DEEFEYLRE 2006, 14 (6): 859~865
Advances in Psychological Science

MIFHESRRU L Y 53 47 B XU AR 2R B FH 42 BL A

wmAES F g oH &

CYRBRIRIE K2 N BT R S5 B2 B, YEBA 110034) G RN B TSI AL 25 52547 A9 b, JEst 100101)
CULBHIRTE A E P R Be, LB 110034)

B E A RRRRGARULF R — ARBNEFFE AR, 2R MG Rk R IRk 3] A TR
MG TEIE K S BT R FAT AR, R SEAS — R AR ERT. AL AL
A 2 AL R B ACATIRA) 58 T 44 A SR 0940 2 B S 0 T ik R R A e R, X B B ARAY 2 it A2 0
PRERFATAG T X XFERSHER “FREHR” RUWNGERBEANT, WERAER. #HEtFFRR8E
wAE. ReMBfReF K, S DEEFHIAFTE, 2EAIHRFERF TG Z LA, EEECH
B 64 Homt B4R T e Rk TR R o BB R A kR, e Rk Fb 8 — R R R B B R ER
s
KR MR R, ERZL, AEHH .
NES C934: Q42

X RS e Sk A 9T B bt A — R O 2 5 R, (R CEA AN ERIRIN, 510 RS
EHFBIIN], FETF R — RS PSR AT I AT FP ALK FNE A S B, KR SR
M5 AR AR 2 o e 45 P A A B S AR L i o GLAKT I MM RSB B A EAER
VAT T PR o A0 BT S 3 i 2 TR 3 i AR B I A2 5 RS e SR AT R (R JL AN E HL
™ (prospect theory) MG AN FE I i 2% K e 5% ARG ERE AR A T2 . VUL, IR &
N ANATAT S B, SRS AR AT IA L 1 R RBEEIAIT ST, B AR 55 KUK PSR () 4 22 Al O
FIFLLL AL B IE R . BRI SOT VR A W & WA — R GE GG, ATFRATTIH BT XU o SHE 7 %5 P
S NATTRE AR R S 3 H 25 iR 1 . oA T BE T b BE T s M Lern 2PN 2 5, &R T
TR RE SRR, TR, WAk R kI PR RFEAT R BT TR, RSCAREZLRL
A A3 1 27 25 T U FH 2 38 A 2200 B 2 T v R MANTFANAHE, ST T o0, JFERJETR
SRS, 1k e S 2 i R XU e SREAT A i — PR RS, TEAW N, RCRE %
77 e Bk BRI, B AFNSI4) P sk 1 SEA O B

BARAI FH SN R 27 B AR 57 P SR I AH 6T TR FR VT DARER, BriL, Sk B3
P22 T 2 A T DA BRI R0 P A0 A 25 R S R P
FO B TR T AL

Wk H #: 2005-11-04
Ao 75 W . S Y22 == 15l B
o IR <P O R ke 1 RS TR PR

H (70471060, 70573108, 70671099). Arrowih g, O IITE RIS BT 2 & LA
TRAER . 2547, E-mail: lishu@psych.ac.cn A2 — AT (invariance) JEUN), BIXT—Hegt

** Prospect Theory I BLEHPEUMIALIEIE. WBFRRIE. HIBE o] SUAMOAT S8 OB IE 123 R I ARG 4%
Wb BEITIE, N T RS “HIE ML (Expected Value T, Tversky%DKahnemanTjE‘?HjJ « ﬂk“?}l‘lﬁ%ﬁlﬂ%ﬂ” |',3J

Theory) 7= fEEEHF, [ (RHE A A KM P AT 4 ) A A
TP IR K s 52 o T
BB B B A R SR O Coxpectationy (i 2 /N 1 BRI ML f 2 L 38 5 A

MR, ASCRILEE N “ PR,

859



-860- DEERL R R

2006 4

FIOARBY, SR T AOHE SRR "o 7 S ] A
HE 2008 [ 28 R, I o e S e SR AR 2R R
CIEMESS) s pbds (MIRMEZD) MR, X
AR — AN AR JEIEAT R R .
RSB N 1) R AT A A 5 T RN
8, Y ) - OEAT A RS e ok
YA AR BRI 1 M0 Y975 il 811 347 )L
ST DLW TR AT Ok R S ) i s R AL 1) T R
Ko EMEREESC T

AU ] IEAE AT — B LI s, vt
NI 1 RAE K EAE600 N o BILAT W R 5 520 1
G 7 E TR . BOE X T S A S R R
TR B R R

IEEESE:

ATT%, 200 \HGEIE.

