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Abstract

In this study, we designed a gambling task to explore the difference of individuals’ behavioral fea-
ture and neural basis in the context of making decisions for ourselves and in the context of making
decisions for others by using the event-related potential. Furthermore, we focused on the differ-
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ence of loss aversion effect caused in these two contexts. The results showed that: 1) In the re-
sponse phase, there was no significant difference in the RTs and risk preference between the con-
text of making decisions for ourselves and the context of making decisions for others. In addition,
the P3 amplitude induced by the option of “No” was greater than that induced by the option of
“Yes”. 2) In the feedback phase, the FRN amplitude induced by the context of making decisions for
ourselves was greater than that induced by the context of making decisions for others. Further, the
FRN amplitude induced by losses was greater than that of gains. In sum, we could draw the fol-
lowing conclusions: 1) Individuals were more sensitive to losses but not for gains. 2) When re-
ceiving the feedback of loss in the former trial, individuals were more inclined to seek the risk in
the next trial. It might be because individuals were caught in the “gambler’s fallacy”. 3) The results of
this study partially verified the view of “bounded rationality”, the reinforcement learning theory and
the hypothesis of emotion motivation.
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1. 51§
1.1. B - b AR%K

FEH ARG, Rl RAEZVHEZ T, AR ETIESFRE, i, WweE. R2n e
BATAME N B Ok, BN AMRSE . EXT AR - M ARFRH T, HHREEIE A E Sk
Syl N RS 32 18] 1R 22 e PRy B B - Al N TR SR 22 e (3R 5245, 2013)

BEE RSO B USRI SRR, 5T B3R - A RSE IR SR AR 2] BRI 2 (1907 . IR Z R TSR
HIEN B QSR N R IX R F RS T, MAE RS Wl FAEE 2 R AW TCER R AT N %
SRR PR SFENG 5E T B XS, HBE e RAVRAR R G S 7R IMAE N B sk S L
TEAMM NGRS RE S E R, B, X7k 757k 7555, 2010)5 NFIHE5T LA A Dore (Dore et al., 2014)%5 A
(R TR AR B AMARTE A N SRR S B EUAE R B SR I 7 452 v R IAS B I XSS L « (Lt A S 5745 2
ISR, B, Stone S5 NFIBFFUARIN, FEMUE SRS ACRSEIS , AMAFE NIRRT B ELAE B
TR SR A 515 P 5 B 6 (Stone et al., 2013); Beisswanger 28 NI FE R 1T, 24506k A 1% i B AR E SR 307 )N
I, AMARLEDN B CRSE B 5 b EUAE s N DR SR 155 53 5 5 R XU (Beisswanger et al., 2003); Hibbing
Al Alford 5 NIIRFFERY], EBURIEZSI RS, MATE 9t NS SR s 52 LU e B iR S i i 452
T LT N IH(Hibbing & Alford, 2005). b4, EARFFRY, AMARESACF AR T B - AR
ZRIEERER, BRIy AR - e 22 5 A TR E B, AR T 5 H B Mk
(B, 2012).

HATRT B - AR 2 R = A i, 2 =M iR R . 58—l T R AR
(Higgins, 1987)c 42ZHOZBHE, FRATAT LLRAMA 3 (e it REAAFI T IR A . R R MR R
FHEARE G, 850, K HEREERS, BT AR, XSS R0 AN S Uk B R 4
MEFEAERIENZBI(TE X55), ¥ BEIRIREEE—F T, B0 THERRILR, iR Es SR 0 LA
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THRBUB(Crowe & Higgins, 1997). MAT A SRBE 1A J7 TR UL, (EF SRR E R, 1B 1 R £k
AR RGN . 58 AR EIUR B . IR AN MATE IR B — H AR FE b TR 2 1 He sk, i
TE B IO N LA 2 5 MR I PSR AT A M o 28 =Rl O BRFE B . Z IR YO MRTETE A A
YOR I, 22 BIAMAR S AN 1B B (AMAST B S5 N R SR FE S 10 VP4 i RE i, &
DUNM LG TTERN B QR SRMES, AMETE AR I E S OB B 2 5K, SRt 2 K.

