021).

Except for the female ratio, there was no significant difference between the two groups
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for each attribute, and I determined that participants were randomly divided.

Table 4.4 Statistics of individual attributes (Comparison between groups)

Control Treatment
Attribute Mean Std. Dev. Mean Std. Dev. p-value
CRT Score 2.00 0.12 1.80 0.14 0.28
Math Score 179.77 6.27 175.02 7.30 0.62
Risk Aversion 0.000045 0.000013 0.000053 0.000013 0.673
Experience 0.19 0.05 0.22 0.06 0.74
Female 0.21 0.05 0.05 0.03 0.02 **
Final Degree 0.58 0.07 0.58 0.07 0.98
Obs. 57 55

##%p<0.01, **p<0.05, *p<0.1

4.4.2. Disposition effect

I measured the data on the disposition effect by using the trading logs on the VTS?. In this
study, I conducted a PGR-PLR analysis, a typical method for measuring the disposition
effect conducted by Odean (1998). In this analysis, the disposition effect is calculated as
the difference between the PGR (proportion of gain realized) and the PLR (proportion of
loss realized). Following Choe and Eom (2009), who use futures contracts, I define the

PGR, the PLR, and the disposition effect (DE) as follows:

The proportion of gain realized (PGR) and the proportion of loss realized (PLR)

Nt . .
PGRi — - ReallzedGaim
RealizedGain + NPaperGain
N;.IealizedLoss
PLR; =— :
RealizedLoss + NPaperLoss

Here, for participant i, N%,.1isedcain iS the number of days with realized gains,
N atizedross is the number of trading days with realized losses, N i,apercain is the
number days with valuation gains, and N f,aper Loss 1S the number of days with valuation
losses.
The disposition effect (DE)
The DE of participant i is defined as the difference between the PGR and the PLR.
DE;= PGR; — PLR;

A positive DE indicates that an investor is more likely to realize gains than losses.
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The greater the DE, the more likely an investor is to realize a winner over a loser. Table

4.5 presents an overview of the DE at the beginning of the experiment (Case 1).

Table 4.5 Descriptive statistics for the disposition effect

Variable Definition Obs. Mean Std. Dev. Min. Max.

The proportion of gain realized

PGR High PGR represents a tendency to realize profits

112 0.34 0.16 0.06 0.83

The proportion of loss realized

High PLR represents a tendency to realize losses 12 0.38 0.22 0.00 1.00

PLR

DE Dispositon effect (PGR minus PLR) 112 -0.04 0.29  -0.80 0.64

4.5. Model and methodology

I perform a “difference-in-difference-in-differences” (DDD) approach to identify the
treatment effect on the disposition effect according to the attributes of individuals.
Specifically, I conduct a DDD estimation with interaction terms between the case dummy
and the educational treatment dummy and personal attributes. The estimation equation is
as follows:

Yi: = Bo + B1Treatment;

+ ) p.CaseDum, +

t=2 t=2

5 5
BiiaCaseDum; » Treatment;
5

+ Z BirgCaseDum, + Treatment; = Attribute; + n; + €;;
t=2

The outcome variable Y;; is DE, PGR, and PLR. Treatment; is a dummy
variable that equals one when participant i belongs to the treatment group, and zero
otherwise. CaseDum, is a dummy variable that equals one for case 7, and zero otherwise.
Attribute; is participant i’s attributes measured previously (CRT test scores, math test
scores, risk aversion, investment experience, gender, and final degree). These personal
attributes are antecedent variables that do not change over the short period of the

experiment, so they are not endogenous. 7; is the fixed effect for participant i.
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In this experiment, the treatment was carried out in a controlled environment.
Therefore, I can estimate the effect of Attribute; on the treatment effect in each case ¢
without any possibility of endogeneity. Consequently, I can estimate the conditional effect
by estimating the DDD coefficients for the interaction terms between CaseDumg,
Treatment;,and Attribute;. In other words, the coefficients of most significant interest

are those for the triple cross-terms from ;4 to fi3.

4.6. Results

This survey examines the possibility that the effectiveness of a treatment depends on the
attributes of individuals. I ran regressions using the interaction terms between personal
attributes and the treatment. The dependent variables with significant effects (CRT test
scores and investment experience) are described below. However, the other attributes
made no significant difference in the effect of education on the disposition effect (see

appendix).

4.6.1. CRT test score
Table 4.6 shows the results of the regression conditional on the CRT test scores.
Regarding the DE, the DD estimator in Case 3 (first intervention) is significantly negative
(coefficient —0.22, standard deviation 0.06). This result indicates that the DE can be
reduced by the treatment, regardless of the personal attributes, and it is consistent with
the results in Ando (2021). The DDD estimator in Case 3 is —0.10 (standard deviation
0.04), indicating that the higher a participant's CRT test score, the more likely the
educational treatment would reduce the DE. To summarize, these results show that
education is more effective for participants with higher cognitive ability. In other words,
applying the treatment for the first time reduces the DE for a person with a CRT test score
of 0 by 0.22 points, and a person with a CRT test score of 1 has an additional 0.10 point
reduction. For people with a CRT test score of 3 (perfect score), the treatment reduces the
DE by 0.52 points.

