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Abstract

Corruption has always been the object of attention and research in many countries. Like other
countries, China has been doing its part in preventing and punishing corruption. Severe penalties,
such as the death penalty, have even been promulgated, but there’s still no effective control of
corruption, so we have to rethink what kind of mechanism we can put in place to better reduce or
even eliminate corruption. This paper starts from a new way of thinking; a four-party evolutionary
game model, including corruption, investigation and punishment, third party intervention me-
chanism and public opinion supervision, is established by using evolutionary games. By analyzing
the game model, this paper provides a valuable reference for the improvement of the mechanism
of prevention and punishment of corruption.
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1. 5|18

JE IR R — B A R E R RS 2 —, Bl E T SO R RS R RECRAR] 7 [1], 7EDLSE
FRORE & 2 KHRAL B A A AT RE I, RN A A R 32 1T 5 25 3R 18 BRI A BRI, A
PR EE M 7E T SR iB B A A S e85 . J il ot — AN R BRI, BEBEXARRAE
KNG LA S T7TH R AN R AR AR AR 25, BT AR E — B AR R TAE . TSR 2 )RR
181 58 A5 B B AS 2R AR F0 J U0 il R, R 3 S o 5 A BV I AR AN W] REAEAE, RGP T I i) 7
M5BT AR KR BR P o AR SCR I AR 20 10 07 92 0 A UL 1 A8, 3k e 8 A i AR 0t 9 B 2 — AN
Fo HE R AR R

TEA A TIUE I ZE 3 AN FRE R ERE R, =7 B NRE SBOREK 1 E 5K
SN FIR AR 18 R G B B N T T i, AT A F RIS WON G b AT o SR 171
1) 28T T 90E 53 O SR DR RN S ) S 20 7 SRR B R 3R 2) MRS ZRIS 2R AR 3) MRS 28 A RE
SRR EHIZNES: 4) MHEZRE M T FRATARE T 5) SRR R A0 SR
2. WK R ISR

H R NGB AR LR, JEIBAT A i AR T [ 5 RIS SR LGSR A 53 T TR A A B, AV
22 1100 5 ST 52 Ut R AP 1 2 30 O 2 A0 A AR 308 RS AR P 245 A% 4 75 R A S AL A) PR A2 17 32 AT 1 2 AT 75 A
Ak,

2.1. =8RG

Bk 1 {357 A Z0 (S A BRI A 5% 1 2 TRER, 5% 2 & LgENR,

2535 3 RIESH A S 5H 4 ZERIE, AT HRIEES BN BB, B, (B4, AEihy, (&

2, AR, (B A
B 2: Cy> 4y, C,> A4, (AEIRIEEGEAINE), HhSSHER S KRS S 1 fr

3

i 3: WEHRIE L THRE BT RA U R BT 2 AL B MU Fr g i as 24 T 2%
Y 3 B WP AR ST AT O < kMBS, BRI AR T T AT A R AR U R LK
s 4. FEZEEAIR, 37 EOUE SR FR A AL GRS, U B B (R ] R AN T
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Table 1. Symbols of parameters and their meanings

E1 BERMHSRAEY

BHIS X
4 g AR
4, AEAIE- TN § ]
4, =05 g ROEA
C B AEALE MR A
(08 EE SRR AL G MRS M
C, NRE B TER AL B M
C N T DA A A A A i
C, =07 T S A
G WML R AN EE AL SO % 4k B 4
0 FYE RIEWAT NS = TN R 8 55
C, BRI B R A
T B WS B RE RO R AT SRR 2
s o JE AT S R AR5 58 0 i K1 26
(B A 575 52 IR WA G B K 2238 SR 1 B AR, IR X B A B K51 5%
R Il 500t 85 =5 MR AR AL G MR 4R AN (1 18 57