KT B - B NRSEF T “MN” B, DUERF A PR R T = — e R B AR 4
i N (Stone & Allgaier, 2008), 35— FhF2 % F 20 RN BE A=l A\ ke [X 23 1 A4 1 57 %5 £ BE (Hibbing &
Alford, 2005). XM E FERIKIE R0 RAGEIT RN IE R, BRI 00 B3R5 A1)
g P B IR 18T 51 AW AT Vg o DA T I8 2 AR B R U e et &, ldn, b glialAe
FEACERN—A DN sk, Hibgiks A “fhAN” FIEAAR% F(Pollai & Kirchler, 2012),
WHFRTE LRI AR TR & — X %R, & VRl R 2 B i (X AN A ik 58 (Jonas & Frey, 2003).
TR AN BAA RN, ZJEAERRERA T CORRFIAEER” SO E THEEE
MR B B O 5 M N BE B GRS, 2013),

1.2. MERKE

TR POE R AT R R R M E R, BEUETE, BRI ROHEERSZ 2N 2 U 10
J&*Z(Kahneman & Tversky, 1979). MEIJRFAT LA REMR), HALESZRIEHR R0, 5%
R PRGSO (17 7= A T S DR R 15 26 TR 3R AE AR TR SR R R o T 2 SRy, AT S A A PR TE AN P 1 e o
15 B2 v 451 2% EE iR SEINBBURR (a2, £, 2013),

— Be A BRI A A2 BEAR TR U R DRGSR MR G B AT AR I, I AR I 9T RN
Hr AW R AT IR D . A E N, SR PO NSRRI —F O3 RetE, i, Harbaug 55 \id
ik 5~10 & P LEAR TR — N LGS, R KITEAL Gl FE X e ) L3 = A 7k PROB RN, i
F IR R OGRS, () 7= AR AR RS L ) D0 &5 e 1 R 35 9 06 B \R A 9% (Harbaugh, Krause, & Berry, 2001). I
Ab, BUFERIT T AR - MNP 0R POBRALSI I 22 57, B0, Andersson 55 N R IUAH LLAE R H O
PERIE S, TR A R SR 11 58 AN AR SR B H Sk R4 K (1) PO FE BE RIS, T 4 0 L SE 3R AT
5 AR R 2 SR N, 45 R R SR TR I B3R - il N PSR TB] ) 22 Y 2K T (Andersson et al., 2013).

AR, BB R N AR 22 12 LR AR R POB I AEN LT, (R T8 A E— 25y
B Tom %5 A(2007)KH MRI BEARIRTE T 475 PEBRL I N LENLE, AR TR AE 2 TN = AT [F) (35
N 50%) BB G < ROk TS, S5, TR AR 55 Hh USRI 2RI, SCHRARFIIE D RTA5TR: fe J2=
B, T LA R 3 AN G X A R P K T 2 (Breiiter et al., 2001). Gehring F1 Willoughby 8 F S5
IR FEA AR R PO = AR URIEEAT T 090 et T — MRS, ZERBRAE “57 1 “257 B
AT S, RO R RS, PRI A R e paat, 45 BRI R I B LS as R S K
T KHIRABARSE 1 (Gehring & Willoughby, 2002). {HA, 52 MM, Henning Gibbons £ A\ K5
Gehring S5AH [F G AT 55, 45 SEH0 RIS AR IR RS B 2 IR S st 5 17 B DR R S AR 26 47 38 (Hibbing. &
Alford, 2005),

1.3. RZFEHXE ERPs B9

TR B R S S I B AT S A5 Y B 43 31 A6 A I PR i L 4 o
1E RN BE, B B ARR MR R 2 5 TSR S HL SN EN R 289G 2 ) P3 Bl . AMARTE MR S, 2By
ANFHIE R, XEEFEAEAME AN E e, P3 & — 300~600 ms Y IE . — 71, P3 IRIE#HK,
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RYI QAR R Z NN 57T, P3 PO, (RESHHLAER, [z N/ (Bekker et al.,
2005). BRI, P3 BT FIBMEIE AT USRS PR, A DLRAE RSN .

