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New product presale is a strategic behavior of manufacturers to transfer inventory risks to consumers..e research purpose of this
paper is to examine the presale discount, inventory, and service level decisions in an e-commerce supply chain, where the first
period is the presale period and the second is the selling period for the new product. First, consumers were divided into two
types—those who are risk averse and those who are not. .en, considering different presale discounts applied for new products,
three presale strategy models were discussed: no-presale strategy, presale strategy with a moderate discount, and complete presale
strategy, and the optimal decisions of e-commerce supply chain members were obtained under different valuations of the new
product by consumers. Finally, the effects of the correlation coefficient between the numbers of the two types of consumers, the
loss aversion degree of consumers, and the marginal profit in the sales period on the optimal discounted price and the maximum
expected profit were analyzed. .e conclusions of this article show that the presale strategy is not always optimal but depends on
the parameters of the market and the type of consumers. For example, when the correlation coefficient between the two types of
consumers is high, it is more profitable for the suppliers if they choose the presale strategy with a moderate discount, while
e-commerce platforms tend to adopt the no-presale strategy. .e optimal discounted price in the complete presale case is not
necessarily lower than that in the moderately discounted presale case. If the marginal profit is high in the normal sales period or
consumers are less averse to losses, suppliers are more likely to adopt the complete presale strategy. .e research conclusions
provide some theoretical reference for companies in the development of new product presale strategies in the e-commerce
supply chain.

1. Introduction

With the rapid development of Internet information tech-
nology, commodity trading is being integrated more with
e-commerce. More and more consumers choose to shop via
online platforms such as Tmall, Pinduoduo, and JD, and
thus, the “e-commerce supply chain” based on Internet
information technology has emerged [1]. .e e-commerce
supply chain is a combination of supply chain management
and e-commerce and a new development model of supply
chain [2]. Having the advantages of both e-commerce and
the supply chain, the e-commerce supply chainmodel is now
widely applied in online shopping malls such as Tmall, JD,
and Suning [3]. Meanwhile, some mobile phone

manufacturers (such as Apple and Xiaomi, etc.) have
adopted the online “hunger marketing” model, which has
attracted a large number of consumers to order new
products in advance, and major e-commerce platforms have
also applied the presale model. For example, in Tmall’s
“Double Eleven” Shopping Festival in 2019, more than
200,000 brands participated in the presales, and millions of
new products were launched during this activity. In the first
stage of presales (October 20-31), 64 brands achieved a
turnover of over 100 million yuan. In this context, this paper
attempts to discuss the decision-making problem in the
e-commerce supply chain, that is, what strategies the sup-
plier should choose for the sales and presales of new
products on e-commerce platforms.
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So far, there have been some research results on the
operation and management of the e-commerce supply chain
based on e-commerce platform sales. Early research mainly
focused on the structure [4], characteristics [5], and ad-
vantages [6] of the e-commerce supply chain. In recent
years, many scholars have developed an interest in the
operation of the e-commerce supply chain. Centobelli et al.
[7] analyzed the effects of the e-commerce supply chain
operation on the actual business operation of enterprises
from the perspective of e-procurement. Li et al. [8] analyzed
the effects of the replenishment strategy on the performance
of the e-commerce supply chain, and the research shows that
when the retail market is highly fair and the retailers have
significant marketing advantages, the replenishment strategy
may bring an adverse effect to the supplier. Xiao and Shi [9]
studied the pricing strategy and channel prioritization
strategy for the e-commerce supply chain and the traditional
supply chain under the situation of a supply shortage caused
by random income. Zhao et al. [10] discussed how con-
sumers’ channel loyalty, product complementarity, and
market structure affect the pricing decisions in online and
offline supply chains. Wang et al. [1] studied the multiagent
e-commerce supply chain decision model by taking product
substitution and complementarity into account. For the
E-closed-loop supply chain composed of a single manu-
facturer and a single network platform, Wang et al. [11]
studied the optimal decision-making problem of the supply
chain system led by the network platform. Xu and Bai [12]
studied the best management strategy in the capital-con-
strained e-commerce supply chain under the premise that
service quality has an effect on market demand. In addition,
some scholars have done in-depth research on e-commerce
supply chain coordination, members’ behavioral prefer-
ences, and green e-commerce supply chain [13–16]. How-
ever, in the above research on the operation and
management of the e-commerce supply chain, presale, as a
strategic behavior of manufacturers, is rarely considered.

Presale refers to a marketing behavior in which the
manufacturer begins to accept consumer orders before the
official release of its new products or normal sales [17]. .e
orders received during the presale may have something to do
with the demand in the sales period, so presale can help the
manufacturer more accurately predict the demand in the
sales period and adjust the number of orders accordingly to
reduce the risk of overstock and supply shortage [18].
Manufacturers often use price discounts to encourage
consumers to preorder products. For example, Amazon once
offered a 49% price discount to consumers who preordered
the book Harry Potter and the Deathly Hallows [19]. At the
same time, however, the presale will also reduce the man-
ufacturer’s marginal profit due to price discounts, so the
manufacturer is faced with a trade-off between the benefits
and losses related to the orders. Of course, presale is still
profitable in many industries [20]. Nasiry and Popescu [21]
studied the effects of consumers’ regrets on the presale
strategy. Ma et al. [22] discussed the presale strategy for risk-
averse consumers. Li et al. [23] studied the presale strategies
for newsboy retailers and the problem of false failure returns
when the product demand and consumers’ product

valuation were both uncertain. Zeng et al. [24] used a game
model to analyze entrepreneurs’ behavioral motives to ex-
aggerate product quality in presale crowdfunding and the
preventive measures against such behaviors. In addition,
some scholars have studied the presale strategies in com-
petition [25], crowdfunding presale and crowd-sourcing
decision-making problems [26], and the option model for
presale [27]. However, in the above research on the retailer’s
presale strategies, the decision-making problem of e-com-
merce supply chain members in product presales via third-
party e-commerce platforms is rarely taken into account.

