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Abstract—In the process of e-commerce channel cooperation,
a principal-agent relationship exists between manufacturers
and retailers. The behavior of retailers cannot be fully observed,
leading to the possibility of rent-seeking behavior. This rent-
seeking behavior in e-commerce has resulted in serious resource
waste and loss of benefits. This study, based on game theory and
the principal-agent problem, establishes a three-party game
model involving manufacturers, retailers, and rent-seekers
under risk neutrality. By solving the Nash equilibrium, the
three-party game model explores the influencing factors of rent-
seeking behavior in e-commerce channels. According to the
results of the game model, governance and prevention measures
for rent-seeking behavior are provided.

Index Terms—E-commerce channel, Rent-seeking behavior,
Principal-agent, Game theory

I. INTRODUCTION

O wing to the emergence and growth of technology[1],
the digital economy has promoted the continuous
expansion of e-commerce. Various e-commerce platforms
have emerged and grown. In this context, E-commerce

platforms represent another type of supply chain channel
nurtured in this context: manufacturers produce goods and
retailers sell on e-commerce platforms. Compared with
traditional marketing models, e-commerce platforms can
significantly reduce lost sales and the costs of conventional
plans [2] while providing more transaction channels for
consumers and manufacturers. This promotes the
transformation of business models and consumer habits [3]
and fosters the development of the logistics and supply chain
industry.

As the goods produced by the manufacturer are sold to
consumers through retailers, therefore,retailers can
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communicate directly with consumers through sales and
quickly and accurately grasp market information. However,
manufacturers can only improve the goods based on the
information fed back by retailers. Therefore, the behavior of
retailers cannot be fully observed, giving them an information
advantage [2]. This establishes a principal-agent relationship
in the channel. In this relationship,the retailer with the
information advantage is the agent, and the manufacturer with
the information disadvantage is the principal. To maximize
their own interests, retailers may use their information
advantage to generate rent-seeking motives, causing damage
to the interests of manufacturers [4].

“Rent-seeking” refers to “seeking direct, nonproductive
profit” [5]. The concept of rent-seeking was first proposed by
American economist Krueger [6] in his study “Political
Economy of Rent-Seeking Society.” Subsequently, rent-
seeking theory has been widely used to describe and explain
transaction behaviors in nonproductive fields, particularly
social phenomena related to privileges and corruption [7].
Baland, J.M. et al. [8] introduced the rent-seeking model into
the opportunity cost research of giving up entrepreneurial
spirit, finding that resource prosperity often increases in rent-
seeking activities and promotes the emergence of the
entrepreneurial spirit. Boldrin, M. et al. [9] reported that
public and private rent-seeking behavior plays a vital role in
determining the social utility of innovation. Hodler, R. [10]
found that rent-seeking behavior may indeed be a major
determinant of aid effectiveness. Luis, C. [11] reported that
under autocratic rule, rent-seeking reflects the dictator’s
preference for such activities, and under parliamentary rule,
rent-seeking depends on parliamentary voting. Choi, S.G. et
al. [12] discussed from a cultural perspective how culture
affects the nature and level of rent-seeking pursued by society
and whether institutional changes will strengthen or
undermine rent-seeking behavior. Chen Yijin [13] conducted
further research on rent-setting and rent-seeking behaviors,
finding that they are two aspects of a process, and if the right-
holder participates in the entire process, then these two
aspects always play a role. He Wei [14] conducted an analysis
of rent-seeking behavior from the perspective of political
economy. By making innovations based on Western
economic theory, he managed to successfully construct an
analytical framework that is applicable to the rent-seeking
issues in China's transitional period. He also established a
corresponding theoretical system, interpreted novel domestic
phenomena, and furnished solid theoretical support and
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guidance for the construction of China's socialist market
economic system.and developed a rent-seeking theory
suitable for our country. Zheng Changde et al. [15] analyzed
the reasons for the agent’s participation in rent-seeking
behavior in the principal-agent relationship in enterprises
from the perspective of game theory and proposed methods
to prevent rent-seeking behavior. Li Yueheng [16]
established a game relationship between rent-seeking
behavior between universities and teachers and proposed
policy recommendations for governance. Li Baiyan [17]
established an evolutionary game model of the project quality
responsible team and the external regulatory body from the
perspective of project quality to study the rent-seeking
behavior in project quality supervision. Zeng Xiping et al. [18]
analyzed the possible rent-seeking behaviors in the process of
government procurement in universities based on its
characteristics and proposed countermeasures according to
the analysis results. Wang Binghong [19] analyzed various
rent-seeking behaviors, causes, and costs involved in the
supply of affordable housing in Nanjing. Zhang Jiahong [20]
studied rent-seeking behavior from the perspective of price
monopoly behavior and proposed regulatory suggestions in
areas such as the legal system, competitive environment,
information disclosure, and punishment measures. Wang
Xiaoyu [21] conducted research on rent-seeking behavior at
different stages based on the characteristics of project bidding.
Yang Jing [22] started from the perspective of the entire cycle
of affordable housing, identified whether there is rent-seeking
behavior during this stage, and analyzed the performance of
rent-seeking at each stage, thereby defining the subject of
rent-seeking behavior at this stage. Song Hongru [23] built a
model to analyze the impact of government subsidies,
corporate innovation, and political rent-seeking on investors’
investment decisions based on theoretical research. Xu
Dongsheng et al. [24] combined the agency problem in
venture capital with rent-seeking theory, established a game
model that includes monitoring and rent-seeking items, and
solved the equilibrium result of the game model as
(supervision, no rent-seeking). Scholars have conducted in-
depth research on rent-seeking problems in engineering
projects, universities, housing, etc.[[25]-[30]]. However, in
real-world circumstances[31], few scholars have conducted
research on rent-seeking behavior in e-commerce channels.

