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Abstract

This paper studies that the economic system is in the random environment which has delayed
time in taxation and Markov chain with two discrete values. By using the method of stochastic sta-
bility and the given parameters, this paper analyzes the stability and simulation of the solution of
the standard random IS-LM model with Markovian Switching and delayed time.

Keywords
IS-LM Model, Stochastic Delayed Differential Equation, Markov Chain, Stability

/R A R iEHI B BEHLA R IS-LMIERIAY
PEHIREMAE

AR%E
WIFgAO KA 22 e b, I Kb
Email: davi44049895@163.com

Weks . 20174F12 470 FHER: 20174F12H21H; & A H: 2017412 4 28H

HE

ACHEGL T ARAEREALIS-LMAR R Ab T BUBGE AR A AR I X — Jn B OIS E ) B /R W] R BRI 3 26
B, SRS TESR AR R T AR T DR R IR AR AR LI IS-LMAR Y
#FrREtiTN, BETHRIGRSR.

SCEF|F: ABRZE. SRR REHLIN A 1S-LM BRI RELAR E P07 D). SEitE SR, 2018, 7(1): 1-6.
DOI: 10.12677/52.2018.71001


http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2018.71001
https://doi.org/10.12677/sa.2018.71001
http://www.hanspub.org

JE %

XK ia
IS-LMARZL, FENLI#M 7558, B/RTTREE, el

Copyright © 2018 by author 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. 5|8

BENLI Y 77 R — M8 F R IR 2 0F KRG A 2 R R I, il B K EMRR KL, WEE
GFER IS, B0 LA P BRI S 5 & R AT R A S5 e Ak, R EA B BOIR SR E R S
Rt 22 5 NBIBEHLR T FE

FrEL, B SR m] FHE R ) A BEALIR S 7 R S BEALIN Wi 20 DT AR AT ST R B R T2 0. b, 4%
H S, A SRR E MRS B SEUE DT AR R TR K JE .

TEFRAER IS-LM 8357 B R R N 5 T, 5 IRBE TR 1l O BEATL 1S-LM £85¢ A BRIt 7 i /b, et
SRS rp 2 B B FE R AR AE R BB T, B LB 2D o AR S5 FR IR 1 Ty 7R AT 5% % 21 Bl AT 1S-LM
BRI, BF S A BEALRS G 1 IR 4h HE BUE A BT

2. MEFIR KSR E
Mao (2001)HF 72 1 4 (¥ 5 SR W 2k 9 ol g B LR 9 5 A2 1]
de(t)=f(x(¢).x(t=7).t,r(t))de + g (x(),x(t = 7),2,(2) ) dw(¢)
K20, BAWGE Y, C (AR, £ R'XR xS >R",g:R"XR, xS > R"™" .,
fBn 4 f—A s, WH || #5 R HEREE. B 4 2 —AMEME A" 3R A4 i), e X

|A| = Jtrace(ATA) NITEVEHL, i)("A" = sup{|Ax|:|x| = 1} NETIEH Ber(t),0 >0, 2508 AL B & M2 ]
(Q F.{F, }l>0, )J:E‘]Ei%?i%fﬁﬁf?%ﬁ% WAME IR 2310 S = {1,2} Hﬂﬁﬁiﬁiﬁr=(7ﬁ)m’ Hrp

ijA+0 A), iij
p{r(t+A)=j|r(f)=i}={17+yyAfLo)(A), i=j

KHEA>0, y, 20 H RSB IREREBESR, Hy, = 27,,,17&]

%%ﬁ%%dﬁ%ﬁ%ﬁ&w@ﬁ&%wﬁﬁjm,Md)%t~Aﬁ$ﬁ A AT
BeER, YRR — T X 0 E S AR 4.
V. Torre (1977)F 42 & B 41 HT T A 4948 i ) 5 4 LB R 512

{Y@):aU(YoLROD—S(YU%RO»%
R(0)= A, (L(Y (0).R(1)-L,),

ol ol oS oS oL oL
L >0,—<0,—>0,—<0,—>0,—<0; Y, R, I(Y,R), S(Y,R), L(Y,R), Ls, 0 F 0 735!
;i¢ay R -y R av TR (BR), SR LGR), Ls, a>0R1 >0 513

Lo e A, R, BB HARIR IR D & AR K R E) SR meRE. WA

DOI: 10.12677/5a.2018.71001 2 B2 5 i


https://doi.org/10.12677/sa.2018.71001
http://creativecommons.org/licenses/by/4.0/

J % 7

Temiizh e &, i MMl RS, DR T AR IR, A RR
Te i AR fr i

RS — T BRI R AR A A TR M O 3 3 — AR Y (£) = (D (£) =¥ (1))
B R B R D(0) = C 1)+ 1(e)+ G %% MU % B BT HE VR B MR O S R L T 2
C(1)=07" (£) = (¥ (£)=T (1)) RFTF T OB HIBREL. BoliCor 5O i 14 bR 0 IE 3 Mk, LRI
SR AR BRI S, RSN« BUKBEMON T (1) =¥ (1— 1)+ B B MUR S T B R 2 A
BREI(Y,R)=yY(t)-BR(t): GREEHBUFLH.

