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Abstract

A stochastic financial system is constructed and its dynamic properties are analyzed. Based on the
stochastic sensitivity function technique, a stochastic sensitivity matrix is synthesized. In view of
the stochastic attractor generated by the stochastic system deviating from the determinate at-
tractor, a feedback-regulated equilibrium point of the partially stable stochastic system is de-
signed, and a new regulation is made around the equilibrium point. It can reduce the sensitivity of
stochastic systems and suppress random oscillations.

Keywords

Stochastic Sensitivity Function, Financial Chaos, Feedback Control

—KBEH SRR G0 T AT HI A BEALHDH

fagE, KBRS
A RHOR AR 22 e, b5t
Email: 1203697481 @qqg.com

Woks H . 201943 H31H; FHEM: 20194F4H15H; & A HI: 20194F4H22H

R

WIE— A BENL SRR G, MBIV REAT 47, B T BN R SR REEA & — BN R B A
BEXBENLR G AL B B 3 R R S T BEALR ST, Bk — D RBAT R RE IR AN TE R, B
BTHE R, TR T AT DA RRRBE LR SEH) R R Bl BEHLIR G -

SCEG|F: R, SRS, —2RBENLE ARG PR BN ]. R $eE R, 2019, 8(4): 621-630.
DOI: 10.12677/aam.2019.84069


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.84069
https://doi.org/10.12677/aam.2019.84069
http://www.hanspub.org

AU, GRERST

XK ia
RENL RBERH, SRUEM, RAHEH

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§

EMAG RN L ERANEIRMIELE RS, BT SHER TR RS HIURTRE, H15R
Z e BARREINE A, Wi B IUEE . REREESIREMAIIEIS . LR ) e
WA T BT ANt 2 55 T 4 rP AR AE () — SR AR IR m) L, ) TG 48 B 2 U ) F 7 A )
HR AN SRR o AP AN, A2 BN R AT SERR R G LR B, Rl RELTT %, &)
i AR LRV R G0 1) 55 R B Y M SO A R . DR, AR AT BE AL B I R e R IR G U Bl 2
R — N BA PR W BN BE 2 51 R S PRI G, B 5 VR A B 4 B
BUor a0 BEHLIEIR LS e 75 5 R4 [ 1] TR 51 T R 40 A, KFP J7R245 th 1 S A i e e 4
o SR, BIERXT TR AE L, B XA R R AR AR . FRATR AL R H ) /N e s
IR AE L, ARYE LIS HT[2]. A FHBEHL R B & EU(SSF) i, M1 3 S BN 1] SR e O BELIR 51 5
INEZE R

— YA VIR fE N2 7 B B R R i b N SSE AR, i BAE X A 4A B T BENLTAT P BEN LR
B Z SRR . BAS XK/ N e AR 5 B L B ML R SO AR R e . 5] R I #ME S
BOHAT M, A3 BAH B 7 G R RME 3] [4]

X e R IR 2 L B R SR Brusselater REEHIHEFES 2B T SSF HiR, AR T HAS
RAS BIAH ELALAK[5] [6] [ 7]

TE=YEETE, 4B Lorenz RGiM Rossler R4t HILAE AW 250, R SSF HiAA 205 br 17 HL b
VT PRTRTEIG 8] [9] [10]. SR TE S AR AL Hh Ik A 97 Ik 3x AN 7 VR IR 51 7 HEAT MR R ik, A SCH SSF
FAR L B 50 i) = 4 S R b, R AT AR R T T A B R BE AT LI 5| - 3P4 A

2. —KAEHERMAREHSH S
2.1. —RERMARGRISH
AW FUT NSRS [11]:

x=z+(y—a)x
y=1-by-x" (M

zZ=—x—cCzZ

o x RFFIZR, y REBETFR, z REBNEIEE, « RRHEER, b RRBAMERAE, c FRHE R
FoReatE . AR LR BUEAEME I, Ha=09,b=02,c=121, &RAZGHIUELELS] T, ik
MR DE I — SRR, 7E RS ()R B, R I ma R 2R R R B 7R SR s e or, e
5 RiER A G, P RIER SRR RIELEICR . HREIFIZ x BA SN NI A T 2 B

DOI: 10.12677/aam.2019.84069 622 IR Esid


https://doi.org/10.12677/aam.2019.84069
http://creativecommons.org/licenses/by/4.0/

AU, GRERST

PEIEHR &R, FRRBLRE I R A, A et R IARADRAS W K, RBIRERE, BUFHIIRE .
XFRG() P —ANTTRRE T, BIERIER x SRR, TR AR z WIS ABUES L, #EWR
SO ) <6 VR VT R G

x=rz+(y—a)x+kx

y=1-by—x 2)