2.2, SR W ERIER
HEN S5 X ERAEIRAS, TR BRI 2 =16 Prisgesng 204, Bk % 2,

Table 2. The income Matrix of asymmetric Evolutionary Game on Corruption

2. R REAR S PRI ZR U R R

Mg AH A e
CREm, 4k, W%, 24R) (4.4 -C.4-C,.0)
(CRIEM, AL, Wg, 24R) (4, 4,4,-C,,0)
CREm, 4k, A5, 264 (4,,4 -C,4,,0)
(R, AEhh, R, 284 (4,.4,.4,,0)
(CREM, 4L, Wi, A%R) (4,4 -C,4,-C,,0)
(NBWM, AL, W5, A% (4,,4,4,-C,,0)
CREm, &4k, RS, A% (4,4, -C,4,,0)
(RIEW, AL, AU, RE) (4,,4,4,0)
(EW, B4, WEE, B (4,+C -C,4+C,-C,4,+C +C,~C,-0-C,,~C, +n-S)
(UBM, RE, W5, %) (4,+C-C,4 -G, A4 +C +C,~C,-0,~C,+n-5)
W, Ak, RUEEE, 2R (4,+C,-C,4,+C,-C,4,-Q-R—C,+n-S)
W, AEAL, AU, ) (4,+C, -C,4 -G, 4, -0-R—C,+n-S)
(m%z, ik, W8, REM) (4,+C,-C,4+C,-C,4+C +C,-C,-0-C,,-S)
VB, AL, W8, A%M) (4,+C,-C,4 -G, 4,+C +C,-C,-0,-S)
(B, AL, RlEE, A%M) (4,+C,-C,4+C,—C,,4,-0-R,-S)
B, RELL, RS, AAR) (4,+C,,4,4,-0,-9)
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BRI B, 1E N R SURFAA T, RIS W) SR R 8 53 BT AR LU A x, DR (s
WOy Mg I EEB 91— x5 72 BGE DORER D, SRIC(A AL ) SRS I RSP SRR LG DYy, MEREA
AU} S LLI N 1 -y s 7EE8 =07 W2 DURFAAC T, SRE {52 ) SR W RO T o5 BRI LU R 2, TR
(ARSI LBy 1 — 2 5 TEER DY J7 B I BB b, SREEC{ 2840 ) SRS T S AR LU B o, SRE{AN %S
e} Semg iy SRR LN 1o, Hh oy, .z, €[0,1] [2]6

DB EAE M ZR A, BT 1R 5 A B SR 38 SR P Gl S, RYE SR Mg 45 2 rh o UM — i o A 3R
Mo & M RRE—THIRRER P T A AR G IS, N, (x,) TZRREAR b A 78 i 2R A 20 5w
x, e M RS, & n (x,) NE B BCR IR x, BRARFIAR L], WA 15

nt(xi):Nt(xi)/z Nt(xj) 1
1E ¢ B BOR AL x, B R
ut(xl.)= Z nt(xi)ut(xi’xj) 2

iifFzg(%,xj)%%ﬁ3ﬁéfﬁéﬁfﬁﬂﬁx;E@ﬁﬁ?ﬁjf%E5%‘*3@&?3?7?&%53?%Fﬁ?§ﬁ%%§x&HﬁE@ﬂﬁE@qﬁﬁé, IS 1]
ST - -
u, = z n, (xi).”t(xi) (3)

FEREZE AT BRELVE A 1T 2705 AR B AH I 7 R AN R SEms A ai 22 5%, 19 an B SR M g7
B B A S R B SR QA A, T AR AR R R T, T BLR SR R L AR
J7 B I TRI AR AL R, AL ] ¢ FR) BR K, 1T B 3 25 AR A 1R e PR AT A B R T T3y 2 ST AT FR T JE
HWHEAEOLT, IR IR I R TR, — RN SRR R R B )
FERE (AT VL (50 GRS AT 2 7R ) o AT H T T I (34 48 I ] A2 ) 5l A A Y

N/ (x)=k-N,(x)u,(x;) (k>0)NHH @
XF(1)3R T AT 15:
dm@ymzw@)zN¢m_M@JzAﬁaV[ZAN%ﬂ ©)
(1), @IRNGITE AT
dn, (xl.)/dt =k-n, (xl.)[ut (xi)—u_t] (6)

N3 S SR SO D R R I R i 3 A8 T REIFREAT 0

2.3.1. TRERERTS

T PR R A TR SIS 4 B w,,y, TR

u, =zya 4, +z(1—y)aA2 +(1—z)y0¢A2 +(1—z)(1—y)aA2yz(l—a)A2 +(1—y)z(1—0:)A2
+y(1—z)(1—05)A2 +(1—y)(1—z)(1—0:)/12

uy, =(4,+C; —Cr){[yza+(1—y)za+y(1—z)a+(7r1—J’)(1—Z)a]+ yz(l—a)+(l—y)z(l—a)}} ™

+y(1—z)(l—a)

+(1-z)(1-y)(1-a)(4,+C;)
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GAEE:
=4
(®)
u, =4, +C+(1-a)C,(yz—y—-z)-aC
NRE AR
u_lzx~u”+(l—x)u12 ®)
IONPNOLITIECE
u =4, +(1-x)[(1-a)C, (yz-y-z)+C,—aC, | (10)
LS 2 T E AR BTN
F=dx/dt = ke, —) = ke (1-2){C, [a = (1-a) (2= y-2)]- ;) (11)