Concerning the PGR, the DDD estimator in Case 3 is —0.03 (standard deviation
0.02), and the PLR is 0.07 (standard deviation 0.03). These results indicate that an

increase in the PLR contributes more to the decrease in DE than the decrease in the PGR.
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This result is consistent with the fact that the treatment in this experiment only addresses

the loss domain.

Table 4.6 Results of DDD estimation (CRT test scores)

Dependent variable DE PGR PLR
Coef  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 0.00 0.03
CaseDum?2 0.11 0.04 *** 0.12 0.02 **%* 0.01 0.03
CaseDum3 0.24 0.05 **=* 0.27 0.02 **%* 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 **%* 0.02 0.04
CaseDum$5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 ***
DD
CaseDum3 x Treatment -0.22 0.06 *** 0.01 0.03 0.23 0.05 ***
CaseDum4 x Treatment -0.10 0.06 -0.02 0.03 0.08 0.05
CaseDum5 x Treatment 0.01 0.06 -0.01 0.03 -0.02 0.05
DDD
CaseDum3 % Treatment x CRT -0.10 0.04 ** -0.03 0.02 * 0.07 0.03 **
CaseDum4 x Treatment x CRT -0.02 0.04 -0.03 0.02 * -0.01 0.03
CaseDum5 x Treatment x CRT 0.05 0.04 -0.01 0.02 -0.06 0.03 *
_cons -0.01 0.04 0.36 0.02 ***
No. Obs. 560 556 556
No. Groups 112 112 112

#H%p<(.01, **p<0.05, *p<0.1

This result is consistent with other studies that show that higher cognitive ability
(i.e., higher IQ) relates to lower DE (Grinblatt et al., 2012). The CRT test requires careful
consideration to arrive at the correct answer, as intuitive solutions can lead to mistakes.
People with high cognitive ability are good at consciously using System 2. They are
inherently less likely to be dominated by the disposition effect caused by System 1.
Therefore, if they were taught the importance of cutting their losses, they could easily
modify their decision-making and behavior to cut their losses. On the other hand, people
with low cognitive ability could have difficulty using System 2. They would not have
easily resisted the heuristics caused by System 1 even after receiving the treatment.
In summary, this analysis shows the importance of considering the effect of cognitive
ability when educating investors about their behavior. Further, this analysis shows that
the mitigating effect of boosting on investment bias depends on the individuals' cognitive

ability. This result supports the argument for the need to consider the heterogeneity in
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individuals' cognitive ability when examining the intervention effects.

4.6.2. Investment experience

Table 4.7 shows the analysis results that are conditional on investment experience.
Regarding the DE, the DDD estimator in Case 3 is 0.43 (standard deviation 0.10). It
indicates that participants with investment experience have a greater DE after the
educational treatment than those without investment experience. Since the unconditional
treatment effect on the DE is -0.30 (standard deviation 0.07), investment experience
cancels the treatment effect. The DE ranges from -2 to 2, and the DDD term of 0.43
indicates that the investment experience has quite an influence on the educational effect.
These results can be summarized as somewhat questionable: education is less effective

for participants with prior investment experience.

Table 4.7 Results of DDD estimation (Investment experience)

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 0.00 0.03
CaseDum?2 0.11 0.04 *** 0.12 0.02 *** 0.01 0.03
CaseDum3 0.24 0.05 *** 0.27 0.02 *** 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 *** 0.02 0.04
CaseDum5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 ***
DD
CaseDum3 x Treatment -0.30 0.07 *** -0.02 0.03 0.28 0.05 ***
CaseDum4 x Treatment -0.12 0.06 * -0.04 0.03 0.08 0.05
CaseDum5 x Treatment 0.02 0.06 0.00 0.03 -0.02 0.05
DDD
CaseDum3 x Treatment x Exp 0.43 0.10 *#*=* 0.15 0.05 H#** -0.27 0.08 *#**
CaseDum4 x Treatment x Exp 0.11 0.09 0.11 0.05 ** 0.02 0.07
CaseDum5 x Treatment x Exp -0.03 0.09 -0.01 0.05 0.04 0.07
_cons -0.01 0.04 0.36 0.02 *** 0.37 0.03 ***
No. Obs. 560 556 556
No. Groups 112 112 112

#%%p<0.01, **p<0.05, *p<0.1
There are two possible reasons for the reactionary increase in the DE when the

importance of cutting losses is taught to experienced investors. Either experienced

participants might be confused by the instructions to trade differently than usual, or the
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intervention might be more effective for those without investment experience. In any case,
the results show that educating investors while they are still inexperienced might allow
them to make rational decisions easily and get better results. Just as the saying goes, "A
little knowledge is a dangerous thing," teaching investors that biases and heuristics
influence their investment decisions and behavior before they have developed their bad
trading habits will contribute to their rational investment. These results highlight that
investment experience interferes with intentionally reducing behavioral biases and may
be the reason for disagreements in earlier studies. A more detailed analysis of the effect

of investment experience on education is still needed.

