Advances in Applied Mathematics B #t2i#E 8, 2022, 11(1), 93-101 Hans X
Published Online January 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.111014

ZIRUERTHEX I SBFEER
R

FIRL, LEIR
FALITE RS R0 5 G0t b, Hl 220

ks H i 2021412 A 13H; FHHEM: 20224F1A3H; kA HM: 20224F1718H

H E

BEEHEANCDERILARARMNE, REFESWERAOZRURBRBATR. SUVKRRTE
BUFHIBSE, Bl TANMBIRF Z MFEEREBAXR, FREVETRRERCHBIN, —SdV AR
SHHERSHIT N, RNEFBREEIERR, SRBERIFELRRE. XERIBEE
BHHTIE, NELESFERRA T T BUFRE I I HEE R R AAE, B HX05 KR
BT SR

XA

ADZEL, FFE, BILEE, RRSIEHRE, Eie R

Evolutionary Game Analysis of Pension
Industry and Government Supervision
under the Background of Aging

Chengwen Yan*, Guoshun Ma

School of Mathematics and Statistics, Northwest Normal University, Lanzhou Gansu

Received: Dec. 13th, 2021; accepted: Jan. 3'd, 2022; published: Jan. 18th, 2022

Abstract

With the increasing aging of the population in China, the development of pension industry has be-
come an inevitable demand for the development of the aging population. Enterprise development
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needs the support of the government, but because of information asymmetry between the gov-
ernment and the enterprises, and enterprises based on the motivation of benefit maximization,
some companies may make non-compliance behavior. At the same time, if government supervi-
sion is insufficient, it will greatly affect the development of the pension industry. By establishing
the dynamic equation of replicator, this paper analyzes the evolutionary process of the game
strategy between the government regulatory department and the enterprise from the perspective
of evolutionary game, and obtains the evolutionary stability strategy of the two parties’ strategy.
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FRIE M 2000 4F 72 A5 FHURIE N R AL 2, ERAL TR FEATINGR , KRR B K Guit R ol A A 1 Fi i34
PR, 2019 SERHE 60 % K UL EHE4ENITIAR] 2.45 12, (AN CTHH) 18.1%, 65 % LA &AM
RF 176 14, HENTR 12,6 [1]. MR L KAk, 2 2050 3R E Z4E N R G AN ET) 30%, +#
SN NIRFEZ WAL B e N E I 22 . GBI~ ERE I . —J7 T, AN H 2R
ST R R, BN S REE R IR A LT RIE Ty, SIS R fAH,  sEma BRI
A=A, NOZBAHFTRIEFRERRE, (2= MARSHE, HRERREN2]. B,
RIEEZR T, TR R N D Z APk, RHENRES I K EZEZ. Bar, KE
LR TNR AL T ZE M, TR R RERAS E 2 N IGKH T, TR R AR, 7FEBUTET
VAN 1 E R ST B LA RS, (IR AR DU R . AR SCHEBUR A g AT e 1 1 5
T, BRI FRER[3] [4] [5] [6], EESLEZR AP BUR IR 5 AT N RITE RIS, A iR X7 1)
AR T SRS (ESS) LA S s SR BE 1 F 2R 3, ABUMNA Rk & I iR LB iR 4R 5.

2. XEkimiR

LTS i JE R Y ML, R RIN TR, TSR A 2 AR SCHIE TU B[] B R
W el F) S T T AL A A TR 2R P b B L 2 B R R IR A T I P 17 . BBURTAE 2 1 7
b JE b T AR AL AT AR B AR TR &5 o MR AR P ML R AN R BOBURTER BE RN T, 9 3RIE &
WS R PR, SRV A ES SRR R [8]; XA, RS T A
AT SN AT S IRE IR G A TRIO]; B S @A A IR, b T BUR I SRR
WSS & 75 2 SR B 3 S RE e PE[10]: 55 2 o B4 D b 2 [ AT = £ BE 23 A A 11 22
WA K BT IR Bl 7 ML S AL BT R OSSR [11]s XL AL U P 1R BEZ A a3 T 3R IR 2
TSP TR AR L R AR R R AL o 1 RE S DAL RO 2 R R A 1) A [12]. A BEIT, BUT
FEZW VR P AR RIVE ] SR B, B REN NV SR R BTk ER . B . UL SE 24
JTHEIRRE, BRSBTS R B . SRRE, A S RAPE AR R Z b, — 7T,
I RTRIEIE 3 2R G LR & i FU TR 2 P ML AR T7 1 A 77 2, RO . & R isbs 53— J7 T,
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1) WEE AR B M A A A P, LR FEME R 0N X, 1 x o Bl MR R 2 Al T B4
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AT R AR -