In e-commerce channels, rent-seeking behavior may
manifest in the following forms: (1) using the rules or
loopholes of the platform to conduct false transactions, order
- manipulation, review - manipulation, etc., and obtaining
improper benefits to improve their own sales or reputation,
damaging the interests of other retailers or consumers; (2)
using the data or resources of the platform to engage in unfair
competition or cooperation, obtaining unfair advantages or
profits, damaging the fairness of the platform; and (3) using
the influence or status of the platform to perform
unreasonable charges, revenue sharing, promotions, etc.,
obtaining excessive income or returns and damaging the
sustainable development of the platform. Herein, we discuss
these areas[32]. This study conducts in-depth research on the
second type of rent-seeking behavior in e-commerce channels;
establishes a three-party game model involving
manufacturers, retailers, and rent-seekers; and solves it.

Finally, based on the conclusions, this study proposes
suggestions for governance and prevention of rent-seeking
behavior in the principal-agent model relationship within e-
commerce channels.

Il. MODEL ASSUMPTIONS AND DESCRIPTION

In real-world decision-making[32], the members of the e-
commerce channel consist of a manufacturer, a retailer, and a
rent-seeker. The manufacturer only produces one type of
product, while retailer only sells one type of product, and the
rent-seeker only conducts rent-seeking activities with this
retailer. The rent-seeking activities between the retailer and
the rent-seeker, as well as the manufacturer’s supervision of
these activities, constitute a three-party game. In this game,
the manufacturer wholesales the goods to the retailer, and the
retailer sells the goods. In this process, the retailer can grasp
the basic information of the goods and obtain the preferences
and feedback of consumers on the goods. The retailer can
then sell the private information to the rent-seeker to conduct
rent-seeking activities. For the sake of simplicity, but without
loss of generality[34], this study first makes the following
parameter settings and basic assumptions to better analyze
and study the game model.

We assume that the market sales volume of the product is

as follows:
Q=A—-bP+Ke+e,

Where P is the market sales price of the product, A is the
market saturation point, K is the e-commerce efficiency
coefficient, and ¢ is the random market factor. Additionally,
e~N(0,02%). b(b > 0) is the proportionality coefficient, e is
the effort made by the retailer to sell the product, and the cost
function of the retailer’s effort is c(e) = e2. The unit cost
paid by the manufacturer to produce the goods is W, and the
wholesale price set is C;, satisfying C; < W < P. Therefore,
the retailer’s marginal profit is P — W. The retailer sells the
private information they have acquired to the rent-seeker at a
price of I. After obtaining the retailer’s private information,
the rent-seeker improves and manufactures the goods. The
manufacturing unit cost isC,, and the wholesale price isY,
satisfying C, <Y < P. Therefore, the retailer’s marginal
profit is P — Y. Assume that the retailer’s preference for
purchasing goods from the manufacturer is A, and the
preference for purchasing goods from the rent-seeker is 1 —
A. After the retailer purchases goods from both sources, they
will sell the goods at the same price, with the same level of
effort, and incur the same cost of effort.

