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Pricing and promotion are two important decisions during the market launch of new consumer electronics products. Nowadays,
the pricing and promotion of consumer electronic products are often not made separately but at the same time.+is study focuses
on the pricing-promotion coordination mechanism of a secondary supply chain of new consumer electronics products (which
consists of a manufacturer and a seller). Price and the degree of promotion together affect the demand for products. Manu-
facturers give sellers a sales target. Manufacturers and sellers set prices and promotions separately, introduce repurchase penalty
joint contracts, and establish supply chain profit models to compare and analyze optimal pricing, promotion efforts, and
maximum profit of supply chains under different decision-making situations. We prove that the repurchase penalty joint contract
can coordinate the supply chain under the assumptions of a single-period game and amultiperiod repeated game.+e results show
that under the repurchase penalty joint contract, when manufacturers and sellers choose high prices and high promotions at the
same time, the supply chain of new consumer electronics products has the largest profit. Finally, numerical experiments are
conducted to study the influence of parameters on optimal decision-making and supply chain profits.

1. Introduction

China is the world’s largest consumer, producer, and ex-
porter of consumer electronic products. With the contin-
uous escalation of Sino-US trade frictions, as the world’s
largest producer and exporter of consumer electronics
products, China’s export of consumer electronics products
will inevitably be affected. According to statistics fromChina
International Capital Corporation, China’s exports to the
United States are mainly machinery, equipment, and in-
struments, which are mainly home appliances, electronics,
and other categories according to classification, accounting
for 48% of the total exports [1]. On the one hand, in the
process of Sino-US trade frictions, consumer electronic
products are bound to become part of the US high tariffs. On
the other hand, the rapid iteration speed of consumer

electronics products has intensified competition in the
domestic market, such as the double launch of new models
of Applemobile phones a year. China’s consumer electronics
industry is struggling to survive under the dual squeeze of
fierce competition in the domestic market and constant
external Sino-US trade frictions. +erefore, designing an
effective pricing and promotion coordination mechanism in
the early stage of the advent of new consumer electronics
products can effectively reduce the impact of Sino-US trade
frictions and enable new consumer electronics products to
increase revenue steadily, which is of great significance to
upstream and downstream enterprises in the supply chain.

Existing new product supply chain research mainly
focuses on the allocation of new product supply chain, risk
assessment, new product development performance, and
channel efficiency, but few scholars have specifically studied
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the issue of the new product pricing-promotion mechanism.
For example, Clark et al. [1] and Handfield and Ragatz [2]
studied the selection of suppliers and the development of
new products. +ere are also some scholars studying the
diffusion of new products. Amini et al. [3] used agent
modeling, and simulation methods are based on three dif-
ferent supply chain production-sales strategies to study their
impact on the diffusion of new products. Scholars like
Gutierrez and Xiuli [4] studied the interaction between
manufacturers and sellers in the innovative durable goods
supply chain. Chiang [5] studied the impact of dynamic
pricing strategies on the efficiency of supply chain channels
in both the centralization and decentralization of the new
product supply chain. Considering that, it is more appro-
priate to the demand form of the new products expected in
this article. I specially refer to the demand form of new
products in study by Lariviere and Padmanabhan [6] and
Ray [7], that is, prices and promotion efforts jointly affect the
demand for new products.