When a consumer preorders a new product at a dis-
counted price, it means he has given up the opportunity to
try the product before buying it. Once he finds that the value
of the product is not as expected, the consumer may suffer a
loss, that is, a negative surplus [19]. .erefore, manufac-
turers may need to consider consumers’ loss aversion be-
haviors when adopting the presale strategy [28]. According
to whether consumers are loss averse or not, Ma et al. [29]
investigated how the manufacturer set an appropriate dis-
count price and how many products should the manufac-
turer make available for physical shops and online stores,
respectively. Liu et al. [30] studied the pricing strategy in a
dual-channel supply chain in the presence of consumers’ loss
aversion. Zhang and Li [31] explored the implications of
consumer loss aversion on firm profit, consumer surplus,
and social welfare when firms endogenously make quality
disclosure decisions. Zhao and Stecke [19] studied the de-
cision-making problem of newsboy retailers regarding
presales when there are both loss-averse and rational con-
sumers. On this basis, Wang et al. [17] discussed the issue of
product returns by consumers after the presale period, and
the results showed that when the return price is below a
certain threshold, the return strategy will enable retailers to
obtain greater profits. On the basis of literature [17, 19], this
paper extended the presale strategies to the e-commerce
supply chain, and with the service level of the e-commerce
platform as a decision variable in the presale model, it
further analyzed the effects of the service strategies of the
e-commerce platform on the decisions of e-commerce
supply chain members regarding presales.

In summary, on the one hand, the existing research on
presale strategies mainly focuses on the situation of a single
newsboy retailer, while there is little research considering the
presale strategies for new products in a supply chain system;
on the other hand, the existing results cover a wide range of
aspects regarding the e-commerce supply chain, including
operation models, pricing, decision-making models, and
supply chain coordination, but the situation is rarely con-
sidered where an online platform is used as the carrier for
release of new product presale information, and little has
been discussed on the effects of the platform’s service level
on the presale strategies. .erefore, this paper studied the
optimal decision in the e-commerce supply chain under the
dual factors—new product presale and consumers’ loss
aversion. .e main contributions of the paper are as follows:
(1) the service level of the e-commerce platform was used as
the endogenous decision variable in the e-commerce supply
chain, and the optimal service decision of the e-commerce
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platform was analyzed under different presale models; (2)
based on the optimal service decision of the e-commerce
platform, the optimal presale pricing decision and inventory
decision of the supplier were obtained under three different
presale strategies, assuming that there are both loss-averse
consumers and rational ones; (3) the effects of market pa-
rameters and consumer types on the presale strategies of the
e-commerce supply chain members were analyzed through
simulation, which can provide some theoretical basis for
companies in formulating their presale strategies for new
products on e-commerce platforms.

.e remainder of this paper is organized as follows. In
Section 2, we describe the basic model and hypotheses. In
Section 3, we formulate and analyze three presale strategy
models: no-presale strategy, presale strategy with a moderate
discount, and complete presale strategy. In Section 4, we
carry out numerical analysis that demonstrates the results
derived in Section 3 and also provide managerial insights. In
Section 5, we conclude the study and offer directions for
future research.

2. Model Description and Hypotheses

Suppose that there is a two-stage e-commerce supply chain
consisting of a single monopoly supplier and a single
e-commerce platform. In this supply chain, the supplier not
only manufactures new products but also releases presales/
sales information on the new products through the third-
party e-commerce platform, which is like a medium for the
presales/sales of new products. Accordingly, the supplier
needs to pay a commission at a certain percentage of the
sales revenue to the e-commerce platform as compensation.
.e structure of the model is shown in Figure 1.

According to whether consumers are loss averse, con-
sumers were divided into two types in this paper—the loss-
averse consumers, which are denoted as L-type consumers,
and the rational consumers or consumers who are not loss
averse, denoted as R-type consumers. .e supplier adopts
both presales and normal sales of new products on the third-
party e-commerce platform. Suppose that each consumer
buys at most one new product, which is not a daily necessity,
and that its unit production cost is c, and that the unit sales
price is p (which is an exogenous variable). In order to
attract consumers to make orders in the presale activity on
the platform, the supplier will offer consumers a certain
discount on the presales price of the new product, so in the
presales stage, the unit presales price of the product is xp,
where x(0<x< 1) represents the discount coefficient ap-
plied on the presales price of the new product. In the normal
sales stage, the supplier first delivers the presold new
products to the consumers and at the same time sells the new
products at the normal price p. After the end of the sales
period, the remaining products are disposed of at the unit
salvage price s. .e loss of supply shortage is not considered.
Apparently, p> c> s. For notational convenience, we
summarize the key notations of the paper in Table 1.

A consumer’s valuation of a new product is the highest
price that the consumer is willing to pay for it. In the presales
stage, the consumer’s valuation V of the new product is

uncertain, and this uncertainty may be caused by a variety of
factors. However, in the normal sales stage, the consumer
can collect all the information about the new product
through various channels, and thus in this stage, his valu-
ation v of the new product is certain.

.e supplier needs to make two decisions. One is about
the presale discount; in other words, it needs to determine
the value of x at the beginning of the presales period. .e
other is about the quantity of new products. Suppose that the
random variables N1 and N2 represent the number of
consumers who preorder the product in the presales stage
and buy the product in the normal sales stage, and that at the
end of the presales period, the value of N1 is determined to
be n1. Based on this information, the supplier can update the
quantity of orders in the normal sales stage to Q + n1, where
n1 units of new products are used to complete the presales
immediately, and the remaining Q units of new products are
used to satisfy the demands in the normal sales stage.