The basic assumptions of the three-party game model in
the e-commerce channel are as follows:

(1) The manufacturer has two strategies to choose from,
namely, supervision and nonsupervision, with the cost of
supervision being S. The probability of the manufacturer’s
supervision is B, ; the probability of the manufacturer’s
successful supervision is B,. If the supervision is successful,
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Fig. 1: Rent-seeking game process diagram

the manufacturer will collect N times the retailer’s profit as a
fine and M times the rent-seeker’s profit as a fine.

(2) The retailer and the rent-seeker have two strategies to
choose from, namely, rent-seeking and nonrent-seeking, and
the rent-seeker has a fixed source of income a. The
probability of both parties seeking rent is PB.. In the rent-
seeking activity, the rent obtained by the retailer is I, and the
cost paid by the rent-seeker is I.

(3) If the retailer and the rent-seeker do not engage in rent-
seeking activities, and the manufacturer does not supervise,
the payments of the three parties are calculated as follows:

(P=W)Q —e?. av (W —C))Q.

(4) If the retailer and the rent-seeker do not engage in rent-
seeking activities and the manufacturer conducts supervision,
the payments of the retailer, the rent-seeker, and the
manufacturer are calculated as follows:

(P—-W)Q —e?. a. (W—-C,)Q—S.

(5) If the retailer and the rent-seeker engage in rent-seeking
activities and the manufacturer does not supervise, the
payments of the retailer, the rent-seeker, and the manufacturer
are calculated as follows:
AP-WQ+(1—-DP-Y)Q+I1—e*. (1-21)( -
C)Q+a—-1. 2A-1DH(W - (C)AQ.

(6) If the retailer and the rent-seeker engage in rent-seeking
activities, and the manufacturer conducts supervision but fails,
the payments of the retailer, the rent-seeker, and the
manufacturer are calculated as follows:

AMP-W)Q+(1—A)(P -Y)Q+1—e?
A-20) -C)R+a—1
CA-DW -C)HQ =S

(7) If the retailer and the rent-seeker engage in rent-seeking
activities, and the manufacturer conducts supervision and
succeeds, the payments of the retailer, the rent-seeker, and the
manufacturer are calculated as follows:

A=NRAP-WQ+(1A—-DP-Y)Q+1—e?]
A —M[A -2 - C)Q 1] +a
NIAMPP-WOQ+(1—-DP-Y)Q+1—-e?]+M[(1
=200 =-CHQ -1+ 2A-1)(W
-C)Q—S

Based on the above assumptions, draw a diagram of the
rent-seeking game process between the retailer, the rent-
seeker, and the manufacturer as shown above[35].

Hence, the three-party game model of the retailer, the rent-
seeker, and the manufacturer is shown in Fig. 1.

I1l. MODEL SOLUTION

Case 1: When the retailer and the rent-seeker engage in
rent-seeking activities with a probability of B., the expected
profits of the manufacturer when supervising and not
supervising are calculated as follows:
P{N[A(P—W)Q+(1—/1)(P—Y)Q+I—e2]+ }
" [MI@-22)(Y -C,)Q-1]+(22-D)W -C,)Q-S
+(1-R)I(22-)W -C,)Q-3]

+1-P)IW -C))Q-S]

Assume PN[AP-W)Q+(1—-DP-Y)Q+I—
e+ PM[(1 =20 (Y —C)Q —I]=X..

m, = BX+ B.B,[2A—1)(W — C,)Q — 5]

+ 1 - PRI - C)Q - 5]
—PRR[2A-1DW - C)Q -S]1+(1
= P)[(W = (1)Q - S]

m = PX+ [R2A-2)+1][(W - ()Q] =S (1)

m, = K[(24=2) + 1][(W - (;)Q] (2)

When the expected economic profits of the manufacturer
are equal whether it supervise or not, we can obtain the
optimal rent-seeking probabilities of the retailer and the rent-
seeker at the game equilibrium.

my =1, - BX + [P.(21— 2) + 1][(W — €)Q] - §

= Bl21-2) + 1 - )0

RX=S->P =<
= S 3)
P,,N[/1(P—W)Q+(1—A)(P—Y)Q+I—e2]+P,,M[(1—21)(Y—C2)Q—1] (
The optimal rent-seeking probability of the retailer and the
rent-seeker is related to S,P,,N,M,,Q,Y,W,P,C,,1,e2. P.