4.6.3. Sufficient/insufficient investment experience

The results in subsection 4.6.2 show that investment experience inhibits the learning
effect, contrary to Da Costa et al. (2013) and Dhar and Zhu (2006), who show that
investment experience effectively reduces the disposition effect. To clarify why the results
of this experiment are different from other studies, I conduct a DDD analysis of the effect
of investment experience separately for those with sufficient investment experience and
those without. Specifically, I use explanatory variables to conduct a regression analysis:
the interaction terms between the treatment dummy variable and dummy variable that
represent participants with less than three years of investment experience, and the
interaction terms between the treatment dummy and dummy variable that represent
participants with more than three years of investment experience.

Table 4.8 shows the results of this analysis. The coefficients in the DDD cross-
term, including Exp under3Y, represent the treatment effect for those participants with
less than three years of investment experience; the coefficients in the DDD cross-term,
including Exp over3Y, represent the treatment effect for those participants with more
than three years of investment experience.’

Regarding the DE, the DDD estimator in Case 3 for Exp under3Y is 0.53
(standard deviation 0.10). It indicates that participants with investment experience of

fewer than three years have a greater DE after the educational treatment than those

% The three-year period was set simply for the convenience of the survey, and analyses for other
periods will be a future challenge.
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without investment experience. However, the DDD estimator in Case 3 for Exp over3Y
s -0.61 (standard deviation 0.29). It indicates that participants with investment experience
of more than three years have a smaller DE after the educational treatment than those
without investment experience. Taken together, these results show that education is more
effective for participants with sufficient investment experience, but surprisingly, less
effective for participants with little investment experience than for participants with no

investment experience.

Table 4.8 Results of DDD estimation (Investment experience by the number of years)

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 * 0.00 0.03
CaseDum?2 0.11 0.03 *** 0.12 0.02 **x* 0.01 0.03
CaseDum3 0.24 0.05 *** 0.27 0.02 *** 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 *** 0.02 0.04
CaseDum5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 #**
DD
CaseDum3 x Treatment -0.30 0.06 *** -0.02 0.03 0.28 0.05 ***
CaseDum4 x Treatment -0.12 0.06 * -0.04 0.03 0.08 0.05
CaseDum5 x Treatment 0.02 0.06 0.00 0.03 -0.02 0.05
DDD
CaseDum3 x Treatment X Exp_under3Y 0.53 0.10 *** 0.18 0.05 *** -0.33 0.08 ***
CaseDum4 x Treatment X Exp under3Y 0.12 0.10 0.13 0.05 *** 0.04 0.08
CaseDum5 x Treatment X Exp_under3Y 0.03 0.10 0.00 0.05 0.00 0.08
CaseDum3 x Treatment X Exp_over3Y -0.61 0.29 ** -0.25 0.15 * 0.32 0.23
CaseDum4 x Treatment X Exp over3Y 0.05 0.29 -0.12 0.15 -0.21 0.23
CaseDum$5 x Treatment X Exp over3Y -0.69 0.29 ** -0.20 0.15 0.45 0.23 **
_cons -0.01 0.04 0.36 0.02 **x* 0.37 0.03 ***
No. Obs. 556 560 556
No. Groups 112 112 112

#x%p<0.01, **p<0.05, *p<0.1

This more careful analysis shows that the effectiveness of education varies
depending on the amount of investment experience. In other words, people with
inadequate investment experience are less likely to accept education, while people with
sufficient investment experience can use education to their advantage. This result may fill
in the blanks as to why other studies have not agreed on the causal effect of investment
experience on the disposition effect. One explanation for why the treatment effect varies

with investment experience is that the degree of overconfidence varies with investment
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experience. Menkhoft et al. (2013) find that inexperienced investors are overconfident,
but the degree of overconfidence may decrease with experience. One possible explanation
is that the education was least effective for inexperienced investors because they could
not accept the education honestly due to their overconfidence bias. On the other hand, the
degree of overconfidence of inexperienced investors were neutral, indicating they show

an average effect of education.

4.7. Conclusion

One of the goals of this study is to experimentally analyze the heterogeneity treatment
effect of boosting on the disposition effect by extending the work of Ando (2021). The
results show that teaching the importance of cutting losses can reduce the disposition
effect and that investors’ attributes increase or decrease the effectiveness of the treatment
effect. Specifically, the results show that education is more effective for participants with
higher cognitive ability or sufficient investment experience. However, one point to note
is that education is less effective when the investment experience is halfway through.