Br%, 13600 KL, 1fifi2/3(1
WESTNREL,
TAEHESS:

CIT%, 400 NHKiHb2,

DUj%E, A1BMHLSTNKIEE, hAE2/311)
HL2x600 NKFHE 25

SR VYA TSRS H, AFICT7 522 A0 [F] 1A
FEIEI, 200 N AL A 24400 NFES: - BFIDJT 50
—FEI, #EA R, IS N 13,
WA T 600 N Ef ik, wAatt. 4R E
NIETHER T 2 8NEFAT &, HINER T 24
NIEFEDTT %, RIAAIAEIE HIAESE S 20 H 52 25 )
1 52 JWE RS (risk-averse preference for gains)
BT AE 28T 2 B0 52 40 I i % 38 SR KURE Crisk-
seeking preference for losses) o FHHAELIE A fEREHE
BN T FE IR AN, IR T —1
M R R — AU R B RO SIR, 3228
XM, S4BT, S8 X th 2 E
52 a0 DXIRE g BENY (L1 ARZRPE AR o £
T HEER LE2) . WM E R HCFIUE 5% 5 e
ARIG 7R T PRS0 5210 P52 28 SEURK, iy L A
DL T A AT B R i BB . AL, 2R
IS AT M 4% 1 52 2 1903 2017 A A2 0 2 A0
AHAE B SR S D XU B T0T; 52 451 IS 1 47 A

* AREASCHR T, TR PN 7 JU) S5 “ The framing
of decisions and the psychology of choice” #SSCIE(SCIfT it %
51 3CD5% 2 2011 F o

B NATT— M4 e 3 RGO 106 T 71T A A2 S R AN (A 2
HCE TR T /N E S AR R IR I

TEE 2 200F B, TP )5 | e T K &%
SRAEAE IO IS, 81 41, MeNeil, Pauker® A I,
ARG IMTAEL N RS A RGN, B
N AR 5 B MERL N (K 5 . A2 (R 9T
INERITT 77 HEHE B0 1) 45 B vl RE IR B BRT . 1998
4, Kithberger it 1364 HESE RN ) SEIE CFE (AL
130,000 85380 HEAT T oo/ #r, &5 R B s B
IFESLR N LU MY, e 2 Rgil 31 h 45K
B2 AT T AN SR B2 /B, A DABGHE
BRI RIS, (R R BEELASS
W RURAE D Sk, 17 L RSB 1 58 S5 R

HEZR ALV P S5 25 5 o

VALUE

L GAINS

LOSSES

P 1 BB B PR Rt 2

DECISION WEIGHT: T (p)

