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Abstract

In the context of the new era, e-commerce enterprises have injected new Kkinetic energy into the
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high-quality development of China’s economy with their unique advantages of promoting the inte-
gration of online and offline, driving employment growth, promoting industrial upgrading, improv-
ing circulation efficiency and enhancing market vitality. Meanwhile, supply chain finance, as an in-
novative financial model, utilizes e-commerce platform as an information hub, closely connects
banks and enterprises, optimizes the flow of funds by using advanced technology, and is expected to
provide sustainable financing support for small and micro enterprises. This paper constructs a
three-party evolutionary game model of “micro and small enterprises-commercial banks-e-commerce
platform” for the e-commerce-led supply chain finance model, and analyzes the equilibrium
strategies of each party and its stability conditions. It is found that when the benchmark revenue
of e-commerce platforms is lower than the cost of auditing business data, and the reward and pu-
nishment for the authenticity of business data is higher than the profit of enterprises’ counterfeit-
ing, the “honest cooperation” of all parties will become a stable equilibrium solution, and form a
virtuous circle of win-win benefits.
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1. 518

UHTIATAR R T, BTRISEE RN SRR ST K EE &, S BAR R PE K
J&, ORI 1N AL i F R P B HEANTE R T, SRR R IR 2 . $1) 2023 R/
Al A FE ANV AR, ARGy (EEERNL T TR R Z A . SR T REE B s R A 2
oK, RRGBR 2 1A v /N A b T o 2 e 7R R AT R B DR XE R S Pkl DRI, RAETIT I I ECR, /Mdlk
FEY TRt R rh e T W B8 < LRI (P A, IR AR L PR T BT A SR FE AN . i pRIX — I
A, FRMEERAT 5 T G 2B S R R E R, LR & 1 SN S e AN A, oy
RN AL AR R S R AT 22

A A < R AV R MY ERAT B L LR ST 6 PR B B B IR S N A B 2 BRI ANE TSR, AT BRAR
EOTRSE, SRR B MTRAIE . XA DO 73 ERmes, oMbk TEZ R,
HESN TR BE NI RCRIET o PN B e R I AR A5 L RURS AR B At 3 ] /D A RE A 32K 38 vy
WHRHE . WM LA, hE LA SR C i T 8051e7t, I BIRFEBS
FEACTH T o AR DA FL R 9 2 T A N i < A O o B S BN B DR DAL IR S5 U HE Dy b A Rl
WA S IEE e R R R SS xR R R R T EERIER] . R R R R
NP AZ By Bt . SERLUCER BT ET LUK RN (R4 P SR GEAT PR, 0k TR A R SR A rh Al o
PRABCA N A BRI 55, T LASR R 58 5 IO RSCR BRAR A 5 AR SR T, LR /Ml S5 L ARAT 22 TRV
B ARRA R BN IR RS, WA E. R B SRR a2 5
A5 . FE(2023) 7T 5 3 AR IB T 1% SRk Bt 48 2 (A AN [a) B R PR, ERCRIETH KR ATAE
Ty AR BEAR DT TR B0 22 ISR (1] AR 21 (2023) b I <5l B 06 76 Aok I Rl B A, 977 DR Aol i i
TR, SR BT G A 1 LR BIARAR AOAE (2] 7 R (2024) B i <= T LASR TH b 5B 3R, IR AL
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PN G v AL BT RO A B T b B AR TH[3]. AT AR(2022) 418 Hi N2 o (3t 13 g b i 7 A A 2
W 2 SSRGS A RN 58 3 R ARAT BEAE A EE[4] . BAHIR T (2019) I 2 il Al Ak £ AL
BEAR Nk AR AE B AR, AT DMt L A &8, TR LRI R E[5]. 58 H (2022) I
AN AT B TR SO . B LI AR, AU S R Z[6]. F 52(2023) F] LASE e Hodis
WP SRR, HABAT KUK VA LI A R0 A B P R AR AR [ 7] A AP 7 S A 6 IF B A 7
SERRRT LAY BT/l L (Rl B SR, I SR R A I R ARG 2 U R A O A AR &R