R AT R TR A L(Y (), R(1)) =uY (1)~ BR (1) PRBBRM L WAL WS
(¥ 1S-LM 280y

Y(t)=a((c+y-1)Y(t)-oceY (t-7)- BR(t)+G),
{R(r):ﬂo(uY(t)—,BzR(t)—LS)

XEZH0<a,0,7,8,8,.8,0 <1

1 R up - By (o(1-¢)-147)> 0 R uG+(o(1-)~1+y) L, > 0 &R R T, bRkt i
IS-LM AR (1) A7 A ME— (1 IE 1

(Y*,R*):{ BG+pBL, ’uG+(O'(1—g)—l+}/)LS]O
uﬂl—ﬂz(a(l—g)—1+7/) up, —ﬁz(a(l—g)—1+;/)

Lx()=Y(t)-Y ,x(t-7)=Y(t-7)-Y", y(t)=R(¢)-R", NIBIEI(1)2L

{)’c(t):a((0'+7—1)x(t)—08x(t—r)—ﬂly(t)),
¥ (1) =By (wx(e) = By (1))

T W RGZBIBEHIE I, A8 x(¢), x(t—7) F y(¢) XS SEAEPITAT7 12 4300 52 3
SR ow(t), oyw(t), ow(r), ow(t)Flow(t) FIBENLIESD .

BIBLR(2)2E N

{)'c(t):(0{(0‘+}/—1)-1—O'Ia)(t))x(t)+(—050'£—i—Gza)(t))x(t—r)+(—0{ﬂ1 +0'3w(t))y(t),

M

2

. 3
y(t) = ((ﬂou + 0'40)(t))x(t) + (—ﬁoﬁz + Gsw(t))y(t))
IR RoR N
dX (t)=(AX (t)+BX (t—7))dt+(CX (t)+ DX (t-7))dw(t) (4)
cvn{Gpo-r{1)

Az[a(aﬂ/—l) aﬂlj _[—ao-g 0]’ C:[O-l 0-3],D=[02 Ojo
Pou BB, 0 0 0, Os 0 0

BRI EBk 5 S IR BRI, o T AE B ECRAS R S R R EE (1) SINEIBAY(4), WIS R

dx (1) =(A(r(6)) X (¢)+ B(r(t)) X (¢ =7))de+(C(r(2)) X (£)+ D(r(¢)) X (7)) dw(¢) (5)
TR (=1, 2. ﬁzﬁ}iﬁ:l":[;ﬂ ;//12}711 =712 <0,y =75 <0.

DOI: 10.12677/5a.2018.71001 3 B2 5 i


https://doi.org/10.12677/sa.2018.71001

JE %

3. ROHAR
IS

a,=0.011,0,=0.018,7, =0.049, B,, = 0.024, B, =0.056, 8,, = 0.035,u, = 0.046 ,
£ =0.021,0,, =0.048,0, =0.024,0,, =0.015,5,, =0.071,0,, = 0.171 ,

a,=0.011,0, =0.016,7, = 0.029, B, = 0.025, B, = 0.065, B,, = 0.065,u, = 0.026 ,

£,=0.031,6,, =0.058,0,, = 0.016,0,, =0.025,c,, = 0.061, 0, = 0.271

&iﬁfcfar:[‘f _3J :

®

i 12

N

o “1:311_1321(0'1(1_51)_1+71)>0,
”2:312_ﬁzz(o'z(l_gzl)_1+72)>0

WL, WAL (S)AFAEME— T LIS A -

it Buler-Maruyama 7414 Z 04T MATLAB {520, 4> 517677 (R B LRE A RS R

(r=02,08)TF, H3K 1, K2, K3, K4,

B, B2 HR R AR 9 0.2 OIS OL T PR FIBENLREAS T, B (S) AOARAEIR 18] £ < 50 LAY 3h
PEARH Ko HEEE IR ¢« BOHEIN (e > 150) B (5) e AN Wt 11 JLE g . Bk B 2 IRENLARE -

3, B 4 IR R R AR (S)ERT Y 0.8 MR FIBEHLREAC G DL, 151 3 o, AL (S)IMRAE R T £ < 50
CAA BB PEARR K, (EREE I IR ¢ (380 (e > 150)FE AN Wbl T2 Mgt Tl 4 op, B (S) A AE It 1)
¢ < 150 LA BN PR AR AR K, T AE ¢ > 150 Ja s 8> AW I T2 g . Sk A 2 DA E -

2

1.5

state x(t), y(t),r(t)

LT AL XTIy
r(t)

| ll
05 F | -
|
0 M_f -
_05 1 1 | | 1 1 1
0 50 100 150 200 250 300 350 400
time t
Figure 1. Solution x(#), () of sde and #(¢) (time lag = 0.2)
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Figure 2. Solution x(¢), y(¢) of sde and r(¢) (time lag = 0.2)
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Figure 3. Solution x(¢), y(¢) of sde and r(¢) (time lag = 0.8)
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Figure 4. Solution x(#), () of sde and r(¢) (time lag = 0.8)
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