is positively proportional to S, e? and inversely proportional
to P,N,M,Q,I. When Y — W > w P is inversely
2M(Y—Cp) , Pr is

m =P

r

proportional to A , and when Y — W <

positively proportional to A .
Case 2: When the manufacturer conducts supervision
actions with a probability of B,,, the expected profits of the
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retailer when engaging in rent-seeking activities and normal
work are calculated as follows:
5 P.A-N)[ A(P-W)Q+(1-A)(P-Y)Q+1—¢’]
T3 = m
© - RIAP-WIQHA- (P -Y)Q+ 1 —e?]
+1-P)[L-A)(P-Y)Q+1-€’]

Assume AP —W)Q+ (1 —-D)(P-Y)Q +1 —e?=Z

;=2 -P.PZN =[A(P-W)Q+(1-A)(P-Y)Q+1-¢°] (4)
—P PN[A(P-W)Q+(1-A)(P-Y)Q+1-¢°]
7, =Py {P[(P-W)Q-€" |+ (L-R)[(P-W)Q—¢ ]}
+(1-P,)[(P-W)Q-¢’]
=(P-W)Q-¢’

When the expected profits of the retailer are equal whether
they engage in rent-seeking activities or normal work, we can
obtain the optimal supervision probability of the
manufacturer at the game equilibrium.

Ty =1, > [A(P-W)Q+ (1 —DP-Y)Q+1—e?]

—P,P,N[A(P—-W)Q+(1—-N)(P-Y)Q +1—e?]

= (P-Y)Q —e?
_ A-1)(Y-W)Q+1
Bn = PyN[A(P-W)Q+(1-A)(P-Y)Q+I—€?] (6)

The optimal rent-seeking probability of the manufacturer

is related to B, N,A,Q,Y,W,P,1,e*. P, is positively

proportional to e? and inversely proportional to P,, N, I, 4, Q.

®)

Case 3: When the manufacturer takes supervisory actions
with a probability of B,,, the expected returns of the rent-
seeker from rent-seeking activities and normal work are
calculated as follows:

- {PA-M)[@-22)(Y -C,)Q-1]+Pa}
T ra-Rraa-22)(Y -C,)Q +a - 1]
+1-P)[A-22)Y -C,)Q+a 1]

=-P,PM[(1-24)(Y -C,)Q]+P,PMI +(1-22)(Y -C,)Q+a -1
s = BpB,M[I — (1 = 21)(Y — C,)Q] + (1 — 2A)(Y —
C)Q+a—1(7)

g = Pp[Poa+ (1 —=B)a]l+ (1 —P,) =a(8)

In the situation where the expected returns from rent-
seeking activities and those from normal work are equal for
the rent-seeker, we can obtain the optimal supervision
probability of the manufacturer at the game equilibrium.

s = g = By P,M[I — (1 —20)(Y — C,)Q] + (1 —2A) (Y
-C)+a—-I=a«a
1
by = P,,_M 9)

Through the process of solving the model, we can obtain
the mixed strategy Nash equilibrium of the three-party game
model involving the retailer, the rent-seeker, and the
manufacturer as follows:

. s
7= PN[A(P-W)Q+(A-2)(P-Y)Q+I—€* |+ RM[(L-24)(Y -C,)Q-1]’
b (A-1Y -W)Q+1 ]

™ TP N[A(P-W)Q+(A—-2)(P-Y)Q+1—¢’]
or

. s
[F = PN[A(P-W)Q+(1-A)(P-Y)Q+1 - |+ RM[A-22)(Y -C,)Q- 1]’

. 1
P, =
m2 PM]

v

Conclusion 1: The rent-seeking behavior of the retailer and
the rent-seeker is influenced by the rent-seeking rent[36],
supervision cost, supervision efficiency, penalty coefficient,
the retailer’s purchasing preference for goods, the retailer’s
effort cost, and the volume of goods sold.

By solving Case 1, we can obtain the optimal rent-seeking
probabilities of the retailer and the rent-seeker at the game

equilibrium as follows:
S

P =
" RN[A(P-W)Q+(1-A)(P-Y)Q+1-¢€" |+ RM[(-24)(Y —C,)Q-1]
The game equilibrium indicates that the retailer and the
rent-seeker will choose to engage in rent-seeking activities to

obtain additional income with a probability of p* as the

optimal standard. When the probability of the retailer and the
rent-seeker engaging in rent-seeking activities is B. > P.", the
manufacturer’s optimal strategy is to supervise; when the
probability is B. < B.", the manufacturer’s optimal strategy is
not to supervise; when the probability is B. = B.*, the
manufacturer’s optimal strategy is to randomly choose
whether to supervise or not.