S Bt BARGR MR A 43 2 I A 6 S B (FRN) o S AT 8 IA R, FRN R4 A& AN T S A5
T Gy ER HIE SSRGS R, AT IR Z Bk o 8 XS s SR AU, LA B TER ] FRN
J I A& AR RAT N EE BUR A R SR, SHRE DI

ZRIB, DMERT HI - N RHIZ 7 S B AR BF T 32 24 rh e S S B B, el i
SR G R R PO RS, AR DA WF T ORUE R SEF B, IF B H AT T B 3R - NSRRI 851 POB A
PR HLHIRIRE T LR AR TN E AT NSRRI, MAE N CRFERIEE T 57 8l
RATHI I BT I AL B3R R OB RN RAFAE Z R 1, AL AR AL 75 thAr R 22 R 7 XA Rk
PREGAERIB S BLATSA5 = AN B 75 73 A7 AE 22 5 W8 7 XS AT FU AR B 1 [l

2. ARABEMGT*
2.1. IRAE

WRICHARAEDY A CAPR R AI L T A fh AR F A 858 7 AR A5 5K POR RN 2 15 AR AT R B
AR R A7 AR 225, I USRS BN B BB B BOR HEAT SE AL AR T -

22. ARFZE

2.2.1. LI

ARSI JE TR R BRA AN B, BHARRRSREES, AMWMARIKAKY, —MENE SRR
5, Mo N AR SR s B DR B R AR S S B BB E FIIE R 2, DA KR IROBEY B R
Tt B A PR 15 PR FL s 7 R IR

2.2.2. @ik
AR FIBORIR AR KA . AR A 26 ZHRET N LtE, FHER =20.23 £1.24). Fra#
WA IEM DIES o« SEIO AR E s R, LIS R R4S T —  F R .

2.2.3. RRHH
SRR BP N RCRAE R G, HrbEAE 3 6 AT RSO0 A I SEI6 (200 T AT B R AR . iR
B RAEME R EIURIEATED, 1 6B DAL BRI, SEIGFER? i E-prime2.0 2 1l 17 ¢ -

2.2.4. SLGIERF

PR T Z S R AR RIS B T 5E BCRIRAT S5, — Rl A B OISR B, o — Bl Al A ik
HIEEE, LIIF AT . Hrh, MM S, F b — A P 18] [F I AT
SEHG, BRI AARATTRIAE R T e B, I HARA TR 2 A AR 4y S 07 R i ELEAROG, TS
IR TG R . BLE PR SR B N 58 I S 55 58 2 — 5, LI AE W T o

B, bimEad —A 500 ms (1) “+” FRLAL, R R A 500~800 ms FhE, ZJEMRIREIL 3 Fh
ARG SR (BRI BEAL): Wead 40 2R A U el FE 40 2k (H Rl T b AL 2 A R R AH & 2 o
BIFH), WaRLE 2:1 RS, BT RRSS R EIRTAIY 1500 ms, HEERREALNILZEI “Yes”
A “No” WANMEDT,  “Yes” Ml “No” WA E /AT BENL, #a & iy 75 EEAE X AN 7 il I 19 5 15 1)
W, WRIEFEYes” , REMEERSSWIE, WFERF “No” , WREMAEZRS S5, EHl
HIE RS 2 L —AN 1000 ms HIS5 R M. IR PRIESFE “No” , MIRBEERA: “+0” (RRFWHEF
k) WERBRKIERE “Yes” , WIS RATRERN “+x” FRARIED)EE “—~x” (FRtiR), k2
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Ae, ARG el it 4 NLER, REANERAAT 25 DR, 3t 100 Dtk BakEEse 41,
PRI 1 2Bl 5 ARS8 Bk S . BARSEIGIRAR A 1 AIE 2 B
FEIEASRIG AT, Bl 2T, DIAGESLIRIE.
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Figurel. The flow chart of participants choosing gambling
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Figure 2. The flow chart of participants refusing gambling
E 2. #idiE S 5REERARIZE