The personal attributes that influenced the treatment effect in this study,
cognitive ability and investment experience, have been treated as determinants of the
disposition effect in other studies. The results indicate that when planning interventions
that use behavioral insights, investors should consider the heterogenous effects of
personal attributes as determinants of behavioral bias. The results also support the
literature that argues the importance of paying attention to differences in participants'
cognitive ability in lab and field experiments (Hanaki, 2020; Wai et al., 2018).

Another implication of this study is the importance of education for novice
investors. As the saying goes, "Strike while the iron is hot"; timing is important in
teaching. Educating people before they develop their habits is much more effective than
educating people who are halfway through their experience. This observation is equally
helpful in investment education. The effect of education may be counterproductive for
those with only a limited trading experience of one or two years. Therefore, it is essential
to teach investors how to deal with investment heuristics and biases early before they
become less educated due to inadequate trading experience. From the perspective of

education policy, it is appropriate to encourage them to make rational decisions and build
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their assets efficiently in the very early stages of investment. On the other hand, it is also
essential to provide practical education to those with investment experience because they
are more likely to learn.

Finally, I will discuss the topics for future studies. First, an examination of the
effects of the educational treatment is important when it specifies criteria not only for
cutting losses but also for taking profits because the difference in decision-making
between the loss and profit domains causes the disposition effect. Second is the issues
that relate to the experimental environment. While no rewards were given in this
experiment, as Ando (2021) points out, they could help investigate whether the outcome
may change if participants receive a financial return on their investment performance. A
further challenge is to find out the difference between boosting and different types of
treatments such as nudging and automation (such as stop-loss orders). In addition, in this
experiment, the criteria for investment experience is set at "more than/less than three
years," but further analysis is needed to determine how much experience will have a
positive impact on education about the frequency of investment, investment amount, and
experience with investment products.

As financial products become more complex, providing proper education to
investors is becoming a significant issue. I hope that experimental markets are used more

in the field of behavioral finance and financial education.
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4.8. Appendix
This appendix shows the regression results that are conditional on the attributes that did
not make much of a significant difference in the effectiveness of education on the

disposition effect.

A.1. Math Score

Table A.1 shows the analysis results conditional on the math score. Although not
statistically significant, the DDD coefficients in Cases 3 and 4 are negative. Some studies
state that cognitive ability can predict a student's math performance (Hilbert et al., 2019),
so estimates that use the math score may be similar to the CRT estimates. In other words,

higher math scores may be associated with slightly higher educational effectiveness.

Table A.1 Results of DDD estimation (Math Score)

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 0.00 0.03
CaseDum?2 0.11 0.04 *** 0.12 0.02 *** 0.01 0.03
CaseDum3 0.24 0.05 *** 0.27 0.02 *** 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 *** 0.02 0.04
CaseDum5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 ***
DD
CaseDum3 * Treatment -0.21 0.06 *** 0.02 0.03 0.22 0.05 ***
CaseDum4 x Treatment -0.10 0.06 -0.02 0.03 0.08 0.05
CaseDum5 < Treatment 0.01 0.06 -0.01 0.03 -0.02 0.05
DDD
CaseDum3 x Treatment x Math -0.05 0.04 -0.04 0.02 ** 0.01 0.03
CaseDum4 x Treatment x Math -0.04 0.04 -0.04 0.02 ** 0.00 0.03
CaseDum5 x Treatment < Math 0.02 0.04 -0.02 0.02 -0.04 0.03
_cons -0.01 0.04 0.36 0.02 *** 0.37 0.03 *%**
No. Obs. 560 556 556
No. Groups 112 112 112

#££p<(.01, **p<0.05, *p<0.1
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A.2. Risk Aversion

Table A.2 shows the results of the analysis that uses risk aversion. Regarding the PLR,

the DDD coefficient in Case 3 is significantly negative. On the other hand, there is no

statistically significant effect regarding the DE. Thus, there is no clear evidence that risk

aversion affects the treatment’s efficiency.

Table A.2 Results of DDD estimation (Risk Aversion)

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 0.00 0.03
CaseDum?2 0.11 0.04 *** 0.12 0.02 *** 0.01 0.03
CaseDum3 0.24 0.05 *** 0.27 0.02 *%** 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 *** 0.02 0.04
CaseDum5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 **%*
DD
CaseDum3 x Treatment -0.21 0.06 *** 0.02 0.03 0.22 0.05 ***
CaseDum4 x Treatment -0.09 0.06 -0.01 0.03 0.08 0.05
CaseDum5 x Treatment 0.01 0.06 -0.01 0.03 -0.02 0.05
DDD
CaseDum3 x Treatment % Risk Aversion 0.07 0.04 -0.01 0.02 -0.08 0.03 #*%*
CaseDum4 x Treatment % Risk Aversion -0.03 0.04 -0.02 0.02 0.00 0.03
CaseDum5 x Treatment % Risk Aversion 0.02 0.04 0.00 0.02 -0.03 0.03
_cons -0.01 0.04 0.36 0.02 *** 0.37 0.03 ***
No. Obs. 560 556 556
No. Groups 112 112 112

