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Abstract

Based on the agricultural product logistics financial service platform, this study uses evolutionary
game theory to construct a risk game model between logistics companies and agricultural product
SMEs under the financing warehouse business model. The key influencing factors of credit risk, op-
erational risk and collateral risk in the business process are numerically simulated and analyzed
by MATLAB software, and corresponding risk management suggestions are put forward. The re-
search shows that: (1) The business supervision cost of logistics companies is negatively correlated
with the size of credit risk and operational risk. Logistics companies should optimize the information
supervision platform to reduce business supervision costs. (2) The business default penalty set by
logistics companies is negatively correlated with the credit risk and operational risk. Logistics com-
panies should improve the default penalty mechanism to increase the business default cost. (3) The
end-of-period market price of agricultural product collateral has a significant impact on the size of
collateral risk and credit risk. Logistics companies should reasonably select agricultural product col-
lateral to reduce collateral risk, while agricultural product SMEs should improve the quality of agri-
cultural product collateral to avoid credit risk. (4) The reputation value of agricultural product SMEs
has a certain impact on the size of credit risk. Agricultural product SMEs should improve the corpo-
rate credit system to improve their own reputation value.
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Figure 1. Flowchart of the agricultural product financing warehouse business model
1 REmEtE el SR REZE

AT FE 0 Rl 6 b 55 it % o A o M Aol 55 A i /N I R T RS R AT 0 Ao AERIE G5
AT i N AR AT T W 5558 W EEAN R IR IR A, BT AT RES K B O £2I4 RE ) ARG R, Pift 4l
FEBRZ T FE (I 55 BAR AT 3 70 U B 00T XE CLHERA PPAL AR 7 it oAl B FOSERRIR e T, IXAIE I
AN FRASE A A Ml AE B S T RE A AR AW, SN T ORI A AT RENE . A SR VRN RR BT B
WP, HAG B GIE 52 AAEFATFERI R MR, ARl AE Ml 55 3 RE R B T BRI
AR IANRE o Al S B ST B A B, AR SR N Al SR A B AT e R B AN 3
F SR BHEIR TR I, Wil Joik 4t 4R AR S ) 0 SE PR (B AN 2 A, X B
FEMV 55 RS PPAl FP A7 AR 5 s AT A5 B 35 A XU o AR S5 I R, AR i /Al 75 18
UF B L AN S L) Z (R RFA8, TR ME o T B VAR ™ il AN Aolb 3 2 ARG AR i D B (15
WIS LA B 55 AR A IR i BER BORE S PR M A b, (B A B B 2 — @ eAs, iy A
b7 B A TR HEAT L 5 M (M R B R T X7 ARSI T 0 R ok S5 RV B, HAFAE A
PREEVE, KA X — R R RO &l .

AT FURE 3 P AL SRV A ™ a0 < R 551 5 71 R Rl 6 b 55 JRURS: D@ EAT 70 i, R i
Al 55 A7 b rp N Al DL 55 XU A6 AR, 3l i TR A 58 1R 20 A #d sl 95 KU T L), R F 2
AL 3T PRI AN TR 2 B MR A2 A X XT3 T 2 DR SR SRRSO, R A ™ i e b 55 IR FR) X B 2 i )
EIEip IV e 25 AN

3.2. HXRIEESSHRE

FE T A 7 ot R A b 45 4 R SEZ PR AL, ARYE Killingback 45 Lahkar. =37 5% 45 DK M BB OB 72
[17]-[20], #&HH DL RAH DG R

B 1: FEAR P SR8 L S i R, i Al 5 R 7 NV R 2R 96 R, i Al () o A
BT BCRIRET , RPN R 47 8“7

% 2: TERE Gk & R v, P Al Bk - AR AT IS o 2, AR MR N 1-2z,
AR b NNV IE R AR Y w, BRI 1-w .

B 3= Rl M 25 T U6 A 4 Ao S P A Ml 158 1R DR RN 1y, RE A b 45 T 46 I i A Mo
72 it R 7N AR T BRI 25 B T PR AN Bk R 2 03 t R

B 4: AR 7= Eh AR/ ER GE AR SR B Q, AR NI T A A . IR AT A A LA
FIARMEEME R Py« B By A SRR AL B E P, 200 S AR ILRE 77 . DA e AR
777 ity /N ALl 3k S 2 I AL B BT R WA FT RN Q(R - Ry ) » 2 it R 0 IR AL B S A P ok
AR R~ N QP

% 5: Wi Ak e TRy L, Uil A S5 WG tLQPy (1 — 1y ) » i A L il 5 i AR
(17 87 9 IO Dy 5 Wit A 1 4 7= it /N AL SO R #4021 9% N D, » i Al 55 Ml 55 it R ik

DOI: 10.12677/ecl.2025.143744 592 TR 4TS


https://doi.org/10.12677/ecl.2025.143744

(P I AR O A s DA A 6 P 47 e /N A B 2 1 4

B 6: <7 e /el SR SRR R 2 A v, TGRS T R M HLQR, (v, — 1) o 47/
Sl LR 5T BT IR A K, 7= b/l o 2 P4 B AR A RS S m, -

(B 7 7= S p /N Ao DR 6 24 o 2 TR B RT 0090 o b 0 R S 50 A2 DA A £l
VAL 4 R A B A 4 RO L

AR e 5 7 Nl 26 SR R 2R LR S8 A UL 1.
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Table 2. Risk game payment matrix for agricultural product financing warehouse business
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Table 3. Stability analysis of risk game between logistics enterprises and small and medium-sized agricultural product enter-
prises in financing warehouse business
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Figure 2. The impact of ¢, on logistics enterprise decision-making
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Figure 3. The impact of ¢, on the decision-making of small and medium-sized agricultural products enterprises
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Figure 5. The impact of m, on the decision-making of small and medium-sized agricultural products enterprises
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Figure 6. The impact of P, on logistics enterprise decision-making
B 6. PR AIRIEHIFZ

Figure 7. The impact of m, on the decision-making of small and medium-sized agricultural products enterprises
B 7. mRA=RApPNEACR RS

DOI: 10.12677/ecl.2025.143744 599 HLF R 55T iR


https://doi.org/10.12677/ecl.2025.143744

4t
S
43

",— - =1
— =48
,¢ .......... k=88
08r Ol - = =k=118 |

0.5

Figure 8. The impact of k on logistics enterprise decision-making
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Figure 9. The impact of k on the decision-making of small and medium-sized agricultural products enterprises
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