STATED PROBABILITY: p

K2 nsoihsk
(J5 4 KahnemanfI Tversky 1979 4F i iy 21 16

2 FERFELSIE: EEERFMAE
HEZR K H AR AL

HEZRAGN: /s TE TRTHE A G ITHEZR N, B2 20
ANZARPIRINEL T NAT AT AR AT A9 SV o 5 ]
P41 B HE S B ] SR R SR, ISR e



B 1455 6 1

WO HEZS N ) 93 W A AR e SR ) e 28 il -861-

KIVFTRALE, A HAREAE FIALHIT A BIAf, (H 2
—HeRE A MR BEID S 210G . B0, Breiter
5 N BRRIE 93 W &5 SR A0 i A R o) 2 B2 R I 2 B2
2% 5 B 45 R 2 n T A . AT 1iE R [F) 1
B0 R I e e o LS b I URISRAG R 45 2R
W98 R BB SCIRAR (ventral striatum) S 483515
HBR B S 2 5 AT T 1 ) (e T KU 375
(AT WTFHL T, F0vE3)) S I BT 00 S 44
ey 45 B SNBE NZ 2RI, BEZOIRAA R 52 R L
HIVHE A B2 AR B A . KR AR 7RIS
2 an AHOCIIAR S g N SCIRAA L 4nair Tl CACC).
LR AE (Dorsal striatum) 5 P00 7 %51 1% 5t
(VMPFC); 5 5 45 AH OC It # & 10 i 1 (7]
(ACC). #{#% (Amygdala) FITSMLOR A, I
T MZCRAE (BTG JER # caudate nucleus) 7E 1T
AR 22 B 1) HORE R R A T T A A B A T
Delgado® N R ILAL B (M H i A 5 15 MS0R 5
B E AN OGS0 AR A W TEAT 45 o
g, T ARSI ET], 1E A CH
PEMRUFVEHHTIN R o 8551 SR RRAZ S
A2 R AN A — 35 AR K25

N 5 K, XK A AE T S g N ALY

Knutson5# AR I, B SR AR D00 8252 K (1922 %
TR T 10 S B AR )1

3 MEIRFEAXLIZE (Sure Thing/Risk
Option) HYFHLZEHLH

TNV NP R S, BEPPHESE BN T #8474
SE B TR ARG 6 D0, 3K P A 28 T (1) P 38 s 2 L A
AHIRWE? GonzalezS5 N (2005) X HEAL N AT
SR FUAT RS AR 52 20 1 XURG: 126 48 7 AT HH R A S
BN BEL T 2 i ISR TR A Z ik
PR A W L0 32 400 KU a8 56 P A tH iR A i 8%
JIREAAIRI, IXLE SIS 7 1) 58 AT IRk 1 i A
JZ it Cprefrontal cortex ) FI i jZ it ( parietal
cortices) %,

Paulus®$ A (2003) & B4R 78 A H o 1 ¢
FHRRS RN, CUF RIS RN J5
Toi JZ it (Posterior parietal cortex BA 7) + 1 4Mill
B BZ 5T (dorsolateral prefrontal cortex BA 9) FlJfii
5 (insula BA 13) o WS IERELL 24 (Zai) &K
A T 0 £ PO R P B vy, ARAE S TR St rp 4D
SR T AR BEERAS o A7 S ) PR 1) =

WOE AR, 20 TS AR T ) T AR 22421
EHE. NSRS e 2 RUE BT A L, Bkt
M~ A (Right inferior frontal gyrus BA 44) . /&
Ji 55 (left insula BA 13) F1ZE 150 /M- (left superior
parietal lobule BA 7) AIX UG FEALTE K. T HAEX
557 SE2 56 P e A o 5 ORGP sr, B TE BE IS 1
24 S B AU [ T AR 2 A skt
o 7gf 2 T M S5 (0 U R S e 4 I B S
PRTE T B MR K

L PR AL, B PSR AN R 7E T 3L £
i RS FHUT, RS T A2 e S v RN 00/
4y Fukuif$ N\ (2005) 3ZHI3-THIFL XF144MIE
AR AT T SR A G WA ) RE M L IR AR 1 A
Fo HUFSHURGEM, KBS TR OB PER
WR—ZEPE) ST T THEHAME (medial
frontal gyrus ) "o HEl, 2850 B9k KUK
YRR W BEAT 2T Emst?E A (2004) 15
TMRIZE &I AT S5 CHIIT A BT AN IR I ) YR SR AT
% A —EMARIF R ED B RIRSE NP ATES),
I T ARk DU B AN BRI B, R
1 teiy ARG A 0 5 I XU A 5 4 2235 B0 ) 5
Wio S5 AR, TLRRB BT 20 1 DX A4 2% () A1
BEVER (RE—T00 B 5wheredll %), #1158 (R
[flanterior cingulate), HMER(E (TR 5 Fiparietal
cortex), 17EIME% (GZB)HTX premotor area), [Tl
SR B A B S 5 B AR DG X gk (AR
{hventral striatum); AT T2 B/ KU Rk it
TR TR G5 T, B SOIRAAAE LRI BT 2%
HRORFURAREE SN, TR RSN B s EE
LEWNERAS T, BRSBTS % BN
FMEHE, MRFNRE ST ER. B XK
SR RS PR 4 R AR TS SRR, AR R £ERI
TR BOR AN, T BARE BB B, Mk
PR MR AR CRIFE BN SOIRARD TR R 5 45 FH e
ST XA