In the consumer electronics industry, new products are
the key to a company’s market leadership; in addition,
pricing and promotion are key factors for new products to
enter the market successfully. Appropriate pricing directly
affects product demand. For example, Apple’s iPhone7 Red
Special Edition has become the shortest-lived mobile phone
in Apple’s series of mobile phones because of its high pricing
and poor sales. In addition, under the premise that there is
no substantial breakthrough in new consumer electronics
technology, some effective promotions that do not affect the
selling price also have a great impact on the demand for new
products, such as the hunger marketing strategies of Apple
and Xiaomi and various advertising of consumer electronics
manufacturers. From the perspective of new product pricing
and promotion decision-making research, domestic and
foreign research mainly focuses on two aspects. First, re-
search on the optimal pricing and promotion strategies of
new products when there are different market segments
[8–11] studied the decision-making of pricing and pro-
motion efforts in a multistage supply chain. Liu et al. [12]
studied the impact of promotion efforts under dual channels
on the profits of manufacturers and retailers and concluded
that only synergy between the upstream and downstream of
the supply chain can improve promotion efficiency. Game
theory has been very successfully applied in many fields
[13, 14]. In supply chain research, game theory methods are
widely used. Zamarripa et al. [15] applied game theory to
industrial SCs and study solutions to maximize total profit
under Nash equilibrium.

In the early stage of new consumer electronics products
entering the market, this study proves that the repurchase
penalty joint contract can effectively coordinate the sec-
ondary supply chain and proposes the optimal pricing-
promotion strategy of the supply chain manufacturer-seller.
+e remaining content of the article is arranged as follows:
Section 2 describes the problem and establishes basic models
under different propositions and obtains the optimal price
and optimal promotion degree in different situations. +ird
section presents the empirical analysis of the study, and
fourth section further analyzes the influence of parameters

on decision-making and the overall profit of the supply
chain through numerical experiments. +e last section
concludes the study and presents future research directions.

2. Model Construction

2.1. Problem Statement. +is article considers a secondary
supply chain composed of a manufacturer and a seller. +e
manufacturer supplies a new consumer electronics product
to the seller. Assuming that both parties are independent
decision makers, the decision goal is to maximize the overall
profit of the supply chain. Due to the short life cycle and
single periodicity of consumer electronic products, inven-
tory-related costs are less dependent on product output,
order quantity, and order frequency, while pricing and
promotional efforts have seriously affected demand.
+erefore, in order to quickly open the market and increase
the overall profit of the new product supply chain to
maximize the profit, it is particularly important for man-
ufacturers and sellers of the new product supply chain to
make a strong pricing-promotion coordinated combination
decision.

2.2. Basic Assumptions

(1) +is type of new products is no different from tra-
ditional consumer electronic products in terms of
supply, sales channels, and target groups. +ere are
innovations in functions, but there is no essential
difference.

(2) Both manufacturers and sellers are rational eco-
nomic people

(3) All new products of this type produced by the
manufacturer are distributed to the seller, and the
manufacturer’s own production capacity can cope
with emergencies such as a surge in demand.

2.3. Related Symbols

P1: unit wholesale price, which is the manufacturer’s
decision variable and the seller’s acquisition cost
P2: unit retail price, that is, the seller’s decision variable
P3: the seller has not reached the sales target to reduce
the price for promotion
C1: manufacturer unit production cost
C2: manufacturer’s overall R&D cost
e1: manufacturer’s promotion effort level
e2: sales promotion effort level

+e manufacturer wholesales to the seller at the price
P1, and the seller sells it at the retail price P2 (P2 ≥P1). +e
manufacturer’s unit production cost is C1, and the overall
R&D cost C2 � (q∗R2)/2 (q is the R&D cost elasticity and
R is the innovation level). +e manufacturer determines
the unit promotion cost h1, and the seller determines the
unit promotion cost h2 (h1, h2 ≥0), and the price reduction
promotion price is P3 (P2 ≥P3 ≥P1). +e demand for new
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products is related to wholesale prices, retail prices, and
promotion costs. +is article uses the market demand
function: f(x) � a − k1P1 − k2P2 + e1 + e2, where a rep-
resents the predicted sales scale of new electronic prod-
ucts, K1 (K1 > 1) represents the wholesale price elasticity,
and K2 (K2 >1) is the retail price elasticity of commodities.
+e cost required for the promotion effort level of
manufacturers and sellers is expressed by the following
quadratic function:

h1 �
φe

2
1

2
,

h2 �
φe

2
1

2
, φ> 0.