AL RIZR AR R B2 AR, I CURRESIAT 8 5 B ARE SR LA . AR, Bl I 8] 4
R, X -HRCIBHENATalE. et B ReMEEL NI, ot 2Ra b Lk
RRA G P I RIS B AT R AR (it 7 94T /1 B T H . Smith 321, 54t MsRie b A AT
(SR LA AN, AL SRR o IR R AL WAL AR AR T, IR SRS REAE AR v e A s AR K7 R R
AL TIZRIR RIS IR /R E R HLB B, MRS AT AR 2 mT B A R AL R P A7 B TR, SRR I R
TARGEARIRHIHESL, VPR 2 RGP A 2 MARAL S 4 1 — Ny Ui TR [8]. 95 HL4E & (Friedman)
FEAMFRIRIT FE R IR T AL TSR BAR AR AR B 2 U O ML, OB 2 o Bl 1 B ZR AN 3%, BAor Al
W3ege. BHEECANG AR RGEE,  JF ] E A R i AN ER RO 1B SO RR[9] [10]. VRREERET T4t
i < A RS ) SEBL R AR [11] o FMORBBOR P 15 W] DO I S N B e b o B2 &0 sl, Sk & 1R,
A AR, FE B TN AL G T IR I I, A R AR [12]. (HRREARIT S HE &
ZIAFAEAR BAXSHR, & B (021) VAR FRIIE B2 BI85 AT A1 & i &S J17KF, SINFTNE
BAEG, SEIEAT T G W BB NG, LU 655 /B S BRA[13] . A IR AT LA
& I RS FLRE - 6 PR (A I < R PRI 0K 22 SRR RURE P2 AN P A 2R DL 7 id o 1 9% T4
1 /N Ml 20 T B R 7 I ST N R < R 4 1 R R RS R B T D

AR E A RSN B R BERIER, A, RARAT AR 6 = FARZ A T 2
WG, CAHE— P E R N EE SR BT . 20 T AESASALA T SAEAL F Sft fn f f2dE = 5 KRR E
M fE. PR TAERRTEE R, SNSRI TR —Fh 8RRl o5, M AL A
RS XERL,  [FIN AB O R M ARAT TF R (10 55 BRIE AR B e BATRE AT R 6 /D AT
BRAT =7 FE SN B e b IR 55 U R b i A A, DLRCEAT I AT I R g R A S 4, R RIS <l 55 A0 e
THSHIREZM G, RE& LRI R .

ZR LR, AU EZAA LR U EAE: B, ARSCH B 5 R & Z
RIERAR, WA B RAT AR T 6 2 (8 = J7 AL 2R, 20 im 3 3540 A R AL
STt e i BB /N A ML R R 0 A A T R RS E R A B AR AT X SRS R B SR &R Hk, A
Lyapunov [k, R LU & i 32575 RE 4L S S 1 AT A e oo
2. R HBIERINAIR S 54T

HL R T~ 65 A S S 2 St 2 AG AL 1 PR AIE /N Ao lb R B8 R S B o A SCRA PR /Nl il i B8 =538
TR ZE Tk 2 8] (2 3R Ok R AL 1 P
21 BEES

fEis 1 AR P IENE SRR, M BART AR T S A BSR4, S RO IR

BB 2 /NIl D SR 30 356 0 S ST M K00 AT R AR Al i o BER 2000 x RI(L — x) e, 0 < x < 1
HI 2 ) L 5 SR O S ol P SR B Bl 3R TR O I U o B R v, SR TR
BRATOPUR B I 2 A Jo 38 W e ) B 45 2 8 Jdim o ) 3 LR 1 B SR O R AR il 2278 Hdls, T
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LD /Il 1 R B LS AE B R T 2 DT e B, IERAEZR N RN Cyo

B 3: TP ARAT IO SR IE I A8 A TBOOTRANHE A 58 HA s AR TBOTR IR y, HEZE 0T
HEIMER (L —y) 0 <y < 1o FDLARATEI T S SR AL BE 2 e R 45 & B 0 RS Al 25 550/ ek
A AT AR AR ST AT USRI EE Ry (Rp A GTKA BN S A7 3R S Z280), /MLl 3745 B2
SBJE TR B e R E AL ORI RO Ry A RIMLERATIE 48 A DTS RV ARAT AN 2 A7 Wi R
HA RN ERA Cpr RN R T3R5 &, X R NAETN C; (C,> Cy).

