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Abstract 

This paper considers the problem of product value uncertainty for consumers to 
purchase at online counters. Through the construction and analysis of the mathematical 
model, this paper explores the purchase decisions for heterogeneous consumers and the 
optimal pricing decision for the online retailer when the joint sales policy of samples and 
finished products is adopted, and analyzes the implementation conditions and value of 
the joint policy. The results show that only when the matching probability between 
consumer preference and product value is at the intermediate level, the online retailer 
should implement the joint sales policy of samples and finished products. The inflation 
coefficient δ of the voucher should be controlled within a certain range. When it exceeds 
a certain percentage, it will have a negative impact on the retailer's profit. 
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1. Introduction 

With the rapid development of the Internet economy and mobile payment, the scale of China's 
online sales market continues to expand. In 2019, global e-commerce retail sales reached 
US$3.53 trillion, and it is expected to grow to US$6.54 trillion by 2022. Due to the outbreak of 
the epidemic in early 2020, offline stores are closed, and online shopping behavior tends to be 
active. 

As women gradually become the main force of online shopping in the new era, the proportion 
of consumption in beauty is increasing. In 2017, the market size of China's beauty industry 
reached 358.14 billion yuan, and it is expected to reach 4858.6 yuan in 2021. The beauty 
industry will maintain a steady growth trend in the next five years. Online shopping has become 
the most important purchase channel for beauty, and a large number of high-end brand 
retailers choose to sell online through counters. Online counters are brand direct sales channels 
established by high-end brands in online malls to provide consumers with the same shopping 
protection as offline physical stores. 

Online sales get rid of the limitations of time and space, enabling consumers to shop online 
anytime or anywhere, and also provide a wealth of product categories and customized services. 
However, the virtual nature of online sales leads to that consumers cannot truly touch and 
perceive the product entity during shopping, and cannot accurately assess whether the product 
is suitable for them before buying. The problem of product value uncertainty is a major pain 
point in online sales. Faced with the uncertainty of product value, consumers may restrain their 
willingness to buy. In order to solve this problem, online retailers have introduced various 
return and money-back guarantee strategies, including seven-day no-reason return, fast refund, 
return shipping insurance, and 30-day rest assured return. Studies have pointed out that one-
third of online sales have been returned (Banjo, 2013). A large number of consumers choose to 
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return after the product arrives and uses because the value of the product does not meet the 
previous expectations. The after-event refund guarantee strategy has brought high return costs 
to online retailers. 

Although the after-event money-back guarantee strategy has eased consumers’ purchase 
worries to a certain extent, the characteristics of certain products determine that they can 
easily affect secondary sales after use. For example, experience products such as cosmetics and 
skin care are mostly not support seven days for no reason to return or exchange the goods. 
Once such products are opened for trial, they will not be able to meet the conditions for 
secondary sales. Therefore, for such products, the return guarantee strategy does not play a 
practical role. Since beauty and skin care products are applied directly on the face, consumers 
pay great attention to the safety of these products. In order to ensure that consumers can buy 
guaranteed authentic products on the online platform, Tmall Beauty launched an "Online 
Counter" project in 2016, which said it will help Tmall flagship store become the online counter 
of major beauty brands. The first batch of 53 beauty brands to join the online counter, including 
Hailan Mystery, DHC, L'Oreal and other brands. The online counter services are all directly 
supplied by brands, which can ensure that the online counter products are genuine and can 
realize the sharing of online and offline rights. 

For experiential products such as cosmetics and skin care,consumers are usually not sure 
whether these products are suitable for them before buying. In order to eliminate consumer 
uncertainty, many online retailers usually provide samples for customer experience. However, 
high-value products are very costly for online retailers. If you want to control costs and provide 
consumers with too few samples for trial, the trial effect cannot be guaranteed. At the same 
time, online retailers need to bear a certain logistics cost. It often takes paid sample trials to 
form a joint sales strategy with the finished product. Under the strategy of joint sales of samples 
and finished products at online counters, consumers can first purchase samples for trial, and 
then decide whether to purchase the finished product after the trial. According to a report 
released by the consulting company NPDGroup, skin care products and cosmetic samples have 
developed into a huge market in the United States, with sales of US$1.2 billion in 2018. 