(1)

Suppose f(x) is the sales target given by the manu-
facturer. Assuming the manufacturer’s profit is Π1 and the
seller’s profit is Π2, the expression is as follows:

Π1 � f(x)∗ P1 − C1(  − h1 − C2,

Π2 � f(x)∗ P2 − P1(  − h2.
(2)

+e expression of the total profit of the supply chain,
which is the sum of the profit of the manufacturer and the
seller, is

Π � P2 − C1( ∗f(x) − h1 − h2 − C2. (3)

It is assumed here that K2 ∗φ >0, that is, market demand
is more sensitive to retail price or promotion effort cost. For
consumer electronic products, retail prices or promotions
are bound to affect market demand.

2.4. Model Construction and Model Resolution. In order to
find the best supply chain pricing-promotion combina-
tion strategy, considering that the repurchase penalty
joint contract can effectively coordinate the supply chain
under the situation of uncertain market demand, this
section specially proposes the repurchase penalty joint
contract and introduces that the unit penalty price is m
and the unit reward price is n (under the contract, the
manufacturer sets a sales target a according to the forecast
(requires the seller to sell out) and sells the product to the
seller at the wholesale price P1, and the seller sets the retail
price P2 by himself. If the seller cannot achieve the sales
target, the manufacturer will repurchase the part that
exceeds the market demand at the wholesale price P1 and
punish it; if the sales target is achieved, the difference will
be rewarded according to the amount of the difference).
+e specific decision is made according to the game be-
havior and actual situation of the manufacturer and the
seller.

Case 1. a<f(x)

(1) +e seller follows the repurchase penalty contract. At
this time, the profits of the manufacturer, seller, and
supply chain are as follows:

Π1 � a∗ P1 − C1(  +[f(x) − a]∗ P1 − m(  − C2 − h1,

Π2 � a∗ P2 − P1(  +[f(x) − a]∗m − h2,

Π∗A � a∗ P2 − C1(  − P1[f(x) − a] − C2 − h1 − h2.

(4)

+en, the optimal decision problem under this
condition is that manufacturers and sellers choose
appropriate P1, P2 and promotion efforts e1, e2 to
maximize the overall return of the supply chain, that
is, the optimal decision is the optimal solution of the
following optimization model:

MaxP2 ≥P1Π P2, e1, e2( . (5)

Proposition 1. 1e optimal solution for the seller to follow
the repurchase penalty contract is

P
∗
1(A) � (a/k2),

P
∗
2(A) � (a/k2φ),

e
∗
1(A) � (− 2a(k1φ − 1)/k2

2φ),

e
∗
2(A) � (a/k2φ).

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

Proof. In order to verify whether the total profit  of the
supply chain can achieve the maximum value, a Hessian
matrix G1 is established:

G1 �

− 2k1 − k2 1 1

− k2 0 0 0

1 0 − φ 0

1 0 0 − φ

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (6)

From the value of matrix G1 � − K2
2 φ

2 < 0, it is easy to
verify that Π (P1, P2, e1, e2) is a strictly concave
function, so the optimal solution of problem (5)

satisfies

(zΠ/zP1) � 0,

(zΠ/zP2) � 0,

(zΠ/ze1) � 0,

(zΠ/ze2) � 0.

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

+us, the optimal

P∗1 , P∗2 , e∗1 , e∗2 can be obtained as

P
∗
1(A) �

a

k2
,

P
∗
2(A) �

a

k2φ
,

e
∗
1(A) �

− 2a k1φ − 1( 

k
2
2φ

,

e
∗
2(A) �

a

k2φ
.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(7)

Substituting (7) into (5), the maximum profit of the
supply chain based on the repurchase penalty con-
tract is
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Π∗A �
8k1a

2ϕ + k
2
2a

2
+ 4k2a

2
− 4a

2
− 4k

2
1a

2ϕ2 − 2k1k
2
2a

2ϕ − 4k1k2a
2ϕ

2k
4
2ϕ

. (8)

(2) +e seller does not follow the repurchase penalty
contract; the seller does not return the product and
reduces the price by themself. At this time, the profit of
the manufacturer, seller, and supply chain is as follows:

Π1 � a∗ P1 − C1(  − h1 − C2, (9)

Π2 � a∗ P2 − P1(  +[a − f(x)] ∗ P1 − P3(  − h2,

Π∗B � a∗ P2 − C1(  +[a − f(x)]∗ P1 − P3(  − h1 − h2 − C2.

