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Abstract

Taking the land stall economy as the research object, under the premise that all parties are
bounded rationality, the four-way evolutionary game model of government, urban management,
vendors and the masses is constructed to analyze the influence of the strategy choices among dif-
ferent parties, and the stability analysis of the evolutionary game system is conducted to find out
the evolutionary equilibrium point of the system. Matlab2019a software tool was used for numer-

TEIEH .

XEFIF: Hki, E/NE. S GRS R R e I U], 8% S BOI%E, 2023, 13(3): 2315-2327.
DOI: 10.12677/0rf.2023.133232


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2023.133232
https://doi.org/10.12677/orf.2023.133232
https://www.hanspub.org/

Eﬂﬂ(*ﬁn E/J\ié\

ical simulation of the stability results. The results show that the government’s strategy choice is
not only related to the cost of supervision, but also related to the people’s complaint behavior,
which also affects the strategy choice of urban management and vendors. Therefore, it is suggested
that the government and urban management give full play to their respective supervisory and
management roles, better protect the legitimate rights and interests of vendors, and restrain the
malicious complaints of the masses, so as to play a positive role in realizing the development of a
healthier street stall economy.
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Figure 1. The logical relation of four-way game model
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Table 1. Four-way game payment matrix
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TESURF S s 146 5% () 52 81| 2125 A A«
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Figure 2. Phase diagram of the evolution of government strategy
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E, = YEu +(1-Y)Ep =y[Wl, +(1-2)S,+R — R, |+(1-Y)[R, — 6R, - xS, —wJ, ].
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Figure 3. Phase diagram of urban management strategy evolution
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Figure 4. Phase diagram of vendor strategy evolution
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Figure 5. Phase diagram of crowd strategy evolution
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F(X)=x(1=x)[w(l,+3,)+(1-y)S;+(1-y—z+y2)S, +S,—aS, -S, + S, |;
F(y)=y(@-y)[w(l,+3,)+(1-2)S, +xS;+ R —yR —R, + 3R, |;
F(2)=20-2)[T,~T, = N+(x+y—xy)(I5+ 5 + WS, —wl)+wl, ];
F(w)=w(1-w)[(1-x-y+xy)2Q+L-C, +2(C,-C,)].
VY7 1 25 AR 4L A S 759 A% 52 M AT LUARE Lyapunov 25—y [8]#IW7. H1 Ritzberger [9]1F1 Selten [10]
(R TE 25 SR AT 1, 2 RS AL 2 T I AR e M AR A AT 31T, TRg GNAT I — e R ARG . DRI, AE
VU5t R, 3 16 ARG IMAT T, BT R Hrix Sesb iy xS AR e 1
AR VU T 1R EAR M E RIS TR, 15 X RS MM T LR R
oF (x) oF(x) oF(x) oF(x)
OX oy oz ow

F, R, Ry Ry aF(Y) aF(y) aF(y) aF(Y)
Fu Fy Fu Ry X oy oz ow

‘] = =
F, R, Fs Ry OF(Z) GF(Z) GF(Z) aF(Z)
Fu Fi Fis Fy ox oy 2/ ow

+

Fo=(1=-2)[w(l,+3,)+(1-y)S, +(1-y-z+xy)S, +S,-aS, S, + S, | .
Fo =x(1-x)[w(l,+J,)+S,—aS, =S, +S,].
Fo=x(1-x)[w(l,+J,)+(1-y)S, +S,—aS, =S, +5S, ] -

Fu =X(1=X)[ 1+, +(1-y)S; +(1-y-z-2y)S, +S,—aS, - S, + 8S, | .
Fu=y(1-y)[w(l,+J,)+(1-2)S,+S,+R —7R —R,+5R, | .

Fp =(1-2y)[w(l,+3,)+(1-2)S, +XS;+ R —yR =R, + 3R, | .
Fr=Y(1-y)[W(l,+J,)+S;+R —yR R, + R, | .
Fu=y(1-y)[1,+3,+(1-2)S, + XS, +R —yR R, +JR, |,
Fu=2(1-2)[T,-T,+ N+ 1+, +wS,] .