4 FEERTHRTMAEERTHER:
IMMEERE Y S KR HE ] Hl| S AR
KahnemanFl Tversky [ 3 BE 18 32 H A0 (8L BB
Bthzk S, i XA MR, S48 X480 A,
2 A X 3 ) 2 L 52 2 X R 2 5 Bt Ay
B BR) 50 83X A T DR AT R 30 U 9 95 1) ) 32 2
I ORAT T 5240 I B B AT A AR A SR A “ a5 K



-862- DEERL R R

2006 4

#H*H”, KahnemanAITversky [F]i i8R T — AN R
PIPRERING:, 24752 qu DR Al 52 45 X 4l R] 40 45 SR )
5 AR LA Iy, B 6 PR 52 B e fe . AT
H4 52 25 I AR 2 R ST 1 52 450 A 22 Iz P AH T % 4
PRGN, (reflection effect). THHAFE S P4 H
PRIEA 2 (Curvature) 7EFRFF R ICHEBL R Gk
KA, KRR ERN (valance) W, H
¥ (magnitude) MIRAEEFEEA IR Z BT
5X— B2 Sk BMERHERIEY R WA
RATE I PHEE R GO AT B RN, 2R D%
TR B 1) 45 B2 X - Yeung I Sanfey % F 44441
IR HLAE [ 43 T 2 B e L RF G IKT P300S A1 AH 6 HL 47
X R SRR, AN, R, R
R, SRS B R R R
MR GRME T SRR
TETUAB R, (8 o 2502 B il 2 LX) ) 467
PE 52 a0 M2 ZEBE 2~3 fiF, Rt Ul EITHESE T 1)
PR ST RN A7 THTAE B8R (1 B B R I T A FHEZE T 4%
KA SRATHIEE Y25 RKul, BRI
T S 20T B ARG . R I AR Rk, R
AT LAHE I L T/ 670 T390 2R PR D AS [ 44 R (0 4
22N LA R M e o BN SO PR AT R A 1 28 (5
SREET ORI, PO ESERk A AT
T G RUHT AU Bz T LA B b i I 2 LR RE KA S g
N5 DRI, A SCHR 2 6 1 THI R 47 T &5 AR AT
il o X 5B R ISk, A
A 000 T 200 R B D A4 4 W A BBUK R L e ) B A1
[71
RZ = H R Z N (IGT) XX Fh

CIETAEZE N AR S AN S HESE 1 B R Bk
AT 30— AN LR SR I A28 Do B G, 5K
W eI I T 4 B e b, BRI v hE)
B MARM A —FER, Bl TR A b i %,
NI S5 KACABAT TP A S o b P I R 47 T
A E A AR, S AP RIURES: /)N, A1 IE 1
FITE B . Bechara®$ A (1996) KI, {EZ A
WAL S5 (IGT) SEg A, 1AM 4 8 Jit (DLPFC)
W N S R I PR RS, AReE oA LR
(g sie: I MIRTAIU R (VMPFC) 245475 (¥ A
TEAR B3I, 4 3R L H IE W R TR R R N

(SCR4), fHIENF T RS 1 IR BEAS BEAZ IE 7 4 1k
TRFEA LE 1 B2 JHk H SR (SCRsD o AT RE AL
T A FT A RS2 A NS B S R PR

Yese, IXT R ST BAT i 7732 F SR R U s
170, FrCAR ARILH —Fh3EELIAT B 7K. P
MRG0 R T (VMPEC) 52453 (1998 A AL 52 4o SE I 1A T
PRIV 2, S A AATTBAT R AL %o 2 o
fAT4 (AIGT) AN 2 A4 va R (A7 1E T 1R (D
HIEREIRAT, BT AGRSHIAT B g R (7 St )
BEMED o AR R AE I R I A T 5 1 R R
RN, W RE PN TR B (VMPFC) X453 2K 5
LRI AN SIS, Sy T Bk U2 S P O R
Je B IAER], Fellows FlFarah (2003) HIGTSZ4:
PR R A LS, TR LsE R, 5
BRI AR A I R B R AR S OB B, PRI T4
SR ARR I BRI PY 00 TR
(VMPFC) ZZ45 (1099 AAEARHEMIGT 5L 46 43 52 3|
Wik, AEE, A IFEDERE AR AR s R AR I 45343,
X WA ATT R s S IR A2 3T 1), AN 2 R
FIRE () 5 Ao,

