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Analysis on origin of loss aversion based on multi-agent model

YANG Chun-xia, HU Sen, HU DAN-ting
(College of Information & Control, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: To search the key mechanism in the formation process of loss aversion, which played an important role in the finan-
cial market, this paper built a multi-agent model and succeeded in reproducing its formation process. Analysis shows that a
strong law of diminishing marginal utility and imitation from the excellent were very important to the formation of loss aversion.
Key words: loss aversion; multi-agent model ; econophysics

2 ERBRIR 19O T RESU, B R 1 R b R SR,
LRI AR )85 R A 22 ) K EL AR T L bR 2, DT 36 25 1 5
JRIIG . R4k Z kg R T Oz, e R
LB TR RIS P B S R RS AF
FEAENLEE, (FURZ T R BURIE S I A — e M AT
S HUI 5 5 2 W52 4 0L LIRS B 0 S50, BT 1) 55 38
SR, T Hoffmann 25 A" BRFFE AT ASEMR X — B . ATk
Sy 2 S AR TR v T R B4 U I 8 AT A 4 i 2
IR, SBORERA ) T AR S 5 2L 0 4 8 R Sy B
il , TR A2 4 32 AR R VL B o {EAT o v
R SRR T D 2 AR X A R T
TS OMAT o SRR A 0 2 R
PRI Z R , A T RIS . (ELAE A g I ik — IR
) e AR AN LA AR A T A A TR N o T
433 e BPEAT S 7% A WL A R 7 A 1 7 A e
EAT o B9 [, TR 4 il 117 35 ML RO AT | WA T {6 8 2% S 0 4
AE AN BRPEAT A 0 R PR o A SC AR R Sy g, 1%
FCFe A WL A T P A SO Box — 5 AR 2
2 AR B RRARR M N R AT A 77 AE L, 40 Epstein %5
NVTE = 2 o b TR s WA DY T O SO A T E
BRAERR IR ZAE2AT IS 5 [ A R [ B R R BF TR 3401
SR TR T2 U TR S 9 2 15 SR B AT
JE ARSI 412 S, 2 S BRI T R0 A o, H A
SCHLIE A 2 T AR FE SR BT 5 4 RS B 7= A WL . AR S
ST B T PN AR S —— A2 o) fb Aok 1 B AT
Ay U LA T A7 A P S P 00 o DA B, 0 e P B 488 2 PR
BTG FR . 2 G AT T PIAS SRR BV, LU 2 O TR 5

WrRs BH: 2012-02-06; f&[E HHEF: 2012-03-21
B A A A8 R A (07KJD120128)

E&UIH: BEAKRAFEETBAA (60874111) ;i 4 F I T42H B ;L %

TAE.
1 SEERR

TEARZ BT AT I 1 2 AR v, A I 27 >
FE 3 IR I A SR 118 50 SR 5 1T 30 B 200 P 88 Bl 28 (s S
FRTPRIE DR N ) AE LG B h A ) 2 . B,
ARSCK BT XA SRS AR A . HAR S R T

a) TE— Lx L(L=50)# Von Neumann % RJ#% |, 534~ H5%
FARE B, B B AR . RS A AR A IR
SFRE R B OB BRI LI YRR ST, RriRaT, RS 3
IRFEDL A T — 428

b) TR ZNES 2 77— Tk — P I I — 2
DI P, R FAF IR Gy, I 2 IR P, SRHAFILER G,
G,P, =GP, =G,P, <P,,P, P, [RIWFHE ST 4340, G IR
I O W 53 3 e 7 o e [ R e S e s N e R N D
FEARYE B 5 A BUAE 4%

)24 G >0 B, 4515k PR F2 (AR s IXURS: A58/ 1 36 4% ( B
BRI PERE) AR AR 5 2 G <O B, 4 HE XUR: B A ik
FECRIRERBOINERR) LUK B R Sl e fRF A I B2 1E
HR KU /N SR 455, T I 2R A XU 5 R 0 B 4, B AL Y
TR BEAL A H 34

d) FHAE RS AR A MA@ X E b (8H) U
i

gh gBO

w>{
S R

o A8 5 h S AR EN 125 D T A AE S LR S R 2 0 <
4

&

EEE T HAE(1969-) , %, W RARA, I, W+, EEMA S QA LK% L T &A% (y. x@163. com) ;34 (1986-) , B, i+, L&
FEA T e A B M B4 R 531945 (1987-) 4o , Al , 2 RAT R T @ A LR %,



%9 M

AR, F AT S T HREEAIER T L RIH 5T

- 3275 -

h < LI B ISONATAE b B/ N Yk OB 5 5 > 1 I 336 ik
RO AL , O Bl 2 4 1

e) A ER LRI % d = 10 DRTZIABOT A B
2, SRR A R SO 0 i o 1) 808 i 0 2 AR T i i 4
A8 R e 1% 1A

RGBATHALIT , Jetieid B2 a) ~b) SEAL—UC, SRIG AT E
idFib) ~e)o

2 IRHERS5HN

BT R/RT h=0.5 B — A AR PItRI, 252K 7
EPREH FEAH A B R GEEE, T A 1 RS 4 Bk
POER(BURPOERER) o FERFESECT AT T 15
ST, RGUH AL R T IAT 1 AL, (A 2k PO AR E S IR I
204 5 N 2 s o T3 R T B ISR AN AEAE I RS
HALTE UL, 83 (a) i, h =2, [iiE REEREAL, T A I £ R
LAFAON BRI (H RARRES) 5 (D) H b =1, R IRA W
AT BRREES.