(10)

+en, the optimal decision problem under this
condition is that manufacturers and sellers choose
appropriate P1, P2 and promotion efforts e1, e2 to
maximize the total revenue of the supply chain, that
is, the optimal decision is the optimal solution of the
following optimization model:

MaxP2 ≥P1Π P2, e1, e2( . (11)
□

Proposition 2. 1e optimal solution for the seller to follow
the repurchase penalty contract is

P
∗
1(B) � (k2P3 − a/k2),

P
∗
2(B) � (a/k2φ),

e
∗
1(B) � (2a + 2ak1φ − k1k2P3φ/k

2
2φ),

e
∗
2(B) � (a/k2

2φ).

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

Proof. In order to verify whether the total profit  of the
supply chain can achieve the maximum value, a Hessian
matrix G2 is established:

G2 �

2k1 k2 − 1 − 1

0 k2 0 0

− 1 − φ 0

− 1 0 − φ

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (12)

From the value of matrix G2 � − K2
2 φ2 <0, it is easy to

verify that Π (P1, P2, e1, e2) is a strictly concave
function, so the optimal solution of problem (9)
satisfies

zΠ
zP1

� 0,

zΠ
zP2

� 0,

zΠ
ze1

� 0,

zΠ
ze2

� 0.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(13)

+us, the optimal P∗1 , P∗2 , e∗1 , e∗2 can be obtained as

P
∗
1(B) �

k2P3 − a

k2
,

P
∗
2(B) �

a

k2φ
,

e
∗
1(B) �

2a + 2ak1φ − k1k2P3φ
k
2
2φ

,

e
∗
2(B) �

a

k
2
2φ

.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(14)

+e maximum profit of the supply chain at this time
is

Π∗B �
4k

2
1k2φ

2
P3 + 4ak1k2φP3 + 2a

2
k1k

2
2φ + 4a

2
k1k2φ + a

2
k
2
2 + 4a

2
k2

2k
4
2φ

−
k
2
1k

2
2φ

2
P
2
3 + 4k

2
1a

2φ2
+ 2k1k

3
2P3φ + 2k1k

2
2P3φ

2k
4
2φ

+
8a

2
k1φ + 4a

2
+ 2C1ak

4
2φ + 2C2k

4
2

2k
4
2φ

.

(15)

(3) In order to ensure that the sales price will not
fluctuate significantly in the next cycle, the seller will
make a decision of neither returning the product nor
reducing the price. At this time, the profit of the
manufacturer, seller, and supply chain is as follows:

Π1 � a∗ P1 − C1(  − h1 − C2,

Π2 � a∗ P2 − P1(  − [a − f(x)]∗P1 − h2,

Π∗C � a∗ P2 − C1(  − [a − f(x)]∗P1 − C2 − h1 − h2.

(16)
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Under the same conditions, the optimal decision
problem is that manufacturers and sellers choose appro-
priate P1, P2 and promotion efforts e1, e2 to maximize the
overall revenue of the supply chain, that is, the optimal
decision is the optimal solution of the following optimiza-
tion model:

MaxP2 ≥P1Π P2, e1, e2( . (17)
□

Proposition 3. 1e optimal solution for the seller to follow
the repurchase penalty contract is

P
∗
1(C) � (a/k2),

P
∗
2(C) � (a/k2φ),

e
∗
1(C) � (− 2a(K1φ − 1)/k2

2φ),

e
∗
2(C) � (a/k2φ).