[FIRE 2 ff R 1 36 (IGT) wh, A%
BRI 2 A B R A RN
i IEH BN (FEHIAD BRI s kAT
PRI, ST IR R R N, A AR AT 1R
TRANAEATIER RN, ARSI o H 2 ik
FL S PR I it T T e i 1 45 R
IRATUR BTN, A ARG . X AT RE T N R
R HH A A A% A DA SR AR 35 10 e A R T T
F A BT I (R 7 0 S AT G R et AE
)EH[IS]O

Il , Kuhnen4 & B 99 4~ X 380 AT LA e
IO A5 MO AT Ao A1 SR,
W FUN 5 B SR 7 B 2 o) 19 o J3¢ S8 R — o 552 25 AT
Pt e . RIS AR B UE R 4.
HEARFEREIL T, — AN S S R — H Ak
A AR Tk BRI Shah ANl
IR B NI A TR MG Ik IR 1 B ZE AT P ¢
WP AR LR, B, RN
B — RPN L RE T, WFRN B ShREREIE
IR 1815 (EMRI) B AN 2 B 10 R A TR, um)
2 AR B A5 A DR AR I A e i R o ) BAS B
Tole SEURIN, A5 s R S B S e
B, A TR O X R #% (nucleus accum-
bens) REAEER: AR, MRRIEH BRI B I
287G G BB S IR I, DK B HT A ) 7 Canterior
insula) BEPIEMY. WS RS L, WL 1



B 1455 6 1

WO HEZS N ) 93 W A AR e SR ) e 28 il -863-

JBE 58 R AT Ay R SR AR — S 1) 22 A 4R BEAT R 43 )
2 EH R AR B AZ T 5 PR AN B 2 e e 1o Q2R
RBGAZ OS2 N8 mT Refil s KU 43 3% AT
Jgs TR B BT, A Nt ] R AT AR
ZZRWATH

HAEUEER Y, XHE BRGNS
BREZ, RFTHA, EPE EIRFESTNEER
JE77, T i (SN AR e 2 R DR A
BEE/EH. Rogers® NliliEif g% (-5 L%
SARBHAFD FER T 1 N IENAXT YR 5.
AT R R IR AW, B BRAAZ 6 B A1 40
PSS . FERATETE T, MR T Re
g, 5 80mg/La R 22 (1l 30T T AT REH 2 1 4k
SERURPERRAG; (R ARAT IR AT BEBRAS (10 500 1) Bk
PEIERZ R . AR, FESOF R EH R HIA
) A T 7 B 2 52 2 P e v SR 0 () 56 ) X
i, T B AU SZ A 1) i T T [ A5 R JRUR: - 3K
RO, B2, PR e, oAb s T R
G T 43 R B S B fr Tk — P

5 Bt VBIEEHMEAPSBMESHR
HRZHLH

TRHIEL e B R B ISR, X R T %
AR (R AL AT o AR A o TR 1) —
K HE B i) B A A R SR R B R X R T
JEAR . — OO IR BE 2 AR 2 UM I BRI, (1
WA T RE RN T Pk iffE g iR % . BAdskit,
ARCA R R SR AR e it /SRR 52 s e T 4
T 15 A0 715 AE 2R 3R A FOER A b s 2R R (R T A
B ST RCE R B SR AS T N BT,
R TTDIE I S 0 S AA 0, iiA BE S g ma
PRI, T AR S S Fiorillo W 5¢ 3 (1 46 T A
fifi B 2B, SRS AH G 2 B (DAY i&shn]
AE ML T A58 . Fiorillo%F NAEHF 22 2AT55 1 R IL
% 1 R (01 2235 By 5 Bl 40 2 SRR I AR AL,
SRR . IR LT YA T AT AL T
{155, WRFBBEHEAEEHIT (50% %)
AURE ERILT (0%B8100% %5 A% EL g
UGS, XA I (0%) K&
TR BRI E (100 %5885 155 &V
% BN T R nT REAS T TN A (50 % 15
BE) AEHE IR A) S5k AT 5 3 (6 FL 84 i, Aron
2 NIZFMRIZE N & A58 T 2L 45 5P, feax