TIREDIE SR, HF AN SN 208 53 ELGIREI 18] A2 4L 3 dx/de 5 x BB, 5k
P AT BTG BB K TP IR AR w,, —u, BT EE3]

23.2. FRERERITSIH
EZE R BT M CAEAL SRS R 7wy, R

w, =(4-C){x[za+(1-2)a+z(1-a)+(1-z)(1-a) || +(4 - C, +C,)

{(l—x [a+ 1—Z)a+z(1 a') (1 Z)( )]}
12
uzzzAl{x[za+(1—z)a+z(1 a) ( )( )] (l—z)(l—a)(l—x)} (12
+(4-G){(1-x)[za+(1-z)a+z(1-a)]}
1 13
uy =4 -C +C,(1-x) ;3
yy = 4, —(1=x)G(ar+2—zar) (1)
FRE RS RN
Zz)””zl"'(l_y)‘”zz (14)
AN 1
Z:AI+(1—x)(y—l)G(a+z—za)—y[C,—Cz(l—x)] (15)
Frbh B E RIS HIEh A TN
G =dy/d =ky(uy, —10, ) =ky (1= y){(1-x)[G (e + 2~ za) + C, |- C } (16)

TIRE(L6) B & S 14 “Aab” SRM& ) B 20oc T 1 E Bt 1] ) AR08 dy/dr 55 y BIEH, W5 0E+%
“CEAL IR RS K T T RS PR wy, —u, SRIE HG

2.3.3. BEYL KBRS
=TT M M NS SRS TR R 0 g, R
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ty =(4 = C) e+ x(1-n)a+x(1-a) +x(1-3)(1-a) [+(4 +C,+C, €, - C,-0)
[(1-x)ya+(1-x)y(1-a)|+[(1-x)(1-y)a+(1-x)(1-y)(I1-a) |(4+C, +C,-C, - Q)

17
u32:[xya+x(1—y)a+xy(1—a)+x(l— )(1-a) ] A+ A3—Q—R) (1n
[(1-x)ya+(1-x)y(1-a)+(1-x)(1-y)a ]|+ (1-x)(1-y)(I1-a)(4-0)
R ALEES
uy =(1-x)(C;+C, -0 -yC, )+ 4, -C, "
gy = A —(1-x)[Q+R(a+y—ya)]? (18)
=R AR A 25
uy = 21y, +(1- 2y, (19)
B8N (19)H115:
uy=(1-x)[2(C,+C, - yC,)~(1-2) R(a+ y - ya) — Q]+ 4, - zC, (20)

BT A =07 TP 5= 3 A8 07 B A
H =dzfdt = ke (uy, —1y) = bz (1-2){(1-x) [, + C, + R(a - ya) +(R-C,) y]-C,} D)
TRRQUE SRk “IE” RIS =7 T T A eI BE s (R AR A2 dz/de 5 z BELE, 5k
B URBE P HTCS A TS BB EE ey, — e, RIEEE

23.4. BRISESHESHE
SRR R AN AR BRI 0 AT 0y, R

u4l=(—C5+n—S)[(1—x)yz+( )(1—y)z+(1—x)y(l—z)+(l—x)(1—y)(l—z)] 22)
Uy, :(—S)[(l—x)yz+(1—x)(1—y)z+(l—x)y(l—z)+(l—x)(1 —y)(l—z)]
e faifs
Uy, =(1—x)(—C +7 S) 23)
Uy, —(l—x)(—S)
BRI T A 2
u, = au,, +(1-a)uy, (24)
N EIPR) AWNPZOLECE
=(1-x)[a(n-C;)-5] (25)
By LAEE DU 77 B0 B I R A B TT R A -
K =da/dt=ke(u, —u,) =ka(1-a)(1-x)(z-C;) (26)

JIREQO) I SR MEFE “ 244 SRS 1 55 DYy B W B (0 LI BE I TR 2246 R der/dr 55 o BRAELE,
S AR TR K TP SRR AR wy, — e, FRIE B
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2.4. EHIEESREMSHR

THIENA IR R, BIZE AT B 3h 25 R b S R SR B 7 E R AR K . AR RISk
T AL — B SRR R TR, BTSSR S s . 76807 F,
BT T4 x BT X' 1, F = de/d BAKT 0, SF4ME x e T x* 1, F = de/dr BAUNT
0, 13k R BLAEK LR IRA D F (x) (9S4 P (x ) UM T 0, B dF/de <0, XIERMA IR “ Fasi
PR (44T KA TSR AT I 2 b DO/ O R AR A I A0

