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Abstract

Optimizing the financial environment for small and medium-sized enterprises to ease their fund-
ing constraints is crucial for advancing their transition to a green economy model and attaining
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sustainable and robust long-term growth. Core enterprises, supported by their strong financial
support, provide credit guarantee support for small and medium-sized enterprises, which can ef-
fectively empower their green transformation. This article commences by examining supply chain
finance, takes into accounts information sharing variables, and formulates a tripartite evolutionary
game model involving commercial banks, key enterprises, and small and medium-sized enterprises
to evaluate strategy preferences of each participant. Research has indicated that within the scope
of supply chain finance, a notable increase in the adoption of active strategies by small and medi-
um-sized enterprises, core enterprises, and commercial banks at the initial stage leads to a higher
likelihood of the game system moving closer to Pareto optimality. Moreover, in-depth analysis high-
lights that reducing the participation costs for all stakeholders is a crucial tactic in driving the
overall system towards a state of Pareto optimality.
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Table 1. Benefit matrix of tripartite evolutionary game

=1 ZHRUER W ERER

L RLARATIRS Bt i I M
GRELEER, TR, ) R +1, R, ~C, R, —aT
GRELEER, TR, R R-C, R, ~C,~C, R,~C, ~C,-aT
(RO, T, “£5) R -(1-b)C, Ry, R;,—(1-b)C, -aT
GREER, FHHTR, FE)  R-(1-b)C,-C, R, ng;@”mg
ORGSR, HTIGR, 1) , c, -
CRHLELBER, TR, ) , R,-C., G, -aT R,
ORISR, RHEFE, 1) , 0 ¢, -aT-cC,

CRHREESE g, AR, () ) 0 ¢, -aT-c,

2.3. EnlEissE

2.3.1. BARITERIEIS SR
PV ARAT R “CHRALETET IR RS

Eo=yz(R+1)+y(1-2)(R —-C,)+(1- y)z(R1 —(1—b)Cl)+(1— y)(1- z)(R1 -(1-b)C, —C3) (1)
FMPARAT IR FE “ARMEOTE” HIHIER IR -

Eo=yzl, +y(1-z)l,+(1-y)zl, +(1-y)(1-2)1, 2
FILARAT E B TR
dx
Fo=g ™ X(1=X)(R =C; =1, =C, +hC, +(C, —C, +C;) y +C,z—=bC,y + C,yz—C,yz + I,y2) ®)

F, 10— W SHRIL 210 G (y) 438
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d(d')::)=(1—2x)(Rl—C3—I2—C1+bCl+(C1—CZ+C3)y+Csz—bCly+Czyz—C3yz+Ilyz) )

G(y)=(R—C;—1,-C,+bC, +(C,~C, +C;)y+C;z—bC,y+C,yz—Coyz +1,yz) (5)

MR oy 7 FE AR e e B, R ARAT IR SRR MR AL TR e RS B AU L. F, =0 H

d(F) oG(y) s T R —C,—1,-C,+hC, +C,z )
— <0, —22>0, #HG(y) Kk R . M. y=—L 3 "2 777 78T
o iy oy >0, MG y) FRTy HHERE. W Sy (b-1)C,+(1-2)(C,-Cy) -1,z Y

d(F
I, G(y)=0, iy —>= ( J =0, FEAT AR e T RIS Yy <y I, G(y)<o,1£taﬂ‘(—XX) <0,
x=0

X = 0 N AT E’J@@'Jﬁ%”ﬂ’*lﬂg(Evolutlonarlly Stable Strategy, ESS); &<, x=1H ESS.