In the presale model of the e-commerce supply chain, the
e-commerce platform provides the supplier with sales and
technical services and charges the supplier two types of fees:
(1) fixed fees, such as technical service fees and deposits; such
fixed fees can only cover the basic services; that is, the online
platform is allocated to the supplier so that the presales/sales
information can be released, and consumers can reach a deal
with the supplier; (2) commission. When the supplier sells
new products on the platform, the platform provides sales
services, and when a consumer completes a new product
transaction with the supplier on the platform, the platform
charges the supplier commission at a certain percentage of
the sales revenue, which is mostly between 2% and 10% on
e-commerce platforms. Since fixed fees have no impact on
the decisions of the platform and the supplier, they are
ignored in this paper, and only the impact of the variable fee,
that is, the commission, on the decisions of the e-commerce
supply chain is considered. Assuming that the amount of the
commission charged by the e-commerce platform per unit of
the new product is τ, then the total commission charged by
the e-commerce platform is τ(Q + n1). Suppose that the level
of sales services provided by the e-commerce platform is e

(which is the decision variable), and similar to the hy-
potheses made in literature [1, 14], let the cost function be
C(e) � ce2/2, where c(c> 0) is the service cost parameter,
which specifically refers to all the costs needed per unit to
improve the level of services (including advertising and
marketing services, customer services, payment services,
agency operations, and after-sales services, etc.).

In order to facilitate model analysis, the following hy-
potheses were made.

Hypothesis 1. a hypothesis on consumers’ valuation of a new
product. With reference to the hypothesis made in literature
[32], it is assumed that in the presales stage, the consumers’
valuation V of the new product obeys a uniform distribution
within [0, 1].

Hypothesis 2. a hypothesis on the quantitative relationship
between the two types of consumers. Let NL and NR denote
the number of L-type and R-type consumers in the market,
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respectively, and let the joint distribution of random vari-
ables NL and NR obey a bivariate normal distribution with
the mean values being μL and μR, the standard deviations
being σL and σR, and the correlation coefficient being
ρ(0< ρ< 1).

Hypothesis 3. a hypothesis on the consumer surplus. In the
presales stage, if a consumer pays a discounted price xp for
the new product, then the consumer surplus is V − xp + αe,
where α(α> 0) represents the elasticity coefficient of the
platform’s service level to the consumer surplus. Since
consumers are more sensitive to the prices of new products,
it is assumed that xp − αe> 0. Since V is a random variable,
the consumer surplus from a preorder transaction is also
random. .erefore, the consumer may eventually suffer a
loss (negative surplus) at the end of the transaction. In the
normal sales stage, the consumer’s valuation v of the new
product is definite. If v<p − αe, no consumer will buy the
product; otherwise, the consumer will buy it and gain a
nonnegative surplus v − p + αe. In summary, without pre-
orders, the consumer surplus is max V − p + αe, 0 .

Hypothesis 4. a hypothesis on consumers’ loss aversion. .e
loss aversion of a consumer is characterized by the piecewise
linear utility function widely used in the literature [17–19];

that is, U(v) �
v v≥ 0
v − β v< 0 , which means that when the

surplus that an L-type consumer obtains from the purchase
of a new product is positive, its utility will not change and
that when the surplus obtained is negative, the utility will be
lower, reflecting the characteristics of loss aversion.

3. Model Analysis

3.1. Consumers’ Buying Behaviors. .rough the above
classification of consumers, the utility function for con-
sumers buying the new product at different sales stages can
be obtained. Suppose that the subscripts L and R represent
these two different types of consumers and that the su-
perscripts A and B represent the purchase made in the
presales stage and the normal sales stage, respectively. .e
expected utilities of the new product for the two types of
consumers who purchase the new product at different stages
can be expressed as

U
A
L � E(V − xp + αe) − βF(xp − αe), (1)

U
A
R � E(V − xp + αe), (2)

U
B
L � E(max V − p + αe, 0 ), (3)

Table 1: Summary of notations.

Variables
x Percentage of the market price to be charged to presale
Q .e quantity of products that the supplier should prepare for demands that will come in the selling season
e .e sales service level of the e-commerce platform
N1 Number of consumers who place preorders in the advance selling period, a random variable with a mean μ1 and standard deviation σ1
N2 Number of consumers who buy in the selling season, a random variable with a mean μ2 and standard deviation σ2
Ni Number of potential type i consumers, a random variable with a normal distribution N(μi, σi), i ∈ R, L{ }

Parameters
p Market price per unit of product sold in the selling season
c Production cost per unit of product
s Salvage price per unit of product
α .e elasticity coefficient of the platform’s service level
β Loss averse index to indicate how averse a consumer is to the possibility of realizing negative surplus
ρ .e correlation coefficient between the random variables NL and NR

c .e service cost parameter
τ .e rate of commission for e-commerce platform per unit of the new product
V .e consumers’ valuation of the new product
U .e consumers’ expected utility of the new product

Making the payment after
deducting the commission

Paying for the product

Information flow

Releasing product
information

Co
ns

um
er

Pl
at

fo
rmSu

pp
lie

r Providing product
information

Logistics

Capital flow

Product

Figure 1: E-commerce supply chain model structure.

4 Discrete Dynamics in Nature and Society



U
B
R � E(max V − p + αe, 0 ), (4)

where β(β> 0) represents how averse an L-type consumer is
to losses, and the greater β is, the more averse the consumer
is to losses; F(xp − αe) represents the probability of a loss
(negative surplus) from a preorder.