Fp=2(1-2)[T,-T,+ N+ 1+ J,+wS,],
Fpo =(1-22)[ T, =T, + N+ wly + (x+ y+xy) (1, + I+ wS, —wl;) |
Fou =2(1-2)[ T, =T, + N+ (x+y+xy)(1;+ )+ 15|,

Fy zw(l—W)[L—C3+Z(C3 +C2)] °
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Fo=w(l-w)[L-C,+2(C;+C,)],
Fo=W(1-w)[(1-x-y+xy)Q+L-C,].
Fu=(1-2w)[(1-x-y+xy)2Q+L-C, +2(C,+C,)] .
BANIBRARNTE T LUE B AR SRR A, Gk 2 BT

Table 2. Stability analysis of equilibrium points
2. HERRERST

P R FHIEAR FHERST 5 T
E1(070’0’0) Ss+84+(1_a)s1+s—ﬁ::-)f: SAL_I_—S-_J/)Ri+(§_l)R2 ’ (U,U,+,+) AR
E,(1,0,0,0) (@-1)S,+(1-B)S,-S,-S,, S,+S,;+(1-y)R+(5-1)R,, (U 4) s

e T,-N-T,+1,+J,, L-C, Y "
E.(01,0,0) (1-a)S,+(8-1)S,, (y-)R+(1-5)R,-S,, (U +1-U) TR

’ T,-N-T,+1,+J,» L-C, i
E4(0,0,l,0) 83+(1—0!)51+(ﬂ—1)82 ’ (1_7)R1+(5_1)R2 ’ (U,+,—,U) AR

N-T,+T,» Q+L-C,
E.(110,0) (a-1)S,+(1-8)S,, (¥-1)R+(1-6)R,-S,-S,, (c+UU) T

? T,-N-T,+1,+J,» L-C, i

S+(1-a)Si+(B-1)S, . (r-LR+(1-0)R,. 53 2
E, (0,110 ’ ' ? ? u,-uu
ol ) N-T,+T,~1,-J,» L-C, ( ) (DI R E
R o LT
(a—l)51+(l—/3)52, _Sa+(7_1)R1+(1_5)R2’ 243 2
E. (1110 --Uu \
o ) N-T,+T,—1,-J,» L-C, ( ) KA FasE
IL+J,+S,+S,+(1-a)S,+(p-1)S,,
E,(0,0,0,1) TS S (LS (S, U+U-) R
|2+JZ+S4+(1—7)R1+(5—1)R2, T,-N-T,+1l,» —L+C,
1,-J,-8, -8, +(a-1)S,+(1- B)S, ,
E,(10,0,1) l,+3,+S,+S,+(1-7)R +(6-1)R, , (U,+U,-) e
T,-N-T,+1,+J3,+S,» —L+C,
£ (0101) |1+J1+(1—a)81+(ﬁ—1)82 , —IZ—J2—84+(7/—1)R1+(1—§)R2 , (+U N _) R

e T,-N-T,+1,+J3,+S,» —L+C, Y -

£, (0,0.11) I1+J1+S3+(1—a)81:|(ﬂT—i)TSz,I IZ+C.]2+L84;(1—7)R1+(5—1)R2, (U+U,U) R
-1, -3, +(a-1)S,+(1-B)S,,
E,(1101) 1, -3,-8,-S,+(1-8)R, +(y 1R, , (==+-) EN Vs

T,-N-T,+1,+J3,+S,» —L+C

3
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Continued
. (04L1) I1+J1+(l_a)SNli(Tﬂ+_Tl)_Szl ’_;IZ__SJT +ElL—+5():R2 +(r-1R,, (hmrmrt) S
o OHSHOREI MOT e
£, (LLL1) -1,-3,+(a-1)S,+(1-B)S, -1,-3,-S;+(y -1)R +(1-6)R, T R

N-T,+T,-1,-3,-S,» —-L+C,

e, U FRA R 10 IE 508 R, 60E: 1) Sy +(1-a)S, +(f-1)S, <0, N=T,+T,~ 1,3, <0 HL-C, <0
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Figure 6. The evolutionary strategy diagram satisfying condition (1)
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Figure 7. The evolutionary strategy diagram satisfying condition (2)
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B 8. RILB ARZRHLFIRT & 77 SRR LA

Hil 8 "I, Hw=0f, RUEEAGESE “AHR” HIKATEOLT, W T BUFGRE™ R (S
RAAT) I, A R AN “ SRR, K2 2R A BURRRE T, o8 1 B SRR RK
1, ORI s RS BT . Bw=081, BARFEATER, (HEBFRBRIFIIH] 2

DOI: 10.12677/0rf.2023.133232 2326 1B 512


https://doi.org/10.12677/orf.2023.133232

EHi‘K*@’ _E‘/J\fé\

X bt A 7 ORI ol R AR B B N2, DR O R U i I R ™ SRS AU, — B AR
Z 5, AN BRI 00 111 SRR T T Lt 2 DR DA AN PR TS T U 22 75 T
BRI AME S Bk, BEARMIIRURHLEIRHES (R . ST A b 22 5 (R JE