Based on the joint sales of samples and finished products, online counters have further 
introduced the inflation policy based on sample product selling, aiming to increase the chance 
of consumers buying finished products after purchasing samples for trial. Under the inflation 
policy, when consumers purchase samples at a counter, the order includes not only sample, but 
also a store repurchase coupon, which can be used to offset a certain amount when buying 
finished products. For example, France’s L’Occitane has launched a sample worth 200 yuan at 
its online counter, which includes a 200 yuan no-threshold voucher, which can be used to 
purchase finished products within a prescribed period. After the consumer purchases the 
sample for trial, if she is satisfied with the product, she can choose to purchase the finished 
product, and use the voucher to offset part of the purchase price of the finished product. If she 
is not satisfied with the product, she can give up buying the finished product. The two 
commercial practices under the joint sales strategy of samples and finished products not only 
solve the problem that experience products cannot be returned after consumers have tried 
them, reduce consumers’ losses, and offset consumers’ worries before purchasing high-value 
products, but also help Enterprises tap the potential customers and expand the market scale. 

Although there have been examples of the inflation policy based on sample product selling in 
practice, how do consumers choose between samples and finished products? Why do online 
retailers choose this strategy? What are the advantages of this strategy over traditional sales 
models? And how to give full play to its strategic advantages, these issues still need to be further 
explored in theoretical research. Based on the above research background, this paper 
constructs a joint sales decision model of samples and finished products for online retailers, 
studies the game decision of purchase and sales between consumers and online retailers, 
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compares with the benchmark strategy of only selling finished products, and analyzes the 
implementation value and conditions of the joint sales strategy are discussed. 

2. Literature Review 

The impact of product value uncertainty on the decision-making of online retailers and 
consumers has been a hot topic of theoretical research in recent years. Hong (2014) pointed 
out that product value uncertainty is mainly manifested in product quality uncertainty and 
product matching uncertainty, and product matching uncertainty has a relatively stronger 
impact on returns. In order to cope with the uncertainty of product value, online retailers 
usually adopt different strategies. From a back perspective, the most common one is to provide 
a refund and return guarantee (Gu et al., 2015). This strategy mainly provides consumers with 
solutions after risk incidents and alleviates consumers' doubts about product value uncertainty 
when making purchasing decisions, but it does not essentially alleviate product value 
uncertainty. The delivery of product information in advance can directly reduce the value 
uncertainty faced by consumers (Sekip et al., 2016). With the development of information 
technology and online sales platforms, sellers can provide customers with sufficient product 
information, And virtual reality technology to reduce the uncertainty of product value. For 
example, Ke et al. (2016) explored the impact of online review mechanisms on consumer 
product information acquisition, and Jing et al. (2018) explored the role of virtual reality 
technology in reducing the uncertainty of consumers’ pre-purchase value. These strategies 
provide customers with a convenient way to obtain product information and a certain product 
experience, but the effect of information transmission is limited by online channel technology 
and input costs. This article mainly focuses on the product trial in the pre-strategy, which can 
provide more comprehensive product information and product experience services. 

Product trial before purchase is the consumer’s first experience process, and it is a key factor 
in determining brand beliefs, attitudes and purchase intentions (Liu et al., 2019). It promotes 
consumers’ awareness of product value by reducing consumers’ uncertainty about product 
value. Bawa et al. (2004) found in a study on the trial of gifts that consumers’ increased 
familiarity with the product has a positive impact on the retention rate after trial. It can be seen 
that product trials can affect consumers' purchasing decisions and are the entry point for online 
retailers to deal with the uncertainty of product value. Li et al. (2019) studied Amazon's Prime 
Wardrobe's try-and-buy service, combined with customers' self-healing behaviors, and found 
that it is feasible for online retailers to adopt a try-and-buy strategy. The sample and finished 
product joint sales strategy studied in this article is one of the trial-and-buy strategies. Unlike 
previous studies, this is a paid sample trial strategy suitable for the online counter. By selling 
samples, online retailers encourage consumers with trial needs to purchase samples in advance 
for trial use, reducing consumers’ concerns about the uncertainty of the matching degree of 
high-value products at a lower cost. On the one hand, the paid sample trial strategy can 
eliminate the uncertainty of matching high-value products to a greater extent. On the other 
hand, it can bring direct profit growth to online retailers under certain conditions. 