2.4.1. TRERBEMS R

FH(1 D) THSE AT % %(ZZQ+C,,(yz—y—z)/Cr(1—y)(l—z), ;ﬁF(x)EO, RILGIS BT A x #8592 e IR
B HaC+C (yz-y-2)/C,(1-y)(1-2)» 2 F=0 x=0,x=1 0 x BWHMFRERES]): BT
C(1-y)(1-z)>0 , A F MM &: B dFfde=(1- Zx{C[a la(yzyz} C}%ﬂ,
a<Cy+C, (yz—y-z)/C,(1-y)(1-z) 1, dF/dx‘X:o>0, dF/dx‘x:l<0 Hox =18, x=0A42F
s, MR THRERAMEHSIS2EN TRERS X =1WEHEFTRHE “ABEW” %
a>C+C (yz-y-z)[C(1-y)(1-2) B, HdF/dy_, <0, dF/dy_ >0, Hx=0RFir, x=11k
PR MR TR R E AE RIS SER TRERE =0, RIESISRA TR SRS .

24.2. ERERBEMES

e dG/dy =0 o ERE RMEEIRES, H(1e) TR AL A
a=C —(C,+zG)(1-x)/G(1-x)(1-z), A G(y)=0, RIULIFIA y HOAREERE: &
a#C —(C,+zG)(1-x)/G(1-x)(1-z), #G=01y=0,y=10y \HMFERE: BT
G(1-x)(1-2)>0, HLUFHAEL: B dG/dy=k(1-2y){(1-x)[G(a+z-za)+C, |- C | Fi:

a>C —(C,+zG)(1-x)/G(1-x)(1-z) I, dG(y)/dy‘y:0>0, dG(y)/dy‘y:l<O, Iy =1 APl
o y=0AR P, ERAERNERESBRT ) =1, BRI HECRA AL Hng;
a<C=(C,+2G)(1-x)/G(1-x)(1-z) M dG(y)/dy,_, <0 dG(y)/dy >0, Bl y =0 FHirsL, y=1
AR R, ERERNERSISSEIAT y =0, BISEITERM AL .

24.3. BRYLXREMSSH

HEDUSEAH: #a=C,—(1-x)[(R-C,)y+C+C, |/(1-x)(1-y) R,  H(z)=0, BIILIHT
1 z #ONFE IR

Ha#C-(1-x)[(R-C,)y+C+C, |/(1-x)(1-y)R . & H(2) =018 2 =0,z =1 z MR R
HF (1-x)(1-y)R>0, dH/dz=k(1-22){(1-x)[C,+C, + R(a—ya)+(R-C,)y|-C,}, HLLF#F
Bl: a>C=(1-x)[(R-C,)y+C; +C, }/(1-x)(1-y) RN, H dH (z)/dz_, > 0,dH (z)/dz_, <0, JRf 2 =1
RV, =0 AP, WHERNERIS2ENT 2 =1, MEAETHRA M5 5K,
a<Cy~(1-x)[(R-C,)y+C;+C, | [(1-x)(1-y) RN, # dH (z)/dz,_, <0,dH (z)/dz., >0, dkit z=0%
PHTRL =1 AT, WEERNERIEIS @R T 2 =0, WEIETTHRA “RNHE” KL,

2.4.4. BRITBERESSH

HQEe)yMHl: Ha=C I, HK(a)=0, NITHa HARERS: Hxzln=C, 2K(a)=0%F
a=0,a=1a WHANMRERS: HT(1-x)>0, dK/da=k(1-2a)(1-x)(n-Cs), HLLTFHFEL:
n>C i, fdK (a)/da, ,>0,dF(z)/dz, <0, WM a =1 N THIR, a=0 ARTHAL, SiEkF ik
E@’E?ﬁdiﬂ#&%ﬁﬁa*ﬂ, Eﬂﬁﬁﬁﬁykﬂﬂ R S n< W, A dK (a)/da, < 0,dF (z)/dz, >0 8t
o =0 VT, =1 ARTHS, R E RNEHIZESERT o =0, T@“#ﬁ?{iﬂa CRBIRT HNK
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2.5. U5 HEEEHIRIZSER T
Uik e A YA 45 1 S IB 25 H 7 6] A0 A 22 3.

