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In this paper, we look into the optimal sales strategy of e-commerce platform which sells fresh-product advertising in advance-
selling period and spot-selling period, respectively, when advance-selling and spot-selling integration mode is applied. (e study
found that, with the increase of advertising investment, the marginal benefit of e-commerce platform is declining; whether
advertising during the advance-selling period or the advertising during the spot-selling period, the e-commerce platform can
improve its profit, but under the same advertising effect factor, the optimal advertising investment for the sale period is smaller,
and the profit when advertising in the advance-selling period is greater. When advertising in different periods, the optimal
advertising and price strategy depends on the maximum valuation of consumers about the product and the advertising
effect factor.

1. Introduction

In recent years, e-commerce developed rapidly. Especially,
during the COVID-19, e-commerce retailers all over the
world have increased their sales volume due to its unique
advantages. E-commerce of fresh agricultural products ac-
counts for a large proportion. Taking the Chinese market as
an example, in 2020, the transaction volume of China’s fresh
e-commerce was $56.04 billion, and it is expected to reach
$123.1148 billion in 2023 [1]. As a flexible sales mode,
advance selling is widely used in various e-commerce re-
tailers. For example, on September 21, 2017, “T-mall ad-
vance-selling” sold 140,000 “fresh” hairy crabs in one
minute, setting a record in China’s fresh industry. Advance
selling is affected not only by commodity price factors but
also by other nonprice factors (advertising, quality, etc.)
[2, 3]. With the development of media channels and in-
formation technology, advertising has an increasing impact
on consumers’ purchase decisions [4]. In reality, e-com-
merce retailers mostly adopt the mode of combining ad-
vance selling and spot selling, and some research studies
have shown that the integration of the two modes not only

can expand demand and reduce risk but also can effectively
solve the problem of high inventory cost [2, 5].

Many scholars focus on the pricing strategy, consumer
behavior, and advance-selling time strategy of products in
the advance-selling period. For example, Prasad et al. [6]
have studied the advance-selling price and inventory de-
cisions in the advance-selling period and the spot-selling
period and believe that retailers should apply different sales
strategies according to the consumer parameters and
market parameters. Xiao et al. [7] studied the seller’s
equilibrium pricing strategy under two classical early-
selling pricing schemes (dynamic pricing scheme and price
commitment scheme). Cheng et al. [8] considered the
presale strategy of the newsvendor model under the in-
fluence of dual marketing. (e above papers have analyzed
the optimal sales strategy of pricing. While the suppliers
increase profits, the consumers become more and more
intelligent. (erefore, considering the behavior of the
consumer has become a new research direction in the field
of advance selling. Yu et al. [9] studied the optimal deci-
sions of presale and cash sale of new products and inno-
vative products considering consumer differences and
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strategic consumer response. Lim and Tang [10] considered
the market composed of short-sighted consumers, for-
ward-looking consumers, and investors, explored the
presale strategy of monopoly sellers, and then proposed a
dynamic behavior model of investors. Zhao and Stecke [11]
studied the choice of three preorder strategies (no presale,
moderate presale and deep presale) of retailers considering
consumption loss aversion. In the case of presale, time is an
important factor. How retailers choose the presale time to
accurately grasp the market demand is a new problem.
Chew et al. [12] discussed the problem of the multistage
perishable product-ordering strategy. Schaaf and Skiera
[13] studied the effect of time preferences on optimal prices
and profitability of advance selling. Reviewing the papers
on presale strategy, we can see that the research content of
presale strategy has been relatively rich, the presale mode
has been successfully applied to the online sales of many
commodities, and the application of fresh agricultural
products is in the exploratory stage. Maihami and
Kamalabadi [14] studied the joint pricing and inventory
control of noninstantaneous deteriorating items by
establishing a time-dependent function model. From the
perspective of competition, He et al. [15] analyzed the
online presale mode of fresh products. Fan et al. [16] fo-
cused on the business strategy of fresh products’ retailers
and studied the dynamic pricing strategy and supplement
policy of multibatch fresh agricultural products with real-
time freshness through the revenue management dynamic
programming model of consumer choice behavior. Zhang
et al. [17] studied three presale strategies and service efforts
of the fresh seasonal agricultural products’ supply chain.
Research on the presale strategy of fresh agricultural
products is ascending. It is mainly focusing on presale
pricing and fresh agricultural product ordering. Few
scholars consider advertising investment as a decision
variable in this field though it is an important factor
influencing consumers’ purchase decisions.