After observing consumers’ decision-making process, the
supplier can influence consumers to make decisions in its
favor by adjusting the discounted price xp in the presales
stage. In order to characterize the buying behaviors of con-
sumers under different conditions, the two thresholds for the
presales price discount coefficient were first calculated.

U
A
L − U

B
L �

1
2

− xp + αe − β(xp − αe) − 
1

p− αe
(v − p + αe)dv,

(5)

U
A
R − U

B
R �

1
2

− xp + αe − 
1

p− αe
(v − p + αe)dv.

(6)

From the above equations, it can be seen that
UA

L − UB
L <UA

R − UB
R, and UA

L − UB
L and UA

R − UB
R are mono-

tonically decreasing with respect to xp, so there exist two
thresholds xL and xR that satisfy UA

L − UB
L � 0 and UA

R − UB
R

� 0. .rough the solving of UA
L − UB

L � 0 and UA
R − UB

R � 0,
respectively, the following equations were obtained:

xL �
1

(1 + β)p
p + βαe −

(p − αe)
2

2
 , xR � 1 −

(p − αe)
2

2p
. (7)

Based on the above, it is not difficult to draw the fol-
lowing propositions.

Proposition 1. 6e supplier can adjust the discount coeffi-
cient in the presales stage in the following three ways to in-
fluence consumers to preorder the new product:

(1) When the discount coefficient in the presales stage is
relatively high, that is, x>xR, there is UA

L − UB
L <

UA
R − UB

R < 0, so no consumers will buy the product in
the presales stage

(2) When the discount coefficient in the presales stage is
moderate, that is, xL < x≤ xR, there is UA

L − UB
L <

0<UA
R − UB

R, so only R-type consumers will buy the
product in the presales stage

(3) When the discount coefficient in the presales stage is
low, that is, x≤ xL, there is 0<UA

L − UB
L <UA

R − UB
R, so

both types of consumers will buy the product at the
presales stage

Proposition 2. shows that consumers’ buying behaviors
depend on the supplier’s presales price discount decision and
the level of service provided by the platform. According to the
three different presale methods provided in Proposition 1, the
part below will discuss the optimal decisions of the supplier
and the e-commerce platforms. For this reason, the game
sequence between the two needs to be set. In the e-commerce
supply chain, the supplier is usually weaker than the
e-commerce platform, and the latter often plays the dominant
role, such as JD and Tmall. 6erefore, it is assumed that the
e-commerce platform is the leader in the Stackelberg game,
which means that the platform offers its services first, and
then, the supplier determines the price discount coefficient and
the quantity of new products in the presales stage. According
to the backward induction method, the optimal decisions of
the e-commerce supply chain members can be obtained.

3.2. No-Presale Scenario. If the supplier sets a high presales
price for the new product, and no consumer buys it in the
presales stage, the demand for the new product in the
presales stage will drop to N1 � 0. .e premise for the two
types of consumers buying in the normal sales stage is
v≥p − αe, so the demand for the new product in the normal
sales stage is

N2 � F(p − αe) NL + NR(  � (1 − p + αe) NL + NR( .

(8)

.e joint distribution of NL and NR is a two-dimen-
sional normal distribution. From the additivity of the
normal distribution, it can be concluded that N2 ∈ N

(μ2, σ22), where μ2 � (1 − p + αe)(μL + μR) and σ22 � (1−

p + αe)2(σ2L + σ2R + 2ρσLσR). Let π1s denote the supplier’s
expected profit function at this time, and then

π1
s � pE min Q, N2 (  + sE max Q − N2, 0 (  − cQ − τQ.

(9)

.e first term on the right side of the above equation
represents the revenue during the normal sales stage, the
second the residual value income, the third the production
cost, and the last the commission paid to the third-party
platform. In order to maximize its profit, the supplier is
faced with a newsboy problem model where the demand
obeys normal distribution. According to the theory provided
in the literature [33] and others, given the platform service
level e, the supplier’s optimal quantity of new products and
maximum expected profit are as follows:

Q � μ2 + kσ2 � (1 − p + αe) μL + μR(  + k(1 − p + αe)

��������������

σ2L + σ2R + 2ρσLσR



, (10)

π1
s � (p − c − τ)μ2 − (p − s)φ(k)σ2 � (p − c − τ)(1 − p + αe)μR +(p − c − τ)(1 − p + αe)μL

− (p − s)φ(k)(1 − p + αe)

��������������

σ2L + σ2R + 2ρσLσR



,
(11)
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where k � ϕ− 1(p − c − τ/p − s), and ϕ(·) and φ(·) represent
the distribution function and density function of the stan-
dard normal distribution, respectively.

Below is how the optimal service level of the e-commerce
platform is calculated. With π1

O denoted as the expected
profit function of the platform, there is

π1
O � τQ −

ce
2

2
� τ(1 − p + αe) μL + μR( 

+ τk(1 − p + αe)

��������������

σ2L + σ2R + 2ρσLσR



−
ce

2

2
.

(12)

.e above formula is a quadratic function of e, with an
inverted-U shape, so there exists a unique optimal value

e
1∗

�
ατ
c

μL + μR + k

��������������

σ2L + 2ρσLσR + σ2R


 , (13)

which maximizes the value of π1
O.

Substitute the value of e1∗ into formulas (10)–(12)
successively, and we obtain Proposition 2.