##5p<(.01, **p<0.05, *p<0.1
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A.3. Gender

Table A.3 shows the results of the analysis based on gender. Regarding the PLR, the DDD

coefficient in Case 3 for the PLR is significantly negative. On the other hand, there is no

statistically significant effect regarding the DE. Thus, there is no clear evidence that risk

aversion affects the treatment’s efficiency. This result may help explain the relation

between gender and other attributes. Other studies have indicated that women are more

risk-averse (Charness and Gneezy, 2012), while others have found that risk aversion is

not related to gender (Sarin and Wieland, 2016). However, some studies have shown that

cognitive ability is not associated with gender (Primi et al., 2018). In this experiment, the

results on gender are similar to those for risk aversion but not those for cognitive ability.

Table A.3 Results of DDD estimation (Gender)

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 0.00 0.03
CaseDum?2 0.11 0.04 *** 0.12 0.02 *** 0.01 0.03
CaseDum3 0.24 0.05 *** 0.27 0.02 *** 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 *** 0.02 0.04
CaseDum5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 ***
DD
CaseDum3 x Treatment -0.22 0.06 *** 0.02 0.03 0.24 0.05 ***
CaseDum4 x Treatment -0.09 0.06 -0.02 0.03 0.08 0.05
CaseDum5 x Treatment 0.01 0.06 -0.01 0.03 -0.02 0.05
DDD
CaseDum3 % Treatment * Female 0.22 0.18 0.02 0.09 -0.24 0.14 *
CaseDum4 x Treatment * Female -0.03 0.18 0.04 0.09 0.04 0.14
CaseDum5 x Treatment x Female 0.01 0.18 0.08 0.09 0.04 0.14
_cons -0.01 0.04 0.36 0.02 *** 0.37 0.03 **%*
No. Obs. 560 556 556
No. Groups 112 112 112

##5p<0.01, #*p<0.05, *p<0.1
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A.4. Final Degree

Table A.4 shows the analysis results based on the final degree. There are no statistically

significant DDD estimates. This result means that the final degree does not affect the

treatment’s efficiency.

Table A.4 Results of DDD estimation (Final Degree)

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Err.
Independent variables
Treatment -0.06 0.05 -0.05 0.03 0.00 0.03
CaseDum?2 0.11 0.04 *** 0.12 0.02 *** 0.01 0.03
CaseDum3 0.24 0.05 *** 0.27 0.02 *** 0.03 0.04
CaseDum4 0.11 0.05 ** 0.13 0.02 *** 0.02 0.04
CaseDum5 0.08 0.05 * 0.29 0.02 *** 0.21 0.04 ***
DD
CaseDum3 x Treatment -0.20 0.08 ** 0.03 0.04 0.23 0.06 **%*
CaseDum4 x Treatment -0.13 0.08 * 0.00 0.04 0.13 0.06 **
CaseDum5 x Treatment 0.04 0.08 -0.01 0.04 -0.04 0.06
DDD
CaseDum3 x Treatment % Final Degree -0.01 0.08 -0.02 0.04 -0.01 0.06
CaseDum4 x Treatment % Final Degree 0.06 0.08 -0.03 0.04 -0.08 0.06
CaseDum5 x Treatment % Final Degree -0.05 0.08 0.00 0.04 0.05 0.06
_cons -0.01 0.04 0.36 0.02 *** 0.37 0.03 ***
No. Obs. 560 556 556
No. Groups 112 112 112

##%p<(.01, **p<0.05, *p<0.1
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5. The Impact of Salience and Education on the Disposition Effect

5.1. Introduction

Traders often suffer from biases that lead to irrational investment behavior. One of the
factors causing bias is trading tools. In recent years, trading systems have become more
sophisticated, making profit and loss information more visible. This salient profit-and-
loss information amplifies investor biases further. For example, Frydman and Wang
(2020) find that when a brokerage firm has a new trading system that clearly shows
real-time profits and losses on investors' screens, investors show a greater disposition
effect (DE), i.e., a greater tendency to dispose of profitable positions early while
holding on to positions that have fallen in value (Shefrin and Statman, 1985; Odean,
1998). Some studies have shown that the DE lowers the return on investment (Seru et
al., 2010; Choe and Eom, 2009). This DE can be amplified by the introduction of new
trading systems that raise the salience of profit and loss information. An important issue

therefore is how to mitigate the DE.

Although studies have shown that external interventions can mitigate the DE,
there are no empirical studies that have focused on the interaction between the effect of
salience and the interventions. For example, Ando (2021) found that teaching the
importance of loss-cutting reduces the DE, but whether educational intervention can
reduce the DE even in a situation where salience amplifies the DE remains to be tested.
However, just as mixing alcohol and medication can make the medication less or more
effective or sometimes even harmful to the body, the combined effects of bias-reducing
and bias-increasing interventions on behavioral biases may not be zero. As pointed out
in Ando (2022), since the effect of education depends on individuals' cognitive ability
and investment experience, it is crucial to consider the interaction between an
intervention and other factors affecting the DE.