To sum up, few studies took both advance-selling ad-
vertising and pricing into account and set the fresh agri-
cultural products’ market as the research background. In
addition, few scholars consider the impact of consumer
behavior and consumer heterogeneity on sales strategy.

(erefore, based on the integrated environment of ad-
vance selling and spot selling, this paper discusses the pricing
and advertising investment strategies of fresh agricultural
products’ e-commerce retailers considering consumers’
knowledge and demand randomness. Considering the
limited investment amount of most enterprises in the real
environment, this paper studies the optimal sales strategies
of e-commerce retailers for advertising investment in the
advance-selling period or the spot-selling period, so as to
provide decision-making reference for enterprises to for-
mulate reasonable sales methods.

2. Problem Formulation and
Symbol Explanation

(is paper assumes that the e-commerce retailers of fresh
agricultural products sell in two stages: the first stage is the

advance-selling period, in which consumers can order fresh
agricultural products in advance; the second stage is the
spot-selling period, in which consumers can purchase di-
rectly, and the consumers participating in the advance
selling and spot selling are getting the real products. Before
the product is officially on themarket, that is, in the advance-
selling period, e-commerce retailers can advertise the
product to expand the sales in the advance-selling period;
after the product is on the market, that is, in the spot-selling
period, consumers will actively search for the sales infor-
mation of fresh agricultural products, and sellers can also
choose to rely on their larger demand base to expand the
sales in the spot-selling period. (erefore, this paper studies
the optimal pricing, optimal advertising investment, and
optimal order quantity of e-commerce retailers in different
periods.

(e research in this paper is consistent with the fol-
lowing assumptions:

(1) (e advertising investment of e-commerce re-
tailers is x, x ∈ (0, 1), the advertising effect factor is
b, and the influence of advertising on demand is
b

��
x

√
[18].

(2) (e consumers’ number of the product without
advertising is 1. According to whether the con-
sumers know the advance-selling information of
the e-commerce retailer, the consumers are di-
vided into two categories. One is the informed
consumers, whose proportion is c, and the other
is the uninformed consumers, whose proportion
is 1 − c [4,19]. After the advance-selling period,
the proportion of informed consumers is
c + b

��
x

√
.

(3) In the spot-selling period, the unit price of the
products is p and the unit cost is c2. In the advance-
selling period, the unit price of the products is αp,
0≤ α≤ 1, and the unit cost is c1. At the end of the
advance-selling period, the e-commerce retailer
decides the order quantity Q of the whole sales
period. Considering that fresh agricultural products
are easy to rot, e-commerce retailers need to invest in
fresh-keeping costs in the spot-selling period to
ensure the consistent quality of the products sold.
(erefore, c1 < c2.

(4) After the end of the sales period, the quality of the
product decreases rapidly, the demand disappears,
and the residual value of the product is 0.

(5) Suppose that the consumer’s valuation of the
product, v, obeys the uniform distribution U(0, v0),
the density function is u(v), and the distribution
function is U(v). When informed consumers enter
the market in the advance-selling period, v≥ αp, they
buy products in the advance selling; v≥p, at that
time, and they buy products in the spot-selling pe-
riod. ε is a demand random variable which belongs to
[A, B]; its density function is f(ε), and the distri-
bution function is F(ε). Without losing generality, it
is assumed that c1 <p< v0.
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3. Optimal Strategy Analysis

3.1. *e Optimal Decision of Advertising Investment in Ad-
vance-Selling Period (A). We assume xA is the advertising
investment of e-commerce retailers in the advance-selling
period and αApA is the product price. (e consumer de-
mand function in the advance-selling period is as follows:

DA1 � c + b
���
xA

√
(  

v0

αApA

u(v)dv. (1)

(e profit function of e-commerce retailers at this stage
is as follows:

πA1 � αApA − c1(  c + b
���
xA

√
(  

v0

αApA

u(v)dv − xA. (2)

In the spot-selling period, e-commerce retailers do not
invest in advertising, and the price of products is pA. (e
consumer demand function is

DA2 � (1 − c) 
v0

pA

u(v)dv + ε. (3)

(e total demand under the integrated mode of ad-
vertising in the advance-selling period is DA � DA1 + DA2 +

ε, so the total profit is

ππA �
αApA − c1( DA1 − xA + pADA2 − c2 Q − DA1( , DA ≤Q,

αApA − c1( DA1 − xA + pA − c2(  Q − DA1( , DA >Q.
 (4)

Let z � Q − (D1 − D2); then,

πA �
αApA − c1( DA1 − xA + pA DA2 + ε(  − c2 DA2 + z( , ε≤ z,

αApA − c1( DA1 − xA + pA − c2(  DA2 + z( , ε> z.
 (5)

After simplification, it is as follows:

πA � αApA − c1(  c + b
���
xA

√
(  

v0

αApA

u(v)dv − xA + pA − c2(  (1 − c) 
v0

pA

u(v)dv + z  − pA 
Z

A
F(u)du. (6)

From the negative definite of the Hessian Matrix, we can
see that the function πA is a joint concave function of αA and
xA, and the optimal solution can be obtained by the first-
order condition.

Proposition 1. When b
���
xA

√ < 2v0(αApA − c1)(v0 − αA

pA)/b(v0 − 2αApA − c1)
2, the optimal discount, advertising

investment, and profit in the advance-selling period are as
follows:

α∗A �
v0 + c1

2pA

,

π∗A1
�

c v0 − c1( 
2

4v0
+

b
2

v0 − c1( 
4

64v0
2 ,

x
∗
A �

v0 − αApA( 
2 αApA − c1( 

2
b
2

4v0
2 .

(7)

Proof.
(zπA1/zαA) � (c + b

���
xA

√
)(pA(v0 − 2αApA − c1)/v0),

z
2πA1

zα2A
� − 2p

2
A < 0,

zπA1

zxA

�
b αApA − c( 1 v0 − αApA( 

2v0
���
xA

√ − 1,

z
2πA1

zx
2
A

� −
b αApA − c1(  v0 − αApA( 

4v0
x

− 3/2
A < 0,

z
2πA1

zαAzxA

�
bpA v0 − 2αApA − c1( 

2v0
.

(8)

When b
���
xA

√ < (2v0(αApA− c1)(v0 − αApA)/b(v0 − 2αA

pA − c1)
2),

z
2πA1

zαA
2

z
2πA1

zxA
2 −

z2πA1

zαAzxA

 

2

> 0. (9)

It shows that πA1 is a joint concave function of αA and
xA, so the optimal solution of αA and xA can be obtained by
zπA1/zαA � 0 and zπA1/zxA � 0:
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α∗A �
v0 + c1

2pA

,

x
∗
A �

v0 − αApA( 
2 αApA − c1( 

2
b
2

4v
2
0

,

π∗A1 �
c v0 − c1( 

2

4v0
+

b
2

v0 − c1( 
4

64v
2
0

.

(10)

Proposition 1 shows that in the advance-selling period,
the impact of advertising investment on profit is limited, and
there is the best advertising investment. Among them, ad-
vertising investment xA is positively correlated with the
advertising effect factor b, indicating that e-commerce

retailers tend to increase advertising investment when the
advertising effect of products on consumers increases. (e
optimal discount in the advance-selling stage is inversely
proportional to the price in the second stage (spot-selling
period), which indicates that when the spot-selling price is
higher, the discount coefficient set by the e-commerce re-
tailer in the advance-selling period should be smaller, which
can attract more customers; while when the spot-selling
price is lower, the e-commerce retailer does not need to
provide a large discount in the advance-selling period, which
can also obtain the best profit. □

Proposition 2. *e optimal price in the spot-selling period is
as follows:

pA(z)
∗

�
(1 − c) v0 + c2(  + αA c + b

���
xA

√
(  v0 + c1(  + v0z − 

Z

A
F(u)du 

2 (1 − c) + α2A c + b
���
xA

√
(  

. (11)

*e optimal price increases with the increase of z, that is,
with the increase of random variables. *e optimal order
quantity in the spot period is

Q(z)
∗
A �

v0 − c1

2v0
c +

b
2

v0 − c1( 
2

8v0
  +(1 + c)

v0 − pA(z)
∗

v0
.