2.3. HiEicFAE
2.3.1. BiBidF:

F 64 5 Brain Products i 103 REGUEATICT, K H B Briw K 22 205 E 1 10~20 AR S5 E A1 A
W, BT HERR ) FEBE AR % 2 10 kQ LT,
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2.3.2. HuiEibE

K F Matlab 1] eeglab - HAH F1 SPSS20.0 AT K4 A BE o i F 2508 T AL #E K H 56 T MATLAB 1] eeglab
TTHAE, B BT R AR AL B, FORFEAE Jy 256 Hz, JEBCHTIEN 0.1~40 Hzo 2 JE X IELEH
EEG #3170 BLACFE, DURISE I NE &, epoch B [8] B A—200~1000 ms, PARIHCEHLHT 200 ms HyFE
2o SR FHAT IR E AT 5 6 B AT AP E S, BSERAARCEN T, RA ICA A3h%
BRERBH A, 2 JEimit N TA 2 KB B SR 25 epoch.

3. ZBRE5 2
3.1. fTHER

3.1.1. REME

TERMNIY B, DRI AT — MR & TR R BE, 5T — MRk HPie 482 5 e 16
Y 2k 252 2 5 TR IR R B0 DA RGBT 1 3] 1 JXUIS: 32 436 Bl 2R A DAy T o 43 % I IR Al 47 R 2 P 4R A .
FEPIFPRSEIG B T O B SR MR, A T — AN 1 R e 6 LU R AT O REAS T A58
SRR, TWRTENH ORISR IE M AN PRIE S, a7k G, I TF—1
R SRIE R L5 S LR R & TR A4k e S SR, &1, K 3.

TES MRS b, KPR s B AT RO R A T AR50, S5 R, #OATE N A Qg 58 T g
SN (M = 634.51, SD = 296.59) 5 £ A N IR SR I 52 T (38 S NI (M = 616.89, SD = 186.50)ANEAE
BEER, t=033, p=0.74,

Table 1. The risk-taking ratio on the next trial after receiving the feedback of loss

F 1. ELH TRERE T— MR PR E &R

Yokt I PG e B A LR M SD t
Z 5B R 0.66 0.17
AE R —4. 81 %¥x
TEATE I LR 0.34 0.17
Z 5IE IR 0.67 0.19
VLN _4 55
TEATE I LR 0.33 0.19

FE: %9 <0.05, *p<0.01, ***p<0.001,
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Figure 3. The risk-taking ratio of choosing gambling in the
response phase

Bl 3. &M EIERES SHIER KRR R

DOI: 10.12677/ap.2021.111025 227 LB


https://doi.org/10.12677/ap.2021.111025

Wk A

3.2. [EEREER

3.2.1. REMER

XFT P3 gy, 45 Hn NBIEFE AN AR 7 o SE R oW B 1) i R B, & HU(PS, P6, Pz, P7, P8, CP5, CPz,
CP6, 01, Oz, 02) 11 N FEAT G081, B N 340~530 ms, X PYJPIEAT 2 (REIES: ~AA
O A ARE) x 2 (4 YES. NO)EFME 7 208, @R KI, RFERMERNARE,
F=2.84,p=0.106. &35 M RN R E, F=5.65,p=0.027. EFEMRFEHEEN L HAEAAEE, F=0.19,
p=0.67, WK 4,

e YES -l N\ ———YES- Q?J'&
...... NO-1fi A — — NO-H 3%

Figure 4. The P3 amplitude at Oz point in response phase
E 4. REZME Oz BBAR =AY P3 R E

3.2.2. RIRMER

XFF FRN By, 45 SR 50 N8 R AE AT 78 A s bl 22 21 1) 2 B, iEHX(C1, Cz, C2, CP1, CPz, CP2) 5
AR AT T T, IR A 250~300 ms, PRI IERET 2 GRIETEBE: M E QIR b A BR)
x 2 (s WES . B EFME T Z 0. SRR JORBRM BN EE, F=8417, p=001, &
it Scheffe f5:56 & B : 768 H SRS N7 & # FRN 2UN(M = 4.75, SD = 0.60) %3 KT A fth Ak 5
G (M = 3.82, SD = 0.63); JUNHI TR 53, F =44, p<0.001; R Mk S5 80058 HAE A B3,
F=0.61, p=0.551, WK s,