2500 j/z,ﬁ = = 250
m 1%@ - E
%gzooo -l B 200
#1500 H 15
HH ﬂé
# 1000 #M < 100
K \ #
¥ 500 \\ K 50
Lo e 0
0 50 100 150 200 250 300 123456789101112131415
WAk LGS
Bl HERREMERSE B2 ARZBERRESHZ
2500
I 2000,
£ 1500 / £ 1500
&l 1000(/, 1000,

ﬁ 500 \::ﬁ%

0 50 100 150 200 250 300 500" 1200
AL E] AT E
(2)h=2B R GE AL TE L (bh=18F R G IFIL
B3 TGN B RS LA

KT T ARG AR PR E S DB, AR STHE X
[B][0.5, 0.8]F1[1.0,1.3] 4k 0. 05 FL—> h, 7E X [H]
[0.85,1.0]4FF% 0.01 Jt—"™ h, ZER—4 h FEKE 15 IRL
B, R he (0.87,0.95) B, RE A 2Lk vl e A 451 2k DR
FaEwR, Wl etk A B R ESHAEATRES,

Kl 4w, h=0.9, RG 40T 3 000 478 1k B[] J5 38 R 9F A
FREA; Y h<<0.87 i, REF AWK TG ERS; Y h=0.95
I, REHEANERRES. WE S Frs (DAkiRN 15 IEERAY
SEYIE) BESE b I A X 8, R G AR E S T I
AR} [B) ke bk . D S U B 28 e R B B A R RS, 5
RPCEIG A 2R

2500 I 1800

e

0 200 400

SRR

] = 1600 L L2
02000 | kA ‘\ = 1400 v
1500{ /LA 1 fl) gg 1200 ’
cheile " EEH - S
B Py W B e R
& 500 V@ 400 B .
{ < 2000 ,.°° -
0 500 1000 1500 2000 2500 3000 " 34 0.6 08 1 12 14
il 2] ?%ﬁ&}}\ﬁij‘}ﬁ*
4 hm0 BRGNS (Lt

LB R e) H A SRR MRS 2% 2547 D 28 B I

M NI, RGETALAE DLANIEL 6 Fros. FEX KA H b =
0.5, 5B A o) BON B NI 21, 25 2 SRR S OH A iR 1Y
208 i ) 28 U [) BT A7 408 s B 80 FR AT b a2 T kv, Ui 1A
RAUBEHLSCAE Ry AL, B 6 th R LA T— R
AT T B FEA KRS LR 708 AT ik g o
(LS WAEERPNSE JIEPIAH AR o < - (O P w8
PR PAGAT N L H BRI 2 A A 03 1) 30 o 28 Dk 38
R A 2 B € P 408 i 1A

0 200 400 600 800 1000
BfLAIE]
E6 HArzE et REEAER

3 HRIE

AR S ok AT T O RO X — A B AT S i T Bt

T, R B B LR 7T LA R AR AT S ) RV ] A B

VO BB ] BE SR BRI R o 4 il Tl S0 Sl v 7 e A

IEIEAEE b vp o B L e A m IR AE SR, 2 R B F T IE

P G R G WA .

S

[1] CONT R, BOUCHAUD J P. Herd behavior and aggregate fluctuations
in financial markets[ J ]. Macroeconomic Dynamics,2000,4(2) :
170-196.

[2] STAUFFER D, SORNETTE D. Self-organized percolation model for
stock market fluctuations [ J]. Physica A, 1999,271 (3-4) .269-
278.

[3] BAE,ZARAR,5 ATaARALNeRTHHER[T]. A
3% 47,2005,50(20) :2309-2313.

[4] HOFFMANN A O I, JAGER W, Von EIJE J H. Social simulation of
stock markets; taking it to the next level [ J ]. Journal of Artificial
Societies and Social Simulation,2007,10(2) ;4.

[5] EPSTEIN J M,AXTELL R. Growing artificial societies: social science
from the bottom up [ M ]. Washington, DC: Brookings/MIT Press,
1996.

[6] HAN Xiao-pu, HAO Qiang, WANG Bing-hong, et al. Origin of the
scaling law in human mobility : hierarchical organization of traffic sys-
tem[ J |. Physical Review E,2011,83.036117.

(7] F37, W8, BT#H AS5RAFE T $ LHABR W E SR IK
B[], i SEH B R BT ,2009,26(7) :2416-2420.

[8] MANTEGNA R N, STANLEY H E. Scaling behavior in the dynamics
of an economic index|[ J]. Nature,1995 376 :46-49.

[9] WANG Bing-hong, HUI P M. The distribution and scaling of fluctua-
tions for hang seng index in Hong Kong stock market[ J]. Europe
Physics Journal of B,2001, 20(4) :573-579.

[10] kKB R, R4, 21 AT LERTKAZ RS FEFT[I].
R ITAZ S % 9%,2001,15(4) :70-73.

[11] PAGAN A. The econometrics of financial markets[ J]. Journal of
Empirical Finance,1996,3(1) :15-102.

[12] KAHNEMAN D, TVERSKY A. Prospect theory: an analysis of deci-

Econometrica,1979,47(2) :263-291.

sion under risk[ J].



