
Research Article
Evolutionary Game Analysis of Online Shopping Quality Control:
The Roles of Risk Attitude and Government Supervision

Decheng Wen ,1 Dongwei Yan ,1 Xiaojing Sun ,1 and Xiao Chen 2

1School of Management, Shandong University, Jinan 250100, China
2School of Management, Fudan University, Shanghai 200433, China

Correspondence should be addressed to Decheng Wen; wdc928@163.com

Received 3 March 2021; Revised 1 August 2021; Accepted 24 August 2021; Published 6 September 2021

Academic Editor: Lingzhong Guo

Copyright © 2021 DechengWen et al.,is is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

,e product quality issues of online shopping have not been effectively solved with the rapid development of electronic commerce
in China. Faced with the quality issues of online shopping, the main entities, such as online platforms and online sellers, should
cooperate to control and assure compliant quality. ,e adverse selection of buyers caused by information asymmetry and the
moral hazard of sellers aggravated by bilateral markets make the quality management of online shopping have a high degree of
uncertainty and complexity. ,is study constructs an evolutionary game model to discuss the dynamic process of the quality
behaviours of members and analyse the key triggers of the evolutionary directions in online shopping. By using numerical
simulation analysis, the influences of government supervision intensities on the evolution trend of members’ quality behaviours
are analysed with various risk attitude combinations in various cases.,e current research finds that (1) the decrease of the quality
control cost and the increase of the government’s benchmark fine are conducive to increasing the platform’s controlling
probability; (2) the decrease of the proportion of rent and the increase of sellers’ fraud cost and the government’s benchmark fines
are conducive to increasing the seller’s compliance probability; (3) when both the platform and seller are unwilling to make efforts
for quality assurance, risk-seeking members make the seller gradually choose to provide compliant products; and (4) when the
members are all risk-seeking, strengthening government supervision will help promote the transition of members’ behavioural
choices in a benign direction. ,is paper enriches the theoretical research studies on both online product quality control and
government-led social governance system of quality. Suggestions for government supervision and e-commerce entities are also
provided for quality assurance and improvement.

1. Introduction

Recently, electronic commerce has developed rapidly in
China, but the product quality issues have not been solved
effectively. ,e rapid emergence of new online transaction
forms such as online live commerce has increased the dif-
ficulty of online transaction quality control while creating
new value. ,e quality supervision gap gives unscrupulous
businesses opportunities to conduct false propaganda and
sell fake and shoddy products. According to the report
released by https://www.100ec.cn, the quality issues and fake
products are still the hot issues of online shopping com-
plaints in the first half of 2020 (https://www.100ec.cn/zt/
2020yhtsbg/). ,e product quality in the online transaction
has always been a problem that plagues consumers. It is a

Gordian knot that major stakeholders such as government
regulators, online shopping platforms, online sellers, and
consumers have been dealing with.

In the process of online transactions, the online sellers
(hereinafter referred to as the Seller) are the providers of
products and corresponding services in online shopping
activities. ,ey take responsibility for ensuring product
quality. ,e online shopping platforms (hereinafter referred
to as the Platform), as the key party of the online shopping
market, should bear the main responsibility for quality
control of online shopping products. In accordance with E-
commerce Law of the People’s Republic of China, e-commerce
platform operators should follow the principles of openness,
fairness, and justice, formulate platform service agreements
and transaction rules, and clarify their rights and obligations
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in terms of entering and exiting the platform, guaranteeing
the quality of products and services, protecting consumer
rights, and protecting personal information. In this paper,
we call the members’ behaviours about quality as quality
behaviours. As for the Seller, quality behaviours refer to
whether to provide the compliant products for the cus-
tomers. As for the Platform, quality behaviours refer to
whether to control the sellers’ quality behaviours.

In reality, however, the Seller and the Platform may not
fulfil their quality responsibilities, causing quality risks of
online shopping. Due to the hidden and virtual nature of
online sellers, it is difficult for consumers to grasp the true
quality of products before buying, which leads to adverse
selection under information asymmetry eventually [1]. In
order to mitigate the hazards of adverse selection, the
consumers pin their hopes on online shopping platforms as
quality intermediaries to help consumers identify quality
information and avoid counterfeit and shoddy products.
However, online shopping platforms, as an economic or-
ganization in the two-sided market, will not be completely
biased towards consumers. Some platforms indulge the
behaviours of the online sellers and even collude with them
to defraud consumers in quality control. Only relying on the
Platform quality control often leads to issues such as high
cost, inefficiency, and inadequate control [2]. It also requires
the government to supervise the quality behaviours of the
Seller and the Platform to ensure and improve the quality of
online shopping products.

,e promotion of product quality by the government is a
hot topic in the theoretical and practical research field [3, 4].
,e government supervision policy plays a vital role on
product quality, especially in the online virtual trading
process. ,e government usually takes mandatory measures
and inceptive policies to supervise quality activities. ,e
former generally includes penalty, administrative licensing,
and law, while the latter includes tax and subsidy [4, 5]. In
practice, however, due to the lack of government regulatory
agencies and functions, the government has a certain degree
of lag in the quality supervision of online shopping products
and has not established a quality supervision mechanism
completely suitable for the online shopping market. In
addition, due to the insufficient government supervision and
punishment of online shopping products, it has not fun-
damentally affected the quality of online shopping products.
,erefore, this study takes government quality supervision
as a key factor and explores its impacts on online shopping
product quality control.

Traditional online shopping quality control ignores the
competitive and strategic attributes of the Seller’s and the
Platform’s quality behaviours in the uncertain e-commerce
market environment. In fact, the uncertainty of quality is not
only affected by the uncertainty of the production and
delivery process but also affected by the risk attitude of the
participants [6]. Most of the existing literature studies study
the risk attitudes of game participants in the field of supply
chain quality control [7–9], but there are few discussions on
the risk attitudes of quality control game subjects in the
online shopping situation. In particular, there is no research
that combines government quality supervision and

members’ risk attitudes to consider their influences on the
evolution of online shopping quality control.

Based on the above considerations, this paper focuses on
the product quality control considering members’ risk at-
titudes under government supervision in the context of
online shopping. In order to reflect the interactivity and
dynamics of the participants’ quality behaviours, this paper
establishes an evolutionary game model for quality control.
,emain innovations may be reflected in the following three
points: first, this paper considers the effects of the Platform’s
and the Seller’s risk attitudes and the interaction between
them by constructing risk revenue functions. Secondly, this
paper discusses the heterogeneous effects of government
supervision intensity on online shopping quality control. By
using numerical simulation analysis, the influences of
government supervision intensities on the evolution trend of
members’ quality behaviours are obtained with various risk
attitude combinations in various cases. Finally, this article
comprehensively discusses the key factors that affect the
outcomes of the online shopping quality control game from
the perspective of dynamic evolution.

,e rest of this paper is organized as follows: Section 2
reviews the research studies on quality control under the
government supervision and with risk attitudes. Section 3
introduces the basic assumptions and parameters of the
game models and analyses the evolutionary behaviours of
the Platform and the Seller. Section 4 performs a numerical
simulation and discusses the effects of variables. Section 5
provides the conclusions, implications, and future research.

2. Literature Review

,is paper is closely related to two research streams: (1)
online shopping quality game under the government su-
pervision and (2) quality control game considering risk
attitudes.