This study hypothesizes that educational interventions can reduce the DE when
salience amplifies the DE, even when allowing for the possibility of interaction between
interventions. To test this, I conducted a randomized controlled trial (RCT) in a virtual

market to examine how education may change the DE in a situation where salience
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amplifies the DE. The empirical results indicate that education on appropriate stop-loss
orders and profit-taking can mitigate the increase in the DE due to salience.
Specifically, the findings are as follows. First, both interventions ("education" and
"salience") affect the DE; second, their effects are independent and do not interact; and
third, their effects operate in opposite directions so that they offset each other.

The remainder of the study proceeds as follows. The next section details the
experimental procedure and the model for the empirical analysis. This is followed by a
description of the regression results. Finally, the effect of the simultaneous impact of

salience and education on the DE are discussed.

5.2. Data and methods

To examine the hypothesis, I conducted a trading experiment and analyzed participants'
transaction logs. The experiment was conducted using the Virtual Trading Simulation
System (VTS?), which offers high reproducibility and controllability.!® VTS?is a
simulated trading system with an operating screen and trading mechanism similar to
actual trading environments. A total of 108 working adults from nonfinancial firms

participated in this experiment.

5.2.1. Experimental procedure

Participants were randomly divided into four groups (Table 5.1). Specifically,
participants were first divided into those that used trading screens highlighting profits
and losses ("Salience") and those that did not. Next, each of the two groups was further
divided into a group that was educated about the importance of setting stop-loss limits
and profit-taking ("Education") and those that were not. The group with neither
"Salience" nor "Education" represents the control group. The "Salience" only group is
referred to as the Treatment-S group, the "Education” only group is referred to as the

Treatment-E group, and the group with both "Salience" and "Education” is referred to as

10 VTS? automatically records all transactions. It is used to analyze investment behavior. For
example, Ueda et al. (2008), comparing individual investors in a simulated market, used VTS? to

show that professional traders have a weak disposition effect.
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the Treatment-SE group. The Treatment-S and Treatment-SE groups used a modified
trading screen which highlights valuation losses in red, as shown in Figure 5.1, while

the other two groups used the original system.

Table 5.1. Division of participants into four groups

Salience

Yes No

Yes Treatment-SE Treatment-E

Education :
No Treatment-S Control

Figure 5.1. Screen highlighting the valuation loss
Note: On the screens given to the Treatment-SE and Treatment-S groups, the "Unrealized

PL" is highlighted in red when it exceeds a certain level.
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Total |# Asks| Qty | Price | Qty |# Bids| Total Total |# Asks| Gty | Price | Qiy | # Bids| Total 817 225mini-Mar Opn/B Done 20,950 1 Market 1 21,005
0 0|Market: 0 o ay [+]1 - 0 0 Market. ] a ay [+[1 =)l 432 Zasmin-Mar Opn/B Dene 20950 1 Market 1 21,005
315 5,043 OVER +o 315 5,043 OVER TP
67,567 17| 25821010 Frice 67,567, 17| 25821010 Price, =L
67,320 15 21721,005 67,325 15 21721,005
67,112 215,21920,930 lomer  20.950] 57112 215,219 20,930 ore 20950
47,893 218,96920,570 47,893 218,969 20,970
28,924 328,924 20,550 \LESi 20.950| 28,924 3 28,924 20,950 |LaSi 20,350
20,945 260 19 260 g 20,645 20,945 260 19 260 [gg 20,545
20,940, 262 19 522 20540, 262 19 522
20,935 263 16 785 20,935 263 16 785
20,930, 265 17 1,050 20,930, 265 17| 1,050
UNDER| 1,593 89 UNDER 1,593 89

All participants traded in the same market under the same conditions. The only
difference was the trading screen they used and the education they received. In order to
analyze the effect of the interventions ("Salience" and "Education") without worrying

about the impact of market trends on trading behavior, participants were asked to trade
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the Nikkei 225mini, a stock index futures contract on the Nikkei Stock Average.!'! The
trading session was divided into two halves. The Treatment-E and Treatment-SE groups
received education at the end of the first session (Table 5.2). They were instructed to
have the "discipline" to realize profits and losses appropriately and were encouraged to
realize valuation gains or losses of more than 10,000 yen per Nikkei 225mini when they
arose. This discipline conforms to the that professional investors take to avoid the
effects of bias, as shown in Locke and Mann (2005). The experiment was conducted

over two days, with Session 1 on the first day and Session 2 on the following day.

