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2 2
gf +0
4 3 @, H=—3"
O¢
H=1 ,
4.1 B =1 2
y O-r] ’
4.1.1
H
(1)
W @, 3 6 H=1,2,5,10
h ., h N(Eh,var(h)), I
E(_ e-Ah) - e-A(Eh»OASAVa!(h)),
100 100
78 75
X
© g 50
E 5o e
€
25 25
\‘
0
0 i L i | 0100 200 300 400 500 600 700 800 900 1000
0 0 200 300 400 500 600 700 800 900 1 000 Time/d
Time/d
4 H=2
3 H=1 |
) Fg.4 Trading volume when H = 2
Fg.3 Trading volume when H = 1
160 100
s 13 73
E
2 ¢
® g 290
25 3
0 0
0 100 200 300 400 500 600 700 800 900 I GOD 0 100 200 300 400 500 600 700 80O 9001000
Timedd Time/d
5 H=5 |, 6 H=10 |,

Fg. 5 Trading volume when H = 5 Fg. 5 Trading volume when H = 10



— 67

1

1
1) 2
, H=1 | g2
2 2 . 2 , oF - o
( 3, 0% +0¢ +0y
’ o-2
_ Yx
-0, 2
: , 0% +0Z +0}
’ 1 , 2
[11,18] -2) o2
,H n ’ 2
[19] ( 4) ,
;3)
2
, (5 6. @)
©) of 2 7 10 H=1,25,10
1
200 200
20 L.pwice 20 I.price
2.signal 2 signal
L ..} 2
22 1 100 zZ
10 ; o ]
0 e NN
g 2y, 0
0 00 3 3
o 100 200 900 4OTO- 533 400 700 300 500 T 500 100 200 300 40%“15.33 600 700 K00 900 1 000
1me;
8 H=2 |,
7 H=1 |
Fg. 7 Price behavior when H = 1 Fg.8 Price behavior when H = 2
' 400 )
400 20 | l.price
20 | l.price 2.signal
2.signal
200
200 10
10
gt ”
0
g . 0100 200 300 400 500 600 700 800 9001000
0 100 260 300 400 500 600 TOO ROO 900 1 000 e
Timefd
10 H=10 ,
9 H=5 | . . B
Fg. 10 Price behavior when H = 10
Fg. 9 Price behavior when H = 5 7 1 2 1
7 10 H=1 , ( 8 9.
1 4.1.2
«( n;
' 1
( 7) 1 L
0% ' 2 [21,22].
o 2 ,
“ " (roi e trader) [ | ,



— 68 — 2005 2
17,23,24
[ Y ]’ G%y 1]
0% = 7391,
, , 1+ m
ki t , )
+
03 = —1o?, m,n Lt
1-n 1-n
ki [23] m
' 0.75,n =0.1. t 1 2
, ’ Vi 7, V& > z
t: 90 kt!
t = 95. ( 11 18) :
40
100
30
G
£ )
£ 20
£ 80
a
10
70
o I Aty | 60
80 82 %4 3 &3 G0 92 04 96 98 100 a0 &2 ®a ®6 8 90 92 94 95 97 100
Time/d Time/d

