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Fig. 1 Periodic motion of the financial system:

(a)-(c) phase, (d)(e) time history
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Fig. 2 Quasi-periodic motion of the financial system:

(a)-(c) phase, (d)(e) time history
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Fig. 3 The first class of chaotic motion for the financial system:

(a)-(c) phase, (d)(e) time history
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Fig. 4 The second class of chaotic motionfor the financial system

(a)-(c) phase, (d)(e) time history
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Fig. 5 The third class of chaotic motion for the financial system:

(a)-(c) phase, (d)(e) time history

FTE L ~5 Al IAEH, KRS0 2k
B b4 il AR GE 1 2 3 22 A5 D AR 32 B 400 3
BB RIS B FATHER b =0. 15 F1 b =0. 1
ZIEAFTEDN 2. B R R GRS RS L Bk
Kol FHE I, RGEH 42 R TR 2 R A AR I AL

1, 2807 W 5 5 £ 551943 3. FIH Runge-
Kutta 751 Poincare WS H 1575 3] 43 72 K] i 5UE
fif%. 7 )8 132 2l 1, Poincare WS J2& JL AN 40 57 43
P a5 FEVR T 2 By | Poincare BJESFT J2 4% B il 78
Poincare #1719 55 41 9. AR SeHp, 36411 H iz
T HH RS TUR R R R 4 31 4 il 2 456 1) Sl
Wiz 8h J Rz shid & .

4 s

AR BB TS AT T — A R iR
ARG Rl R GRS 14T 08 s TR LK
F MATLAB X < i 2 GE o 47 BUE AU, BB 45 R
2y TR ARG A — B Jr R IR T s
SHATFLENER . A BERAUAS I, 24 26 BOAS []
BRI AR SR b FHA 19 2 Bt R A7 1 S
Wk iz 2h sl R s s A A TR BTR s
SRR SE AR, Boh, B R RS
B b xhpudE FG AR R R G AR LS 14T N
HA RE IR

Z % X W

1 Stutzer M J. Chaotic dynamics and bifurcation in a macro
model. Journal of Economic Dynamics and Control, 1980 ,2
(2):353 ~376

2 Stutzer M J. The construction of revenue sharing formulae.
Journal of Southern Economic, 1982,6(3) .55 ~62

3 Stutzer M J. Nonlinear subsidies: the inefficiency of in —
kind transfers revisited. Public Finance Quarterly, 1984 77
(2):79 ~95

4 MaJ H, Chen Y S. Study for the bifurcation topological
structure and the global complicated character of a kind of
nonlinear finance system. Applied Mathematics and Me-
chanics, 2001,22(11) ;1240 ~ 1251

5 K Ishiyama, Y Saiki. Unstable periodic orbits and chaotic
economic growth. Chaos, Solutions and Fractals, 2005 ,26
(8):33~42

6 Chen W C. Dynamics and control of a financial system with
time-delayed feedbacks. Chaos, Solutions and Fractals,
2008,37(5) ;1198 ~ 1207

7 Jian J G, Deng X L, Wang J F. Globally exponentially at-
tractive set and synchronization of a class of chaotic finance

system. ISNN Part I, LNCS, 2009,5551(3) :253 ~261



s LIS 2K AE L R R BP9 a1

8 Zhao X S, Li Z B, Li S. Synchronization of a chaotic fi- based on VAR model. Journal of Finance and Economics
nance system. Applied Mathematics and Computation,, Theory, 2014(6) ;10 ~ 18 (in Chinese) )
2011,217(2) :6031 ~ 6039 13 5RAR, RIS, S e R G )4 Ry 43 3 R i 3l
9 YuHJ, Cai GL, Li Y X. Dynamic analysis and control of FIZERFTT. S, 2013 ,43 (1) 164 ~90 (Zhang W,
a new hyperchaotic finance system. Nonlinear Dynamics, Yao M H, Zhang J H, Li S B. Study of global bifurcations
2012,67(23) ;2171 ~2182 and chaotic dynamics for high-dimensional nonlinear sys-
10 Cantore C, Levine P. Gelting normalization right: dealing tems. Advances in Mechanics, 2013 ,43 (1) :64 ~90 (in
with “ dimensional constants’ in macroeconomics. Journal of Chinese) )
Economic Dynamics & Control, 2012,36(19) :1931 ~ 1949 14 AV, TRAR. S5 RHEE S A  Ak Lotk 3l ) 2
11 E4R. 52T MRS-GARCH 52 7 1% ¢ [ B 4 30 5 40 46 gk BEAAWETE. 3 127 Sl %4, 2013,13(4) .288 ~
BWFFE. W2 FE 5T, 2015 (6):82 ~ 90 ( Wang J. 292 (Lu S F, Zhang W. Nonlinear analysis of deploying
Study on volatility of china’s gold price based on markov- laminated composite cantilever plates. Journal of Dynamics
switching GARCH model. Journal of Finance and Econom- and Control , 2013 ,13(4) ;288 ~292 (in Chinese) )
ics Theory, 2015(6) :82 ~90 (in Chinese) ) 15 MaJ H, Tu H L. Analysis of the stability and Hopf bifur-
12 GO, 400 F 250 06, 36 F VAR BEFD[4 3 4 f 4% 5% 1) cation of money supply delay in complex macroeconomic
24007 W2 IE ST, 2014(6) .10 ~ 18 (Qiu J Z, models. Nonlinear Dynamics, 2014 ,76(1) :497 ~ 508

Eridun T. Analysis of influencing factors on gold price

NUMERICAL STUDY OF A CLASS OF NONLINEAR
FINANCIAL SYSTEM*

Kai Ge Zhang Wei'
( Betjing University of Technology, Beijing 100124, China)
(College of Statistics and Mathematics Inner Mongolia University of Finance and Economics , Hohhot 010070, China)

Abstract In this paper, the dynamic characteristics of a class of nonlinear finance system are investigated by
means of numerical simulation. The model developed in this work is composed of four sub-blocks; production,
money, stock and labor force. At first, the development of four state variables for the interest rate, the investment
demand, the price exponent, and the average profit margin with the time are described by four dimensional differ-
ential equations. The hyper chaotic finance system is simplified as a group of four dimensional autonomous differ-
ential equations. The nonlinear dynamic characteristics of the system are then examined by the numerical simula-
tions of four dimensional differential equations. The three-dimensional phase diagrams illustrated the nonlinear
characteristics of the financial system. Moreover, the numerical results demonstrated that under certain condition,
periodic motion and chaotic motion exist in the nonlinear system. In addition, it is found that system parameters
and initial conditions have great influence on the nonlinear dynamical behavior of four dimensional autonomous

hyper chaotic systems.

Key words nonlinear economics, chaotic financial system, complex dynamic behavior, chaotic motion,

economic dynamics
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