Table 5.2. Treatment of the four groups in trading sessions 1 and 2

Treatment-SE Treatment-S Treatment-E Control

Salience i Education| Salience | Education| Salience EEducation Salience IEducation
[ ] 1

No No No

Trading Session 1

Trading Session 2

5.2.2. Data

To measure the DE for participants, so-called PGR-PLR analysis is used, where the DE
is calculated as the difference between the proportion of gain realized (PGR) and the
proportion of loss realized (PLR) (Odean, 1998). Following Choe and Eom (2009) and
Ando (2021), who conducted a PGR-PLR analysis using futures, the DE is estimated

using the following equations:

DE; = PGR; — PLR; (1)

1" Ando (2022) suggests that futures trading is more suitable for analyzing bias than equity trading.
When the market falls, equity investors profit from short selling, which requires a margin. Because
of the difference in leverage between margin and cash transactions, equity investors are subject to
different financial constraints when the market is bearish and when it is bullish. The difference in
financial constraints can contribute to differences in investment decisions. Futures trading, on the
other hand, requires the same amount of margin when selling and buying. Therefore, for futures
investors, there is no difference in financial constraints depending on the direction of the market. In
other words, examining the behavior of futures investors is a better way to detect bias than
examining the behavior of equity investors.
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N . .

RealizedGain

PGR;= — . (2)
Lo .+ N ,
RealizedGain PaperGain

_ NléealizedLoss
PLR;= — v (3)

RealizedLoss aperLoss

where Nioaizedcain + Nicatizedtoss + Napercain a1d Nigpeross are the number of
days on which participant i made realized gains and losses and valuation gains and
losses.

A positive DE indicates that investors are more likely to realize gains than losses.
The greater the DE, the more likely is it that investors will realize gains than losses. Table
5.3 presents an overview of the DE for the control group at the beginning of the
experiment. The mean DE value is -0.05 (SE 0.27), indicating that there is little bias in

participants' investment behavior in term of their DE.

Table 5.3. Descriptive statistics of the disposition effect (DE)

Variable Definition Obs. Mean Std. Dev. Min. Max.
Dispositon effect
DE (PGR minus PLR) 52 -0.05 0.28 -0.58 0.70
Proportion of gain realized
PGR A higher PGR represents a hlgher likelihood that profits 54 0.49 0.18 0.13 0.91
are realized

Proportion of loss realized
A higher PLR represents a higher likelihood that losses
are realized

PLR 52 0.55 0.27 0.00 1.00

5.2.3. Models

The "difference-in-difference-in-differences" (DDD) approach is employed to identify
the simultaneous influence of salience and education on the DE. Specifically, the

following equation is estimated:
DE; = By + BiTreatment; + ,Post + f3;Post * Treatment;

+S,Post * Treatment; * Salience; +n; + €; 4)
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where DE; is the dependent variable, which represents the DE value of participant i. A
higher DE value means the trader's behavior is more biased as a result of the DE.
Treatment; is a dummy variable that equals one if participant i is in the Treatment-E
or Treatment-SE group. Salience; is a dummy variable that equals one if participant i
used a screen highlighting profits and losses. Post is a dummy variable that equals one
if the trading session falls on the second day (after Treatment-E and Treatment-SE group
participants were educated) and zero otherwise. 1; is the fixed effect for participant i.
Since Salience; is time-invariant, it is not included on its own in this equation.

The coefficient f3 represents the unconditional effect of education, while S,
represents the effect of education conditional on the presence of saliency. Suppose the
hypothesis posited at the outset is correct and education does reduce the amplification of
the DE due to salience, then 3 <0 and B, > 0. If 5+ f, <0, this indicates that
education reduces DE to a greater extent than salience increases it; on the other hand, if
B3 + B4 > 0, this indicates that salience reduces the effect of education.

In addition to equation (4), similar DDD estimations using the PGR and PLR as
dependent variables are conducted to examine in more detail whether changes in the DE

are attributable to the PGR, the PLR, or both.

5.3. Results

This section presents the estimation results obtained based on the approach described

above.

The results are shown in Table 5.4. Starting with the main results when the DE is
the dependent variable, the coefficient on Post * Treatment is negative and
significant, taking a value of -0.22. This result implies that educating participants reduces
the DE by 0.22. This finding is consistent with the result in Ando (2021) suggesting that
education weakens the DE. The effect of education conditional on salience is captured by
the coefficient on Post * Treatment * Salience. The coefficient on this term is
positive and significant at the 10% level. The value of 0.23 indicates that the DE increases
by 0.23 when participants used the screen highlighting losses. The sum of these two

coefficients is close to zero.
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Table 5.4. Estimation results

Dependent variable DE PGR PLR
Coef.  Std. Err. Coef.  Std. Err. Coef.  Std. Eur.
Independent Variables
Post 0.17 0.06 *** 0.21 0.03 **%* 0.03 0.05
Post x Treatment -0.22 0.11 ** -0.11 0.05 ** 0.12 0.09
Post x Treatment x Salience 0.23 0.13 * 0.08 0.06 -0.15 0.10
Constant -0.07 0.03 ** 0.49 0.01 *** 0.56 0.02 **%*
No. obs. 210 216 210
No. individuals 108 108 108

##%p<0.01, **p<0.05, *p<0.1

These results indicate the following. First, education decreases the DE, while
salience amplifies it; however, in the experiment here, the two effects were of similar
magnitude and essentially cancelled each other out. Second, the direction of the effect of
each intervention ("education" and "salience") is identical regardless of whether they
occur separately or simultaneously, and no interaction resulting from the combination of
the two is observed. In conclusion, the hypothesis that education reduces the amplification
of the DE brought about by salience is supported. However, education does not appear to

be powerful enough to outweigh the effect of salience.