2.1. Online Shopping Quality Game under the Government
Supervision. ,ere are only a few research studies discussing
the product quality control of online shopping under the
government supervision. To solve the quality issues in online
shopping, Li et al. [1] built the model of three-level product
quality control of Chinese online shopping, clarifying the
responsibilities of entities and emphasizing the role of
government supervision. Fu [10] established the evolu-
tionary game of the online shopping platform and seller with
consideration of players’ losses caused by government
penalty. ,e results showed that the punishment of the
platform and the seller who violated the relevant supervision
could prompt the platform and the seller to improve the
quality of online shopping products. Li et al. [2] designed a
quality game model between the online shopping platform
and the government and explained the essential role of
government supervision in online shopping quality assur-
ance. He and Zhu [11] focused on the green product quality
in online shopping and explored the impact of consumer
feedback on the three-party quality evolutionary game of
“online shopping platform-online seller-government
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regulatory authority,” and found that the government
should encourage consumers to complain, improve the
green product certification mechanism, and severely punish
violations in the transaction process to control the green
product quality of online shopping. He et al. [12] analysed
the impacts of quality dropping rate and products’ deteri-
oration rate on the company’s delivery time decisions,
pricing and inventory decisions in a dual-channel supply
chain that combined online direct sale channel and tradi-
tional offline channel.

To expand the research horizon, we break through the
limitations of the research context and review the existing
research studies on the game of government quality su-
pervision. Prior research studies on the game of govern-
ment quality supervision are mainly divided into two
categories.

One is to regard the government as a participant in the
game and study the game relationships between two or three
parties, such as the government and the online shopping
platform [2], the government and the manufacturing en-
terprise [13–17], the government and the third-party in-
stitution [18]. Zhu, et al. [14] designed a static gamemodel of
establishing quality management system between the gov-
ernment and the enterprise. Yu and Liu [15] constructed a
pure-strategy game model and a mixed-strategy game model
between the government and production enterprises and
found that the effectiveness of government quality super-
vision depended on the additional expected benefits for the
enterprise from producing inferior products, the punish-
ment and the government’s supervision cost. Liu and Yu [19]
established a rent-seeking game model for green products in
which the government, the third-party certification agency,
and the company participated. ,ey found that the gov-
ernment could effectively avoid the rent-seeking behaviours
by improving the supervision capability, reducing the su-
pervision cost, and increasing the penalty. Zhu and Guo [16]
established a game model between the government and the
cold-chain food company and found that the probability of
company providing high-quality food was related to the
government supervision cost, the punishment of the com-
pany, and the punishment of the government’s supervisory
department for dereliction. Cao et al. [17] established a
symmetrical game model between individual and group to
discuss the failure of government supervision and the
government’s best supervision strategy with the increase of
the number of food companies. Yu and Liu [18] constructed
an evolutionary game model between the government and
third-party inspection agency and found that the govern-
ment supervision cost, the penalty, and the third-party in-
spection cost were the key factors affecting the evolutionary
game system. Yu et al. [20] established a three-stage game
model among the government, the supplier, and the pro-
cessor in a two-stage food supply chain considering the
government subsidy. ,ey gave feasible area for government
subsidy and discussed the impact of government subsidy on
food safety investment, pricing, and market share. He et al.
[21] designed a game model of the dual-channel closed-loop
supply chain, deriving the government’s optimal subsidy
level under different channel structures.

,e other believes that the revenue of the government as
a rule maker and supervisor is difficult to quantify directly.
,erefore, the government supervision can only be con-
sidered as an external factor that affects the quality super-
vision game. Xu et al. [22] established an evolutionary game
model of food quality investment between the supplier and
the manufacturer considering the government punishment
mechanism and subsidy mechanism and found that gov-
ernment supervision could curb free-riding in the food
supply chain. Mu and Ma [23] designed a food supply chain
information sharing model with government punishment.
Gao [24] established an asymmetric evolutionary game
model between agricultural product suppliers and found
that the government could encourage and constrain sup-
pliers to invest in product quality and safety by subsidy and
penalty. Yang et al. [25] established a food supply chain
quality evolutionary game model under government su-
pervision and found that only when the punishment was
sufficiently strong, the supplier and the producer could
choose to improve the food quality.

,rough the analysis of the above literature, it is found
that there is a lack of research studies on government quality
supervision in the context of online shopping. ,e research
studies on the government quality supervision game can be
roughly divided into two categories: the government directly
participates in the game and the government acts as an
external factor without participating in the game. In addi-
tion, due to the dynamic nature of market development,
research studies on government quality supervision show a
trend from static views to dynamic views. ,is study con-
siders the government supervision as an external factor in
the game between the Platform and the Seller and discusses
the influence of government supervision intensity and
benchmark fine on the members’ strategic choices in an
evolutionary view.

2.2. Quality Control Game considering Risk Attitudes.
Both prospect theory and utility theory believe that risk
attitudes can affect decision-making [26, 27]. Many previous
studies analysed and discussed the impacts of members’ risk
attitudes on the performance in some areas such as supply
chain [8, 9, 28, 29], environment protection [30], and fi-
nancial policy [31, 32]. Risk attitudes include risk-seeking,
risk-aversion, and risk neutrality. Compared with risk
neutrality, risk-seeking and risk-aversion represent the
preference for higher-risk and lower-risk options, respec-
tively [31].

,e prior research studies on quality control games with
risk attitudes are mostly about supply chain topics. Agrawal
and Seshadri [26] designed mutually beneficial risk-sharing
contracts in the supply chain to avoid inefficiencies caused
by retailers’ risk-averse attitude. Tapiero and Kogan [6]
established a risk-neutral game model and added risk
qualifications to the quality control decision-making of
supply chain members. Tapiero [33] established a cooper-
ation framework for supply chain strategic quality control
and assurance using the Neyman–Pearson quantile risk
theory. Xie et al. [34] discussed the risk-averse quality
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investment decisions of the manufacturer’s Stackelberg, the
vertical integration, and the supplier’s Stackelberg in the
make-to-order supply chain. Liu and Wang [7] established a
logistics service supply chain quality control game model
considering the risk attitudes and analysed the effects of
different risk attitude combinations on the supervision
probability of service integrator and the compliance prob-
ability of service provider. Avinadav et al. [35] analysed the
impacts of members’ risk-sensitive behaviours on quality
investment strategies under uncertain demand in mobile
application supply chain and found that risk-seeking de-
velopers were more likely to increase investment in mobile
application quality. Deutsch and Golany [36] analysed the
influences of risk-averse and risk-neutral behaviours on the
results of the inspection game and found that the agent’s risk
attitude could affect the equilibrium utilities and equilibrium
strategies of both parties in the game, and the inspector’s
risk-averse attitude could only affect the inspector’s equi-
librium utilities and agent’s equilibrium strategy. Chernonog
et al. [9] developed a quality investment game model of
virtual-product supply chain with the risk attitudes. Hu and
Meng [37] discussed the impacts of participants’ risk tol-
erance (risk-seeking and risk-aversion) in the mobile game
supply chain on the quality effort decisions of the developer
and the sale effort decisions of the seller. Yu et al. [20]
established a gamemodel of the food supply chain composed
of the supplier and processor under the government su-
pervision and found that both processor’s quality investment
and the supplier’s profit increased with the increase of the
degree of the processor’s risk-aversion.