Proposition 3. In the no-presale scenario, the optimal service
level e1∗ and the maximum expected profit π1∗O of the
e-commerce platform and the optimal quantity of new
products Q1∗ and the maximum expected profit π1∗s of the
supplier are as follows:

e
1∗

�
ατ
c

μL + μR + k

��������������

σ2L + 2ρσLσR + σ2R


 ,

π1∗
O � τ 1 − p + αe

1∗
  μL + μR(  + τk 1 − p + αe

1∗
 

��������������

σ2L + σ2R + 2ρσLσR



− ,

Q
1∗

� 1 − p + αe
1∗

  μL + μR(  + k 1 − p + αe
1∗

 

��������������

σ2L + σ2R + 2ρσLσR



,

π1∗
s � (p − c − τ) 1 − p + αe

1∗
 μL +(p − c − τ) 1 − p + αe

1∗
 μR − (p − s)φ(k) 1 − p + αe

1∗
 

��������������

σ2L + σ2R + 2ρσLσR



.

(14)

.rough analysis of the optimal profits of e-commerce
supply chain members in the no-presale scenario, the fol-
lowing conclusions can be drawn.

Corollary 1. In the no-presale scenario, the expected profit of
the e-commerce platform π1∗

O increases with the increase of ρ,
while the expected profit of the supplier π1∗

S decreases with the
increase of ρ.

Corollary 2. shows that the more correlated the numbers of
the two types of consumersNL and NR are, the more favorable
it is for the e-commerce platform, but the less favorable it is for
the supplier because the greater ρ is, the more uncertain the
market demand will be, and the greater the optimal quantity
of new products will be for the supplier, which will lead to a
higher inventory risk and a lower expected profit, while the
e-commerce platform, on the other hand, does not need to take
any inventory risk, and its revenue is positively correlated with
the quantity of new products sold on the platform, so its
expected profit will increase as ρ increases.

3.3. Moderate Discounted Presale Scenario. When the pre-
sales price set by the supplier is moderate, all R-type con-
sumers will buy the new products in the presales stage, while
all L-type ones will only buy them during the normal sales

stage. .erefore, the new product demand in the presales
stage and the normal sales stage is, respectively, N1 � NR

and N2 � F(p − αe)NL. Note that the joint distribution of
(NL, NR) is a bivariate normal distribution, with a corre-
lation coefficient of ρ, and thus, the joint distribution of
(N1, N2) is also a bivariate normal distribution, and
(N1, N2) ∈ N(μR, F(p − αe)μL, σ2R , [F(p − αe)σL]2, ρ).

At the end of the presales stage, the value of N1 is known
to be n1, and the supplier will predict the market demand N2
in the normal sales stage based on the sales in the presales
stage. According to the conclusion of literature [34], the
conditional distribution (N2|N1 � n1) in the normal sales
stage still obeys the normal distribution, and its mean and
standard deviation are, respectively,

μ2′ � μ2 + corr N1, N2(  n1 − μ1( 
σ2
σ1

� F(p − αe)μL + ρ n1 − μR( 
F(p − αe)σL

σR

,

(15)

σ2′ � σ2
���������������

1 − corr2 N1, N2( 



� F(p − αe)σL

�����

1 − ρ2


. (16)

Let π2
s denote the supplier’s expected profit function at

this time, and then

π2s � EN1
(xp − c − τ)N1  + EN2|N1�n1

pmin Q, N2  + smax Q − N2, 0  − cQ − τQ . (17)
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.e first term on the right side of the above equation
represents the expected profit of the supplier in the presales
stage, and the second represents its profit in the normal sales
stage. In order to maximize its profit, the supplier is faced
with a newsboy problem model where the demand obeys a
normal distribution in the normal sales stage. According to

the conclusion of literature [33], given the platform service
level e, based on E(n1) � μR, it can be concluded that the
optimal quantity of new products and the maximum ex-
pected profit of the supplier during the normal sales stage are
as follows:

Q � μ2′ + kσ2′ � (1 − p + αe)μL + ρ n1 − μR( 
(1 − p + αe)σL

σR

+ k(1 − p + αe)σL

�����

1 − ρ2


, (18)

π2
s � EN1

(xp − c − τ)N1 +(p − c − τ)μ2′ − (p − s)φ(k)σ2′ 

� (xp − c − τ)μR +(p − c − τ)(1 − p + αe)μL − (p − s)φ(k)(1 − p + αe)σL

�����

1 − ρ2


.
(19)

Given the service level e of the e-commerce platform,
through comparison of formulas (11) and (19), the following
conclusions can be found: (1) when there is a presales ac-
tivity, the supplier’s inventory risk (p − s)φ(k)

(1 − p + αe)σL

�����
1 − ρ2


is significantly lower than that in the

no-presale scenario, i.e., (p − s)φ(k)(1 − p+

αe)
��������������
σ2L + σ2R + 2ρσLσR


; (2) the presale strategy increases the

demand of R-type consumers by (p − αe)μR �

μR − (1 − p + αe)μR; (3) the marginal profit of R-type
consumers decreases due to the discount offered during the
presales stage. .erefore, when deciding whether to adopt
the presale strategy, the supplier needs to weigh its inventory
risk and the relationship between the consumer demand and
its profit margin.

.e discounted presales price is the core of the presale
strategy. According to Proposition 1, in order to attract
R-type consumers to preorder the products, the presales
price needs to be set at xp≤p − (p − αe)2/2; because the
supplier’s objective is to maximize its expected profit and to
achieve this objective, it needs to set the discounted price as
high as possible to extract all consumers’ surplus, that is,

x � 1 −
(p − αe)

2

2p
. (20)

Substitute equation (20) into equation (19), and we
obtain the supplier’s expected profit as follows:

π2
s � cαe − cp +

p
2

− αe
2

2
  +(p − c − τ)(1 − p + αe)μR +(p − c − τ)(1 − p + αe)μL − (p − s)φ(k)(1 − p + αe)σL

�����

1 − ρ2


.