B 4: HUREF & (1 RN L R b S S RN S A SR o R b 3R AE SRS Ry 2o 4%
AEERBERA(L -2) 0<z< 1. TG 7 2/ AR SR A B B % 1 2 8 Coo LRI &
HEFE A E (K S I AT LAUSCE R M ARAT MU ST I A 28 Ra, (RIS 5 20/l Ll SR 3R A5 10 B8 42
BEATHVE MBI Cs, XN A AF 77 228 B it U A It B30 @, RIS XMl 48 17
TN Rse ZHLFT GUEFA S IEIR SIS W R G FA SRS, U by P SR/ il B8
R Ao lb 228 Hdla A5 BARSC A RNV ARAT e RMPARAT I ARG VP il 3R G B R VP A DR, HLRS & B 4k
P BT Ry o

BRBE 5: FEHLRT T & LB A SRR /Nl 75 B A B R P 5 S I R A 3 DN Coo HLREF B 1L HE
EEAIS AT Rs = Cso

MR BRI IS AR RAT S U, R 1 Fior.
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Ri ANMGNEREV SR C, R AT 1 ¥ 4 bR LA
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Figure 1. Logic relationship diagram of the three-party evolutionary game
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2.2. =/ EEWEER
T ERFRN N ESL =T I H R 2 s

Table 2. Three-party game benefits matrix

® 2. = RERE

RMLARAT
FTREEH(Y) TEALTF (L —y)
BERIERRES 5 F =07 [EZR SRR
‘ LR £ R
1k AEAfE a1k ANtk
@ (1-2) @ (1-2)
R, - Cs R, -, -,
FLI AL HH (x) R, R~ Ry -C4 ~R4—C4
Nl Rs — Cs— Cg R4 —Cs —Cs Rs— Cq
Ri+E—-aR;—C;—Cs3 Ri+E-C; -C,—C,—C3—aRs -C,—-GC,
ﬁ'fﬁﬁﬂﬁﬁ(l - X) Rz R2 - R4 _C4 _R4 - C4
R; —Cs5—Cg + aRs R4 R; —Cg + aRs Ra

B 2 WAL, AN AE R ZRI R “ STV AR 7 SRS IS A G, 1E#F “ Rk 3L
57 SRS BRI R /2 Gop AP ES Gy 7090 09
Gy =Y¥z(R -Cy)+y(1-2)R +z(1-y)(-C,) +(1-y)(1-2)(-C,)
=-yzC,+y(R +C,)-C,
G, =yz(R+E-aR,-C,-C;)+y(1-2)(R,+E-C,)+z(1-y)(-C,—aR, -C, -C;)
+(1-y)(1-2)(-C,-C,) )
=y(R,+E+C,)-z(aR;+C;)-C,-C,

M

G, =xGy +(1-x)G, 3)

L1, @) LIS, d/N R sh ST

F(x)=dx/dt = X(Gy; —G;) = X(1-X)(Gyy — Gy, ) = (1 X)[ —yzC; — YE + 2(aR; +C; ) +C, |
M%< 2 AR, PP ARATETEZRIN e ORGSR BRI a2 Gy, EHE “HRZETTERT ISR
B PRI B 28 2 Gop AP IIHEE 2 G, 43 3R :

G, =x2(R,)+x(1-2)(R,—-R,)+z(1-X)R, +(1-x)(1-z)(R, - R,) =R, + R, — R, 4)
G, =xz(-C,)+x(1-z)(-R,-C,)+z(1-x)(-C,)+(1-x)(1-z)(-R,-C,)=R, - R, -C, (5)
G, =YG,, +(1-Y)G,, (6)