It can be found that few research studies consider the risk
attitudes of participating entities in the context of online
shopping [38]. Although other related research studies
considered participants’ risk attitudes, they seldom dis-
cussed the heterogeneity of participants’ decision-making
under different risk attitude combinations. ,is study
considers the different risk attitude combinations of the
Platform and the Seller as different cases and explores the
impacts of changes of key decision-making parameters (such
as the intensity of government supervision) on changes of
players’ decision-making.

Compared with the research studies on both government
quality supervision and quality game with risk attitudes, the
theoretical contributions of this study are mainly reflected in
the following aspects. First, the research studies on the
government quality supervisionmechanism in the context of
online shopping are still insufficient. ,is study analyses the
evolution of quality behaviours of the Platform and the Seller
in online shopping under government supervision from a
dynamic perspective. Second, prior studies often consider
the role of government quality supervision in two ways, one
is to use the penalty parameter (or subsidy parameter) as the
external parameters to discuss its impact on quality be-
haviours and the other is to consider the government as a
participant in the game, and discuss the impact of its quality
supervision behaviour choice (supervision or non-
supervision) on the other participants’ decisions. Few
studies consider the role of government supervision in-
tensity. ,is study refines the parameters of the government

punishment mechanism and considers the government
supervision intensity as an external factor in addition to the
benchmark fine, which enriches the knowledge system of the
influence of government supervision on the members’
quality behaviour decisions.,ird, the prior research studies
on the online shopping quality supervision game did not
consider the role of participants’ risk attitudes. ,is study
considers the impact of the combinations of the Platform’s
and Seller’s risk attitudes on the evolution of quality be-
haviours in the context of online shopping quality super-
vision. At the same time, this study considers both
government supervision intensity and risk attitude combi-
nation and discusses the influence of government supervi-
sion intensity on the quality control with different risk
attitude combinations of the members.

3. Quality Game Model of Platform and
Seller under Government Supervision

We establish two quality control game models. First, we
construct the quality game model of the Platform and the
Seller without risk attitude (Model I). Second, we construct
the risk revenue functions of the Platform and the Seller and
then establish the final quality control game model (Model
II).

3.1. Quality Game Model without Risk Attitudes. With ref-
erence to previous research studies, such as the quality
control game model in Li et al. [2], we design the game
model of the Platform and the Seller under government
supervision without risk attitude.

Firstly, we assume that there are two players, the Plat-
form and the Seller, in this game. ,e Seller benefits from
providing products and services for customers, and the
quality of the products and services they deliver depends on
the Seller’s efforts. ,e Platform does not sell products di-
rectly to end customers but is responsible to control the
quality of the products and services as a medium for
transactions. ,e five important assumptions of this model
are as follows:

Assumption 1: we assume that the Seller’s basic revenue
is Bs. ,e Seller can fully control the quality of the
products sold. ,us, the Seller has two behavioural
choices. One is providing compliance products and
services for customers. ,e other one is providing
noncompliant products and services for customers, i.e.,
S1 � (compliance, not compliance). Providing compli-
ant products in this study means the Seller needs to
meet the two conditions at the same time: (1) the
products provided by the Seller meet the objective
requirements of the government’s laws and supervi-
sion, the Platform, and other social forces mandatory
requirements; (2) the quality of the products should be
consistent with the Seller’s commitment. Since prod-
ucts in a broad sense include physical products and
virtual products, products and services are collectively
referred to as products after that. When the Seller
chooses to sell the compliant product, the Seller needs
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to strictly select the supplier channel to ensure the high
quality of the product, pay higher purchase price, in-
spect the sold product, and provide good after-sales
service. ,e Seller’s effort on quality ni determines the
cost of providing the product Cs(ni), in which i � 1, 2
(i � 1 when the Seller provides a compliant product;
i � 2 when the Seller provides a noncompliant prod-
uct). When the Seller provides a compliant product, the
quality effort is n1, and the cost of providing the
product is Cs(n1). When the Seller provides a non-
compliant product, the quality effort is n2, and the cost
of providing the product is Cs(n2).
Assumption 2: the Seller’s efforts on quality may attract
more end customers to trade to obtain total additional
revenue l(ni) � h(ni) + ε. In this function, h(ni) indi-
cates an increasing function of the Seller’s quality effort.
ε ∼ N(0, σ2ε ) shows the influence of external environ-
ment factor on total additional revenue. When the
Seller provides a compliant product, total additional
revenue is l(n1), and when the Seller provides a
noncompliant product, the total additional revenue is
l(n2). It is worth noting that the total additional rev-
enue l(ni) is shared by the Seller and the Platform. ,e
Platform gets its own additional revenue rl(ni) from
the total additional revenue, and r is the revenue co-
efficient, 0< r< 1. ,us, (1 − r)l(ni) represents the
Seller’s own additional revenue.
Assumption 3: we assume the basic revenue of the
Platform is Bp. ,e Platform has two behavioural
choices: controlling or not controlling the quality of
products and services sold by the Sellers, i.e.,
S2 � (Control,Not control). When the Platform
chooses to control the Seller and the quality of their
products, it is necessary to take some affective mea-
sures, such as conducting strict audits of the settled
Sellers, sampling the online transaction products,
tracking online shopping behaviour, and handling
commodity quality disputes and complaints. ,e level
of quality control of the Platform is assumed to be
m(0≤m≤ 1), and the relevant cost required for these
control measures is Cp(m) � g(m) + η in which g(m)

is the increasing function of level of quality control m,
and η ∼ N(0, σ2η) indicating the influence of the ex-
ternal environment factor on quality control cost. ε and
η are the parameters which are independent of each
other. Due to different levels of control by the Platform,
the Seller’s noncompliance behaviour cannot always be
found by the Platform. Once the Seller’s noncompli-
ance behaviour is found, the Seller will face the pun-
ishment from the Platform, which is mF(F> 0).
Assumption 4: it is assumed that the government
mainly supervises the quality of online shopping
products through random inspection and fines for il-
legal participants. ,e government can discover some
quality violations of the Seller and the Platform through
approaches and tools such as quality risk confirmation,
quality monitoring plans, online sampling, sample
inspection, evaluation, and processing of quality

monitoring results. When the Seller provides non-
compliant products, the government fines for the Seller
is αM1. ,e parameter α is the government’s super-
vision intensity for the Seller (0≤ α≤ 1). M1(M1 > 0)

represents the government benchmark fine for the
Seller, which is static in short run and dynamic in long
run. If the Platform does not control the product
quality, the government quality supervision organiza-
tion will punish the Platform, and the penalty loss of the
Platform is βM2. ,e parameter β is the government’s
supervision intensity for the Platform (0≤ β≤ 1).
M2(M2 > 0) represents the government benchmark
fine for the Platform, which is static in short run and
dynamic in long run.
Assumption 5: it is assumed that the Platform and the
Seller are boundedly rational.

Table 1 includes the parameters and descriptions for
Model I.

Based on the above assumptions, we obtain the payoff
matrix without risk attitudes summarized in Table 2.