The joint sales strategy of samples and finished products is a relatively novel commercial 
practice. How to formulate differentiated pricing and staged pricing of finished samples and 
finished products are issues that need to be paid attention to (Wei et al., 2020). Kim and 
Krishnan (2015) verified the interaction and influence of product uncertainty and product price 
on online consumer purchasing decisions. The study found that consumers are less willing to 
purchase expensive products online when there is a high degree of product uncertainty. 
Therefore, for products with a high degree of uncertainty, sample trials can help consumers 
make purchase decisions. In order to expand market share and attract repeat customers, more 
and more companies use discount coupons for product promotion. Regarding the influence of 
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discount coupons on consumer choice, Venkatesan and Farris (2012) studied how retailers' 
customized coupon activities affect consumer purchases and their impact on retailers' revenue. 
Jiang (2012) proposed an online product pricing model that considers bundling sales and 
discount coupons for online retailers, and studied how to persuade consumers to buy more 
products through bundling discounts and coupon discounts. The research of Yang et al. (2015) 
shows that the sale of discount coupons has a positive effect when the consumer's valuation is 
uncertain. Pre-purchase discounts can help companies distinguish consumers who have 
different expected valuations of their products. Different from previous studies, this article uses 
samples to solve the uncertainty of product value while using the issuance and use of discount 
coupons to increase the probability of consumers buying finished products after trying samples. 

3. Problem description 

In this paper, we consider that an online retailer implements the inflation policy based on 
sample product selling at online counters. The price of finished product is 𝑝, and the price of 
sample is 𝑝𝑆, 𝑝 > 𝑝𝑆. When a consumer purchases a sample, it also includes a store repurchase 
coupon worth 𝛿𝑝𝑆, which can be used to deduct a certain amount when purchasing the finished 

product, 𝛿 is the inflation coefficient of the coupon, 0 < 𝛿 <
𝑝

𝑝𝑆
. The marginal cost of the finished 

product is 𝑐, and the marginal cost of the sample is 𝑐𝑠, 𝑐 > 𝑐𝑠. There is a group of heterogeneous 
consumers in the market, and the consumers' willingness to pay 𝑣 for the product is subject to 
a uniform distribution [0, �̅�] . Consistent with the existing literature, it is assumed that the 
number of consumers under any willingness to pay is the unit density, and consumers only 
purchase 1 unit of product. 

In the joint sales strategy , consumers can choose to buy the finished product directly, or after 
purchasing the sample for trial, decide whether to buy the finished product, or leave the market 
directly. When consumers choose to buy finished products directly, the uncertainty of product 
value leads to the possibility of a mismatch between consumer preferences and product value. 
Assuming that the probability that consumer preference matches the value of the product is 
𝛽 ,  𝛽 ∈ (0,1], the income obtained after purchasing the product is 𝑣𝜃𝐻 ; the probability that 
consumer preference does not match the value of the product is1 − 𝛽, and purchase at this time 
The income obtained after the product is 𝑣𝜃𝐿 . Where 𝜃𝐻  is the marginal revenue when 
consumer preferences match the product value, 𝜃𝐿  is the marginal revenue when consumer 
preferences do not match the product value, and  𝜃𝐻 > 𝜃𝐿 . When consumers choose to buy 
samples first During the trial, after the trial, consumers can determine the true value of the 
product is 𝜃𝐻  or 𝜃𝐿 , and then choose whether to use the store repurchase coupons to purchase 
the finished product. The store repurchase coupons can be used to deduct part of the amount. 

The sequence of events studied in this paper is: Firstly, the online retailer decides whether to 
adopt the strategy of joint sales of samples and finished products that contains inflation; 
Secondly, the online retailer sets the retailing price of the finished product 𝑝, the retailing price 
of the sample 𝑝𝑆, and the inflation coefficient of coupon δ; Thirdly, according to the retailer’s 
selling policy, each consumer decides whether to apply for the sample try service or buy the 
product directly;  Finally, consumers who purchase samples for trial choose whether to use 
store repurchase coupons to purchase finished products. 