H_EiR@4). G)AT S, SR EHIzh& TN

F(y)=dy/dt=y(G, -G,)=y(1-y)(G, -G, )=y(1-y)(R, +R,)

M%< 2 TR R G EEZER R AR RIS IS Gay, 18 “ABE” SNSRI 21
G MR 2852 G370 ) 9
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Gy =Xy (R —C5 —Cg) + x(1-y)(—Cg )+ y(1-x)(R; —C5 —Cq +aRs )+ (1-x)(1- y)(R; —C; +aR;)

7

=XyR, —X(R; +aR;)— yC; + Ry —C; +aR, @
Gy, =xy(R, —C4 )+ x(1-y)(R, —=C)+ y(1-X)R, +(1-x)(1- y)R, =R, —XC; (8)

G, =G, +G,, 9)

B LR (7). (8)AFTLMFH, MR TFaMEHZIATEA: R -C, -Cy+aR;
F(Z):dz/dt:Z(Gsl_Ga):Z(l_z)(Gsl_Gaz)
=2(1-2)[ XyR, = X(Ry +aR; —=C; ) - yC;y + R, = Cy +aR; — R, |
3. MUBHIE R EMS SR
3.1 EHHIB RKR

PR BE SR 2 TN LR G AR ARAT = T Rt 5 R SR B A B A T R A R =
WANERGWT

F(x)=dx/dt = x(1-X)[ ~yzC; — yE + 2(aR; +C;) +C, |
F(y)=y(1-y)(R +R,)

F(z)=2(1-2)[ xyR; = X(Ry +aR; —C;) - yC; + R, ~C, +aR; - R, |

3.2. SRUIIEI RIS R #E

J, =(1—2x)[—yzC3—yE+z(aR5+C3)+Cl]
J, =x(1-x)(-2C; —E)
J; =x(1-x)(-yC; +aR; +C;)

J,=0

J;=(1-2y)(R,+R,)
J,=0

J;=2(1-2)(yR; - Ry —aR; - C;)
Jg=2(1-2)(xR, - C;)
J :(1—22)[xyR3 -X(Ry+aR; —C;) - yC; + R, —C; +aR; — R4]
% F(x)=F(y)=F(z)=0, {33]=m&HHH A E (0,0,0), E;(1,00), Es(0,10), E4(0,0,1), Es(1,1,0),

Ee (1,0,1), E7(0,1,1), Eg(1,1,1)o MRAFHHACIZEEL IS, 96 AL HEWT ELHE R ) i A e AL AR A S8 A 22 187
i Ak R 35 T 2 (ESS).
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3.3. B miaE o4
8 MR X L A HE RT ELAE B IRFEE A0 3 P

Table 3. Eigenvalues of the Jacobi matrix
Fz 3. MERELIEREHUFIEE

BN M A A3 LIS
E;(0,0,0) C Ri+ Ry R3—Cs+aRs—Ry (+ + %)
E»(1,0,0) -C Rs+ R, R4 =+
E;(0,1,0) C,—-E R4 —R; R3—Cs—Cs+aRs— Ry (%, —, %)
E4(0,0,1) aRs +C3+ Cy R4+ Ry —R3+Cs—aRs + Ry (+, +, %)
Es (1,1,0) E-C “Rs—R; R3—=Cs—Ry (%, = %)
Es(1,0,1) —aRs—C3—-C, R+ Ry R4 (= ++)
E;(0,1,1) aRs+C;—E -Rs—R; —R3+Cs+Cg—aRs+Ry (x, =, x)
Es(1,1,1) ~aRs— C; +E Ry~ Ry ~R3+Cs+Ry (%, =, X)

N T AR T 53 A AN [F) 35 4 50 LR AR AR AR 1) IE 7 S BN & SL bRl oL, AU T B IS 030 N
E#. 5 EREMATLLE M By Es, Ef Eg NAERIE Rl. HHILAT LAy D DU IR 400 ) v A0 B i SR mE 1E AT
Wik,

f5—: ME>C HR,+aR <C,+C, +R, I, Ez NFaE .

