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Evolutionary Game Analysis and Simulation Research on Fresh-keeping Investment
of Fresh Agricultural Product Supply Chain
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ABSTRACT: The paper aims to solve the free-ride problem of supply chain members in view of the positive external
market effect of agricultural product fresh-keeping investment. With the secondary fresh agricultural product supply chain
as research object, a supplier-retailer fresh-keeping investment evolutionary game model under limited rationality was
constructed. The dynamic evolution process of participant strategies was analyzed by the Jacobian matrix solution and
MATLAB simulation. The supplier's and retailer's fresh-keeping investment strategy was closely related to the input and
output benefits. When the parameters were in different threshold intervals, the system presented multiple evolutionary
stable equilibriums. Factors such as the initial state of the game, market sensitivity and free-ride gains would also affect
the formation of the system stable outcome. By analyzing the fresh-keeping investment strategies of fresh agricultural
product supply chain members, it provides countermeasures and suggestions for improving the fresh-keeping level of
fresh agricultural products.

KEY WORDS: fresh agriculture product; supply chain; evolutionary game; simulation

ASEAT ARG S L AR KA AL WD SRS, B SR RN D B R, %) A e
A, TEH W AT T IR E AL, R AT R BTSRRI B A A A
EPORGEREANAE T B . MBI A A Ml i AR u ey ) Bdlegeit, 2017 4R3[4
gr, LEEER ST C O PR R R A 2 T R SRR ST R 13.05 42 t, AZTT A B AR SRR

: 2019-01-10
ﬁ/ﬂ?zﬂ\ﬂ AMXNEERA (2015ZDII06 ); TR FTALHFAX —&TRA (153300)
HEA9I—), k, TABSRLFRHAIT, T2HEFT@ARLZF, THEH,



Fa0k B TRIE ARG il (3t DL B DR 45 (9 AL SR A 5 05 BT 5T ‘67 -

Lo iR 578 A4, AT MAELT BT 9000
107G, RIBEHWAS .

Bt N B A 16 KO AN W 4R v, T 2 35 01 A
A7 i BRI SR O R AR AR AR B B
B o JEYE . IR AR B R S 0 X b R
Wi HED, MTENAEEY AR AR PR
FARE IEIE, BERLBEAS T AU B R EE A B TR
JE, PREE RIS ) S BRI N U
T EEERZ I T IS S RO, BT ik, it
N B R GE HE AR 25 22 4

A i A 7 f A B L B R 2R AR AR A BIFIE 25

1) HEREEE 20 Hr., Wang F1 Li @i {5 B A
AT AR S 7 B s AS R A 1) A, 1R A A
FEAAREE, RS EE RIS, Banker il Mitra fff
IE T BT 3L 5 - 6 6 A 7= i L 4 75 5 2 () 5
SR T B2 5 6 28 oy kg 5 S AR S2 A A% 22 1]
HAR Bl e R, 4559532 F Stackelberg #57Y , #F5T T
b 07 T RN R R 2 A ] D T o B L 7 A o A R
P w1,

2) HEREEYIT A B . AT AE I T TR IR 55 B[]
LIS, XTI AT 1R 3 B %) ) IR 7 A A 7
LR B 9 A5 388 1) LR AT T 0Ol Wu 555 R
Il 25 4 148 R 18y DRSS D 4, XoF A= e A 7= i B W TR A M b
WA RSEAT THRFEU), SRIAIEE T HER . A= M%K%
B 3N T REMEER = BREAER, 4552
AT R 255 5 PP 3 450l 55 TR FR A R, B
X ERAE ML S A T T Ak, LARRARARE I 55 0 3t A
FHE IS £5 81,

3) BEREEEEESIS . Su RN Cai 25X A= fif 4 ;=
i LR B PR RS A SE R R T TS, IR T
B R 20010 AR T B E SO LS &
WFE T AR o 7= it (A 107 7 0 25 B i R B 8 A 2 AR v
B SR AL T A8 ) R 5 e S5 AL 7 i SR LA £
it 30 85 X A MR BT B | R AR X T S SR )
SR, BIFSE T 8 AL S 32T (BN ) e PG e R
VOB AN Ak, 330 A0 PR v (v S A S
AR5 7= i SRS B AR R e 7 O LR KT 1)
TS 7 0314 DL F SClk o SR RS B T R R
BT IR SIS SEA

P AT, 2R AL S T A e = AR 7 B 1 BIF 5
RO Z R, (B —E AR iR sk
7 i O PR B ], B B 9 K 22 D 2SR A 5 BT (AL g
BE R 51 B PSR L shad R, 32 FH shAS R T vk 4 an ey
R A ff e 7 ot (A 1 O e 1) BT 5T R A Sk R, BE T
I, SCHRRUNShA IR ke, i A SR B G
A AR 0 7 5 2B i ) A X R R AR AL, R A
BB AT R RS 417 h . Bl IR
X PR EERE A BT 15 10 R 2s , FR 2 i sh 75 5 2 AL
(B B DR 2 1 75 4% 7 G il D O S 80U 2% R ek