TR 22 AT 55, P R 2 0 IX
dopaminergic regions) V% 24 B 5 UA KN S 15 ) 900
TEEFT RS o (R 2 B RGEA 4 B W2 9
5, ATREZS N 5 PSR G (1) SRR AT S

E NS SERINpEERE R 1] F AN
WIAERE, BEREIHZE (curvature of the
weighting function) (IRA S HER F4E, Sl A
A FBE R ZTINZ (elevation of the weighting
function) (EXEESZ RS IIIEED) AS5MEFRIEA
Ko IR MR B R RAE IS IR R R K
KIIRBRIZ TS, X — TAE B EIESMUTI A 74
[X (lateral intraparietal area, LIP). %X & 7EIRER
BENES TR RTES), 51 FIRERI PR
B3, TARER M PR A S v] LSk B Bt
XI55 PlattflGlimcher Il 45 1 2 MARILIPE: 32
DX 3 N AMI I B, AR A RS T 2 B I i RO
o MG PR 80% I, LIPfiLtia
(s 2 K T AIRE 3 THAZ SR 2096 I ik
MR AR B, AMALIPAIZ ST I AR LS 2
R T — AR I B 2 B A R T2 . (R
EEN ARG WA, R T E A e B A 1A
T4, BT OLLIP 22 0 12 Bl A 15 4 8 I 22 5
RV A EIME R A K. B 5 SugruedE A1 I O
HIR BRI 4 W12 B0 1 S 564 78 T LIPTE SR AE 22 5 A
FAREE o AT ZRE R E i T %
ST, AFEEm. R, P, HERIY
T 55 o 4 22 BRI 2 32 B0 AH O 10 0 Ak
PEW, BRAALIPEGEid . LIPS #ESZ X8
PEVCHC R . 15 Bl 25 e O T TOUI 2 B e 26
T L 24 T3 551 7 BRAR R i, /NSRBI
SATEONE Y, TEEENE, RO IX T B
HHBANME AR EE, PTG E ELIPZ
RAEMERA L, BiE RN GREAHD.
T3 NN R I A X S S R A TR AT LAY e B 3L
fl RSS2 HIEH TR ERIZE ),

L M A E A il (overweighting) T /)
W3R ARG R TR A B8 52 2 I £ ST 1T 52 40 I
B B FRAT A AR RE Ay 18 SR b s I ER” . AR S
AN R FURSNR LR BT E,
TSP A T AR R IR X .0 B L — — el AR
I 22 A i ). {EAS Cunderweighting) Kk
HLE R R BB E MR RN T 1, X
BOHE o B o — AN R AR R ok



_864- LB

2006 4

(subcertainty ) o th At 1 FU BE 18 2 B AT 2
MG R BA TR “HRRE” 55, RIE
IEHAEZE R AR “ SO E” >BIR “ B E”; 7257
IHEZET, DI “ B E” >CI “ BrE”. BTl
FE LY I, IETHER PO 2 HuEA
Jrg, SURHESS PO 2 kDRI, 324 ik,
JUT-BEAT % T B R OCf 7 P PR A 28 B Rl UE i

6 KRERMARBE

o R S A 4 SE Ak O 9 B 4 B E AR TN
HEPBORBRAN S, (RN TR 2% (1) XU PSR AT K
Ui, LGN RIRE M. 5 R RFAT N
WA, MERE AT VE N DUBCN H e
IR TRATT A Y5 1 P BTG B AR . M BAT TR T
R A S V) SE B R, gl ) LR — e ok +
X —id . HEsRE, TATUN KBS Pz
BFEBFFUN 1% 1 S g LA PAN 7 TH (39 )