(21)

From equation (21), it can be seen that the supplier’s
expected profit function consists of four parts..e two terms
in the middle are the same as the maximum expected profit
formula (11) in the no-presale strategy. .e first term
presents the income (which may be negative) brought by the
increase in demand after the deduction of the loss caused by
the price discount when the supplier adopts the presale
strategy, and the last term measures the loss brought by the
inventory risk caused by the uncertainty in the demand of
the L-type consumers.

Below is how the optimal decision of the e-commerce
platform is obtained. Let π2

O represent the expected profit
function for the platform, and there is

π2
O � E τ N1 + Q(   −

ce
2

2
� τμR + τ(1 − p + αe)μL

+ τk(1 − p + αe)σL

�����

1 − ρ2


−
ce

2

2
.

(22)

.e above formula is a quadratic function of e, with an
inverted-U shape, so there exists a unique optimal value

e
2∗

�
ατμL + kατσL

�����

1 − ρ2


c
, (23)

which maximizes the value of π2
O.

Substituting the value of e2∗ into formulas (18) and
(20)–(22) successively, and we obtain the following
proposition.

Proposition 4. In the moderately discounted presale sce-
nario, the optimal service level e2∗ and the maximum ex-
pected profit π2∗

O of the e-commerce platform, and the
optimal discount rate x2∗, the optimal quantity of new
products Q2∗ in the normal sales stage, and the maximum
expected profit π2∗s for the supplier in the two stages are,
respectively,
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e
2∗

�
ατμL + kατσL

�����

1 − ρ2


c
,

π2∗O � τμR + τ 1 − p + αe
2∗

 μL + τk 1 − p + αe
2∗

 σL

�����

1 − ρ2


−
c e

2∗
 

2

2
,

x
2∗

� 1 −
p − αe

2∗
 

2

2p
,

Q
2∗

� 1 − p + αe
2∗

 μL + ρ n1 − μR( 
1 − p + αe

2∗
 σL

σR

+ k 1 − p + αe
2∗

 σL

�����

1 − ρ2


,

π2∗
s � cαe

2∗
− cp +

p
2

− α e
2∗

 
2

2
⎛⎝ ⎞⎠ +(p − c − τ) 1 − p + αe

2∗
 μR +(p − c − τ) 1 − p + αe

2∗
 μL

− (p − s)φ(k) 1 − p + αe
2∗

 σL

�����

1 − ρ2


.

(24)

.rough the analysis of the optimal profits of the
e-commerce supply chain members under the moderately
discounted presale scenario, the following conclusions can
be drawn.

Corollary 3. In the moderately discounted presale scenario,
the following conclusions hold:

(1) 6e expected profit of the e-commerce platform π2∗
O

decreases with the increase of ρ, while the expected
profit of the supplier π2∗S increases with the increase of
ρ

(2) 6e supplier’s optimal discount rate x2∗ increases as
the e-commerce platform’s optimal service level e2∗

increases
(3) 6e supplier’s optimal discount rate x2∗ increases as

the elasticity coefficient of the platform’s service level α
increases

.e first conclusion in Corollary 2 is exactly the
opposite of Corollary 1. .is is because the larger the
correlation coefficient ρ between NL and NR is, the more
accurate the supplier’s prediction of the demand in the
normal sales stage will be based on the information of the
presales, and accordingly, the lower inventory risk the
supplier will have in the normal sales stage. When the two
are completely correlated (that is, ρ � ± 1), the supplier
will have no inventory risk. .erefore, when ρ is high, the
optimal quantity of new products for the supplier will
decrease due to the reduced inventory risk, which will
lead to a decrease in the expected profit of the e-com-
merce platform, while the supplier’s expected profit will
increase due to the higher benefit from reduced inventory
risk. .e second conclusion indicates that with the im-
provement of the e-commerce platform service level, the
marginal profit per unit of the new products in the

presales stage will increase, which will further encourage
the supplier to use the presale strategy on the e-commerce
platform. Similarly, the third conclusion shows that with
the increase of the elasticity coefficient of the platform’s
service level, the optimal discount rate of the supplier’s
presale will also increase correspondingly, which will
attract more suppliers to adopt the presale strategy on the
e-commerce platform.

3.4. Complete Presale Scenario. If the supplier sets a low
presales price, all consumers will buy the new products in the
presales stage, so the number of consumers buying new
products in the normal sales stage will be reduced to N2 � 0,
while that in the presales stage will be N1 � NR + NL. At the
end of the presales stage, the quantity of new products
prepared by the supplier is exactly equal to the quantity
preordered by consumers in the presales stage, that is,
n1 � μR + μL. .erefore, the expected profit function for the
supplier is

π3s � (xp − c − τ)μR +(xp − c − τ)μL. (25)

According to Proposition 1, in order for both types of
consumers to buy the new products in the presales stage, the
discounted price of the new products in the presales stage
must satisfy xp≤ 1/(1 + β)[p + βαe − (p − αe)2/2]. .e
supplier’s objective is to maximize its expected profit, so
obviously, it will set the discounted price as high as possible
to extract the surplus of all consumers, that is,

x �
1

(1 + β)p
p + βαe −

(p − αe)
2

2
 . (26)

Substitute equation (26) into equation (25), and we
obtain the supplier’s expected profit:
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π3s �
1

(1 + β)
p + βαe −

(p − αe)
2

2
  − c − τ  μR + μL( .

(27)
.e final step is to obtain the optimal decision of the

e-commerce platform. Let π3O represent the expected profit
function of the platform, and there is

π3O � τ μR + μL(  −
ce

2

2
. (28)

.e above formula is a quadratic function of e, and the
coefficient of the first-order term is 0, so the optimal service
level of the e-commerce platform e3∗ � 0. From this,
Proposition 4 can be derived.