232 Bobe Al EHESE
fetodil ik % “BATHOR” Rk
E,, =x2(R,; —C,)+x(1-2)(R,, —C, —C¢) —(1-x) zCq; +(1-x)(1-2)(R, —Cs, ) (6)
ot ab e FE AT BT YA
E,, =XR,, )

oo EHREETTE. —Hr BT (2) 25N

F, = Z)t/ y(1-y)(Ry —Cs, —C,x = CoX + C,X — Cyy 2 + Cg, 7 — RyX + Ry X — Ry, X — Ryz + Coxz + Cy xz — Copxz + Ryxz)  (8)

d(F
Eij) =(1-2y)(Ry —Cy, —C,x = Cyx+ Cy,x — Cy;z + Cy,z — RyX + Ry X — Ry, X = Rz + Cxz + Cy xz — Cyxz + Ryxz) - (9)

T(2) =Ry —Cys, —C,x—Cyx+Cg,x—Cgy7+Cy7 — RyX+ Ry X — Ry, X —R;z +Cyxz + Cy; 2Ci, xz + Roxz - (10)
FRAE 73 7 R A E e B, DAk B AT ORI ME R b TR RS LA 2 F, =0 H

y <0, T(z)7‘~j R B

. R, —Cy, —C X —CgX +Cy, X — RyX + Ry X — Ry, X 7, T(2)=0 d(Fy)
(1-x)(Cs, —Cs, )= (Cq + Ry ) X ’ '

d(F
SEBARE RS Mz<2 I, T(z)<0, (d—yy) <0, My=0. NESS; Hz>7 I, y=1HESS.

y=0

2.33. A EHIZTEFHTE
NIRRT A A

E, = xy(Ry —aT)+x(1-y)(Ry, —(1-b)Cy —aT ) —(1-x) y(C,, +aT ) - (1-x)(1-y)(C,, +aT +Cs,) (11)
NS “ARSEE” IR
E,, =xy(R,—~C, —C, —aT )+ x(1- y)(Ry, + R, —(1-b)C, —C,, —aT)
—(1-x)y(C, +aT +Rs)—(1-x)(1-y)(Cy +aT +Ry)

/Nl R B A T R

(12)
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F, = % =17(1-2)(R; —Cg, + CoX + Cy,x + Cpy — RiX — Rx + C, Xy + Cyxy — Cyoxy — Ci, Xy — R, Xy + Roxy + Ry xy)  (13)
F, 0 SHEFIZ 0 H (y) 2308
d(F

Esz) =(1-22)(Ry = Cy, + CppX + Cy,X + Cgpy — RiX — RyX + C, Xy + CoXy — CoXy — Co,Xy — R,Xy + Roxy + Ryyxy)  (14)

H (y) =R, —C,, +C;;Xx+C, X+ Cs,y — R X — R X+ C, xy + CgXy — C;oxy — Cs, Xy — R, Xy + Ryxy + Ry, xy  (15)

o o d(F, ‘ v

¢$ﬁﬂﬁ%%%%ﬁ%%?%%%%%m%:E=Mi%¥<m H(y) 9t i . %
Rs —Cop +CioX + Cgp X — RiX— Rgx * d(F,) & 4 *

_ =y, H(y)=0, 2=0, ANAeffiE ESS: Hy<y,
Y= Xo1)Ca—(C, +Cy—Cy i R —R-Ryx ) 1Y) dz ¢ Y=y

d(F
H(y)>07 % <O’ )H\IJZZOy‘jESS; }iz’ Z:].?":,ESSG
z

z=0
24. ZHREE S
HRAZ(3) (6)- (9)=, MiMif5H i 2l &7 R4 -
F,=x(1-x)(R -=C,-1,-C,+bC, +(C,~C,+C,)y+C,z—bC,y +C,yz—C,yz + I,yz)
F,=y(1-y)(Ry—Cs;, —C,x—Cx+ Cy,x—C;;7 + C;,2 — RiX+ R, X — Ry, X — Rz + Cxz + Cy xz — Coxz + Roxz) - (16)
F, =2(1-z)(Rs — Cs, + CioX + Cy, X + Cg, ¥ — RX — RyX + C, Xy + CyXy — CioXy — Ci, Xy — R,XY + RgXy + Ry, Xy)
4 F, =0F =0F =0, W R£5HHEH: D (0,0,0), D,(1,0,0), D;(0,1,0), D,(0,0,1), D;(1,0,1),
Ds (11,0), D, (0,1,1), Dy (L1,1) o =7 IHALIEZE M AT LU FE Ay