11
Fg. 11 Trading volume without public irformation

300
£
E 200
=
100
0

80 82 84 86 88 90 92 94 96 98 100

Time/d

B > k> z
Fg. 13 Trading volume when y; > ki > z

30

20

80 82 84 86 88 i 6 98 100
mr

Ti

volume

15 ke>Wwn>z
Fg. 15 Trading volume when k; > y; > z

100

price

price

12
Fg. 12 Trading volume with public irformation

%0

80

0

60
80 82 B4 8 88 90 92 94 9 98 100

Timefd

14 v > k> z
Fg. 14 Price behavior when y; > ki > z

90

80

70

60

80 82 84 86 B8 90 92 94 95 S8 100

Time/d

16 k> V> z
Fg. 16 Price behavior when k; > y; > z



20 80
15 70
% 1o E 60
= =
3 50
0 } = et ——t 40 i
S0 82784 86 38Timg;(.}d 92 94 796" 98 100 80 82 84 80 88 90 Sz 54 96 98 100
Timedd
17y >z > ki 18 vy > z > k
Fg. 17 Trading volume when y; > z > k; Fg. 18 Price behavior when y; > z > k;
Dk>w>z , t=90 95 . W > z
, ( 13 14) . . . 1 kt > W% >z
@Qyw>z>k , t=9 95 ,
: ( 15 16). : 2 k>VW%>z
Ay>k>z , t=9 |,
, 3 w>z>k
, Vi >z > ki , 1
(). 2 c A Nz azk
«C ). : ;
, ( 17 18); . 18
4 3 , 4 ,
19 Vi >z > k
; 1 2
ke >
1]
50
40
30 - Hhi£k 4
B5 86 87 8% 8% 90 91 92 63 94 95 95 97 98 99 100
Time/d
19
Fig. 19 Invesor psychologica bias efect on price behavior of the risky asset
4.1.3

( ) [25]_



— 70 — 2005 2

(D M1
\ ; (2) My prob =
1 g = 0.5, ,
4.1.4 : (
, : 20); 21 prob = ¢ = 0.8
(1)
. (2 4.3 0<PB <1
, , 20,000
' g 15000
. (3 E
g
e 10006
3
- (4) E so00
3
0
! ' 0 30 60 90 120 150 180 210 24G 270 300
4.2 [3 =0 Time/d
400
2 B =09
300 Fig. 22 Cumulative trading volume when3 = 0.9
£ 200
=3 20 006
100 £ 15000
=
4
0 S 10000
0 10 20 30 40 Sh 60 70 80 90 190 :‘_;';
Time/d E 5000
20 b
0 30 60 S0 120 150 180 210 240 270 300
Fig. 20 Conti nuous momentum price behavior Time/d
23 B =05
350 Fig. 23 Cumulative trading volume when = 0.5
52.5
o 100
E A
=
75
47.5
£ 50
45.0° =
0 10 20 30 4 50 &0 70 80 90 100 25
Timefd
a
21 0 100 200 300 400 500 600 700 300 900 1 000

Timefd
Fg. 21 Mearrreverting price behavior

B =0 24 B =0.9
Fig. 24 Price behavior whenf3 = 0.9



&0 )
45
§30
=9
15 5
0
0 100 200 300 400 500 600 700 800 900 L 00O
Time/d
25 B =05 ,
Fig. 25 Price behavior whenf3 = 0.5
22 23 B =09 B=05
. 24 25 '
B =09 B=05 ,
23 24 8 B =09
il B = s s
0.5
[1] , . [371. , 2002, (4) : 1—6.
Wu Chongeng, SongJun. Financid complexity[J]. Sysems Engineering, 2002, (4) : 1—6. (in Chinese)
[2] , . [J]. , 2002, (5) : 449 —453.

YuJingyuan, Liu Yi. Gonplexity research and sysem science[J]. SQudies in Stence of Science, 2002, (5) : 449 —453. (in

Chines)
[3] , : [J]. , 2001, 4(2) : 25—3L.
Xang Yang, Yu Changrui. Metasynds of conmplicated decison-making problem solving[J]. Journd of Management Sciences in
China, 2001, 4(2) : 25—31. (in Chines)

) , . [J]. , 2002, 5(6) : 9—16.

Yu Changrui , Xu Fuyuan, Xiang Yang. Metasyndsdf conplicated deci Son-making problem lving[J]. Journa of Management Sct
encesin China, 2002, 5(6) : 9—16. (in Chinex)

(4]

[5] , . [J]. , 1996 , 14(1) : 24—26.
Zhang Binga, Li Xichun. The sysem dynamics and macroecoromic sysem andyss[J]. Sysems Engneering, 1996, 141) : 24 —
26. (in Chinese)

[6] , , [J]. , 1997 , 10: 132 —136.

Hu Yukui , Han Yugeng, Cao Zhengyun. Bwolution o sygem dynamics nmodes[J]. Sydems Engneering—Theory & Practice,
1997, 10: 132—136. (in Chines)
. [J1. , 1999, 2(2) : 15 —20.