4. Benchmark model analysis 

This section studies the benchmark sales strategy of online retailers that only sell finished 
products. Under the normal retailing policy, each consumer makes the purchasing decision 
according to the retailing price 𝑝 of the product. Formula (1) is the expected utility function 
when consumers directly purchase the finished product. If the consumer does not buy the 



Volume 2 Issue 10, 2021 

DOI: 10.6981/FEM.202110_2(10).0032 

251 

Frontiers in Economics and Management 

ISSN: 2692-7608 

product, the expected utility is 0. Lemma 1 describes the consumer's purchasing decision under 
the benchmark strategy. 

𝑈1 = 𝛽𝑣𝜃𝐻 + (1 − 𝛽)𝑣𝜃𝐿 − 𝑝                                                       (1) 

Lemma 1. Each consumer’s optimal purchasing decision can be easily obtained by comparing 

these two expected utility functions. That is, consumers with 𝑣 ∈ [
𝑝

𝛽𝐿𝜃𝐻+(1−𝛽𝐿)𝜃𝐿
, �̅�] will buy the 

product, and consumers with 𝑣 ∈ [0,
𝑝

𝛽𝐿𝜃𝐻+(1−𝛽𝐿)𝜃𝐿
] will not buy the product.  

Proof of Lemma 1. From 𝑈1 ≥ 0, when 𝑣 ≥
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
, consumers with high willingness to 

pay will choose to buy finished products; From 𝑈1 < 0, when 𝑣 <
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
, Consumers with 

low willingness to pay will leave the market. 

Lemma 1 shows that when online retailers only sell finished products, consumers with high 
willingness to pay will choose to buy finished products, while consumers with low willingness 
to pay will leave the market. From Lemma 1, the number of consumers who choose to buy 

products can be expressed as 𝐷𝑑 = �̅� −
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
. Then,the online retailer’s profit function 

can be expressed as П𝑑(𝑝) = 𝑝(�̅� −
𝑝

𝛽𝐿𝜃𝐻+(1−𝛽𝐿)𝜃𝐿
. 

Proposition 1 describes the optimal pricing decision for the retailer under the normal online 
retailing policy. 

Proposition 1. When the online retailer adopts the normal online retailing policy, the optimal 

pricing decision is 𝑝∗ =
�̅�[𝛽𝐿𝜃𝐻+(1−𝛽𝐿)𝜃𝐿]

2
. At this time, the optimal profit of the online retailer is 

П𝑑
∗ (𝑝) =

1

4
[�̅�𝛽𝜃𝐻 + �̅�(1 − 𝛽)𝜃𝐿 − 𝑐]2 , consumers with 𝑣 ∈ [

�̅�

2
+

𝑐

2[𝛽𝜃𝐻+(1−𝛽)𝜃𝐿]
, �̅�]  will buy 

finished products, consumers with 𝑣 ∈  [0,
�̅�

2
+

𝑐

2[𝛽𝜃𝐻+(1−𝛽)𝜃𝐿]
) will not buy the product. 

Proof of proposition 1. The profit function of a retailer under the online retailing policy is 

expressed as П𝑑(𝑝) = (𝑝 − 𝑐) [�̅� −
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
] . It can be examined that this function is a 

concave function with respect to 𝑝. According to the first-order condition, the optimal pricing 

decision is 𝑝𝑑
∗ =

�̅�[𝛽𝜃𝐻+(1−𝛽)𝜃𝐿]+𝑐

2
. Incorporating the optimal product price into the conclusion 

of Lemma 1 and the profit function of the online retailer, the conclusion of Proposition 1 can be 
obtained. 

  When the online retailer chooses the benchmark strategy of only selling finished products, 
Proposition 1 describes the consumer's optimal purchase decision, as well as the online 
retailer's optimal pricing strategy and the optimal profit that can be obtained. According to 
Proposition 1, as consumers’ highest willingness to pay �̅� increases, online retailers will serve 
fewer consumers with higher product prices and achieve an increase in their profit level. When 
the probability 𝛽  of matching consumer preferences with product value increases and the 
marginal benefits of consumers 𝜃𝐻  and 𝜃𝐿  increase, online retailers should adopt high-price 
sales strategies to increase their profitability. 