[oF, oF, OF,

ox oy oz

v 2 oF, oF, oF

e SRS bl el v
Yoo de s oF, oF, oF,

| Ox oy oz |

(1-2x)[R,-C,-1,-C,+
bC,+(C,-C,+C,)y+C,z
-bCy+C,yz—-C,yz +1,y7]

x(1-x)[(C,+1,-C;)z+

x(1-x)[(C,+1,-C,)y+C
C,-C,+C,-bC,] (1=0[(Crl-C)y+C]

(1-2y)(Ry-C,, —C,x—Cx
| Y(E-y)[(Co+Cy + R -C)2 +C,x—C,z+Cy,z - R X y(1-¥)[(Cs +Csy + Ry —Cyy) X an
—C,—Cy+C;, —R;+ R, —R,,| +R, X —=R,,x— R,z +C,xz —C,, — R, +Cy,]
+C; Xz — Cy, X2 + Ryxz)
(1-2z)(Ry —Cy, +Cpx +

Z(l— Z)[(C7 +C-Cp-C;, R, Z(l— Z)[(C7 +Ca+ R+ Ry —Cy C,x+Cg,y —Rx—Rx
+Ry+ Ry, )y +Cpy +Cy —R; =R, | ~C,, =R, )Xx+C, +C;xy + Cgxy — Cyoxy — Cg, Xy

—R,Xy + Rgxy + Ry xy)

R 2 U % (Lyapunov) 55— 0 T BUAR RS 0 BT AT R AR 20 O D S il T8 7 s D i A o
mis ERT EEHERE R 2 A0 — D B IESEER, M8 O AR E i, T AT EURE B4 R S O 2 ) RFALE
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Table 2. Benefit matrix of tripartite evolutionary game

=2 ZHIRWE RSN

B} FHAEAE ‘
W18 45 - Faze
A2 A SRS
D,(0,0,0) R, —C,R,—Cy, R +bC,-C,—1,-C, (x,%,%) N=b
D,(1,0,0) C,—Rs,R,-C,~C,—R,,C,+C,+1,-R ~bC, (x,=%) Afasg
D,(0,1,0) R,,C,, —R,,R —1,-C, (+,=x) N =V
D,(0,0,1) C,,—R,,—C,,R,—1,-C,+hC, (%,=%) e
D,(10,1) R,-C,,R,,—C,—R,,,C,+1,-R, —hC, (%,%,%) R
D;(1,1,0) C,+1,-R,C,+C,+R,, —R,,C,+C,~R,, +R,, (x,%,x) N=%
D,(0,11) Co,—Ry, -1, +R, (+,=x) Afasg
D, (111) C,~Ry+Ry,,l,-1,-R,R,~C,~C,—R,, (x,%,x) N=b

MR 22 2 s A HE RS EERERERR AR, X BL IS AT 18

(1) HC+Cy+1,—R, —bC, <0, BIFEAVHRAT B2 OTR AT IRAF AU 2 K T P AT H 00 1 28 ol A 453
%, 7£ER,—Cy<0 H R —1,>0, BIA/IMASEAE IR AR MBI /N T A8 5745 I i 26 i AE W R 1N
B BRI EEHE C, — Ry + Ry, <05 RIHHTIHARFTHAT AN KT 32 AR AT AR AT IR
s 2 M, IR, AR E SALT Dy (L11)

fE Ry, —C, <0, BRIV 75 B AR LRAAS R T T 3RAF I IR PR US I, /Nl e Py {5 32 22
FAER A Cro> R, BIFF/IMEMVANSTAZ FITERAF BN U 8 K T AN S5 i it 2R i, AR e R T
D, (1,0,1) s ANNEAAEE MALT D,(1,0,0), 3X— s/l AF A5 BTk A BE LIS as /> T R A 15 2% o

S 1 EHATE SRR N R A0 R PR AT I R D RS PR B 5 B B R 2 2
BB R MR ARAT I AL B SR IR A IS AR 08 v /N A AR 7 A5 1 B AR 18 LA B AZ o A I 2
PR LB SRAF AU 2 R = i, SRBR A A A e T (PR DERR, #EATHRLR, <7ME). %Ol 4R IR B AEL
b, 2 NS S LIS e B i, AR AL T (B A DEAR, ARHTHRAR, F(E): TN E
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