H—, TR RN E TR N IR R . A
TWFRRITTE, K22 T 5 6 2 AR HR S5 11 1]
A B EVIE PN e nwll VS PR e oy
CUENIY, B, AR b 35 LN 1) e s il U 202
AN TEEE R — e 5T BoR AN e BT R Ak
HRE “PIBORRL”, Pk e e oot
B IR S SV R A, BT
RERE A KB PSR . AN IR R, PR
FERUAS 2 DU REAN 52 1 B8 1 IRk S il J, 75 22
H =AW BOR E R A B AL TR, W BT
BRI NP A AR 2 AR A RN o XU 1R 5F
AN s TG A X, AT, kA
FHZEHLBIACT O H R 2 A1 — )

H, PRI PR BIE S R AR RLPE,
NATHE A R S B B0 AR 22 KRR T B dh A7 B0 (9 o
5, X i R AL G R S PR IR A% O el L 20 1HE
LRI M AT F ALy “BMEN” %, A
TN EA R MR s, AT Al s
HYEPAT AR . AX—RELET, I EBAEE
WIARBLEAT Jy, AR A SR B Y S I R )
iR, HOHEWTRE, AT 34T
eI, AT BRIRAT A B R A 2 B2 e 1) <3
ks ” W RE; T e, Bl 1 ST 8k
TP BIET, WRESE 2 O M I E gl 4
WV NS IE T — I R 2 2 I 4R 7 K
P 5 ? 2003 FELIIITT B s 2 K19

SRR HIIE NI, T RIS <207
AL A R 5 O A B, S TT LA A M R A
SIS A0 B B8 (K AN [ A T I B B AN 45 40
GEM . TR, NG R G R A PSR R 203
2 KEET DL ] S gk SR R N 2% A (A
E— P ERUT R SR 8, AR A phe B
WFFCE MR IR A ) 7

S 3k

[1] ahneman D, Tversky A. Prospect theory: An analysis of
decision under risk. Econometrica, 1979, 47: 263~291

[2] Arrow K J. Risk perception in psychology and economics.
Economic Inquiry, 1982, 20: 1~9

[3] Tversky A, Kahneman D. The framing of decisions and the
psychology of choice. Science, 1981, 211: 453~458

[4] McNeil B J, Pauker, S G, Sox, H C, et al. On the elicitation of
references for alternative therapies. New England Journal of
Medicine, 1982, 306: 1259~1262

[5] Kiihberger A. The influence of framing on risky decisions: A
meta-analysis. Organizational Behavior & Human Decision
Processes. 1998, 75: 23~55

[6] Breiter H C, Aharon I, Kahneman D, et al. Functional
imaging of neural responses to expectancy and experience of
monetary gains and losses. Neuron 2001, 30: 619~639

[7] Trepel C, Fox C R, Poldrack R A. Prospect theory on the
brain? Toward a cognitive neuroscience of decision under risk.
Cognitive Brain Research, 2005, 23: 34~50

[8] Delgado M R, Locke H M, Stenger V A, et al. Dorsal striatum
responses to reward and punishment: effects of valence and
magnitude manipulations. Cognitive, affective behavioral
neuroscience, 2003, 3: 27~38

[9] Kuhnen M, Knutson B. The neural basis of financial risk
taking. Neuron, 2005, 47: 763~770

[10] Gonzalez C, Dana J, Koshino H, et al. The framing effect
and risky decisions: Examining cognitive functions with
fMRI. Journal of Economic Psychology, 2005, 26: 1~20

[11] Paulus M P, Rogalsky C, Simmons A, et al. Increased
activation in the right insula during risk-taking decision
making is related to harm avoidance and neuroticism.
Neurolmage, 2003, 19: 1439~1448

[12] Fukui H, Murai T, Fukuyama H, et al. Functional activity
related to risk anticipation during performance of the Iowa
gambling task. Neurolmage, 2005, 24: 253~259

[13] Ernst M, Nelson E E, McClure E B, et al. Choice selection
and reward anticipation: an fMRI study. Neuropsychologia,
2004, 42: 1585~1597