3.2. Quality Game Model with Risk Attitudes. ,e risk atti-
tudes of the Platform and the Seller will influence the control
probability of the Platform and the compliance probability
of the Seller through changing the expected revenues of both
of the two considering risks. Based on the previous research
studies and facts in online shopping, we propose some
important assumptions as follows:

Assumption 1: risk attitudes of Platform and Seller are
Ap and As, respectively, with three possible types: risk-
seeking (when Ap < 0 or As < 0), risk-aversion (when
Ap > 0 or As > 0), and risk-neutral (when Ap � 0 or
As � 0) [7].
Assumption 2: compared with risk-neutral attitude,
risk-seeking attitude will bring risk returns to decision-
makers, while risk-averse attitude will bring risk losses
to decision-makers [39]. For example, risk-seeking
platforms and sellers always adopt aggressive strategies,
which means that they dare to take certain risks, such as
market risks and financial risks, to provide customers
with high value-added products and services. ,ey take
high-quality risks while also obtaining high profits. In
contrast, risk-averse decision-makers always adopt
conservative strategies and therefore miss many op-
portunities for profit. ,erefore, compared with risk-
neutral decision-makers, risk-seeking decision-makers
will get higher risk returns because they dare to take
high risks, while risk-averse decision-makers will lose
the opportunity to obtain risk rewards due to risk-
aversion, and they need to accept inevitable opportu-
nity loss. ,e level of risk gain (loss) is positively
correlated with the level of risk-seeking (risk-aversion)
[7, 39].
Assumption 3: the level of risk loss (gain) gets positively
correlated with the fluctuations in the external envi-
ronment factor [7].
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Assumption 4: risk gain (loss) is related to both the
player’s own risk attitude and that of the other player
because of the interaction. Moreover, the risk loss
(gain) is both influenced by Platform’s control prob-
ability and Seller’s compliance probability [7].
Assumption 5: risk attitudes can bring risk gains or loss
to decision-makers, but in reality, risk gain and risk loss
are often weakened by market irregularities, such as
quality fraud behaviours. ,e product quality super-
vision of government can enhance the degree of market
regulation to make the risk revenue closer to the
original risk gain or loss [40].

Table 3 includes the parameters and descriptions for
Model II.

In terms of the above assumptions and expected risk
revenue functions in Liu and Wang [7], we establish the
expected risk revenue functions of the Platform and the
Seller as

Rp(x, y) � β
1
2
Ap yσ2ε + xσ2η  +

1
2
μ1As yσ2ε + xσ2η  

�
1
2
β Ap + μ1As  yσ2ε + xσ2η ,

(1)

where μ1(0≤ μ1 ≤ 1) is the influence factor of the Seller’s risk
attitude factor on expected Platform’s risk revenue:

Rs(x, y) � α
1
2
As yσ2ε + xσ2η  +

1
2
μ2Ap yσ2ε + xσ2η  

�
1
2
α As + μ2Ap  yσ2ε + xσ2η ,

(2)

where μ2(0≤ μ2 ≤ 1) is the influence factor of the Platform’s
risk attitude factor on expected Seller’s risk revenue.

Rp(x, y)> 0 or Rs(x, y)> 0 indicates expected risk loss,
while Rp(x, y)< 0 or Rs(x, y)< 0 indicates expected risk
gain. ,en, the risk payoff matrix can be determined, as
shown in Table 4.

Based on the payoff matrix without risk attitudes
(Table 2) and the risk payoff matrix (Table 4), the expected
revenue of the Platform choosing to control the product
quality of the Seller can be calculated as

E1 � Bp − Cp(m) + yrl n1(  +(1 − y)rl n2(  +(1 − y)mF

−
1
2
β Ap + μ1As  yσ2ε + σ2η .

(3)

Table 1: Symbols and descriptions of parameters for Model I.

Symbol Description
Bs ,e Seller’s basic revenue

ni

,e Seller’s effort level on quality, i � 1, 2 (i � 1 when the Seller provides a compliant product; i � 2 when the Seller provides a
noncompliant product), n1 > n2

Cs(ni)
,e cost of the Seller on providing the product. Cs(n1) is the cost of providing the product when the Seller provides a compliant

product, while Cs(n2) is the cost of providing the product when the Seller provides a noncompliant product

l(ni)

Total additional revenue, l(ni) � h(ni) + ε. h(ni) is an increasing function of the Seller’s quality effort. ε ∼ N(0, σ2ε ) shows the
influence of external environment factor on total additional revenue. l(n1) is total additional revenue when the Seller provides a

compliant product, and l(n2) is total additional revenue when the Seller provides a noncompliant product
r ,e revenue coefficient of Platform from total additional revenue, 0< r< 1
α ,e government’s supervision intensity for the Seller, 0≤ α≤ 1
β ,e government’s supervision intensity for the Platform, 0≤ β≤ 1
M1 Government benchmark fine for the Seller, M1 > 0
M2 Government benchmark fine for the Platform, M2 > 0
Bp ,e Platform’s basic revenue
m ,e level of quality control of the Platform, 0≤m≤ 1

Cp(m)
,e relevant cost of the Platform for quality control, Cp(m) � g(m) + η. g(m) is the increasing function of level of quality control

m. η ∼ N(0, σ2η) shows the influence of the external environment factor on quality control cost
F ,e penalty that the Platform obtains when the Platform discovers that the Seller provides noncompliant product, F> 0
x Control probability of the Platform
y Compliance probability of the Seller

Table 2: ,e payoff matrix without risk attitudes.

Seller
Platform

Control Not control
x 1 − x

Compliance y (Bs + (1 − r)l(n1) − Cs(n1), Bp + rl(n1) − Cp(m)) (Bs + (1 − r)l(n1) − Cs(n1), Bp + rl(n1) − βM2)

Not
compliance
1 − y

(Bs + (1 − r)l(n2) − Cs(n2) − mF − αM1, Bp + rl(n2) − Cp(m) + mF) (Bs + (1 − r)l(n2) − Cs(n2) − αM1, Bp + rl(n2) − βM2)
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,e expected revenue of the Platform choosing not
control strategy can be calculated as

E2 � Bp − βM2 + yrl n1(  +(1 − y)rl n2( 

−
1
2
β Ap + μ1As yσ2ε .

(4)

,e average expected revenue of the Seller is

Ep � Bp − (1 − x)βM2 + yrl n1(  +(1 − y)rl n2(  − xCp(m)

+ x(1 − y)mF −
1
2
β Ap + μ1As  yσ2ε + xσ2η .

(5)

,us, the replicator dynamic equation of the Seller can
be determined as

dx

dt
� x E1 − Ep  � x(1 − x)

(1 − y)mF − Cp(m) + βM2 −
1
2
β Ap + μ1As σ2η .

(6)

Similarly, the replicator dynamic equation of the Seller
can be determined as

dy

dt
� y(1 − y) (1 − r)Δl − ΔCs + αM1 + xmF

−
1
2
α As + μ2Ap σ2ε,

(7)

where Δl � l(n1) − l(n2), ΔCs � Cs(n1) − Cs(n2). ,e evo-
lutionary process can be analysed by the replicator dynamic
equations above.

