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Tripartite evolutionary game analysis of the fulfillment of
agricultural production trusteeship contracts

GUO Xiangyu'?, FANG Jiaming'?, ZHANG Heng"*

(1. School of Economics and Management, Northeast Agricultural University, Harbin 150030, China;

2. Modern Agricultural Development Research Center, Northeast Agricultural University, Harbin 150030, China)

Abstract Given the problems of unilateral or bilateral breach of contract between the trusteeship
organization and the farmers existing in the process of agricultural production trusteeship at the present
stage, based on the evolutionary game theory, the study constructed a tripartite evolutionary game model
including the government, trusteeship organizations and farmers, and analyzed the conditions of strategy
selection when the model reaches the equilibrium state. Furthermore, the numerical simulation was applied
to explore the effect size and direction of related variables affecting the evolution trend of the dynamic
system. The results show that: 1) Both government subsidies and penalties are helpful to promoting the
trusteeship organizations and the farmers strictly fulfilling the contract, and the subsidies have a more
significant impact on the choice of trusteeship organization strategies than punishment; 2) Increasing the
net income of the trusteeship organization in strictly fulfilling contracts will promote them to choose the
strategy strictly fulfilling contracts, in which the reputation gain and default gain under different threshold or

size relationships affect strategy choices of trusteeship organization to evolve in different directions; 3)
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Increasing the net income of farmers in strictly fulfilling contracts will promote them to choosing the strategy

of strictly fulfilling contracts, in which the loss of grain production under different threshold when farmers

default affects strategy choices of farmers to evolve in different directions. The research can provide a

theoretical basis and practical insights for promoting the strict fulfilment of contracts for agricultural

production trusteeships.
Keywords

selection; simulation analysis
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Table 1 Revenue matrix of the strategic combination of three parties

LRSS

Game strategy

B

Government

ARy = AT AT H AR

Trusteeship organization

K

Farmer

TR S 4 5 AL, M IR 2, P A B 24
Active support and regulation , trictly
fulfilling contract, breach of contract

R 32 K5 5 LR, A% B 24, A7 18 1B 24
Active support and regulation, strictly
fulfilling contract, breach of contract

BN S35 15 WL A7 A8 5 29, 7 4 B 24
Active support and regulation , breach of
contract, strictly fulfilling contract

W AR 5 AT AT
Active support and regulation, breach of
contract, breach of contract

AR T AR LY A 2
Loose interference, strictly fulfilling
contract, strictly fulfilling contract

TeR T W B A IR
Loose interference, strictly fulfilling
contract, breach of contract

TEAN T AFEE Y, B A
Loose interference , breach of contract,
strictly fulfilling contract

SO T W T2 AR
Loose interference , breach of contract,
breach of contract

—8,—S,—L,—M,+ A, +R,

—S, —L,—M,— A,

—S,— L,—M,+P,— A,

—L,—M,+P,— A,

Ss—H.+H,

—H,+ H, — H,

H

ip Hp —H,

—H,+H,—H,—H,

—H.+H,

—H,+ H,— H,

Hz'/: - Hr/

—H,+H,—H,

S,+F,

F,+F,—F,—

S,+F,—F,

F,+F,—F,—

F,+F,—F,

F,—Fp,

F,+F,—F,

F,

F,

F(1)=0,dF(x)/dx|,—,<<0,% x =1} BUF 1Y 1

fb %2 2 K W (Evolutionarily Stable Strategy, ESS) ;
M > W, F(0)=0,dF(2)/dx|,—o <0, x=0

B Y ESS.
BURF o ms i A AR S W 2 B

P 2 2B, BOR 2B PERRA 1S S5 R B E R A
AR Vo, B SRS T ROBE R AL B Vo
IR 1 T 2" KT y R, BT L y il 2

8 2. 1 T aV., /0L, <<0, V., /dM, <0,
AV .11/0S,<C 0,3V 4, /0S, <0, H BT 58 e M
B AR | WA I RS 4 A R 2 I A AL

A P F A0 W T R 328 45 AR S 4 5 M ) 5
M LAY 18] ) RN AL 5 1T OV 40/ QP = O, S BUR X

LU NNIIPE iDL S N R R EIAIUL < N

W HEAT AL 27 7 55 24 A 3 B, BT R O

S L SR A SRR

(UZ] N UZZ\ Uz)éj\%IJﬂf]:

FEA 2 4L 2 1 51 0O T BURF 1 % B 525 5 L
1] ) SR M LA T 18] B4 8l AR
2.2 REHAAKNKRBREESN
FEA AL AU % B AT 32 A A i e R AT Bl
RO o U A O I IS g T



5 510 SRR A AR R AT AR AT B =7 AL TR A A 283
ﬂx R TR LI 2 R AR TR LI 2 A TS SRR 2
Probability of strictly Probability of strictly Probability of strictly
fulfilling contract fulfilling contract fulfilling contract
by farmers by farmers by farmers
1 /\ 1
T y FEAT L™ M TR AL s ; FEEHLU s
[ JJEL Ay i £y JEAERy
Probability of strictly Probability of strictly Probability of strictly
fulfilling contract by fulfilling contract by fulfilling contract by

trusteeship organization

1f
IR AR, S5 R A A R

Probability of active support and
regulation by government

(a) BUNIRZAE TR E RS I 5 2=z

(a) The condition for the government
to remain in an evolutionary stable state

USRS 5 ML RO
Probability of active support and
regulation by government

(b) BUR I P AR 2 HE M AR SRS L R 2z

(b) The condition for the government to evolve
stable strategies for active support and regulation

trusteeship organization trusteeship organization

1
.émﬂwzﬁcmw o
Probability of active support and
regulation by government

(c) BURNBALTRAE SR SERA T I AR 2>z

(c) The condition for the government to
evolve stable strategies into loose interference

Ay R34 PAFR D SBORF R S 5 ML B9 4B 3 5 AL, 823 ) (A BRIV EORT SE AR T 35 BB

The volume of section A, represents the probability of active support and regulation of the government, while the volume of section A, represents the

probability of the government s lenient intervention.