Wang Qifan. Gormprehendve and dynamic andyss and nodd st of large complex sysem([J]. Journd of Management Sciences in
China, 1999, 2(2) : 15—20. (in Chinex)
[8] . D [J]. , 2001, 10: 137 —144.

Jia Renan. D Snplified rate variable fundamenta in-tree model and its gpplication[J]. Sysems Engd neering—Theory & Practice,

2001, (10) : 137 —144. (in Chinese)

(7]



— 72 — 2005 2

[9] . [M]. : , 1995,

Wang Qifan. Advanced Sy¢em Dynamics[M]. Beijing: Peking Universty Publishing House, 1995. (in Chinese)

[10] ) [M]. : , 2001.
Shi Donghui. Theory and Practice of Micro- behavior on Chinese Sock Markets]M]. Shangha : Far Eag Publishing House, 2001.
(in Chinex®)

[11] Gosaman SJ, SiditzJ E. On the inmposdhility of irformationdly eficient markets[J]. American Ecororric Review, 1976, 66:
246 —253.

[12]Verrecchia R E. Irformation acquidtion in a noisy rationd expectaion ecoromyiJ]. Ecorometrica, 1982, 50: 1415—1430.

[13]Heling M F. On the aggregetion of irformetion in competitive markets[J]. Journe! of BEcoromic Theory, 1980, 22: 477—498.

[14] : [M]. : , 1979, 224225,
Probability[M]. Shanghai : Peopleé s Education Publisfing douse, 1679, 224—225. (in Chinese)

[15]Langer HlenJ, Jane Roth. Heads I wintalsit schancea: Tielludon of control as afunction of the sequence outcomesin apurdy
chance task[J]. Journd < Perspndity and Scid Peychology , 1975, 32 951—955.

[16] Giffin Dde, Ames Tvarsky. Th2weighing of evidence and the determinants of overcorfidece[J]. Cognitive Psychology , 1992, 24:
411 —435.

[17]1Barberis N, SHefer A, Vishny R. A nodd of invegor sentiment[J]. Journad of Fnancid Ecoromics, 1997, 49: 307—343.

[18] Qossman SJ, SiditzJ E. Irformetion and conpetitive price sysems[J]. American Booromic Review, 1976, 66: 246—253.

[19]Jiang Wang. A nmodd of conpetitive gock trading volume[J]. Journd of Politicd BEooromy, 1994, 102: 127—168.

[20]Black Fscher. Noise[J]. Journd of Finance, 1986, 41: 529—543.

[21]Brown S, Warner J. Udng daily returns—a case of evert sudy[J]. Journd of Fnancid Ecoromics, 1985, 8: 4—31.

[22] , . [3]. , 2002, (1) : 40—47.
Chen Hanwen, Chen Xiangmin. Event reaction on security price[J]. Eocoromic Research Journd , 2002, (1) : 40—47. (in
Chines)

[23] Kent Danid , David Hirshleifer , Avanidhar Subrahmanyam. Invegor psychology and security market under-and overreactions[J].
Journd of Finance, 1998, 53: 1839—1885.

[24]Hong Harrison, SeinJ C. A unified theory of under- reaction momentum trading , and over- reaction in assst markets[J]. Journd of
Finance, 1999, 54: 2143—2184.

[25] , ) [J1. , 2002, 2: 46—57.
Sng Fengming, Tang Jun. Irformation conduct and liquidity demand[J]. Ecoromic Science, 2002, (2) : 46 —57. (in Chinese)

Sudy on price behavior of security markets with sysem dynamics

CAO Zhi-guang®, YANG Jurrmin®, WANG Qi-fan
1. Shool of Hnance, Shanghai Univerdty of Fnance and Ecoromics, Shanghai 200433, China;
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Abstract : This pgper digtinguishes two categories of investors in security markets by the differences of decison ba
d§s. A sygem dynamics nodd is edablished to describe the basc gructure and irformation feedback mechani sm.
We dmulate and anayz how the difference of the proportion of two typesdf invesors, private irformation , public in
formetion , psychological characteridics and liquidity need of invedors dfect the wvolatility of price and trading vol-
ume.
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