The probability P.* is directly proportional to the
supervision cost S; in other words, a higher supervision cost
yields a greater likelihood of rent-seeking activities. This is
consistent with most research results, suggesting that
supervision cost generally affects rent-seeking activities.
Therefore, in real life settings, it is necessary to minimize
supervision costs, improve the efficiency of supervision over
rent-seeking activities, and reduce the occurrence of rent-
seeking behavior [16][24][37][38].

The probability B." is inversely proportional to the
supervision efficiency B, and the penalty coefficients N, M.
In other words, a higher supervision efficiency and a greater
penalty for rent-seeking activities yield a less likely
occurrence of rent-seeking behavior. Therefore, the
manufacturer needs to improve its own supervision efficiency
over rent-seeking behavior, adopt diversified methods to
supervise rent-seeking behavior, make the supervision
mechanism more standardized and efficient, and increase the
penalty intensity on the basis of effective supervision. Once
rent-seeking behavior is discovered, it should not be tolerated,
and the retailer and the rent-seeker should be immediately
subjected to the penalty system. Only by resolutely and
thoroughly implementing the supervision mechanism and
penalty mechanism can the possibility of rent-seeking
behavior be reduced.

The relationship between the probability B.* and the
retailer’s preference for purchasing goods A is influenced

by the wholesale prices of the manufacturer and the rent-
2M(Y-Cy)

When Y_W>T’ P" s

seeker. g

inversely
proportional to the retailer’s preference for purchasing goods
A;wheny —W < @ B.* is directly proportional to
the retailer’s preference for purchasing goods A . As0020P,.*
is a parameter that only arises during the rent-seeking process,

once rent-seeking behavior occurs, the retailer can choose to
wholesale goods from two sources. If the wholesale price of
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the rent-seeker is higher than the wholesale price of the
manufacturer, the retailer will be more willing to purchase
goods from the manufacturer. As the retailer only obtains a
temporary benefit, which is not helpful for long-term
development, the retailer’s willingness to seek rent again will
greatly reduce, and the possibility of rent-seeking activities
will decrease.

The relationship between the probability P.* and the rent-
seeking rent Iis influenced by the manufacturer’s penalty
coefficients for the retailer and the rent-seeker. When N >
W, B.” is inversely proportional to the rent-seeking rent I;
when N < W, B.” is directly proportional to the rent-seeking
rent I. Therefore, when the retailer’s penalty coefficient is
greater than the rent-seeker’s penalty coefficient, the retailer
will be at a disadvantage in this set of rent-seeking activities,
receiving greater penalties and bearing greater risks, and the
retailer naturally will not choose to seek rent.

The probability B." is inversely proportional to the
retailer’s effort cost e? and the volume of goods sold Q. The
more effort cost the retailer pays, the smaller the probability
of rent-seeking activities, suggesting that the retailer is more
focused on selling products at this time and has no intention
to participate in rent-seeking activities.

Conclusion 2: Considering that the retailer’s interests are
maximized, the manufacturer’s supervision behavior is
related to the manufacturer’s supervision efficiency, penalty
coefficient, rent-seeking costs, and the retailer’s effort costs.

By solving Case 2, we can obtain the optimal supervision
probability of the manufacturer at the game equilibrium as

follows:
% A-D)(Y-W)Q+I

T PLN[A(P=W)Q+(1-A)(P-Y)Q+I—e?]

Pml

The game equilibrium indicates that the manufacturer will
choose whether to supervise the retailer’s rent-seeking
activities based on the optimal supervision probability P,,;".
When the probability of the manufacturer supervising the
retailer’s rent-seeking activities is B, > P,,;", the retailer’s
optimal strategy is not to seek rent and to work normally;
when the probability is P, < P, the retailer’s optimal
strategy is to seek rent; when the probability is B, = Pp,;",
the retailer’s optimal strategy is to randomly choose whether
to seek rent or not.