5. Joint sales strategy and inflation policy of sample product selling 
analysis 

This section explores the decision-making of each entity when the online retailer adopts the 
joint sales strategy and inflation policy of sample product selling. First, it analyzes the two-stage 
purchase decision-making problem faced by consumers. In the first stage, consumers consider 
buying finished products directly at price 𝑝 or buying samples for trial at price 𝑝𝑆. In the second 
stage, consumers who purchase samples for trial consider whether to use store repurchase 
coupons worth 𝛿𝑝𝑆  to purchase finished products. Through the method of reverse derivation, 
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first analyze the decision of the second stage. After the consumer purchases the sample for trial, 
the utility of purchasing the finished product when his preference matches the product value is 
𝜈𝜃𝐻 − 𝑝 + 𝛿𝑝𝑆 , and the utility of purchasing the finished product when his preference does not 
match the product value is 𝜈𝜃𝐿 − 𝑝 + 𝛿𝑝𝑆 . When 𝜈𝜃𝐻 − 𝑝 + 𝛿𝑝𝑆 > 0 or 𝜈𝜃𝐿 − 𝑝 + 𝛿𝑝𝑆 > 0 , 
consumers after trial samples will buy finished products. According to the analysis of the 
second stage, the utility of consumers in the first stage of trial before considering whether to 
purchase the finished product is 𝑈2  (see formula (2)), and the utility of consumers directly 
buying the finished product is 𝑈1 (formula (1)), When 𝑈2>𝑈1, consumers will consider buying 
samples for trial first. 

𝑈2 = 𝛽 𝑚𝑎𝑥{𝜈𝜃𝐻 − 𝑝 + 𝛿𝑝𝑆, 0} + (1 − 𝛽) 𝑚𝑎𝑥{𝜈𝜃𝐿 − 𝑝 + 𝛿𝑝𝑆, 0} − 𝑝𝑆            (2) 

Lemma 2 describes the consumer's purchase decision when the price of the sample and finished 
product are determined. 

Lemma 2. Under the joint sales strategy of sample purchase value-added, there is a critical 

value �̅� =
𝑝𝑆(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(𝜃𝐻−𝜃𝐿)(1−𝛽)
,  

(1) When 𝑝 > �̅�,  consumers with  𝑣 ∈ [
(1−𝛽)𝑝−𝑝𝑆+𝛿𝛽𝑝𝑆

(1−𝛽)𝜃𝐿
, �̅�]  will purchase the finished product 

directly; Consumers with  𝑣 ∈ [
𝛽𝑝+𝑝𝑆−𝛿𝑝𝑆𝛽

𝛽𝜃𝐻
,

(1−𝛽)𝑝−𝑝𝑆+𝛿𝛽𝑝𝑆

(1−𝛽)𝜃𝐿
)  will purchase the samples and 

purchase the finished product with high matching after the trial; Consumers with  𝑣 ∈

 [0,
𝛽𝑝+𝑝𝑆−𝛿𝑝𝑆𝛽

𝛽𝜃𝐻
) will not buy the product. 

(2) When 𝑝 ≤ �̅�,  consumers with  𝑣 ∈ [
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
, �̅�]  will purchase the finished product 

directly; Consumers with 𝑣 ∈  [0,
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
) will not buy the product. 

Proof of Lemma 2. Under the joint sales strategy of sample purchase and value-added, when 
𝑈2 > 𝑈1 , consumers will purchase samples for trial; When 𝑈2 > 0, consumers will purchase 
finished products after trial. There are two situations after simplification. 

(1) When 𝑝 >
𝑝𝑆(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(𝜃𝐻−𝜃𝐿)(1−𝛽)
 and 

(1−𝛽)𝑝−𝑝𝑆+𝛿𝛽𝑝𝑆

(1−𝛽)𝜃𝐿
≤ 𝑣 ≤ �̅� , consumers will purchase the 

finished product directly; When 𝑝 >
𝑝𝑆(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(𝜃𝐻−𝜃𝐿)(1−𝛽)
 and 

𝛽𝑝+𝑝𝑆−𝛿𝑝𝑆𝛽

𝛽𝜃𝐻
≤  𝑣 <

(1−𝛽)𝑝−𝑝𝑆+𝛿𝛽𝑝𝑆

(1−𝛽)𝜃𝐿
, consumers will buy finished products if they are highly matched after 

purchasing samples and trial; When 𝑝 >
𝑝𝑆(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(𝜃𝐻−𝜃𝐿)(1−𝛽)
 and 0 ≤ 𝑣 <

𝛽𝑝+𝑝𝑆−𝛿𝑝𝑆𝛽

𝛽𝜃𝐻
, 

consumers will leave the market. 