(12)

Proof. From the first derivative zπA/zpA � 0, the optimal
price of the spot-selling period can be obtained, and there is
zpA(z)∗/zz � v0F(z)/2(1 − c)> 0, which shows that
pA(z)∗ is a monotone increasing function of z, that is, the
optimal price increases with the increase of z.

(e optimal solution of Q can be obtained by taking the
optimal solution of the first stage into Q � D1 + D2 + z and

(zQ (z)∗A/zz) � 1 − F(z)> 0. It shows that Q(z)∗A is a
monotone increasing function of z, that is, the optimal order
quantity increases with the increase of z.

Proposition 2 shows that the optimal price is positively
correlated with the demand random variable ε because when
ε increases, the demand increases. To ensure that the de-
mand is met to the maximum extent, the optimal order
quantity will increase accordingly. In order to compensate
for the inventory cost and preservation cost caused by the
increase of inventory, e-commerce retailers will increase the
sales price. □

Proposition 3. When the point satisfies formula (12), it is the
only extreme point that maximizes the total profit function:

zπA(z)

zz
�

v0F(z) z +(1 − c) 1 − pA(z)
∗

( ( 

2 1 − c + αA
2

c + b
���
xA

√
(  

+ pA(z)
∗

− c2(  1 −
v0F(z)

2
  − pA(z)

∗
F(z) � 0. (13)

*at is, there is a unique maximum of the total profit
when the e-commerce retailer invests in advertising in the
advance-selling period.

Proof. Put the optimal solution of p(z) brought into the
total profit function; if the solution with the first derivative of
0 exists and is unique, this point is the point with the largest
total profit function:

zπA(z)

zz
�

v0F(z) z +(1 − c) 1 − pA(z)
∗

( ( 

2 1 − c + αA
2

c + b
���
xA

√
(  

+ pA(z)
∗

− c2(  1 −
v0F(z)

2
  − pA(z)

∗
F(z) � 0. (14)

Let the above formula be S(z). Let v0 � 1 to make the
calculation convenient, and it can be proved that
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z
2
S(z)

zz
2 � − 3f(z) − f(z)F(z) + 2f(z)F(z) −

zf(z)

zz
f(z) +(1 − c) 1 + c2(  + z − 

Z

A
F(u)du< 0 . (15)

It is shown that S(z) is a convex function about z, that is,
S(z) � 0 has two solutions. If F(A) � 0 and F(B) � 1 are
known, S(A)> 0 and S(B)> 0 can be obtained, so S(z) � 0
has a unique solution. Since zπA(z)/zz � S(z), πA(z) is a
function of z increasing first and then decreasing, and when
zπA(z)/zz � 0, the maximum value is obtained.

Proposition 3 shows that the model has an optimal
solution and the optimal solution is unique. It shows that
e-commerce retailers can have the optimal sales strategy and
get the maximum revenue when they invest in advertising in
the advance-selling period. (e detailed analysis results will
be described in Section 4. □

3.2.OptimalDecisionofAdvertising Investment inSpot-Selling
Period (R). We assume xR is the advertising costs in spot-

selling period, αRpR is the selling price of the products in
advance-selling period, and pR is the selling price of the
products in the spot-selling period. (e demand in the
advance-selling period DR1 and the spot-selling period DR2
are, respectively, as follows:

DR1 �
c v0 − αRpR( 

v0
,

DR2 � 1 − c + b
���
xR

√
( 

v0 − pR

v0
+ ε.

(16)

(us, the profit of the advance-selling period and spot-
selling period are as follows:

πR1 � c αRpR − c1( 
v0 − αRpR( 

v0
,

πR2 � pR − c2(  z + 1 − c + b
���
xR

√
( 

v0 − pR

v0
  − pR 

Z

A
F(u)du − xR.