Let dy/dt � 0 and dx/dt � 0 at the same time, and we
can get five equilibrium points, (0, 0), (0, 1), (1, 0), (1, 1),
and (x∗, y∗). x∗ � − [(1 − r)Δl − ΔCs + αM1− (1/2)α(As +

μ2Ap)σ2ε ]/mF, y∗ � [mF − Cp(m) + βM2 − (1/2)β(Ap + μ1
As)σ2η]/mF.

In terms of the literature [41], the Jacobianmatrix J of the
two-dimensional dynamic system constructed by the two
replicator dynamic equations is

J �
(1 − 2x)H − x(1 − x)mF

y(1 − y)mF (1 − 2y)I
 , (8)

where H � (1 − y)mF − Cp(m) + βM2 − (1/2)β(Ap + μ1
As)σ2η and I � (1 − r)Δl − ΔCs + αM1 + xmF − (1/2)α(As +

μ2Ap)σ2ε .
,e determinant of Jacobian matrix is

det J � (1 − 2x)(1 − 2y)HI + xy(1 − x)(1 − y)m
2
F
2
.

(9)

,e trace of Jacobian matrix is

tr J � (1 − 2x)H +(1 − 2y)I. (10)

Only when detJ> 0 and tr J< 0 are satisfied at the same
time, the evolutionary stability strategy (ESS) can be ob-
tained at the equilibrium point of the replication dynamic
equations. ,e local equilibrium point (x∗, y∗) cannot be
the ESS because tr J � 0 when x � x∗, y � y∗. ,us, only the
four points (0, 0), (0, 1), (1, 0), and (1, 1) need to be ana-
lysed. According to the criteria of detJ> 0 and tr J< 0, five
cases should be discussed:

Case 1: (0, 0) is the evolutionary stability strategy (ESS)
when − Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η < − mF

and (1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε
< − mF are satisfied simultaneously or when
− Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η < − mF and
− mF< (1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε
< 0 are satisfied simultaneously.
Case 2: (1, 1) is the evolutionary stability strategy (ESS)
when − Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η > 0 and
(1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε > 0 are
satisfied simultaneously or when − Cp(m) + βM2 −

(1/2)β(Ap + μ1As)σ2η > 0 and − mF< (1 − r)Δl − ΔCs +

αM1 − (1/2)α(As + μ2Ap)σ2ε < 0 are satisfied
simultaneously.

Table 3: Symbols and descriptions of parameters for Model II.

Symbol Description
Ap Risk attitude of the Platform
As Risk attitude of the Seller
μ1 ,e influence of the Seller’s risk attitude on risk revenue of Platform, 0≤ μ1 ≤ 1
μ2 ,e influence of the Platform’s risk attitude on risk revenue of Seller, 0≤ μ2 ≤ 1
Rp(x, y) ,e expected risk revenue of Platform
Rs(x, y) ,e expected risk revenue of Seller

Table 4: ,e risk payoff matrix.

Seller
Platform

Control Not control
x 1 − x

Compliance y (− (1/2)α(As + μ2Ap)(σ2ε + σ2η), − (1/2)β(Ap + μ1As)(σ2ε + σ2η)) (− (1/2)α(As + μ2Ap)σ2ε , − (1/2)β(Ap + μ1As)σ2ε )
Not compliance 1 − y (− (1/2)α(As + μ2Ap)σ2η, − (1/2)β(Ap + μ1As)σ2η) (0, 0)
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Case 3: (0, 1) is the evolutionary stability strategy (ESS)
when − Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η < − mF

and (1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε > 0
are satisfied simultaneously or when − mF< − Cp(m) +

βM2 − (1/2)β(Ap + μ1As)σ2η < 0 and (1 − r)Δl − ΔCs +

αM1 − (1/2)α(As + μ2Ap)σ2ε > 0 are satisfied
simultaneously.
Case 4: (1, 0) is the evolutionary stability strategy (ESS)
when − mF< − Cp(m) + βM2 − (1/2)β(Ap + μ1As)

σ2η < 0 and (1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2
Ap) σ2ε < − mF are satisfied simultaneously or when
− Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η > 0 and (1 − r)

Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε < − mF are
satisfied simultaneously.
Case 5: there is no evolutionary stability strategy (ESS)
when − mF< − Cp(m) + βM2 − (1/2)β(Ap + μ1As)

σ2η < 0 and − mF< (1 − r)Δl − ΔCs + αM1 − (1/2)α
(As + μ2Ap)σ2ε < 0 are satisfied simultaneously.

4. Numerical Analysis

To validate all cases above and investigate the impacts of risk
attitudes and government supervision intensities, this study
performs numerical evolution and simulation analysis using
MATLAB software to simulate the evolutionary game
process of online shopping quality control.

4.1. Verification of Evolutionary Stability Strategy Case.
,e first step of simulating the evolutionary stability strategy
cases is to set initial values of game model parameters. Two
requirements need to be satisfied while assigning the pa-
rameters. ,e first is the parameter values which should
confirm the reality of online shopping quality control in
China as properly as possible. ,e second is the value setting
which should provide the conditions to simulate all cases as
discussed above.,us, we consulted 12 experts in the field of
electronic commerce and quality management in China.,e
initial values of parameters in this paper are as follows:

,e revenue coefficient of the Platform from total ad-
ditional revenue r is 0.1. ,e range of Δl, the total additional
revenue difference between high-level quality effort and low-
level quality effort of the Seller, is 20–50. ,e range of ΔCs,
the Seller’s cost difference between high-level quality effort
and low-level quality effort, is 20–80. ,e penalty mF that
the Platform obtains from the Seller with the level m of
quality control is 30.,e range of Cp(m), the relevant cost of
the Platform for quality control, is 20–60. ,e set of risk
attitude values of the Platform and the Seller Ap, As is
{− 1,0,1}. ,e influence of the Seller’s risk attitude on risk
revenue of Platform μ1 and the influence of the Platform’s
risk attitude on risk revenue of Seller μ2 are both 0.5. M1 and
M2, the government benchmark fines for the Seller and the
Platform, are both 50. α and β, the government supervision
intensities for the Seller and the Platform, are equal with the
range of 0.2–0.8. σ2ε and σ2η, the variances of impacts of
external environment factors, are 50 and 30, respectively.We
assume four combinations of initial strategy probabilities,
x � 0.2 and y � 0.2, x � 0.4 and y � 0.4, x � 0.6 and

y � 0.6, and x � 0.8 and y � 0.8. ,e value setting of the
simulations is shown in Table 5. Figures 1–5 show the
evolutionary simulation results of five cases.

As shown in Figure 1, the dynamic system of behaviour
choices has an evolutionary stable point (0, 0). ,at means
the Platform will not control the product quality and the
Seller will not provide the compliant products as time going
on while satisfying the following conditions at the same time:
① the sum of mF (the Platform’s penalty for the Seller) and
βM2 (the government’s penalty for the Platform) is smaller
than the sum of Cp(m) (the controlling cost of the Platform)
and (1/2)β(Ap + μ1As)σ2η (the Platform’s risk loss with the
strategy combination of (Control, Not compliance)); ② the
sum of (1 − r)Δl (the difference of the Seller’s gain from the
total additional revenue) and αM1 (the government’s
penalty for the Seller) is smaller than the sum of ΔCs (the
difference of the Seller’s cost) and (1/2)α(As + μ2Ap)σ2ε (the
Seller’s risk loss with the strategy combination of (Not
control, Compliance)). In particular, Figure 1(a) shows that
y (compliance probability of the Seller) evolves to 0 faster
than x (control probability of the Platform) when − Cp(m) +

βM2 − (1/2)β(Ap + μ1As)σ2η < − mF and (1 − r)Δ l−

ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε < − mF, and Figure 1(b)
shows that y evolves to 0 more slowly than x when
− Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η < − mF and − mF<
(1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε < 0.