(2) When 𝑝 ≤
𝑝𝑆(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(𝜃𝐻−𝜃𝐿)(1−𝛽)
 and 

𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
≤ 𝑣 ≤ �̅� , consumers will purchase the 

finished product directly; When 𝑝 ≤
𝑝𝑆(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(𝜃𝐻−𝜃𝐿)(1−𝛽)
 and 0 ≤ 𝑣 <

𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
, consumers 

will leave the market. 

Lemma 2 shows that when the price of the finished product is high, that is 𝑝 > �̅�, consumers 
with high willingness to pay will directly buy the finished product; While consumers with 
moderate willingness to pay will purchase the finished product if the sample is highly matched 
after the trial; Consumers with low willingness to pay will leave the market directly. When the 
price of the finished product is low, that is, when 𝑝 ≤ �̅�, consumers with high willingness to pay 
will choose to buy the finished product directly, while consumers with low willingness to pay 
will leave the market. 

From Lemma 2, we obtain the retailer's profit function when the retailer adopts the joint sales 
strategy and inflation policy of sample product selling. When 𝑝 > �̅�, it can be expressed as: Π1 =

(𝑝 − 𝑐) [�̅� −
𝛽𝑝+𝑝𝑆−𝛿𝑝𝑆𝛽

𝛽𝜃𝐻
] + (𝑝𝑆 − 𝑐𝑠 − 𝛿𝑝𝑆) [

(1−𝛽)𝑝−𝑝𝑆+𝛿𝛽𝑝𝑆

(1−𝛽)𝜃𝐿
−

𝛽𝑝+𝑝𝑆−𝛿𝑝𝑆𝛽

𝛽𝜃𝐻
]. 
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When 𝑝 ≤ �̅�, it can be expressed as: Π2 = (𝑝 − 𝑐) [�̅� −
𝑝

𝛽𝜃𝐻+(1−𝛽)𝜃𝐿
].  

Proposition 2 describes the optimal pricing decision when the online retailer adopts the joint 
sales strategy and inflation policy of sample product selling. 

Proposition 2. If and only if 
𝑎𝑑+𝑏

1−𝑎𝑒
∗ 𝛽(1 − 𝛽)(𝜃𝐻 − 𝜃𝐿) >  (1 − 𝛿𝛽)[𝛽(𝜃𝐻 − 𝜃𝐿) + 𝜃𝐿](

𝑎𝑑+𝑏

1−𝑎𝑒
∗

𝑒 + 𝑑), online retailers will implement the joint sales strategy and inflation policy of sample 

product selling, the optimal pricing decision are 𝑝 ∗ =
𝑎𝑑+𝑏

1−𝑎𝑒
,  𝑝𝑆

∗ =
𝑎𝑑+𝑏

1−𝑎𝑒
∗ 𝑒 + 𝑑. 

While 𝑎 =
1

2
(

𝜃𝐻

𝜃𝐿
−

𝛿

𝜃𝐿
−

1

𝛽
− 1 + 2𝛿) , 𝑏 =

1

2
(�̅�𝜃𝐻 −

𝜃𝐻𝑐𝑠

𝜃𝐿
+ 𝑐 + 𝑐𝑠) , 𝑒 =

1

2

(1−𝛽)[(1−𝛿)𝛽𝜃𝐻−(1+𝛽−2𝛿𝛽)𝜃𝐿]

(1−𝛿)[𝛽𝜃𝐻+(1−𝛽)(1−𝛿𝛽)𝜃𝐿]
, 𝑑 =

1

2

(1−𝛿𝛽)(1−𝛽)𝜃𝐿𝑐+(1−𝛿𝛽)[(1−𝛽)𝜃𝐿+𝛽𝜃𝐻]𝑐𝑠

(1−𝛿)[𝛽𝜃𝐻+(1−𝛽)(1−𝛿𝛽)𝜃𝐿]
. 