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

Proof. In order to verify whether the total profit  of the
supply chain can achieve the maximum value, a Hessian
matrix G3 is established:

G3 �

− 2k1 k2 1 1

0 − k2 0 0

1 0 − φ 0

1 0 − φ

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (18)

From the value of matrix G3 � K2
2 φ

2 <0, it is easy to
verify that Π (P1, P2, e1, e2) is a strictly concave function, so
the optimal solution of problem (17) satisfies

zΠ
zP1

� 0,

zΠ
zP2

� 0,

zΠ
ze1

� 0,

zΠ
ze2

� 0.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(19)

+us, the optimal P∗1 , P∗2 , e∗1 , e∗2 can be obtained as

P
∗
1(C) �

a

k2
,

P
∗
2(C) �

a

k2φ
,

e
∗
1(C) �

− 2a K1φ − 1( 

k
2
2φ

,

e
∗
2(C) �

a

k2φ
.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(20)

At this time, the maximum profit of the supply chain is

Π∗C �
8k1a

2ϕ + k
2
2a

2
+ 4k2a

2
− 4a

2
− 4k

2
1a

2ϕ2 − 2k1k
2
2a

2ϕ − 4k1k2a
2ϕ − 2k

4
2aϕ C1 + C2( 

2k
4
2ϕ

. (21)

Proposition 4. In Case 1, Π∗A >Π
∗
B>Π
∗
C.

Proof. Judging from the expressions of Π∗A and Π∗B, Π
∗
A −

Π∗B � [a − f(x)]∗P3 > 0 always holds according to the
conditions. Judging from the expressions of Π∗B and
Π∗C, Π∗B − Π∗C � [a − f(x)]∗ (2P1 − P3)> 0 always holds
according to the conditions. It can be concluded that when

the sales target set by the manufacturer is less than the final
sales volume, Π∗A >Π

∗
B>Π
∗
C. □

Case 2. a>f(x), that is, when the final sales volume is
greater than the predicted market demand, regardless of
whether the initial seller chooses to comply with the
repurchase penalty joint contract, the profit change only
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exists in the manufacturer and the seller, and has no impact
on the profit of the supply chain. Supply chain profits are as
follows:

Π1 � a∗ P1 − C1(  − [f(x) − a]∗ n − h1 − C2,

Π2 � a∗ P2 − P1(  +[f(x) − a]∗ n − h2,

Π∗D � f(x)∗ P2 − C1(  − C2 − h1 − h2.

(22)

At this time, under this condition, P1 has no substantial
impact on the profit of the supply chain and k1 > 1 which is
regarded as a constant. +en, the optimal decision-making
problem becomes that the manufacturer chooses the ap-
propriate e1 and the seller chooses the appropriate P2 and
the promotion effort e2 to maximize the overall return of the
supply chain, that is, the optimal decision is the optimal
solution of the following optimization model:

MaxP2 ≥P1Π P2, e1, e2( . (23)

Proposition 5. 1e optimal P∗2 , e∗1 , e∗2 in Case 2 are

P
∗
2(D) �

a − C1K2 − K1P1

2 k2φ − 1( 
,

e
∗
1(D) �

aφ + C1K2φ − 2C1 − K1P1φ
2 k2φ − 1( 

,

e
∗
2(D) �

a − C1K2 − K1P1

2 k2φ − 1( 
.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(24)

Proof. In order to verify whether the total profit  of the
supply chain can achieve the maximum value, a Hessian
matrix G4 is established:

G4 �

− 2K2 1 1

1 − ϕ 0

1 0 − ϕ

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (25)

From the value of matrix G4 � 2ϕ − 2K2 φ2, it is easy to
verify that Π (P1, P2, e1, e2) is a strictly concave function, so
the optimal solution of problem (26) satisfies

(zΠ/zP2) � 0,

(zΠ/ze1) � 0,

(zΠ/ze2) � 0.