10 r

8 ¥

e W2 —— WR-E R
------ Btk — —ik-ER
- BURBHKMA— - BREBHEK-AR

Figure 5. The FRN amplitude at Cz point in feedback phase
5. RIRMER Cz AR AHY FRN FHIK IR
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4. THe
4.1. ITAERH

TER I B, 7 XS £ LR A R |, 9 B GOk SRR N R S IX P R g B 2 ) % B 2
S, XRUITLWRNEHRMAE, - Nk, polE e FER, B2 E—AMAx a3
RIS, BOAE T — MR b R IAA LI E S, XA A2 RO s A rh A BN T S
WOEZ, REV]L 2015) B BOAERT — R R R R, NN FEA RS, Frbla i
) TR e 5 B K, ARDE A JEIN P XU SRR IR AN SEHT A % o IXWAE — @RS BIE 1R JE 2 ARRR
Wigg iy “mrstE” b PR IR AR B A (Kahneman & Tversky, 1979), TEAHF 5T H #7iR
I A BRI R, B A T8 B — R L SR AT 55 B8 2 AR BT, B — U i R L 22 40 2
50%, AHJZAE M AN FE R RS IE, AE T R P SRAT 55 bk 2 2 AN [R] ) 1B AT Bl 2k IRo%
TN
4.2. FREBERITR

R B, 0P N2, SSRGS S i ERNIIA R E . DA R, 2 S2ieit 55 ol il
R 215K N2 (Folstein & Van, 2008), {HABFFRISE RIFEHRUFIX — S ARG REY, KFH
Ry« AN IR R SR 1 15 T B P = ok R A SRR B AR [T

TEN B, ORGSR RMONA R, IERRM RN EE . DAERTFRRE, P3 BIE MR T
NN T.(Campanella et al., 2002). fEABFFLH, BASERAED “YES” B, OHEEZMREFES S
L, HBRIRE R AR 50%, S5 FRFENLI, & H O EEER, (BERXED “NO” I, XAMETXTT
PR UK T DA H I, R AR FRE A S S5 0, R AT BRI SR T TR A E R
s, [EIR 2 7SRRI e L2 . WX — RURE, AT “YES” I, s “NO” ik Iih %
LERMAGN, RO R, R AE RO AR T B R ISR R .

TER M B, WSRIE S N B35, RPN B SR SR 5515 K 1) FRN 208 535 K T b A
HRMELS, AN RN EE. HT AR - AR ZE 5 iR AR £ A A RESU. PR
B R B R BRI S Cfdid) . 55T FRN FOMRRE 247 s b 7 S R A 28 ZhHL 30 . FRN ARBI [
WHUIN T AR B 2 & 0 DA I 2 R 18 48 VP A 2 s 27 2] BERAR AR B SR B A% O o 0T AR AL
SERIRRE, THEGA XU,

— 771, FRN 38465 S BASAASRANY: I (5 5 AR A & 1dad i 2 e RGifL e 5 ACC(HTHiI
iAo IXFhERA S IS5 3 ACC Fl T2 S &nn T AT N M. FRN [R{EAR LR BT ACC 1A
UM TR, ik 2 ERE S ACC HIEHYE T FRN RIS AIENE. 4R 4% 2= 40 % I H A )
SERLETRMI 2, FRN #4774 5 K () R4 R & (Holroyd & Coles, 2002). MAETERESZ E—MRIK IR )G,
A Tk AN DT Rt ) R ke S SRS T P A AR R 2 SIAT N, AN, 2 AT AT M R, DAk AR A R i
ZEWAES AT, LUABIAMERI . AR, ToIR=_EN H USRNG5 ik = A2 AN R
BRI R 452 2 P S Tt B 7= 2 1) FRIN R8T K T UAC 7 5 220 s 2245 2K (9 ) 5t T 72 A= 1) FRN
RBL. —MeRul, UPRiE S SN, RO HE ARG, HOEEERNAHEME, 4
RN R R, SR AT, BB R B, AR T, RAEE s S B, SR
P S oot PO AL 2 B 5 A2 T BRI FRN N s sl B4R 4 2 5 RS, R e TR R O &0t —
MIHEMAIR T, WA SF IR 1, PrATW S T 077 421 FRN 8RN 53— 71,
AT RITC R AN H SRR IS BT I 2 7E it N sk it B, R 7E i — AR e s 7 Hk
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M G, HAE T — MRS R E WA T B, EEMES 50, momih s ) s oy iMe s
FRAE Je il R WTR R . L CRAT R, TR FE R, BRI R UX — A, Hox N
TEFRRE AT 2 AR TE T 5245 % S SE It ) 1 AU F-3K