Z=—Xx—cCzZ

22. MEMRGEBREES SR
LRGEQ)EWNE, I ETUBRRE: Yr>cb-actke B, RGEQ)HME—TH A 4
r<clb—ac+kcf, RGQVE =ATHS, 7558
E, =(0,4,0)

Ey = (= —ab+ kb, 2 +a— kL I —ab+ b
E, :(—,/1—Z’L—,’—ab+kb,f+a—k,%,/l—’i—,’—ab+kb)

2.2.1. & E, 1 pitchfork 4385 Hopf 98
V47 55 E, = (0,4,0) 1R Jacobi 4B R4 AT LA BIRFAE 7 72
F(A)=(A+b)[(t—a+k=2)(c+A)-r]=0

4 Routh-Hurwitz €3, 454G A ORAT @3 50 2 K E @ 1, mI AR B R 4518 .

B 1: Mr=2-ac+kec He>t—a+k I, SRSV 1l E LT pitchfork 7077 . RI24
r>f—ac+ke He>1—a+k W, RGEQ)AME— VS E, HILN VM8 E N REEHHERER: 4
r<t—ac+kc He>3—a+k W, REQWMMWANIEE TR E,MNE,, MRFQ)AE =T, AP
5 1 E, AR E B AAEE -

EH2: Be=t-a+k Hr>%—ac+ke ™, RGQIEV A E A2 Hopf 73 % .

NTRIEER | FUEH 2 ERE R, WS Ha=96, b=0.1, k=05, WHIFLI-a+k=09;
He=20>09, £—ac+ke=1,TLh, Hr=1.120 > 1 B2 ER | Hr><—ac+hke He>L—a+k BT,
PR (0,4,0)=(0,10,0) ERFFE, r=0978 <1, REFWMRERFHA: WRas b, kAE,
We=09=4-a+kr=1.120>081 1, & RLQ)ETH K (0,4,0)=(0,10,0) £ Hopf 732, HILFH
LIl
2.2.2. T8 E, M E; B Hopf 28

W P15 & E, A E, AR Jacobi FEFE, W1SHEME 7 2

Fyy(A)=2+pA* +qA+5=0

2,3

ﬁ\:qj’ p=b+c—fo
g =2kb+bc+2—3—2ab

s =2kbc+2c—2br —2abc

i Routh-Hurwitz € 221 Hopf 4377 & B AT %0
EH 3: Hr<c’+be,r<ket+t—ac,r < £NEHC ”232’4C (B p > LB AC “fz"'C)HﬂL, E, M E, RFB¥#BEAa € . 24

DOI: 10.12677/aam.2019.84069 623 IR Esid


https://doi.org/10.12677/aam.2019.84069

AU, GRERST

< +be,r < Wb sdedabe 4 BB AC 4o fih 2245 (Q)E E, E, AR 28 [ Hopf 732 . Horp

3b 2

_ 2abc-3b%c—2c=2kbe
B= 3b

C = 202402 vbet —2ab%c? 2k’
3b

2 a=9.6,b=0.1k=05c="2,r=09132, BHH (0.01,10.01,-0.01) (-0.01,10.01,0.01), HisE 1 &
G S| R WA 1 TR .

S R -y~ T AR 1A S Rl R x -y T AR 1
10.01 . : : : = : : 10.02 : . . : :
10.05} ] 10F
101 h 9.98+
9.96f
9.995} / ]
9.94¢ Vo
> 9.99t 1 >
9.92+ u
9.985+ ||
' 9.9 ||
e (@ 9.88} f
/ %
9975' 986'
99 1 ! ! ! ! ! '“«"i 9.8 ! ) I ! I L I
-8.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 sz -0.15 -0.1 -005 0 005 0.1 0.15 02
X X
r=0.978 7=0.9132
SR Ay T AR SR R x -y P TR 1
10.05 . : ’ : ' . 10.012 - . :
L 1 1001F .
9.95+ .
10.008}+ -
9.9t 718
985" | 10.006+
>
9.8r 1 10.004F
9.75¢ .
10.002F
9.7t -
10F i
9.65} .
1 1 1 1 1 1 1 9998 1 1 1 Il 1
-04 -03 -02 -01 O0 01 02 03 04 -0015 -001 -0.005 0 0.005 0.01 0.015
X X
r=0.8 r=2

Figure 1. Deterministic system attractor
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Figure 2. Attractor of stochastic financial system ( & =0.0001)
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Figure 3. Stochastic sensitivity of equilibrium point E, ofuncontrolled financial system
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Figure 4. Stochastic sensitivity of equilibrium point E, of controlled financial system
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