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Third-party supervision strategy of water ecological PPP project based on evolutionary game theory // ZHANG
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Abstract; Public private partnership ( PPP) projects have a long operation period, which is prone to regulatory capture and
weaken the regulatory function of the government. Based on the premise that the government is inferior, an independent
third-party supervision agency is introduced to supervise the water ecological PPP project, and a game model is constructed
to analyze the impact of the government’s reward and punishment strategies on the behavior of the players from the
perspective of evolutionary game. The simulation results show that the short-term negative impact of regulators on
government punishment is very significant, but the long-term impact is small. At the same time, the simulation results find
the scope of government rewards, and also find out the relationship between the cost of third-party regulators and their
regulatory performance.

Key words: water ecology; PPP project; third-party supervision; evolutionary game theory

AR BA R AN Sk m Y R SRIRS, RO R 3RO AR, LAY

et N RAETR PRl BRI H A | %l: AT AT, 2575 0] RE i Bk 2R 45 A
Tt T3, A UG, IR A, 32 A e 5
B KA H UK BRI A B i\gﬂgrfj}u F A LA ) T R B K
b, BEEARBIES AR T - SR RIH, R SRS RORZE. 5IA SIS =07 WAL

TR SRS ST S S S M T AR = U R WBE R, T AR i
B 5 4t 25 %8 AR & AE ( public-private partnership, BRI H =, R E X PPP I H R

PPP) 31 H AAVFAL VAWM S 5 A% = WERBHT T i 2058, FHames™ 2adxd
A 75 BUN W BT R TRIIN 3 i ISR iR, PP 5 BOR A AR, s DR S S 0
FAFREANRR S o SR, 0 2020 45 1 7 KAEZS BRI, A2 PSP BA SR W 5 BRI 5 4
PPP 301 F V-4 We 450 101089. 7 J3U0, £ RBUNI  JRARE R W db 23" (O ME S 0B AL & 1

SIUH R S AT A 2Bl N B Y R H (2017-YYZD-04)
1’5%?:%‘ SR BE(1981—) , 2, Wi EWF5eA: , DP9 7 ) Sk AR 352 PPP T H 4, E-mail : 18107053@ qq. com

- 166 -

o MRGEEUN i A AP A R B (R L D



BRE 4 1 BUN 52 G VR B B B g
2O Ay AR B AN ] 40 43 1) 35 e 7 A L
WZ50H 48 AT 5 TR =07 I
MR RAL 3 B, a0, PREE A BRAT B i v 4 4
S P 2 TR AT AT T B = W
3 3 ) T SRR T 25 =y W T PR i B4R 1Y
N FHHERT 24T, LA AR REAA DL K A A R ik 57 1Y)
PRRLH LU W 0 5 K 5 ORI A i 4
UG A ST T A Ml FVBURF 22 A9 5 =05 R AL
5 VB A ot B R B i i 3o A R ) R AR
THR=TT B NIk, &N PPP I H 25 =7
W R 2 A0 T PR ST B B, A5 5 ik LA 2%
W2 KL PPP I H G R R4, HA2 ik KAk
SE 4 PR 25 AH 0GBt B A R0 M A R X
XA H AT ASCETHUN S
JE RN ASE =07 WAL, 35 058 BUMN X I
HLAG )22 il S AE ST R it , LA S 5 N0 A BREEVE” Ay
AT, 32 I Sh S A AL I gR B Mg e 2 = 07 W A
PR G523 A 7 Z (8] B TR A A | AR 452 AU X 3y
itk Fa 2 5K 1% (evolution stable strategy, ESS) fjj

L I BUR X8R =07 W A LA B SR LA 22 B
ARTT I , LAY A O i S A B A Hh

1 F=FTHEENMSHSELATELEE
REWESSH

1.1 EEEFEHNAE

FEEEAR T HR ARSI TEAE N B I A AR AT il 4
v, PPP 3 H 2 ML S AR BUR S A Ty
Bea T el E el = /A I B S /AR DG R T S B e e
Th R LS, BURM AH RS ] 9 580 00 H #E 17 1
B 1 (a) Fion . AWF5RARE, 78 PPP W H B E
R BUN LA S B B AR AN B S 50
Ho BUNTERRTH G, 1805 =7 WE N, X 45
S5 T . IS ML 37 i A SBRF R 114
S B SO ST B 8 a1 AE B B ARAU AR 4y
EIAL . DUA AT AR YR SRAS15 B RV T B AL 2 A
K R BRI 2 v S BURE, PR B ) B RE R )
JHTF A AT, WE 1(b) FiR X FAY T
AT LURAERE AT, R R A4 DL R AR R PR 45 2 41
(A R BB B X AT S R AT B 5 th mT DR EL

By

IE BURF PR

i HA T

I

AR

(a) PPP it [ T ZRI5 A G H

n |
=i
A A
TR HUit
| it | |
=y | N REH |
1 e | A i | |
oYiE : B |
1 ! |
: | |
Jif E AANE IR
w2 | i | 3 2| | |
A I . |2 | | ]
4 ; £ | |+ IR

______________________________________________________________________

(b) BUN A i35 =5 ARt
El1 k&7 PPPIIEXRIESR

Fig. 1

Framework of water ecology PPP project
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Table 2 Stability analysis results of local equilibrium points
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