Turning to the estimation results for the PGR and the PLR, the coefficient on
Post x Treatment is negative and significant for the PGR, while it is not significant
for the PLR. These results suggests that education reduced the propensity to realize gains,

and that this is the reason for the reduction in the DE found in the main analysis.

5.4. Discussion

This study aimed to quantitatively examine the simultaneous influence of salience and
education on the DE. While previous studies have examined the effects of salience or
education on the DE, no studies have considered them simultaneously to examine the
interaction between the two. Filling this gap by taking salience and education
simultaneously into account, the present study found no evidence of such interaction: in
the experiment conducted for the analysis, the effects of each remained and essentially
cancelled each other out. The results suggest that education can reduce investors'

behavioral biases to some extent, even under circumstances where biases are amplified
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due to more sophisticated trading screens and more salient information. The contribution
of this study is that it simultaneously examines the quantitative effects of salience and
education on the DE. A practical contribution is that it explains and demonstrates the
importance of considering the interaction effects of multiple interventions in a behavioral
approach.

Finally, some limitations of this study should be mentioned. For example, while
the effects of two interventions were examine, it did not consider the simultaneous
effects of three or more interventions. It also does not address the effectiveness of other
DE-reducing interventions, such as stop-loss orders, in comparison to education in
reducing the amplification of the DE as a result of salience. Further, it would be
interesting to examine in detail differences across individuals, but this requires data to
observe educational effects based on individual characteristics, and therefore I leave this

issue for future research.
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6. *Eim & BRAE

6.1. AL DK

51 FE T, RO BRIOBRZRT. AR BRX, Sptfisicsir
HATEN N A 7 A D H T disposition effect (IZEFEH L, HEHMN AL - T
disposition effect SR S 4L 5 B & BiEHIC T T2 & TH DH.

H2ETIL, AWIETH H A T A Th 5 disposition effect (23 5 e THFSE
FARELL, TR CH D & 7o TR WISV TRET L 72,

FIETIE, HUV OHEREERZHEFNB LN LI ET 5 ALED,
disposition effect (252 DIKRRNR A2 EFEANZH ST Lz, BAREYIZIE, &E
FAZ D— VIZHEWVEE D 2T 2 X&) LW ) HERIFEE 21T\, disposition
effect NI T 572 E 9 A IRAE LTz, ARMFIEOREE LT, BT L Hvio
T U H MU 2T o TR B T D, HTIZ Y 7= - TiX, disposition
effect DIRFEN 22 FHHIFETH 5 PGR-PLR 5341 & F iz, it OFER, I,
#E %8 U C disposition effect M SE D Z ENAEETHDH Z LRI NI,
FREDIL, ru TR arEva— MRY YV a VOIS, rn SRV Y
a T LT R BEICUEN RGBSR S L. RIS, GBI L FRd 5
Gl KBS AENRPEOND T DRI,

%4 T TILEE 3 TEOMSE & JIE L disposition effect DA By & L7=#E O
NRAIZHONT, BEFROBMEICHIRINIE B L CLER RO REMEL I 5N
L7z, #ime LT, I, #EIZ XD disposition effect DIEJkIE, HEFZ DO
HRENDPEWGAICL VRN THL Z ERHOMNE o7, BB, #HEBIC K
% disposition effect DD N FIFHERBRICHIKFET D Z LS. HE
DILEN RN B L 5 2 T-ENEME GREKSRET) & HERR) T s
disposition effect DY EEK L SN TELL LD THD. AFEERIZE, 1TEIXAT X
X 2 AZEE T DR, FOITEI N A T RADOREER & 7 DN RO F
BB A EZETREZLETRBR LTS, £, PRI E RN HE N
NADHREZNEST DL, REFZ~OHEBZIT O ITHIZ> TUIIMADH
AIVITHEETHL I EETTHERTHSTZ.

55 5 B T, disposition effect 23R 5 &L 5 2R T CTHEBE I AR AR
ThorIezMonc L. BEEZPFMT D FL—7 ¢ > 7 m Bz, 708
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W%, BIREF 2 ENE RIS & disposition effect 23 F 5 & VY9, salience DI
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DORBIIRBREORE ST, FEUIFTBE LA 9 2 LRS-, ZORRIE
£ 0 Ve S AV S TR K 0 BHE 7RG WIS Ko TAXA 77 A3 IR S 4 5 K00
TThH, BEICE > THREROITENA T A2 HORERBTE 5 2 L 2R
LTW5.
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