The probability P,,* is inversely proportional to the
manufacturer’s supervision efficiency P, and the penalty
coefficient N . A higher manufacturer’s supervision
efficiency and a greater penalty coefficient for rent-seeking
behavior yield a lower probability of the retailer engaging in
rent-seeking. This indicates that when the manufacturer has
an efficient supervision system and a significant penalty for
rent-seeking behavior, it can effectively suppress the
retailer’s rent-seeking activities, which helps reduce the
manufacturer’s optimal supervision probability.

The probability P~ is inversely proportional to the
volume of goods sold Q. The more goods sold, the harder the
retailer works to sell them. Consequently, the manufacturer is
willing to wholesale more goods to the retailer and will trust

the retailer more. Naturally, this will reduce the probability of
supervising the retailer’s rent-seeking behavior.

The probability P,,* is directly proportional to the
retailer’s effort cost e2. The more effort the retailer puts in,
the higher the costs generated in the sales process. If rent-
seeking behavior is discovered, it will lead to greater losses;
hence, the retailer will be less likely to engage in rent-seeking.
Instead, the retailer is more likely to choose to improve their
own sales skills to reduce effort costs.

Conclusion 3: Considering that the rent-seeker’s interests
are maximized, the manufacturer’s supervision behavior is
associated with the manufacturer’s supervision efficiency and
penalty coefficient.

By solving Case 3, we can obtain the optimal supervision
probability of the manufacturer at the game equilibrium as

follows: P,,,* = ﬁ. This optimal probability indicates that

the manufacturer will choose whether to supervise the rent-
seeker’s rent-seeking activities based on the optimal
supervision probability P,,,*. When the probability of the
manufacturer supervising the rent-seeker’s rent-seeking
activities is B, > P,,,", the rent-seeker’s optimal strategy is
not to seek rent and to work normally; when the probability
is P, < Pp,", the rent-seeker’s optimal strategy is to seek
rent; when the probability is B,, = P,,,,", the rent-seeker’s
optimal strategy is to randomly choose whether to seek rent
or not.

The probability P,,,* is inversely proportional to the
manufacturer’s supervision efficiency P, and the penalty
coefficient M. This indicates that the supervision mechanism
and penalty mechanism established by the manufacturer play
a vital role in the game model. The manufacturer can
constrain the rent-seeking behavior of the rent-seeker by
establishing effective supervision mechanisms and penalty
mechanisms, thereby reducing the probability of rent-seeking,
lowering the optimal supervision probability, and achieving
the goal of maximizing profits.

Conclusion 4: As evident from Scenario 1 and Scenario 2,
the rent-seeking behavior of the retailer and the supervision
behavior of the manufacturer are inversely proportional to the
e-commerce efficiency coefficient. The e-commerce
efficiency coefficient is an indicator that measures the
attractiveness and influence of the e-commerce platform on
retailers. The e-commerce efficiency coefficient is related to
factors such as the traffic, conversion rate, product categories,
and service quality of the e-commerce platform. A higher e-
commerce efficiency coefficient K yields more customers,
higher sales, lower operating costs, and a better user
experience of the e-commerce platform for the retailers. This
motivates retailers to invest more resources and energy on the
e-commerce platform, reducing the motivation and space for
rent-seeking behavior. Thus, the probability of the
manufacturer supervising the retailer’s rent-seeking behavior
will decrease. A smaller value of the e-commerce efficiency
coefficient K results in a weaker attractiveness and influence
of the e-commerce platform on retailers. Retailers’ profits on
the e-commerce platform are smaller and their
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competitiveness is weaker, and they may tend to improve
their own profits through rent-seeking behavior. The
probability of rent-seeking behavior will increase [39]. As a
result, the manufacturer’s supervision probability,
supervision cost, and risk will increase.

IV. CONCLUSION AND SUGGESTIONS

A. Conclusion

This study delves intothe tripartite rent-seeking game
model among manufacturers, retailers, and rent-seekers
within e-commerce channels. Furthermore, this study
calculates the optimal rent-seeking probability of retailers and
rent-seekers and the optimal supervision probability of
manufacturers. Finally, this study determines the relationship
between the optimal rent-seeking probability, the optimal
supervision probability, and other factors. The main
conclusions of this study are as follows:

By solving the tripartite game model of e-commerce
channels, we can obtain the mixed strategy Nash equilibrium
of the game model of retailers and manufacturers as follows:

. s
IR = PN[A(P-W)Q+{-A)(P-Y)Q+I—€* |+ RM[A-24)(Y -C,)Q- 1]’