⎧⎪⎨

⎪⎩
+us, the optimal P∗2 , e∗1 , e∗2 can be ob-

tained as

P
∗
2(D) �

a − C1K2 − K1P1

2 k2φ − 1( 
,

e
∗
1(D) �

aφ + C1K2φ − 2C1 − K1P1φ
2 k2φ − 1( 

,

e
∗
2(D) �

a − C1K2 − K1P1

2 k2φ − 1( 
.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(26)

Substituting (8) into (23), the maximum profit of the
supply chain at this time is

Π∗D �
C1K

3
2 4φ − 2C

2
1K

3
2 − C

2
1K

2
2φ
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− 4C

2
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2
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2
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2
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+ 12C

2
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8 K2φ − 1( 
2
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2
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2
1φ − 8C

2
1 − 4C1K1K

2
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3
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2
− 14C1K1K2P1φ

8 K2φ − 1( 
2

+
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2
2φ

2
+ 4C1aK

2
2 − 2C1aK2φ

3

8 K2φ − 1( 
2

+
14C1aK2φ − 4C1aK2φ

2
− 4C1aK2 + 4C1aφ

2
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2
1P

2
1K2φ − 24K

2
1P

2
1K2

8 K2φ − 1( 
2
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K

2
1P

2
1φ − K

2
1P

2
1φ

3
− 2K

2
1P
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1 − 8K1P1aK2φ + 4K1P1aK2 + 2K1P1aϕ
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2φ3
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(27)

Proposition 6. When the sales target set by the manufacturer
is greater than the final sales volume, the supply chain profit
under the repurchase penalty contract and the profit in the
noncompliance contract are the same as Π∗D, but for the

manufacturer and the seller as a whole, it increases profits and
enhances promotion enthusiasm, which is conducive to the
manufacturer’s next cycle of new product demand forecasts
and promotion cost input by both parties, improves the success
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rate of new products on the market, and thereby increases the
profit level of the entire supply chain.

3. Numerical Analysis

In the previous section, we obtained the comparison results
of supply chain profits under different pricing and pro-
motion orders through theoretical analysis. In this section,
we will use numerical analysis to explore the influence of
wholesale price sensitivity coefficient K1, retail price sen-
sitivity coefficient K2, and promotion effort cost coefficient
φ on optimal decision-making and the impact of supply
chain profit Π∗A. Here, the parameters of the new product
supply chain are set as follows: a� 1450, C1 � 400, and
C2 � 30.

3.1. Wholesale Price Elasticity Coefficient K2. We set K1 � 4,
φ� 0.1, and K2 to be 1, 2, 3, 4, 5, and 6, respectively.
According to Figure 1, as K2 increases, the wholesale price
P1, retail price P2, promotion efforts, and supply chain
profits are lower, and manufacturers and sellers are less
willing to promote sales. +e smaller K2, the lower the
wholesale price and retail price and the higher the pro-
motion level. While manufacturers are adopting high-
pricing and high-promotion decisions, sellers should also
adopt higher-pricing and higher-promotion decision-
making strategies to improve supply chain profits.+e larger
K2 is, it is not good for the supply chain of new consumer
electronics products.

3.2. Promotional Effort Cost Coefficient φ. We set K1 � 4,
K2 � 6, and φ takes 0.1, 0.2, 0.3, and 0.5, respectively.
According to Figure 2 the larger φ, the lower the retail price
and the promotion efforts of manufacturers and sellers
because the higher the promotion cost, the less willing are
manufacturers and sellers to promote sales, and sellers can
only expand market demand by lowering retail prices. At the
same time, as φ increases, the optimal retail price P2 under
the repurchase penalty contract, the optimal promotion
effort levels e1 and e2, and the profit of the entire supply
chain will all become lower. +is means that the larger φ, the
more unfavorable the supply chain of new consumer elec-
tronics products.