Proposition 5. In the complete presales scenario, the optimal
service level e3∗ � 0, the maximum expected profit π3∗

O of the
e-commerce platform, and the optimal discount rate x3∗ and
the maximum expected profit π3∗s of the supplier are cal-
culated by the following three formulas:

π3∗
O � τ μR + μL( , x

3∗
�

1
1 + β

−
P

2(1 + β)
, π3∗s �

1
1 + β

p −
p
2

2
  − c − τ  μR + μL( . (29)

.rough the analysis of the optimal decisions of
e-commerce supply chain members in the complete presale
scenario, the following conclusions can be drawn.

Corollary 4. In the complete presale scenario, the following
conclusions hold:

(1) 6e maximum expected profits of e-commerce supply
chain members π3∗

O and π3∗S are independent of ρ
(2) 6e maximum expected profits of e-commerce supply

chain members π3∗O and π3∗
S are independent of the

service level e of the e-commerce platform
(3) 6e optimal discount rate x3∗ and the maximum

expected profit π3∗
S for the supplier both decrease as

the loss aversion degree β of the L-type consumers
increases

.e first conclusion in Corollary 3 is clearly established
because both types of consumers have preordered the new
products in the presales stage, whichmeans that the supplier can
set its production output directly based on the known market
demand without any inventory risk, so the maximum expected
profits of the e-commerce supply chain members are certainly
independent of ρ. .e second conclusion is established because
the discounted price offered by the supplier in the presales stage
is low enough to attract all consumers to buy its new products in
the presales stage. At this point, it will make no difference if the
platform improves its service level. .e third conclusion is in
line with our intuition. When the L-type consumers show their
loss aversion in the presales stage, the supplier will have to
reduce the presales price of the new products in order to make
them place orders, thereby reducing the supplier’s marginal
profit per unit of product and leading to a decline in its
maximum expected profit.

Corollary 5. 6e relationship between the optimal discount
rate x3∗ for the supplier in the complete presale scenario and
the one x2∗ in the moderately discounted presale scenario
satisfies the following: when β≤p2 − (p − αe2∗)2/2p − p2,
x3∗ ≥ x2∗, and when β>p2 − (p − αe2∗)2/2p − p2, x3∗ < x2∗.

.e conclusion in Corollary 4 shows that the optimal
discounted price x3∗p in the complete presale scenario may
not be lower than the one x2∗p in the moderately discounted
presale scenario, which is obviously different from the con-
clusion drawn in literature [19]. In the latter, it is concluded
that the optimal discounted price in the complete presale
scenario is always lower than the one in moderately dis-
counted presale scenario, as the price of the new products
needs to be even lower to attract the L-type consumers than
the R-type ones in the presales stage, but this conclusion is
drawn without regard to the service level of the platform..e
research in this paper shows that when e3∗ � 0, and the
consumers are less loss averse, the situation that x3∗p≥ x2∗p

may occur. .e reason is that when the service level of the
e-commerce platform e> 0, the R-type consumers’ valuation
of the new product will increase from V to V + αe, which
means that the market demand for the new products will
expand. To attract these additional R-type consumers to
preorder the products, the supplier may have to offer a lower
price than x3∗p. In addition, Corollary 4 would enrich and
optimize the theoretical basis of the e-commerce supply chain
that has implications for practitioners in someways..e value
of the optimal discount price under different presale modes is
related to the level of loss aversion of consumers. When the
level of loss aversion of consumers is high, the supplier should
set the optimal discount price for the complete presale sce-
nario to be lower than the optimal discount price for a
moderately discounted presale scenario. When the level of
loss aversion of consumers is low, the supplier should set the
optimal discount price for the complete presale scenario
higher than the optimal discount price for a moderately
discounted presale scenario.

4. Numerical Analysis

.e above model discusses the optimal decision of each
member in the e-commerce supply chain when different
presale strategies are chosen. .e following section will
further explore how the coefficient of correlation between
the numbers of L-type and R-type consumers, the loss
aversion degree of L-type consumers, and the marginal
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profit per unit of the new product affect the presale strategies
of the e-commerce supply chain members, through nu-
merical analysis. Let P � 0.55, c � 0.2, s � 0.1, β � 0.04,
ρ � 0.4, μL � μR � 25, σL � σR � 5, α � 0.1, c � 1, τ � 0.05,
k � ϕ− 1(p − c − τ/p − s), and ϕ(·) and φ(·) denote the
distribution function and density function of the standard
normal distribution, respectively.

Figures 2 and 3 show the effects of the changes in the
correlation coefficient ρ on the maximum expected profits of
e-commerce supply chain members, verifying the first con-
clusion in Corollary 1, Corollary 2, and Corollary 3. From
Figure 2, it can be seen that when the correlation coefficient ρ
between the two types of consumers increases, the supplier will
gain more income from the presale strategy with a moderate
discount. .is is because a higher ρ value means the supplier
updates and forecasts the new product demand in the normal
sales stage more accurately, which can reduce the supplier’s
inventory risk and increase its expected profit. .erefore, when
the correlation coefficient ρ is high, the supplier should choose
the presale strategy with a moderate discount. .e higher the
inventory risk of new products is, the more beneficial it will be
to the e-commerce platform, so from Figure 3, it can be seen
that the larger the correlation coefficient ρ is, the greater in-
ventory risk the supplier will have under the no-presale strategy,
and the more beneficial it will be to the e-commerce platform,
and in this case, the e-commerce platform will prefer the no-
presale strategy.