4) B ForAL A A E I PR A 2 ek, BAEIRE S Al A R S i I PP AR Al
TR P, R AV ZE N TR S A 2 e, AR S B S VA BL R T BRI A
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Table 1. Game profit matrix

=1 EEW R

WP ]
B E (X) BB E (1 - x)
%%ﬂé:%(y) R+P, s-¢ R+R, ¢,
Al
HIMAE@D-y) R,-R,—f, f+s-¢ R,-60P,-6f , —c,+0s,
4. BRESH

W] B MR A S e e A R R A BB P GRS A U U, U, T
Ug=Y(s,—¢)+(A-y)(f+s—¢)=(1-y)f+s—c>
U, =—Yc, +(1-y)(-c, —0s,) =(y-1)8s, —c, s
U, =xU, +(1-x)U,,

Up =x(R+R)+(L-x)(R +R) "

U,=x(R,—P,— f)+(1-x)(R,—60P,-06f),

y2

U, =yU,+(1-y)U,,-
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Weah W IS AU RS —c, — Os, KT Eal i E SR riicas | +s —c, MRS A St i 218
R/NTE MG IR, R ARS8 T sl e, i A AR Az B &) 1(b).
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BRI RE B I SRS AT £ + s, — o KT el sl I i SRS W —c, — s, I, RIS TR TR M A
THRMSEFEAPIMIER T 1) Jy<y i, F(0)>0, F'(1)<0, M x=12%EHRN, RMlR
WAEMAE LT y i, A BLE ATy, UELFRE T AR, W AT TIE B s A SR
N ESS; 2) Hy>y I, F(0)<0, F'(1)>0, LI x=0 /& kg, RNk Fea e s sng i
Ty X AL SEAT N, T A, R B SR B T ESS, A ARAL AN 1(c).
FEMCIETE T, XERAT J 50 e 3B RUAT A B AR E A I i) J LR . sl I AE IR AR
O B OB, Ty O, WIIRIRASTE N y <y DX JLAR G0, AT S0l M A 1] R 4 5
TR 3

5 3: Hc—c,<s, Wy >1, Wy <y fEEIL, F'(0)>0, F'(1)<0, x=12FEHm,
T3 W B AL FAT ORI A 2 R KT S WA H BB ARSI, ANV Ak AR AR AT
N, WE ARSI A W, AR A 1(d).
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Figure 1. The dynamic replication phase diagram of the supervisory department group
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Figure 2. Dynamic replication phase diagram of enterprise groups
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3. MEBNSEIREREERE I

(L)) R R AR T IR A R SR B &S R 8, 12 R GER I, A 6 AN AT BE AR AL AR T8 1, 2231152 (0,0)
(0.1)+ (1L0)~ (L) (X,y"), BO<X <1, 0<y <1, WIZFRLNM Jacobian HiFFHy:

] :(‘]11 lej ,
‘]21 ‘]22

o Iy =(1=2X)[(f +0s,)(1-y)+5,—¢ +C, | »
3, =—x(1=x)(f +6s,)
I =y(L-y)1-6)(P,+ f),
I, =(1-2y)[(1-0)(P,+ f)x+R + P -R, +0(P, + f )]
JUES)

Det] = (1-2x)[(f +65s,)(1-y)+5,—¢ +C, |(1-2y)[(1-60)(P, + f)x+R + R —R, +0(P,+ f )]
+X(1-x)(f +6s,)y(1-y)(1-0)(P,+ f),
Trd =(1-2x)[(f +05,)(1-y)+5, - +C, |+(1-2y)[ x(1-0)(P,+ f )+ R+ B —R, +O(P,+ f)] -

R A R IEhATTREA, W A B BB E R G A LR T s, R4S Jacobian R
R VEEE, b 7RG OL T TEZE R GE AL R AN AR e S, RS RNk 2.

Table 2. Discriminant analysis of the equilibrium point stability of the evolutionary game model

2 RUWEERATERREEHR S

ST SR DetJ £§%5 T 75 4t
R+P-R,+0(P+f)<0
+ - ESS

(f+6s,)+s,—¢ +c,<0

+B-R,+0(P,+f)>0
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(f+6s,)+s —c +¢c,>0

R+P-R,+0(P,+f)<0

_ \E =4 A){—i
(f+6s,)+s —c +c,>0 e =
+R-R,+0(P,+f)>0
Rl 1 2 (2 ) + _ ESS
s —¢C +¢, <0
+RB-R,+0(P,+f)<0
(1) ReR-RroR D) + + A
s—¢C+¢,>0
+R-R,+0(P,+f)>0
RrR-Rr (R 1) - 52 05

s—¢C+¢,>0
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Figure 3. Phase diagram of the evolution of regulatory agencies and corporate strategies
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