In order to ensure the maximum profit of the new
consumer electronics product supply chain, both parties in
the supply chain should abide by the repurchase penalty
joint contract and make both manufacturers and sellers
adopt a coordination mechanism of high pricing and high
promotion.

4. Long-Term Repeated Game Pricing-
Promotion Decision Game

+e above discussion only considers the situation of a
single game. However, in the actual supply chain, there
are multiple repeated games between manufacturers and
sellers. +e strategic choices of both parties in the supply

chain are based on the results of the previous game. From
a long-term perspective, in order for both parties in the
supply chain to choose a pricing-promotion mechanism
with high pricing and high promotion each time the game
results, both manufacturers and retailers must have a
certain spirit of contract while introducing a reasonable
form of profit distribution. Assuming that the undis-
tributed profit before the manufacturer’s profit will be
more than the profit after the distribution, it is very likely
that the seller will choose not to comply with the contract
in the second game stage, which will damage the overall
profit of the supply chain. If the seller predicts this before
the transaction, they will not choose to comply with the
contract in the first game stage. At this time, both the
manufacturer and the retailer will choose not to comply
with the previously agreed contract. It can be seen that if
there is a long-term lack of control measures, the profit of
the supply chain will fluctuate greatly.

Considering that in a competitive market environ-
ment, the relationship between manufacturers and sellers
in the supply chain is equal, so in order to seek the
problem of maximizing the profits of the new product
supply chain under the long-term repeated game (that is,
both manufacturers and sellers choose high price and
high promotion decision), we assume that the loss value
of the party who does not comply with the contract is M
(including loss of reputation and increase in collective
costs caused by work stoppage). +e value of M is much
greater than the profit obtained by any party in the one-
time game. Get a profit distribution plan that is ac-
ceptable to both parties and has a certain contractual
nature; then, the distribution of profits is

a>f(x)t, Π1 � ρ∗Π∗A,

Π2 � (1 − ρ)∗Π∗A,

a<f(x)t, Π1 � ρ∗Π∗D,

Π2 �（1 − ρ）∗Π∗D.

(28)

Let i represent the number of stages in the repeated game
between the two parties, and set the profit distribution factor
of the ith stage as ρi. If the manufacturer chooses not to
comply with the contract in the n+ 1 stage, considering the
time value of funds, the manufacturer’s discount rate for
each stage is j1. +e discount rate of each stage of the seller is
j2, and the present value of the manufacturer’s mincome at
stage n is

Π1 � 
n

i�1
ρi,Π
∗
A P
∗
1(A) μj

1. (29)

If the repurchase penalty contract is not complied with in
the n+ 1 stage, then

ΠF
1 � 

n

i�1
ρi,Π
∗
A P
∗
1(A) μj

1 − M. (30)

Present value of seller’s earnings is
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Π2 � 
n

i�1
ρi,Π
∗
A P
∗
2(A) μj

2. (31)

If the repurchase penalty contract is not complied with in
the n+ 1 stage, then

ΠF
2 � 

n

i�1
ρi,Π
∗
A P
∗
2(A) μj

2 − M. (32)

Obviously, once the manufacturer decides not to comply
with the repurchase penalty joint contract, the manufac-
turer’s profit will eventually be negative. Similarly, if the
seller decides not to comply with the repurchase penalty
joint contract for a certain period, the profit will eventually
be negative. +erefore, in the repeated game, manufacturers
and sellers need to comply with the repurchase penalty joint
contract at each game stage is the only equilibrium result.
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Figure 1:+e influence of K2 on optimal decision and optimal profit. (a)+e influence of K2 on the wholesale price P1. (b)+e influence of
K2 on the wholesale price P2. (c) +e influence of K2 on the wholesale price e1. (d) +e influence of K2 on the wholesale price e2. (e) +e
influence of K2 on optimal profit.
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5. Conclusion