As shown in Figure 2, the dynamic system of behaviour
choices has an evolution stable point (1, 1). ,at means the
Platform will control the product quality and the Seller will
provide the compliant products as time going on while
satisfying the following conditions at the same time: ① the
sum of βM2 (the government’s penalty for the Platform) and
− (1/2)β(Ap + μ1As)σ2η (the Platform’s risk gain with the
strategy combination of (Control, Not compliance)) is
bigger than Cp(m) (the controlling cost of the Platform);②
the sum of mF (the Platform’s penalty for the Seller), (1 −

r)Δl (the difference of the Seller’s gain from the total ad-
ditional revenue), αM1 (the government’s penalty for the
Seller), and − (1/2)α(As + μ2Ap)σ2ε (the Seller’s risk gain
with the strategy combination of (Not control, Compliance))
is bigger than ΔCs (the difference of the Seller’s cost). In
particular, Figure 2(a) shows that y (compliance probability
of the Seller) evolves to 1 faster than x (control probability of
the Platform) when − Cp(m) + βM2 − (1/2)β(Ap + μ1
As)σ2η > 0 and (1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)

σ2ε > 0, and Figure 2(b) shows that y and x evolve to 1 almost
simultaneously when − Cp(m) + βM2 − (1/2)β(Ap + μ1
As)σ2η > 0 and − mF< (1 − r)Δl − ΔCs + αM1 − (1/2)α (As

+ μ2Ap)σ2ε < 0.
As shown in Figure 3, the dynamic system of behaviour

choices has an evolution stable point (0, 1). ,at means the
Platform will not control the product quality and the Seller
will provide the compliant products as time going on while
satisfying the following conditions at the same time: ① the
sum of βM2 (the government’s penalty for the Platform) and
− (1/2)β(Ap + μ1As)σ2η (the Platform’s risk gain with the
strategy combination of (Control, Not compliance)) is
smaller than Cp(m) (the controlling cost of the Platform);②
the sum of (1 − r)Δl (the difference of the Seller’s gain from
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Table 5: Simulated values of parameters in the case of evolutionary stabilization strategy.

Case Figure Evolutionary stability conditions r Δl ΔCs mF As Ap μ1 μ2 σ2ε σ2η Cp(m) α M1 β M2

Case 1 1(a) K< − mF and L< − mF 0.1 20 80 30 0 0 0.5 0.5 50 30 60 0.5 50 0.5 50
1(b) K< − mF and − mF< L< 0 0.1 20 50 30 0 0 0.5 0.5 50 30 60 0.5 50 0.5 50

Case 2 2(a) K> 0 and L> 0 0.1 50 20 30 0 0 0.5 0.5 50 30 20 0.5 50 0.5 50
2(b) K> 0 and − mF<L< 0 0.1 20 50 30 0 0 0.5 0.5 50 30 20 0.5 50 0.5 50

Case 3 3(a) K< − mF and L> 0 0.1 50 20 30 0 0 0.5 0.5 50 30 60 0.5 50 0.5 50
3(b) − mF<K< 0 and L> 0 0.1 50 20 30 0 0 0.5 0.5 50 30 40 0.5 50 0.5 50

Case 4 4(a) − mF<K< 0 and L< − mF 0.1 20 80 30 0 0 0.5 0.5 50 30 40 0.5 50 0.5 50
4(b) K> 0 and L< − mF 0.1 20 80 30 0 0 0.5 0.5 50 30 20 0.5 50 0.5 50

Case 5 5 − mF<K< 0 and − mF<L< 0 0.1 20 50 30 0 0 0.5 0.5 50 30 40 0.5 50 0.5 50
Notes: K � − Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η, L � (1 − r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε .
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Figure 1: Simulation results of Case 1.
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Figure 2: Simulation results of Case 2.
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the total additional revenue), αM1 (the government’s pen-
alty for the Seller), and − (1/2)α(As + μ2Ap)σ2ε (the Seller’s
risk gain with the strategy combination of (Not control,
Compliance)) is bigger than ΔCs (the difference of the
Seller’s cost). In particular, compared with y (compliance
probability of the Seller) in Figure 3(a), y in Figure 3(b)
evolves faster to 1. ,at means, when − Cp(m) + βM2 −

(1/2)β(Ap + μ1As)σ2η < 0 and (1 − r)Δl − ΔCs +

αM1 − (1/2)α(As + μ2Ap)σ2ε > 0, compliance probability of
the Seller will evolve to 1 relatively faster if
− mF< − Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η.

As shown in Figure 4, the dynamic system of behaviour
choices has an evolution stable point (1, 0). ,at means the
Platform will control the product quality and the Seller will

not provide the compliant products as time going on while
satisfying the following conditions at the same time: ① the
sum of mF (the Platform’s penalty for the Seller), βM2 (the
government’s penalty for the Platform), and − (1/2)β(Ap +

μ1As)σ2η (the Platform’s risk gain with the strategy combi-
nation of (Control, Not compliance)) is bigger than Cp(m)

(the controlling cost of the Platform); ② the sum of (1 −

r)Δl (the difference of the Seller’s gain from the total ad-
ditional revenue), αM1 (the government’s penalty for the
Seller), and mF (the Platform’s penalty for the Seller) is
smaller than the sum of ΔCs (the difference of the Seller’s
cost) and (1/2)α(As + μ2Ap)σ2ε (the Seller’s risk loss with the
strategy combination of (Not control, Compliance)). In
particular, Figure 4(a) shows that y (compliance probability
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Figure 3: Simulation results of Case 3.
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Figure 4: Simulation results of Case 4.
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of the Seller) evolves to the stable state earlier than x (control
probability of the Platform) when − mF< − Cp(m) + βM2 −

(1/2)β(Ap + μ1As)σ2η < 0 and (1 − r)Δl − ΔCs + αM1 −

(1/2)α(As + μ2Ap)σ2ε < − mF, and Figure 4(b) shows that y

evolves to the stable state after x when − Cp(m) + βM2 −

(1/2)β(Ap + μ1As)σ2η > 0 and (1 − r)Δl − ΔCs + αM1 −

(1/2)α(As + μ2Ap)σ2ε < − mF.
As shown in Figure 5, the dynamic system of behaviour

choices has no evolutionary stable point. ,at means the
Platform and the Seller are all in a cyclical state with no stable
evolution strategy as time going on while satisfying the
following conditions at the same time: ① − mF<
− Cp(m) + βM2 − (1/2)β(Ap + μ1As)σ2η < 0; ② − mF< (1 −

r)Δl − ΔCs + αM1 − (1/2)α(As + μ2Ap)σ2ε < 0.