(17)

Let z � Q − DR1 − DR2. (en, the total profit of the e-commerce retailer under
the integrated mode of advertising in the spot-selling period
is as follows:

πR � c αRpR − c1( 
v0 − αRpR( 

v0
+ pR − c2(  z +(1 − c + b

���
xR

√
( 

v0 − pR

v0
  − pR 

Z

A
F(u)du − xR. (18)

Proposition 4. When advertising strategy is put into the
spot-selling period, the optimal discount is

α∗R �
v0 + c1

2pR

. (19)

When ���
xR

√ < 2(pR − c2)(v0 − pR) (1 − c + α2Rc)/b(v0 −

2pR + c2)
2 − 2(pR − c2)(v0 − pR), the optimal advertising

investment, price, and order quantity are as follows:

x
∗
R �

b pR − c2(  v0 − pR( 

2v0
 

2

,

p
∗
R �

1 − c + b
���
xR

√
  v0 + c2(  + v0 z − 

Z

A
F(u)du 

2 1 − c + b
���
xR

√
 

,

Q
∗
R �

c v0 − c1( 

2v0
+ 1 − c +

b
2

p
∗
R − c2(  v0 − p

∗
R( 

2v0
 

v0 − pR
∗

v0
+ z.

(20)
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Proof. (e optimal discount αR
∗ is obtained by finding the

first derivative of πR on αR:

zπR

zpR

�
αRc v0 + c1(  + 1 − c + b

���
xR

√
(  v0 + c2( 

v0
− p

2αR
2
c + 2 1 − c + b

���
xR

√
( 

v0
+ z − 

Z

A
F(u)du,

z
2πR

zpR
2 � −

2αR
2
c + 2 1 − c + b

���
xR

√
( 

v0
< 0,

zπR

zxR

�
b pR − c2(  v0 − pR( 

2v0
���
xR

√ ,

z
2πR

zxR
2 � −

b pR − c2(  v0 − pR( 

2v0xR
3/2 < 0,

z
2πR

zxRzpR

�
b v0 + c2 − 2pR( 

2v0
���
xR

√ .

(21)

When ���
xR

√ < 2(pR − c2)(v0 − pR) (1 − c + α2Rc)/b((v0 +

c2 − 2pR)2 − 2(pR − c2)(v0 − pR)),

z
2πR

zpR
2

z
2πR

zxR
2 −

z2πR

zxRzpR

 

2

> 0, (22)

and it shows that πR is a joint concave function of xR and pR,
so the optimal solution of xR and pR can be obtained by
zπR/zpR � 0 and zπR/zxR � 0, and the optimal solution has
been given.

Proposition 4 shows that in the spot-selling period, the
impact of advertising investment on the total profit is

limited, and there is the best advertising investment, in
which the advertising investment xR is positively correlated
with the advertising effect factor b, indicating that when the
advertising effect of products on consumers increases,
e-commerce retailers tend to increase advertising
investment. □

Proposition 5. We can prove Proposition 5 uses the same
method as Proposition 3. When the point satisfies formula
(23), it is the only extreme point that maximizes the total
profit function:

zπR

zz
� pR − c2(  1 −

(1 − c)F(z)

2 1 − c + b
���
xR

√
 

+
b
2

v0 − pR(  − 1 + b
2

  pR − c2(   v0 − pR( F(z)

4v0 1 − c + b
���
xR

√
( 

⎛⎝ ⎞⎠, (23)

−
b
2
F(z) pR − c2(  v0 − pR( 

2
− pR − c2( 

2
v0 − pR(  

2v0 1 − c + b
���
xR

√
( 

−
z
2
v0F(z)

4 1 − c + b
���
xR

√
 

− pR, z � 0. (24)

*at is, there is a unique maximum of the total profit of
e-commerce retailers when they invest in advertising in the
spot-selling period.

Proposition 5 shows that there is also a unique optimal
solution for advertising strategy in the spot-selling period. No
matter if advertising investment is put in the advance-selling
or spot-selling period, the optimal solution exists, but it is
inconsistent. *e optimal solution is affected by numerous
parameters. Once these parameters are determined, the op-
timal solution can be obtained. *e advertising strategy can
provide an important reference value for solving practical
problems.