[14] Yeung N., Sanfey A G. Independent coding of reward
magnitude and valence in the human brain. Journal of
Neuroscience, 2004, 24: 6258~6264



B 1455 6 1

WO HEZS N ) 93 W A AR e SR ) e 28 il -865-

[15] Bechara A., Tranel D, etc. Failure to respond astronomically
to anticipated future outcomes following damage to prefrontal
cortex. Cereb Cortex, 1996, 6: 215~225

[16] Fellows L K., Farah M J. Ventromedial frontal cortex
mediates affective shifting in humans: evidence from a
reversal learning paradigm. Brain, 2003, 26: 1830~1837

[17] Bechara A, Damasio H, Damasio A R, et al. Different
contributions of the human amygdala and ventromedial
prefrontal cortex to decision-making. Journal of Neuroscience,
1999, 19: 5473~5481

[18] LaBar K S, LeDoux J E, Spencer D D, et al. Impaired fear
conditioning following unilateral temporal lobectomy in
humans. Journal of Neuroscience, 1995,15 (10): 6846~6855

[19] Kuhnen C M, Knutson B. The neural basis of financial risk
taking. Neuron, 2005, 47: 763~770

[20] Rogers R D, Ramnani N, Mackay C, et al. Distinct portions
of anterior cingulate cortex and medial prefrontal cortex are
activated by reward processing in separable phases of

decision-making cognition. Biology Psychiatry, 2004, 55:

594~602

[21] Fiorillo C D, Tobler P N, Schultz W. Discrete coding of
reward probability and uncertainty by dopamine neurons.
Science, 2003, 299: 1898~1902

[22] Platt M L, Glimcher P W. Neural correlates of decision
variables in parietal cortex. Nature, 1999, 400: 233~238

[23] Sugrue L P, Corrado G S, Newsome W.T. Matching behavior
and the representation of value in the parietal cortex. Science,
2004, 304: 1782~1787

[24] Aron A R, Shohamy D, Clark J, et al. Human midbrain
sensitivity to cognitive feedback and uncertainty during
classification learning. Journal of Neurophysiology, 2004:
1144~1152

[25] Allais M. An outline of my main contributions to economic
science (Nobel Lecture). Theory and Decision, 1991, 30:1~26

[26] Li S. The role of Expected Value illustrated in decision-
making under risk: single-play vs multiple-play. Journal of
Risk Research, 2003, 6: 113~124

A New Look at Framing Effects: The Neural Basis of
Decision-making under Risk
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Abstract: The study of decision-making under risk has been a major thrust of microeconomics and psychology in

the last few decades. Both classical decision-making theory and prospect theory focus on the study of

decision-making behavior, while the psychological mechanism under the decision-making has been in the dark.

The latest and possibly most exciting frontier in this research area is the effort to understand the way in which

neural processes mediate risk-taking behavior. Neuroscientists and their collaborators begin to apply modern

neurophysiology methods to risk decision-making. The mechanisms and neural basis of framing effects that violate

the invariance principle are presented and discussed from the following aspects: positive & negative framing, sure

choice & risk option, risk aversion & risk seeking, and over-weighting low probabilities. Concluding remarks

assess the future prospects of the cognitive neuroscience of decision-making under risk, such as decision-making

under uncertainty and multiple play
Key words:

decision-making under risk, framing effect, neural mechanism.



	Research on Unconscious Processing of Learning and Memory 
	 
	 
	Implicit Learning in the Last 40 Years 
	Relationship between Implicit Sequence Learning and Attention 
	 
	 
	Artificial Neural Network Model about Implicit Learning 
	The Spatial Character of Number 
	 
	 
	依恋内部工作模式的社会认知研究* 
	Cytokines and Depression 
	 
	 
	 
	Review on Psychological Contract Breach 
	Influential Factors in Organization Trust 
	 
	 
	 
	A Review of the Research on Collective Efficacy in I/O Psychology 
	 
	Cultural Limitations of the Fundamental Attribution Error 



	Social Comparison: Contrast Effect or Assimilation Effect? 