+e rapid rise of electronic technology with the development
of social science and technology has greatly improved
people’s living standards. At present, consumer electronics
products are lacking in innovation, and products are be-
coming more and more homogeneous. With the advent of
the 5G era, a large number of homogenized new products
have swarmed into the consumer electronics market. In
order to compete for market share, competition between
enterprises and even the supply chain is bound to be fierce.
Price wars and sales promotion wars will emerge in end-
lessly, flooding every game cycle of sales. At this time, only
by implementing appropriate pricing-promotion coordi-
nation strategies can companies gain a foothold in market
competition. In the postepidemic era, in the case of different
damages to the global supply chain, in order to ensure
that the overall profit of the consumer electronics new
product supply chain is optimal, adopting appropriate

pricing-promotion coordination strategies and appropriate
contracts have become the research focus.

+is article mainly studies the coordination of the supply
chain of new consumer electronics products and tries to
explore a contract that can coordinate the supply chain of
new consumer electronics products, introduces a repurchase
penalty contract and seeks the most effective pricing-pro-
motion mechanism under this contract, and finally maxi-
mizes the profits of the supply chain. In this article, demand
is not only related to price but also affected by promotional
efforts. We also compared the profit situation of the new
consumer electronics product supply chain under the joint
repurchase penalty under different decision-making situa-
tions and derived the profit function of the supply chain
manufacturers and sellers under the long-term game, in-
dicating that whether it is in the optimal equilibrium is a
single-period game or a long-term game where manufac-
turers and sellers comply with the repurchase penalty joint
contract. Finally, through numerical experiments, the
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Figure 2:+e influence of φ on the optimal decision and optimal profit. (a)+e influence of φ on the retail price P2. (b)+e influence of φ on
the promotion effort level e1. (c) +e influence of φ on the retail price e2 (d) +e influence of φ on optimal profit.
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influence of some parameters of the supply chain on de-
cision-making and profit is analyzed. +rough research, the
results of this article are as follows:

(1) In situation 1, when the sales target set by the
manufacturer is less than the final sales volume,
Proposition 1, the supply chain profit of the seller
under the repurchase penalty joint contract, is the
largest, which is also in line with the seller’s decision-
making choice under actual circumstances. In situ-
ation 2, when the sales target set by the manufacturer
is greater than the final sales volume, the supply
chain profit under the supplier’s compliance with the
repurchase penalty contract and the profit under the
noncompliance contract are both Π∗D; but for both
the manufacturer and the seller as a whole, it in-
creases profits and enhances the enthusiasm for
promotion, which is conducive to themanufacturer’s
next cycle of new product demand forecasts and
promotion cost input by both parties, and improves
the success rate of new products on the market,
thereby increasing the profit level of the entire supply
chain.

(2) When the contract parameters meet the given
conditions and are within a certain range, the
repurchase reward and punishment joint contract
can realize the coordination of the new consumer
electronics product supply chain. When repurchase
rewards and punishments are based on joint con-
tracts, both manufacturers and sellers should adopt a
high-pricing and high-promotion strategy.

(3) Under the model of joint promotion by manufac-
turers and sellers, with the increase in production
costs, manufacturers’ promotion levels, and sellers’
promotion efforts, wholesale and retail prices will
rise accordingly. +e relationship between the
manufacturer’s promotion level, seller’s promotion
effort level, and retail price depends on the value of
K1 and K2.

5.1. Future Research Direction. On the basis of this article,
future research can also be carried out from the following
perspectives: (1) research on the coordination of the
pricing-promotion mechanism of new consumer electronic
products under other contracts. +is article considers the
repurchase penalty joint contract. In real life, companies
may sign other contracts. +erefore, it is an interesting
research topic to study the decision sequence under other
contracts. (2) +is article assumes that promotion is ver-
ifiable. In real life, sometimes promotion is not verifiable. It
is an important topic to study the problem of new product
supply chain coordination when promotion is not
verifiable.
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