*e specific analytical formula of the optimal solution in
these two cases cannot be given, but it can be analyzed by

numerical simulation, so the strategy comparative analysis is
described in the part of example analysis.

4. Strategy Analysis

(e results of this paper are verified and further analyzed by
numerical examples. Using MATLAB 2014 for numerical
analysis, referring to the previous research studies [20, 21]
on parameter settings, we assume that the maximum es-
timated value of consumer product v0 � 1, the unit cost of
fresh agricultural products c1 � 0.2 in the advance-selling
period, the unit cost of fresh agricultural products c2 � 0.3
in the spot-selling period, the advertising effect factor
b � 0.8, the initial ratio of informed consumers c � 0.3, and
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the random demand factor ε obeys the uniform distribution
of [0,1].

4.1. Analysis of Advertising Strategy. (is paper studies the
advertising strategy considering consumer valuation and the
comparative analysis of the two cases. Consider the case of
advertising investment in the advance-selling period, keep
other parameters unchanged, and the maximum consumer
valuation values are 0.5, 0.8, and 1.0, respectively, and the
influence of advertising effect factor b on the optimal ad-
vertising investment x is shown in Figure 1.

Figure 1(a) shows that when consumers’ valuation of
products is large, the advertising investment increases with
the increase of the advertising effect factor. With the in-
crease of the maximum valuation, the proportion of
consumers whose product valuation is greater than the
sales price will increase; when the advertising effect factor is
larger, it shows that advertising can effectively improve
consumers’ demand for fresh agricultural products.
(erefore, with the increase of consumers’ product valu-
ation, e-commerce retailers should increase their adver-
tising investment.

Figure 1(b) shows that, under the same advertising effect
factor, the optimal advertising investment in the spot-selling
period is greater than that in the advance-selling period.(is
shows that, in the spot-selling period, advertising needs to
pay more cost.(is is because there is an increase in demand
due to price discounts in the advance-selling period, so there
is no need to invest too much advertising cost.

4.2. Comparative Analysis of Profit. (e time of advertising
investment would influence the profit. Figure 2 shows the
impact of advertising investment on profit in different pe-
riods (advance-selling period and spot-selling period).

Figure 2(a) shows that when there is no advertising
investment in the advance-selling period, the profit in the
spot-selling period is greater than that in the advance-selling
period, but the total profit is lower. After the advertising
investment, the profits in the spot-selling period and the
advance-selling period increase. With the increase of ad-
vertising investment, the profit in the advance-selling period
gradually approaches that in the spot-selling period, and the
total profit increases greatly.

Figure 2(b) shows the following. (1) When advertising is
put in the advance-selling period, the total profit will in-
crease with the increase of advertising investment and tend
to be stable, indicating that the increased range of total profit
with advertising investment is limited, and the marginal
benefit decreases, which is consistent with Proposition 1. (2)
When advertising is put in the spot-selling period, the total
profit will first increase and then decrease with advertising
investment, indicating that excessive advertising investment
in the spot-selling period will cause profit loss. (3) With the
increase of advertising investment, the total profit of ad-
vertising in the advance-selling period is greater than that in
the spot-selling period.

(e profit function is influenced by many factors, among
which the demand random factor is uncontrollable.

(erefore, we compare the total profit of advertising in the
advance-selling period with that in the spot-selling period
with the change of demand random factor, as shown in
Figure 3.

Figure 3 shows

(1) When the demand stochastic factor z> 0, the total
profit of advertising in the advance-selling period
and the total profit of advertising in the spot-selling
period first increases and then decreases with the
increase of the demand stochastic factor; a certain
range of demand uncertainty can increase the
e-commerce retailer’s revenue, but once the uncer-
tainty is too large, the e-commerce retailer will not be
able to estimate the order quantity, resulting in some
losses.

(2) From the trend of profit function, we can see that
there are optimal profit points for the total profit of
advertising in the advance-selling period and the
total profit of advertising in the spot-selling period,
which verifies Propositions 3 and 5 of this paper.