4.2. Simulation Analysis of the Influence of Key Parameter
Variables. In this section, the impacts of risk attitude and
government supervision intensity on the evolutionary results
are discussed using the simulation analysis. To investigate the
impacts in different conditions, we consider the parameter
value settings of three cases (Case 1, Case 3, and Case 4) as the
initial values of simulation and then treat the risk attitude
combinations and government supervision intensities as sets
of variables. First, we set initial probabilities x � 0.4 and
y � 0.4, assume the supervision intensities α � 0.5 and
β � 0.5, and simulate the evolutionary results with five risk
attitude combinations in the three cases. ,e five risk attitude
combinations are as follows: ① Ap � 0, As � 0, ②
Ap � − 1, As � − 1, ③ Ap � 1, As � 1, ④ Ap � 1, As � − 1,
and⑤ Ap � − 1, As � 1. ,e simulation results are shown in
Figures 6–8. Second, we test the impacts of supervision in-
tensity of the government under each risk attitude combi-
nation by simulating the evolutionary track with the change of
α and β. ,e five setting values of intensity are as follows:①
α � 0.2, β � 0.2,② α � 0.35, β � 0.35,③ α � 0.5, β � 0.5,④
α � 0.65, β � 0.65, and ⑤ α � 0.8, β � 0.8, representing the

intensities from low to high. ,e simulation results of the
impacts of supervision intensity are shown in Figures 9(a)–
9(e), 10(a)–10(e), and 11(a)–11(e).

Figure 6 shows that the dynamic system of the members’
strategy choices evolves from the ESS (0, 0) to the ESS (0, 1)

when the risk attitude combinations are set as Ap � − 1, As �

− 1 with the initial values of other parameters assigned as
Figure 1. ,at means risk-seeking attitudes of the Platform
and the Seller make contributions to promoting the evo-
lution of online shopping quality control process in a
positive direction for Case 1.

Figure 9 shows the results of simulation when risk at-
titudes and supervision intensities are considered as vari-
ables with the values of other parameters assigned as
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Figure 1(b). Figure 9(a) shows that the dynamic system of
the strategy choices of members evolves from the ESS (0, 0)

to the ESS (0, 1) when both α and β are no less than 0.65 with
Ap � 0, As � 0. Similarly, Figure 9(b) shows that the dy-
namic system of the strategy choices of members evolves
from the ESS (0, 0) to the ESS (0, 1) when both α and β are
no less than 0.5 with Ap � − 1, As � − 1. Figure 9(d) shows
that the dynamic system of the strategy choices of members
evolves from the ESS (0, 0) to the ESS (0, 1) when both α and
β are no less than 0.65 with Ap � 1, As � − 1. ,ese results
indicate that under the condition satisfying Figure 1(b),
higher intensities of the government supervision make
contributions to promoting the evolution of online shopping
quality control process in a positive direction when one of
the following three situations occurs: ① both the Platform
and the Seller are risk-neutral,② both the Platform and the
Seller are risk-seeking, and③ the Platform is risk-averse and
the Seller is risk-seeking. In contrast, the intensities of the
government supervision have almost no effect on the out-
come of the evolutionary process when Ap � 1, As � 1as
shown in Figure 9(c). Moreover, with the risk attitude
combination of the Ap � − 1, As � 1, the dynamic system is
in a cyclical state with no stable evolutionary strategy as time
going on when higher intensities are no less than 0.65 as
shown in Figure 9(e).

Figure 7 shows that the evolution results of dynamic
system of the members’ strategy choices have no obvious
change with various risk attitude combinations. ,at means,
for Case 3, risk attitudes of the Platform and the Seller have
no significant impact on the evolution directions of mem-
bers’ behaviour strategies.

Figure 10 shows the results of simulation when risk
attitudes and supervision intensities are considered as
variables with the values of other parameters assigned as
Figure 3(b). Figure 10(b) shows that the dynamic system of
the strategy choices of members evolves from the ESS (0, 1)

to the ESS (1, 1) when both α and β are no less than 0.65 with
Ap � − 1, As � − 1. Similarly, Figure 10(e) shows that the
dynamic system of the strategy choices of members evolves
from the ESS (0, 1) to the ESS (1, 1) when both α and β are
no less than 0.8 with Ap � − 1, As � 1.,esemean that under
the condition satisfying Figure 3(b), higher intensities of the
government supervision make contribution to promoting
the evolution of online shopping quality control process in a
positive direction when one of the following two situations
occurs:① both the Platform and the Seller are risk-seeking;
② the Platform is risk-seeking and the Seller is risk-averse.
In contrast, the intensities of the government supervision
have almost no effect on the results of the evolutionary
process when Ap � 1, As � 1 or Ap � 1, As � − 1 as shown in
Figures 10(c) and 10(d).

Figure 8 shows that the dynamic system of the members’
strategy choices has no evolutionary stability strategy (ESS)
when Ap � − 1, As � − 1 with the values of other parameters
assigned as Figure 4(a). In addition, other risk attitude
combinations do not change the evolutionary stability
strategy (ESS) (1, 0) for Case 4.

Figure 11 shows the results of simulation when risk
attitudes and supervision intensities are considered as
variables with the values of other parameters assigned as
Figure 4(a). Figure 11(a) shows that the dynamic system of
the strategy choices of members evolves from the ESS (1, 0))

to the ESS (1, 1) when both α and β are no less than 0.8 with
Ap � 0, As � 0. Similarly, Figure 11(b) shows that the dy-
namic system of the strategy choices of members evolves
from the ESS (1, 0) to the ESS (1, 1) when both α and β are
no less than 0.65 with Ap � − 1, As � − 1. Figure 11(c) shows
that the dynamic system of the strategy choices of members
evolves from the ESS (1, 0) to the ESS (0, 0) when both α and
β are no more than 0.35 with Ap � 1, As � 1. ,ese results
indicate that under the condition satisfying Figure 4(a),
higher intensities of the government supervision make
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Figure 8: Evolution results with the change of risk attitudes by the initial values in Case 4.
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Figure 10: Evolution results with the change of α and β by the initial values in Case 3. (a) Ap � 0, As � 0. (b) Ap � − 1, As � − 1.
(c) Ap � 1, As � 1. (d) Ap � 1, As � − 1. (e) Ap � − 1, As � 1.
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Figure 11: Evolution results with the change of α and β by the initial values in Case 4. (a) Ap � 0, As � 0. (b) Ap � − 1, As � − 1.
(c) Ap � 1, As � 1. (d) Ap � 1, As � − 1. (e) Ap � − 1, As � 1.
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contribution to promoting the evolution of online shopping
quality control process in a positive direction when the
Platform and the Seller have the same risk attitude, re-
gardless of risk-neutral, risk-seeking, or risk-aversion. In
contrast, the intensities of the government supervision have
almost no effect on the outcome of the evolutionary process
when Ap � − 1, As � 1 as shown in Figure 11(e). Moreover,
with the risk attitude combination of the Ap � 1, As � − 1,
the dynamic system is in a cyclical state with no stable
evolutionary strategy as time going on when higher inten-
sities are no less than 0.65 as shown in Figure 11(c). It is
worth noting that when the supervision intensity takes some
certain values (α � β � 0.65 in Figure 11(a) or α � β � 0.5 in
Figure 11(b)), the dynamic system does not have an evo-
lutionary stable strategy but is in cyclical fluctuations. ,at
indicates that some medium supervision intensities may
cause the participants’ strategy evolution to be unstable
when both the Platform’s and the Seller’s risk attitudes are
risk-neutral or risk-seeking.