Fy—7J7T, FRN 5@ 3R U FRN B 1 X 670 S5 51 62 116 28 s L SR PO Al 4R
YN ACC [3E B FF AR AT N EE RV, TR AT A LS B 5 R S & ShHLIPEY, 23 kst
MIBIHLE BEAROG, AR R R v e 4 o BRI IG B0 6 NFRBE, 1k £ Ll lic s B Re KR
PRI SRR I8, SR S SR B i SR 1 45 RS AL — R R BT LS, i @R X R AN R
TEAMRRITES TG AT RN, XFIEHLEI R AEAE ACCo AMARTESE 32 2 47 1M SR BT P A TS 45 R 56 K T 16
TEME R AEAT T PRI, 1k 15 W FRN A2 6T B M S i 1 46 s LI I PPAN (Gehring & Willoughby, 2002).
B ER, MATHEEE ACC iE3IARAKE, ACC HITESI A e &2 B N STTIEMIRZM(Li et al,
2010)0 FBAHE RIS N ST T B2 Lk AMA ™ AR B 5 1) b Ve SR s SR I S 15 28, AT = 2E BE SR ) 3
B, AABAITEATR S Rk . WRIRZERE, AMATERN B OO SR 5 b LU oAt N o SR A 35 vp = AR
TR FRN 208, XA G2 RN 788 H R sinr, SERIEE 53 E SR Mo, M A Aok
F, RGHES AN B, MSHESFRITKE. WA RKE, MxT A A
WSk, WOATESN B MR SRIT AT B = AR T SR A N SRR, X T 1A O B S e 3 5, WCTE TR 45
RIS, HE OHMRRS FECEZ MK, mH, JTiRRNE CRIEE R M AR, ki
XS4 1 S U BT b T Ko WS A P s Tt = A ) FRIN A8 B K, TR 2R A 2 2458 2R I 72 A f) FRIN U A/
Fah, AT DL RS . LB RO B B R R . M TS E AR, M5 RO
PRPE A, A ST RS, IS, AIRe Sl AR AR, T 80 -t N\ sk 2=

SEHTR
5. IR ESRE

B, AT ERC O, RB GRS ERIZE R, T H AT S B #S A R A alx
ARREGWEFC RTINS PR, — 7 AT USSR R PO (PR 22 5, 23— D m] DA B[R] 1k
easOxs A A 1Ot 1 R SRAE B R RO RN _E 22 5%

Hk, AHT TG B Z [ B A NRIOR R, AR R xSl 2 1] BN Bk 2R 2%
WREBEERHAT 72 IR, ARRIHTFUAT LASE 2 R O IR SRR, DL ELEAN R 2 UK 3 R 5 (1 4
Xif 2 [ f 75 A7AE R K POB RN 22 57

e AW FEAE U R 25 B8 NS R 5 K2R B RE I, ROR (R F 70 2% 58 B8 A o (L o B 2
FETT T E K - A N R SR (R 40 % DRORR O ) 22 S R 1 AR

%30k

Bi, X7k 75, (AE(2012). YesksE M AR AR X RS R AT IR, 40225271, 44(3), 369-376.
W%, HEHQ0LS). BRI OENLE REMR R, A TR0 21(1), 14-78.

HERR, B, XEEE, Q013). HRHE, FWEE? HR-NRFBNEZ 7 IO, OB FZA R 21(5),
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