(3) When the demand stochastic factor z> 0, e-com-
merce retailers should choose to invest in the ad-
vertising cost in the cash period; at this time, the
profit is greater; when the demand stochastic factor
z< 0, e-commerce retailers should choose to invest
in the advertising cost in the advance-selling period;
at this time, they can get more profits.

4.3. Comparative Analysis of Price and Order Quantity. In
order to study the influence of advertising investment on the
optimal price and the optimal order quantity, this paper
draws the influence of the optimal price and the optimal
order quantity changing with the advertising investment, as
shown in Figure 4.

Figure 4 shows

(1) In the case of advertising in the advance-selling
period, the price and optimal order quantity increase
with the increase of advertising investment. When
the advertising investment increases, the cost of
e-commerce retailers increases, so the price will
increase, and the demand will increase, so the order
quantity will increase.

(2) When the advertising investment is small, if you
choose to put the advertising in the cash period, the
optimal pricing of the product in the cash period is
higher than that in the advance-selling period. When
the advertising investment is large, if you choose to
put the advertising in the cash period, the optimal
pricing of the product in the cash period is lower
than that in the advance-selling period.

(3) With the increase of advertising investment, whether
in the advance-selling period or the spot-selling
period, the order quantity of products has increased,
that is, the demand for products has increased, but
the consumer demand is greater in the advance-
selling period.
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Figure 1: Analysis of advertising strategies under different advertising effect factors.
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5. Conclusion

Based on the integrated sales model of advance selling and
spot selling, this paper distinguishes consumers according to
whether they know the advance-selling information of
e-commerce retailers, considers the consumers’ valuation of
products, constructs the revenue function, respectively,
under the consideration of e-commerce retailers’ advance-
selling advertising or spot-selling advertising, and analyzes
the optimal strategy of advertising investment, pricing, and
order quantity of fresh agricultural products e-commerce
retailers. (rough the solution of the model and numerical
analysis in two modes, the following conclusions are ob-
tained, hoping to provide the basis for the actual market
operation of fresh agricultural products’ e-commerce re-
tailers in the e-commerce environment.

(e conclusions are as follows: (1) e-commerce retailers
can increase the total profit by advertising investment in
both advance-selling period and spot-selling period; how-
ever, the growth of demand by advertising investment is
limited, the optimal advertising investment needs to be
adjusted according to the advertising effect factor. (2) Un-
certainty demand in a certain range can increase the profit of
e-commerce retailers. Compared with the case of fixed sales
volume, e-commerce retailers’ profit is greater when the
sales volume is uncertain. However, when this kind of
uncertainty becomes too much, it would cause the loss of
retailers. (erefore, e-commerce retailers should view the
uncertainty in demand correctly. (3) When e-commerce
retailers advertise in the advance-selling period, they need to
carry out corresponding discount activities. Under the in-
fluence of dual marketing means, consumers’ demand is
greater and the profits are greater. (4) When the demand
stochastic factor z> 0, e-commerce retailers should choose
to invest advertising costs in the spot-selling period; when
the demand stochastic factor z< 0, e-commerce retailers
should choose to invest advertising costs in the advance-
selling period. (5) When the advertising investment is small,
if you choose to put the advertising in the spot-selling pe-
riod, the optimal pricing of the product in the spot-selling

period should be higher than it in the advance-selling period;
when the advertising investment is large, if you choose to put
the advertising in the spot-selling period, the optimal pricing
of the product in the spot-selling period should be lower
than that in the advance-selling period. (6)With the increase
of advertising investment, the total profit of advertising in
the advance-selling period is greater than that in the cash sale
period.

Further research of this paper can be carried out from the
following aspects:

(1) (is paper only considers the sales strategy of a single
e-commerce retailer, and further study can consider
the presale pricing problem in the competitive
environment

(2) (is paper only considers the case that consumers’
risk preference is neutral, and further study can
analyze the case that consumers’ risk preference is
different

(3) As many researchers have done with algorithm
optimization [22], there are also some problems
under complex and uncertain business environment
which can be taken into consideration in future
research.
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