Al K22 2025,30010) :349-363 ol
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn [=]

NF RkE . RERENGH TRARRREXLRE=AEFEESHEN]. FERLKRZZEIR,2025,30010) :349-363.

ZHENG Xiaoping, YING Bingyu. Modeling and simulation of the tripartite game theory for e-commerce agricultural product quality and safety supervision
under the traffic reward and punishment mechanism[J]. Journal of China Agricultural University,2025,30(10) :349-363.

DOI: 10. 11841/j. issn. 1007-4333. 2025. 10. 27

MERENH TERAK " mREREKRE=ZTEXFEESENE

ANF Rk

CH Al K 3% 48 B2 e, db 2T 100083)

H E AT A BE TR EAERSFRLC ARG FTALGPIE , KALEENATLEMARBA
MR TR, EARTLENRNT ZTRITHEBZRToNGER L HEF S AR ERF=FTHFHEE,
AENHEREFRACARS DR ERLBETHNBRE I R ENH, ST RARIG LA AR R L. TR
Bk T E S MKATLENEANT A% QA A GO EIRE R, = F LK 45474 5 £ im0 %
A EF AP FEEERENIT ARG RARENLRE, MBARWTAMERFRFH ARG ELER ; ARE
MK A MERERARNERRRAGSER T HBMRAFIEE TR AR LED BEQR B EH T BAOH
THEFNRAAHNTRAAGRBRESEHE, FETHRE TN ER DL ERTFEHERLEET HERBEZGE
WAL R,

XEW LTRSS RERRETLA; RERE; MAHH

hESZES F272 XEHS  1007-4333(2025)10-0349-15 XERFRER A

Modeling and simulation of the tripartite game theory for
e—commerce agricultural product quality and safety
supervision under the traffic reward
and punishment mechanism

ZHENG Xiaoping, YING Bingyu

(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract Aiming at the problem that the traditional quality and safety supervision method is difficult to work in
the e-commerce transaction of agricultural products, this study aims to put forward effective solutions from the
perspective of traffic rewards and punishments. Based on the analysis of the behavior choices of subjects
involved in the traffic reward and punishment mechanism, a three-party game matrix of platform, merchant and
consumer is constructed. The evolutionary game method is used to explore the evolution path and system
equilibrium of e-commerce agricultural product quality and safety supervision, and the numerical simulation and
parameter sensitivity simulation are conducted. The research conclusions are as follows: Appropriately increasing
the intensity of traffic rewards and punishments can help the system evolve towards an ideal state of effective
governance; The initial behavior of the three parties has different impacts on the evolution of the system, where
the behavior of the platform and consumers only affects the speed of system evolution, and the probability of
merchant behavior can lead to different evolutionary outcomes; The increase in illegal profits of merchants will

slow down the process of the system evolving to an ideal state, and excessively high illegal profits will drive
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merchants to shift their strategic choices from self-discipline to non self-discipline. Reducing the cost of consumer

evaluations is beneficial for the system to evolve towards an ideal state, while the excessive incentives from

platforms for consumer evaluations lead to negative regulation and lack of self-discipline among merchants,

resulting in non-ideal outcomes.
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Table 3 Payment matrix of three party game model of agricultural product e-commerce platform merchant consumer

under the traffic reward and punishment mechanism
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Fig.4 Phase diagram of consumer strategy evolution on agricultural e-commerce platforms

under the traffic reward and punishment mechanism
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