Table 3. Equilibrium solution of tetragonal game

3. MEE AR

D, D =0 D >0 D <0
F e (i=1,2,3,4) 1 AR 0 NEIETIE
THEG =1 x WATRE a<é, a>6,
EHERI=2 y BUERE a>6, a<é,
KENL =3 z BT a>0, a <0
Bt i=4 o BATRAE P>C, P<C,
w3IPA:

Dy

C.(1-a)(yz—y-z)+C,—aC,
D, =(1-x)[G(a+z-za)+C, |-G
D, =(1-x)[C,+C, +R(a—ya)+(R-C,)y]-C,
D, =(1-x)(P-C,)
6,=C+C,(yz—y-z)/C.(1-y)(1-2z)
0,=C —(1-x)(C,+Gz)/(1-x)(1-2)G

0,=C,—(1-x)[(R-C,)y+C,+C, |/(1-x)(1-y)R

OIMTRIR, SR DRI G A Cy BN, O FUBE MR A < C, R RSN, dn A R RO
TG ROk IC AG, AR TR ORI B, TR Z DUE R B, 7
AR A 7] 3 [X 1 2255 B RN R i L 78 S o o T b 0 DR U B A SR LI 7 AR € RN B i
HAm IR, RN HEMI R ELRA CBOK, BUSEAE T LR SUEA BOK T REARBUE T 2 4
&, X FEUBNAT NE EIIRIE. B85 LOE SRS AT RISHARLLEI RN, ML G
RS HAE N R TT G o (RN SR REHE 0 e D 25 A JE WO P R 285 2 54 i R B8 22 C, HFRE A AL
e 5 2 10 90 Sotanm Tk “mab” sing, LSS & 4 B AT R B e B AT 2 o N R
%, BEZHEATHCRIRST, B EMI R .

XS =07 ISR, B SIS G R, A 2R BUR 5, BaFf g b
TR R, b BRI AR S IO R G K A . B DY 7 B M R A X 4 T I A
DAL B AR 44 284 55— AR 08 ROAR B, A vl i A 2 28 B WUR Pkl st PR T B B 2830 i 1
A C, RAMNA ZE LM T “2 407 g, XA RELE N RE 7 3 AR D
WA SR DT AT 1 T X 3 ES AR 10 B A 2l I S S EE A, AP RS RA S, B4y S BORS A B 2 T T
I 205, AT S8l H B 2 3t M B3 5 R oS JE AT s BETITIE At 2 b RAFIIB0E KR [RIFEN
BB BAASEIR AR AR G S OB A BN AR SE M ) 1 — 283, Bl — NS A AR, i
1oL 0 2% R AR BE B S 3t ST B — 61 1 B AN B S, 6 AR SO R R D 2R AT I B B 2 fit 3L
P, mlr EASUE AR RER BRI B e, IR ATIOR U5t th R PR 20 57 A (1 — A R . kA
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LR FAR BT BT T TN FROARZSRIS , BIEFABFF A, AREA IR AL B AN FAS [ )25
o

3. &g

JE D I LA SR B[R] DR (R 1P, AR S 3 DU 7 3 20 A A Ao e AT 280D TS I B2, 4
XA FEEGETT REAR Tl 26 T — SR W, MR B S AR vh B BB AETE AR i T N T, s
JEE GG B SR REE, Rl RA T I G S FE AR, ILERSS5EERN, @ E
SE B TR, G R B B AR T LRI AR, A N R IR S R A4 T
FERIAEAT, AZTTHE T DU SE IR E M H bR, BRgs th LA

) &m LT EARBIR G Rl C,, REZIRATAGE, Wt ERUT 2 AR T R
RAATELL, BVEN N RE A B A KSR R, X AT T R R AR (7]
AR E B, OG- IX 7 T AT e A [ 5k

2) INEX N RE GUEMAT NIATT AT C, (8], RXFEIEIMCE A 2B R E B SEBRA a0 A T
S, FrRAN e B AR IR, IR AT & B S B 15 1A R i

3) $EEt EE BB AT B G, ISP EAEA DB B ERE BB AE R
WA B KA Z 5 WS RIIAERT, BTl B Bek9], NRRERALTHRE I, NEAAKR
AL G LG e A B T DT R AR T, Lk R SRR 3 I ) B A M T AN B AN BE SR UL

B O

R SO AR I ST 75 AR O BRI DR R e, 7630 SR R, T3
B K SRR, 0B T R 2 S R LS 0, % T BRI TR o R 140 5 5 B VT DL 22
B B O

S E WK
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