P (A=Y -W)Q+1 ]
™ TP N[AP-W)Q+(L-A)(P-Y)Q+1 —€’]

The mixed strategy Nash equilibrium of the rent-seeker
and manufacturer game model is calculated as follows:

. S
% :RN[A(P—W)Q+(1—A)(P—Y)Q+I—92:|+PVM[(1—21)(Y—CZ)Q—I]'
1

P2 = PvM]

In game equilibrium, the rent-seeking behaviors of retailers
and rent-seekers are related to supervision costs, supervision
efficiency, penalty coefficient, rent - seeking return, sales
volume of goods, retailers’ effort costs, and purchase
preference. Specifically, the optimal rent-seeking probability
is positively correlated with supervision costs and inversely
correlated with supervision efficiency, penalty coefficient,
retailer’s effort costs, and commodity sales volume. The
manufacturer can judge whether to supervise the retailer’s
behavior according to the optimal rent-seeking probability
and optimize its supervision efficiency according to the
relationship between the optimal rent-seeking probability and
other factors.

In game equilibrium, the manufacturer’s optimal
supervision probability is related to its supervision efficiency,
penalty coefficient, rent-seeking costs, and retailer’s effort
costs. Specifically, the optimal supervision probability is
positively correlated with the effort costs of retailers and
inversely correlated with the probability of successful
supervision, penalty coefficient, and sales volume of goods.
Manufacturers can judge their current supervision efficiency
according to the optimal supervision probability and reduce
the probability of retailers seeking rent by improving the
probability and penalty coefficient of supervision success to
better safeguard their own interests.

B. Suggestions
Based on the above research, this study proposes
suggestions from the following aspects:

1) Whether it is the optimal supervision probability of the
manufacturer or the optimal rent-seeking probability of the
retailer and the rent-seeker, is influenced by elements
withinthe manufacturer’s supervision mechanism ,such as the
penalty coefficient. Therefore, the manufacturer should
establish a comprehensive supervision and punishment
mechanism, including clear rules, systems, rewards and
punishments, audits, and reports. The use of the Internet, big
data, and other technologies can improve the efficiency and
accuracy of supervision, reduce the manpower and time
required for supervision, lower the costs of supervision, and
make the supervision process and results public to enhance
the credibility and fairness of supervision and strengthen the
deterrent and influence of supervision.

2) A higher effort costs indicates that the retailer has spent
more time and energy to increase the sales volume of goods.
The manufacturer can encourage the retailer’s efforts by
providing rewards, training, support, and other incentives,
which can enhance the cooperative relationship with the
retailer and reduce the occurrence of rent-seeking behavior.
Moreover, the manufacturer needs to strengthen
communication and coordination with the retailer, understand
the retailer’s needs and difficulties, endeavor to reduce
conflicts and disputes caused by information asymmetry,
respect the legitimate rights and interests of the retailer, not
use its own advantageous position to squeeze the profit space
of the retailer, and not damage the development potential of
the retailer, and establish a fair, just, and open e-commerce
channel relationship.

3) Manufacturers should reasonably set wholesale prices to
balance their own profits, the interests of retailers, and market
competitiveness. Manufacturers can adjust wholesale prices
flexibly based on the retailer’s preference for purchasing
goods and market conditions. On the one hand,if the retailer
has a high preference for purchasing goods, it indicates that
the retailer is not greatly affected by the wholesale price of
the goods and will continue to wholesale goods from the
manufacturer. On the other hand,if the retailer has a low
preference for purchasing goods”, it indicates that the retailer
is sensitive to the wholesale price of the goods, and the
volume of goods purchased will be affected by the price. In
this case, the manufacturer should timely understand the
situation with the retailer, set a reasonable wholesale price,
and reduce the probability of rent-seeking behavior.

4) We increase the traffic and conversion rate of the e-
commerce platform to expand the customer base and sales
opportunities for retailers, thereby enhancing their loyalty
and satisfaction[40]. We optimize the technology and
management of the e-commerce platform to improve
operational efficiency and service quality, reduce the
operating costss and risks borne by retailerscosts, and
streamline supplier selection decisions. This will improve the
entire business process within organizations[41]. We
establish a credit and supervision mechanism for the e-
commerce platform to standardize the behavior and
responsibilities of retailers, minimize the occurrence and
impact of rent-seeking behavior, and protect the interests and
rights of manufacturers.
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