Figure 4 shows the effects of the changes in the loss
aversion coefficient β of consumers on the supplier’s
maximum expected profit. It can be seen that the loss
aversion coefficient β of consumers has no effect on the
supplier under the no-presale strategy and the presale
strategy with a moderate discount, because, under these
two strategies, L-type consumers did not buy new
products in the presales stage, and natural loss aversion is
out of the question. Under the complete presale strategy,
however, the supplier’s maximum expected profit is
negatively correlated with the consumers’ loss aversion.
In addition, Figure 4 also shows that when the value of β is
small, the complete presale strategy can bring greater
expected profit to the supplier than the other two, as in
this case, it is easier for the supplier to encourage both
L-type and R-type consumers to preorder new products.
.erefore, when the consumers are less loss averse, the
supplier should better choose the complete presale
strategy.

Figure 5 shows the relationship between the con-
sumers’ loss aversion coefficient β and the supplier’s
optimal discount rate for presales, which is consistent
with the conclusion in Corollary 4. From Figure 5, it can
be seen that, in the moderately discounted presale sce-
nario, the optimal discount rate is independent of the
consumers’ loss aversion coefficient β, while, in the
complete presale scenario, the optimal discount rate
decreases monotonically as the consumers’ loss aversion
coefficient β increases, and when the value of β is small,
the optimal discount rate in the complete presale scenario
may be greater than that in the moderately discounted
presale scenario. .is also means that when the

e-commerce platforms provide services in the presales of
new products, the supplier may not need to set a mini-
mum discounted price to have L-type consumers who are
less loss averse to preorder new products.

Finally, let us take a look at the effects of the marginal
profit per unit of new product (p − c − τ) in the normal
sales stage on the supplier’s presale strategy. With other
parameters unchanged, let the value of p increase from
0.5 to 0.8. Figure 6 shows the effects of the marginal profit
per unit of new product (p − c − τ) on the supplier’s
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Figure 2: Effects of ρ on the maximum expected profit of the
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maximum expected profit. It can be seen that, as the
marginal profit per unit of new product increases, the
maximum expected profit of the supplier in the complete
presale scenario is significantly higher than that in the
other two scenarios. .is means that when the marginal
profit per unit of new product is high in the normal sales
stage, the supplier is more likely to offer a larger price
discount and adopt the complete presale strategy.

5. Conclusions

.is paper studied the optimal decisions of the e-com-
merce supply chain members on new product presales
under random demands assuming that there are both loss
averse and rational consumers and discussed how some
features of consumer demands in the sales periods
(consumers’ loss aversion and correlation between the
numbers of R-type and L-type consumers) and the
marginal profit per unit of the new product affect the
presale strategies of the e-commerce supply chain
members. .e results of the research are as follows:

(1) Under the three different strategy models—no-
presale, presale with moderate discount, and com-
plete presale strategies— considering the different
values of new products expected by consumers, the

optimal price discount for presales, the optimal
product quantity, the optimal service level, and the
maximum expected profit for e-commerce supply
chain members were obtained. .e relevant con-
clusions can provide some theoretical basis for
e-commerce supply chain members when they are
making presale decisions on new products.

(2) When there is a strong correlation between the
numbers of the two types of consumers, the supplier
will tend to choose the presale strategy with a
moderate discount, while the e-commerce platform
may prefer the no-presale strategy. .e supplier may
collect the demand information on the new products
during the presales stage and use it to predict the
demand in the normal sales stage, and then, it will
obtain the optimal product quantity. .e larger the
correlation coefficient ρ, the more accurate the de-
mand prediction, so through presales with a mod-
erate discount, part of the supplier’s inventory risk
can be transferred to consumers, thereby increasing
the supplier’s profit, but the commission of the
e-commerce platform will decrease.

(3) In the complete presale scenario, the supplier’s maxi-
mumexpected profitπ3∗

S and optimal discount ratex3∗

both decrease as the loss aversion degree β of theL-type
consumers increases. .e demand from L-type con-
sumers becomes uncertain due to their aversion to loss.
In order to reduce loss aversion and encourage them to
preorder new products, the supplier usually has to
reduce the price of new products in the presales stage to
increase the utility obtained by L-type consumers,
thereby reducing the supplier’s marginal profit per unit
of product, and leading to a reduction in its maximum
expected profit.

(4) When the marginal profit is high in the normal sales
stage, the supplier is more inclined to encourage
consumers to preorder products by offering a larger
discount; in other words, the supplier is more likely
to choose the complete presale strategy to transfer
the inventory risk completely to consumers. In ad-
dition, the research also obtained a different con-
clusion from those in previous studies: when
consumers are less loss averse, the optimal dis-
counted price for the supplier in the complete presale
scenario may be higher than that in the moderately
discounted presale scenario.

.e results also provide significant managerial in-
sights for relevant firms that are involved in the
e-commerce supply chain. For the supplier, the selection
of appropriate presale strategies for new products should
take full account of the service level of the e-commerce
platform, the correlation between the two types of con-
sumers, and the degree of loss aversion of L-type con-
sumers and maximize expected profits by setting the
optimal presale discount price. For the e-commerce
platform, it should choose the appropriate service level
according to the presale strategy provided by the supplier
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Figure 5: Effects of β on the optimal discount rate for presales.
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and the market situation and realize the win-win profit of
the supply chain system through mutual cooperation.

.e research conclusions of this paper provide some
normative guidance for suppliers in selecting the presale
strategies for new products to be sold on e-commerce
platforms, but this research did not consider consumers’
return behaviors after the end of the sales period. On the one
hand, the return of goods will increase suppliers’ costs as the
returned goods need to be repackaged and shipped; on the
other hand, it may increase suppliers’ inventories, forcing
new products to be sold at their residual values and thus
reducing suppliers’ profit margins. .erefore, allowing
consumers to return goods will have quite different effects
on the presale strategies adopted in the e-commerce supply
chain, which will be the focus of future research.
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