5. MIRGERERE

R B VYT AR (BEUR S SRS e R ORI AR ) OB A TR TR, 0 3k D 7 A Y 4 S s A
IRE FMKHEAT T RETED T, IFAIH matlab2019a X 734 48 RAEAT R, FE B J5 3 A A FREEPE )
AR T, RHULTJLR4iit:

1) WU SRS 252 W A L URFX SR PR DA 3 R e IR AR 311, DA R AR ARBE VRIS X B
IR A5 TR

2) WERR LI AR SR SEMASMAE AT SO0 R R 3R R M AR . BRI ) B 45T
PSR ARBEYRIN 0 FLME JT 50

3) FWCHFRIAIAFAE TSR IR AIAT A SRS AN 52 AT (520, RS2 BUN . I AR R AR 3 S
(s, [T, A7 PR AL <t 2 S M SR I S R ) — SRR DR 3K

4) SEMATEARFMG 1 S HE R 2R AT BURF RIS (SRR 63 EASRR IO OAS . SRR BRI TSRS 1 22 il 7
JE (s .

AL EEIE M T AL R BRI EAREAT TR, XIS AR B AT S UL A S AT T
JEHBRSENE T, R TAEBLSER A AT T R TR AR . v TR I R R TR R, N
VU7 EAR AT SR 3 A EL AT B AR IR AT LB e 38 (M UM, A SCRAEBORBUR 3 7 ORI A PO A
FEARA PRELVE R ATIR TOETCR, XREERF aBLS R fF, M EA R,

E&UH

E 5 H AR 542 (No. 12061020); 51 /48 BHE TR & (B RG240 [2019] 1123 5, BARlE5——
ZK [2021]—#% 133); SiINE A E TR EE(#FHE KY F[2021] 088 ).

BE K
[1] #kiE. EEERiE S R THMAF KR AR ——E T A AN A D] AFKTEYE RFF MR
2£hR), 2021, 15(1): 16-21

[2]1 3kME=E, BEHE. “GOr 5 =R B4 —— 5 R B TR sh MR G B B 5 (3], SRR 22 B R (+E
2Bl 2£RR), 2020(6): 25-29.

[81 BRAKH. 3R 5 IR 2h v WLk 21 Ji KR 6f S F 72 [D]: [ L2 i 5], s PHALR MRS K2, 2013,
[4] ROCR, JEAryl. Hebr 3 IE Jzh i W 20 i 00 R 58 Ko SR 0], T B S5 Rk, 2011, 13(1): 42-44.

[6] #Hes, FALE. RS AR Wk S0 AR 2 B BRIRR SR 4 BT [J]. & REIRTT, 2016(7): 22-25

[6] PAWest, AL ETHEIRMIE S WA P & i R [0]. &mhZit AT, 2012, 12(20): 12-15

[7] R, F/hES, MUK B T6 MR L DA 2R AT [J]. N B g, 2021, 10(7): 2457-2471
[8] SAE, BXG, FR&iE. B etk SRetriEM]L Jbat B2 WAL, 2015.

[9] Ritzberger, K. and Weibull, J.W. (1995) Evolutionary Selection in Normal-Form Games. Econometrica, 63, 1371-1399.
https://doi.org/10.2307/2171774

[10] Selten, R. (1980) A Note on Evolutionarily Stable Strategies in Asymmetric Animal Conflicts. Journal of Theoretical
Biology, 84, 93-101. https://doi.org/10.1016/S0022-5193(80)81038-1

DOI: 10.12677/0rf.2023.133232 2327 1B 512


https://doi.org/10.12677/orf.2023.133232
https://doi.org/10.2307/2171774
https://doi.org/10.1016/S0022-5193(80)81038-1

	地摊经济演化博弈模型的稳定性研究
	摘  要
	关键词
	Study on the Stability of Evolutionary Game Model of Farmland Economy
	Abstract
	Keywords
	1. 引言
	2. 模型构建与求解
	2.1. 问题描述
	2.2. 模型构建
	2.2.1. 政府的演化过程
	2.2.2. 城管的演化过程
	2.2.3. 地摊商贩的演化过程
	2.2.4. 群众的演化过程


	3. 四方演化博弈均衡点稳定性分析
	4. 数值仿真
	5. 研究结论与展望
	基金项目
	参考文献