T — R, /AN EERE B 5 N TN R G B AR A s 4, B4R En
H SRS T HL R ST 65 X8 /NG L 0 A A 0 50 2 SR PR AT 2t 22 AT /) T FL B 1 £ 68 T 4 M 8 R0 /Nl L
P2 AR S BT 6 HERER S RIERAT GG 2 AT o RV R EIRE, HZE2 A& T
(R, DYk, AETE)HNS

55— M E<C HR,<C,+R, I, R Es NfaE .

TSR, /MR G E ) 28 F R TN A s G R AR A B 4, B F S
WA /N T HL T P BN SR BT M O S F R e B 4G D BT R R L A . RGUK ORI RS E
RA, W AZER T (SR, B4R, AE1E) IR

Bi—: ME>aR,+C HR,+aR,>C,+C, +R, i, WA E, NFE i,

15 =R, /N I 2 S B RT e = AR B4 51 2 F RV T 25008 1 (B RAS R E A BT
H R 6 B USRS T R T £ X /N A b e 3 A A T SR AR 2 2 AR T LR S 0 B e
FNT /N AR Y E A A 2 ) 9 5 B R 6 B ROR 45 D IERAT U R < AT o REUIEIRFFRREIRES, 19
ez A ahfam T (B, T, S1E) R .

HRM: ME<aR +C HR,>C,+R, I, R Eg Mg .

TR, U ARAT N 3 R 2% 5t BT B = A2 1R A8 1 9 P 2 AR T B 1 (R A 1)
FEEGT A H AR~ & BJUSCRE R T FURE P 6 0 SR 5 < 8 O F S LR 6 B 2 r L ARAT Ui
A, R ERE, MIEs Az TSR, R, S1F) MR .

HFE(X)=F(y)=F(z)=0, BHRGEKNZRMLIN 0, W =T7HERGEL TSRS, HAS
BEI [B] (AR A T AR S, PIT DA BRSSP 6, RARAT, AN 2R 385 o0 A A f 08 (L, 1, 1))
MR EE
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(L1, 1)2HRE /i, R T S, M AR ARAT B T BRI R S E s . ik
BRAT /MR PR3 AR 9 5 3 B AT RE 7 2B R A5 311 3 T 2 MUK TS R A5 OB A BTk, /IMRCE )
WEFEARM A G VR SRS , RSP Fe Al 20 e it FL 29 v RS 1 & G K T HEL R 1 B 0 DR R < M 2%
P55 LR P S e 4w L ARAT I e 2 AN, LR P B S T AR A AR SR, e RS R
L/ AR A R RSP B R MUK ) SRS I R GeR R R A e RES, 44 B sl T (s
i, DI BRSNS .

4, REEL

PR SR IR N B e R K B AE A B A 2 B Bl D9 M AR BT KPR R BT SRR I AT
FEALIZE, AT LR B AT 6 a0 R 228 20l 00 S e SR, et SARAT . Mk T K
MREMATER R,

P =T AL SRR, )b ISR A S R E E,  DLRCRAE DL SRR BRI RE . 45 R SR
W1, AR G i L SR O R s B St R 20, RN =T R AR R

Bk, e pt RSk REBR, HFERELLTIUATIMEm:

ISR LR & B BHR R VE SR 77, S S B AT AT S, RN s s < e iR

LR B A KRR IR, FIEARE SRA RAT MR,  RAR B

IR B 2 ST ST A5 WU AN R A5 A R, SRS TS AT 9 B A RS M R AB AT Y I R 808, i Al
EHBATI LS 8.

BARMREMNERIEZDEE, Hp /LB AR A ROSlE, 5 T ks B b
AL R BRAS RN 75 55 2 7 TR 3

B, E AL IR EE S R AR RS AR, RITE 2R S
B B R KRV AT PP R e DTSR N L R R B, HESh SR 2 m A e

S E 3k
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