)

LT 5K W& 8 AL 48 iz

Fig. 2 Phase of the evolution of government strategies

U,=xz(S, —H,+H,)+
x(1—2)(—H,+H,— H,)+

(1 2)e(—H.+ H,)+ )
(1—2)1—=2)(—H +H,—H,)
Uy,=a2(H,— H,— H,)+
x(1—=2)(—H,+H,—H,—H,)+
(1—x)z(H,— H,)+ 0
(1—2)(1—=2)(—H,+H,—H,)
U,=yUs, +(1—y)Us (8)
FEEHLURB R PR S S D5y
F(y)=dy/dt=y(U—U2)=
y(y—1)(—H,+H,+
H.—H,,—xH,— xzS,) (9)
di[(yy) =(2y— 1) (—H,+ H,+
H.—H,—xH,— 22S,) (10
W% G(x)=—H,+H,+H —H,—xH,—

x2S,

AR B33 Oy AR v kB, T A A R R A
JB 2 RAE AR i S AR L2 2 AT N R R AL T
BEREBHWLE F(y)=0HdF(y)/dy<0,

X r=(—H,+H,+H —H,)/(H,+=S,)=

2 W, dF (y)/dy=0, I y BT R FEAT 414040
W F kR RS Y <2 m, F(0)=0,
dF (y)/dyl,—s<< 0,1 y="0 N L5 4 L1 ESS; Y
x> W F(1)=0,dF (y)/dyl,-1 <0, #y=1%N
FEEHL M ESS,

FE A8 2 20 5 W T Ak AR A B an B 3 BT R o Al
HLICE AL S LR N A RV, ™
B 2R R R AL IR FR V.

eI 3: T 2" & T = J il R &L, BT DA 2 /N, 2
AR, T e < " A ARE 38R K,y ) O Y8 A ME 3
T A P A% B 2 SN R H AR Y
F14) R 23 ) K

#E 4.  F 0Va/0H, >0, dV,,/0H, >0,
AV 4 /OH, ™ 0,0V 4,/3S, > 0, L EF A LB LAy 7
EWK JURBEAMEE AL N S FTE A
2U5% 249 37 3 (1) U A $1 RO 25 7 A% B 2 1 FE A
ZH 21 A0 WG X T FE A 2 2k B R R 24 3R I A IE
Ti1] B4 385 i R 5 117 OV 4y /OH, << 0,0V 4y /0H, << 0,
FEAE A 200 1 29 I 5 RN ™A% JE 2 1) FE A A 210 il
A B 1 0T TG A Sk B A R 2 SR A ) 1Y
Ll 2% R
2.3 RPAMKEBREESH

R EAT R A SAFTE B R R ML= £
SCAT R B R g K TR R 4% (U, U5 Uy



284 0 LN ES I Y NS S 4

2025 4F 45 30 %

A A AR R R A
Probability of strictly
fulfilling contract

/ 1
BURN B S Rr 5 R B
Probability of active support and
regulation by government

(b) FEEH L E RS A 2y AL T 3L
5 Fx<x*
(b) The condition for the trusteeship organization evolve
stable strategies for breach of contract

(a) FEAFHBUALAE TR SRS B 5 o=

(a) The condition for the trusteeship organization
to remain in an evolutionary stable state

AR R LR 2
Probability of strictly
fulfilling contract

BUR RS RF 5 R B
Probability of active support and
regulation by government

A AR I L 2
Probability of strictly
fulfilling contract

by farmers by farmers by farmers
T+ 12 1.2
FEAT LY % FEEHL % ‘ B HL
1 JEAHERy 1 JBABRy 0 1 JBZMRy
e » 4 > i > 7
Probability of strictly Probability of strictly Probability of strictly
fulfilling contract by fulfilling contract by fulfilling contract by
trusteeship organization trusteeship organization trusteeship organization

1
ﬁlﬁﬁ%&ii%'—ﬁ%ﬁlﬁﬂ B
Probability of active support and
regulation by government

(o) FLE ULV E M A SR LI 2o

(c) The condition for the trusteeship organization
to evolve stable strategies for strictly
fulfilling contract

A TS R BURNE A 2 VA FE s 20 O AR, A 43 i PR BB G 45 20 8L A% TR 2 O A

The volume of section A represents the probability of the trusteeship organization breaching contract, while the volume of section A, represents the

probability of the trusteeship organization strictly fulfilling contract.
3 REALAKRMELEML
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Fig. 4 Phase of the evolution of farmers’ strategies
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Fig. 7 Effect of changes in S; and P, on the choice of strategies of trusteeship organization
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