5. Conclusions and Discussion

In this paper, we establish the evolutionary game model of
online shopping quality control between the Platform and
the Seller with the consideration of risk attitudes and the
government supervision by using simulation analysis. Sec-
tion 5.1 will clarify the major conclusions. ,e implications
in view of the academic areas and practical areas will be
discussed in Section 5.2. Section 5.3 provides the limitations
and future research of this paper.

5.1.MajorConclusions. In terms of the analysis in Sections 3
and 4, three major conclusions can be addressed as follows:

(1) ,e factors affecting the evolutionary stable strategy
of the online shopping quality game include: the
Platform’s cost of quality control, the intensities of
government supervision, the government’s fine for
the members, the control level of the Platform and
the fines imposed on sellers, the difference of extra
revenue of the Seller between two different choices,
the cost difference of the Seller between two different
choices, as well as the Platform’s risk revenue with
the strategy combination of (Control, Not compli-
ance) and the Seller’s risk revenue with the strategy
combination of (Not control, Compliance). As for
the Platform, when the government’s penalty for the
Platform and the Platform’s risk revenue with the
strategy combination of (Control, Not compliance)
are big enough compared with the control cost,
controlling the quality of the Seller is the better
strategic choice of the Platform. As for the Seller,
providing the compliant products is the better
strategic choice of the Seller when the difference of
extra revenue of the Seller with two different choices
and the government’s penalty for the Seller and the
Seller’s risk revenue with the strategy combination of
(Not control, Compliance) are big enough compared

with the cost difference of the Seller between the two
different choices.

(2) ,e double risk-seeking attitudes can promote the
positive evolution of the dynamic system of the
members’ strategy choices from the ESS (0, 0) to the
ESS (0, 1) in some cases. ,at means, in some special
cases, the risk-seeking members will gradually tend
to decide to choose self-disciplined behavioural
strategies. In other more cases, no matter what kind
of members cannot evolve in a positive direction on
their own. In contrast, the double risk-seeking at-
titudes can transform the evolutionary result from
ESS (1, 0) into the cyclical fluctuations with the
medium government supervision intensities
(α � β � 0.5).

(3) ,e government quality supervision has different
effects on quality assurance and improvement in the
various case. On the one hand, strengthening the
intensity of government supervision can promote the
benign transformation of evolutionary game results
in some cases. ,e high government supervision
intensity can transform the evolutionary stable
strategy from (0, 0) into (0, 1) when risk attitude
combination of the Platform and the Seller is (risk-
neutral, risk-neutral) or (risk-seeking, risk-seeking)
or (risk-aversion, risk-seeking). ,e high govern-
ment supervision intensity can transform the evo-
lutionary stable strategy from (0, 1) into (1, 1) when
risk attitude combination of the Platform and the
Seller is (risk-seeking, risk-seeking) or (risk-seeking,
risk-aversion). ,e high government supervision
intensity can transform the evolutionary stable
strategy from (1, 0) into (1, 1) when risk attitude
combination of the Platform and the Seller is (risk-
seeking, risk-seeking) or (risk-neutral, risk-neutral).
On the other hand, the changes of the government
supervision intensities may not help and may even
cause cyclical fluctuations in the evolutionary system
in some cases. ,e high intensities of government
supervision (α, β≥ 0.65) can transform the evolu-
tionary result from ESS (0, 0) into the cyclical
fluctuations when the Platform is risk-seeking and
the Seller is risk-averse. Moreover, the changes of the
supervision intensities may transform the evolu-
tionary result from ESS (1, 0) into the cyclical
fluctuations when the Seller’s risk attitude is risk-
seeking or risk-neutral.

5.2. Implications. In this study, we establish and analyse
the evolutionary game model of online shopping quality
control to discuss the influence of government supervi-
sion intensity on players’ behavioural decisions in dif-
ferent risk attitudes cases from the perspective of dynamic
evolution. ,e present study mainly blocks up the current
research study gaps from two fields: (1) many previous
studies on behavioural decision of online shopping only
focus on one stakeholder’s risk attitude [38], which ig-
nores the risk attitude interaction of participants. In this
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paper, we investigate the effects of combinations of risk
attitudes on the changes of members’ evolutionary stable
strategies using simulation analysis. ,e findings are
beneficial for researchers understanding the roles of en-
tities risk attitudes in the overall body of knowledge of
online shopping quality control. (2) ,e dynamics of
quality control behaviours of members with different risk
attitudes under government supervision is a complex
topic. ,e heterogeneous impacts of government quality
supervision are not fully discussed under different cir-
cumstances with varied risk attitude combinations of
participants in existing theoretical research studies
[2, 17, 19, 40, 42]. ,is study discusses the roles of gov-
ernment supervision intensity on quality control known
as a critical symbol of online shopping market sustain-
ability. ,e different effects of government supervision on
the quality control are analysed with various combina-
tions of risk attitudes. ,e conclusions on the complex
impact of the government supervision intensity enrich the
research studies of government’s supervision theory.

,is study also brings some implications for the
practical areas. (1) As for the Platform, the decrease of the
quality control cost is conducive to increasing the
probability of controlling the Seller. ,e Platform can use
the following two methods to promote the Seller to choose
to provide high-quality products: ① reducing the pro-
portion of rent collected from sellers, and ② increasing
sellers’ fraud costs by establishing and strengthening the
reputation mechanism and after-sales service rules. (2) As
for the Seller, reducing the cost of high-quality products
by optimizing the supply chain and other methods will
help sellers choose to provide consumers with high-
quality products. (3) When the Platform and the Sellers
are unwilling to make efforts for quality assurance, the
risk-seeking Platform should cooperate with the risk-
seeking Seller to make the Seller gradually choose to sell
compliant products. (4) ,e government plays an indis-
pensable role in the quality control of online shopping.
,e results of this study show that increasing the
benchmark fines appropriately can help the quality as-
surance of the online shopping supply chain. Moreover,
the influences of the intensity of government supervision
are highly uncertain and complex. It can be inferred from
the simulation analysis that when members are all risk-
seeking, strengthening government supervision will help
promote the transition of members’ behavioural choices
in a benign direction. It is worth noting that government
strengthening quality supervision is not always good for
improving product quality.,e findings also show that the
changes of the supervision intensities may transform
behavioural evolutions of the participants into the cyclical
fluctuations in some special cases. Based on this, the
government should supervise online shopping on the
principle of tolerance and prudence. On the one hand, the
government should give sufficient space for online
shopping to fully stimulate market vitality. On the other
hand, the government should appropriately supervise to
ensure the interests of participants and promote the high-
quality development of the online shopping market.

5.3. Limitation and Future Research. Firstly, a single plat-
form and single seller are considered in this study. In reality,
however, there are many platforms and sellers in the online
market. In addition, the customer is not involved in this
study. Future research studies could be extended by dis-
cussing the interactive behaviours of network in the online
shopping market.

Secondly, although this study uses the expert consul-
tation method to determine the parameter values of the
evolutionary game model simulation, it still cannot perfectly
reflect the reality. Future research should try to overcome the
difficulty of determining proper parameter values to make
the results more helpful to guide the online shopping
practice.
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