AT A Bl AT A R RS A S BRI N R
RSB Py SCHAT AR, IFAR IR BB i 7 L%
L SRR AT ) T8 o A A i BT 6 iR R A
A S 5 L

1

1.1

SCH e TGRS 5 A O AR A L R AR
ER, HENRTARIEE S A ST (BB, THRIE
A, FERBRIEES R S2ORRMBA, HREA ),
R 2x2 M S SRR, RBEAN TR BT iA

1) B 1o TR, A0 i A AR e B A 4
NSRBI LE IR x, IERB AR LB 1—x; &F
B RE AR PR A AR I 0 L Ry, TEAREE AR
W B LGSR 1=y,

2) BRI 2. AL RS R AR A R
PRI T IR PR A, U B SRR 25 KN A
ms Ml e, s AHENIRT, r AEER

3) MR 3. LA A AR T U IR AR
fef | Abee Rt | SR O EE R IR S L AN S
TR T R R Tt A 7 A B A 7 SRR AR B B
A —E T IEANER RN, RIREESBL AR, A5
R H EE S i 8Ok, TR K I B AR . 1E
AR 7 | L AR A P S T I A B N R g,
R AR, WA B B R A A 7 I B R 1) g
UK, g i, RFEEELR TSR, 4t
o7 P 5 5 AT e B B B R AR A R C,
Cy, HERWEEH er, ex, MIERAIHA = HIRLEE 5300 R
m=e1—Cy, n=e;—Ci,

4) ik 4. MHEN RS R — 7 R AR
fief S W T 0 — 5 R IO AR SR B, T IR AR A
AT AR A ST B TR, RIETTE AR AR AT
AR B FEE 4 AR o Y HE N R R B AR B AT
IR IE B AR, FE R SRS 8 4k B,
JZ AR B ARAS FE A 4 AR ao
1.2

BT LR B, SOOI AR o e AR
o7 R - R R WS A S A AR, DL 1,

HER 1 AT, AR R R BB B A 5 T AR
AR RN RS Ee, Evx 509008

E,=y[z +uq(e—¢)]|+(1-y)[ 7 +uq(e —¢)] (1)

EHC:y(;rS +a)+(1—y)7rs 2)

[, SR R B R AR A 5 T AR AR A SR
AR S E,y, Evy 5350
E, = x[ﬂr +pq(e, —cz)]+(1—x)[7zr +uq(e, —c, )} 3)

El_y=x(7rr +ﬂ)+(1—x)7zr 4)



68+ W TR 2019 4 6 A
1
Tab.1 Policy interaction payment matrix between supplier and retailer
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Tab.2 System evolution stability results and
parameter conditions
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Fig.1 Evolutionary phase diagrams of different states

2

2.1

S5 1 2 S HOH R R m<0 H n<0 W, R 1
S RGN TEACAR E SR, LR RY 5 T R 0 SR 14
AT AN

HIZEIE 1 n] A, S R R 5 2 B R Y BEA ™ 8k

25 m, n BBACH/NT 0 B, AR E 45 5 0 {1 p
HRE R R OREE AR A o A= A 7 T 5 R
W, — 5 TR B R S i i R L, PR R A A
By D37, B N A A 7 i R R
ANt TR O DR E ] RS/ o U, XX
Ty BEBR A S A 7 i DR B A Tl Sk I B IR AR 50N
AN CATRAD i3 A DRt A, TH AR AR A BT 85
RS R . A m=—0.5, n=0.8, u=1.2, ¢=5, a=2,



Fa0k B TRER: AREEA ™ iy PR N G (R B A PR P ZR 20T 5 07 HLAE 5 69 -

B=4, W& 1 HIE T IR R 5 28 R 0 OR w8 AL B
ULEE 2. 2 BT, BN R S R R e R A
ARG LB C ik 0.8, (HBf % AT E) © Ay
hn, BT BB B A F BN, R G R 1)
FasE s (0,0) Ak,
1.0
18 —— I

o - T
0.7F

0.6
0.5t
0.4+
0.3+
02}
0.1}

0.
0 05 10 15 20 25 30 35 40 45 50
A ]

B2 RS 1 X0 Ry AL AR

Fig.2 Evolutionary phase diagram corresponding to state 1
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Fig.3 Evolutionary phase diagram corresponding to state 2
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Fig.4 Evolutionary phase diagram corresponding to state 3
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Fig.5 Evolutionary phase diagram corresponding to state 4
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Fig.6 Evolutionary phase diagram corresponding to state 5
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