Proof of proposition 2. When the online retailer adopts the joint sales strategy and inflation 
policy of sample product selling, it is easy to prove that Π1 is the joint concave function of 𝑝 and 

𝑝𝑆. From the first-order optimal condition, it can be obtained that
𝑝

𝑝𝑆
>

(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(1−𝛽)(𝜃𝐻−𝜃𝐿)
, there 

are optimal finished product prices and sample prices 𝑝 ∗  and  𝑝𝑆
∗ . When 

𝑝

𝑝𝑆
≤

(1−𝛿𝛽)[𝛽(𝜃𝐻−𝜃𝐿)+𝜃𝐿]

𝛽(1−𝛽)(𝜃𝐻−𝜃𝐿)
, the online retailer only sells finished products, and the optimal price is the 

same as the benchmark model. 

Under the benchmark strategy of selling only finished products, consumers are unwilling to 
take the risk of buying products in order to avoid losses, considering the possibility that the 
value of the product does not match their own preferences. The joint sales strategy and inflation 
policy of sample product selling can induce consumers to buy samples for trial first through 
adjustment of pricing decisions, thereby eliminating the uncertainty of product matching. The 
implementation of this strategy effectively reduces the probability of mismatch between 
consumers' pre-purchase concerns and preferences and product value, stimulates the growth 
of online sales, and helps online retailers create greater competitive advantages. 

Due to the complexity of the model, it is impossible to perform analytical comparative analysis. 
Therefore, this article further compares the joint sales strategy and inflation policy of sample 
product selling with the benchmark strategy of only selling finished products through 
numerical experiments. The basic parameters are set as follows: �̅�=1; 𝜃𝐻 =1; 𝜃𝐿 =0.4; 𝑐  =0.1; 
𝑐𝑠=0.05; 𝛿 =0.5. It can be seen from Figure 1 that the matching probability 𝛽 between consumer 
preferences and product value directly determines the implementation value and application 
scope of the joint sales strategy for sample purchase and inflation. The results show that only 
when the size of 𝛽 is moderate, that is, when the matching probability is moderate, the value of 
the joint sales strategy of sample purchase and can be fully utilized, and the online retailer 
should implement the joint sales strategy. If the matching probability is too high or too low, the 
joint sales of sample purchase and inflation can not bring additional profit growth. Online 
retailers can adopt the benchmark strategy of only selling finished products. Under the high 
matching probability, most of the product value uncertainty problems are not prominent, and 
they do not cause too many concerns to consumers. Online retailers can directly set higher 
product prices to obtain higher profits. Therefore, Under the implementation of the joint sales 
strategy, there is not much room for profit growth. On the other hand, with a too low matching 
probability, the implementation of the joint sales strategy will make a large number of 
consumers who would buy products directly choose to buy samples and give up buying finished 
products after trial. Because the profit margin of samples is limited, they cannot create profit 
growth. 
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Figure 1. Profit comparison of the two sales strategies 

 

Furthermore, Figure 2 studies how the matching probability 𝛽 affects the online retailer's sales 
strategy selection when the inflation coefficient δ of the voucher changes. The basic parameters 
of this numerical experiment are set as: �̅�=1; 𝜃𝐻=1; 𝜃𝐿=0.4; 𝑐 =0.1; 𝑐𝑠=0.05;. It can be seen from 
Figure 2 that as 𝛿 decreases, the scope of implementation of the joint sales strategy continues 
to expand, and it can bring a greater increase in profits. This means that the inflation coefficient 
δ of contemporary gold coupons should be controlled within a certain range. When it exceeds 
a certain ratio, it will have a negative impact on the retailer's profit. 

 

 
(a) 𝛿 = 0.1                                             (b) 𝛿 = 0.3 

 
(c) 𝛿 = 0.5                                                (d) 𝛿 = 0.7 

Figure 2. The comparison of the profit of the two sales strategies when 𝛿 changes 
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6. Conclusion 

An important issue that needs to be solved urgently in online sales is the uncertainty of the 
match between consumer preferences and product value. This paper considers the value of a 
joint sales strategy of sample purchase and value-added in dealing with this problem. By 
constructing and analyzing the joint sales strategy model of samples and finished products, we 
can obtain the best pricing decisions of consumers and online retailers when they implement 
joint sales strategies. Then combined with related numerical experiments, and further through 
the comparison with the benchmark strategy of only selling finished products, the conditions 
and benefits of implementing the joint sales strategy are obtained. 

The research results of this paper show that: (1) Only when the probability of consumer 
preference and product value matching is moderate, online retailers should implement joint 
sales strategies. (2) When the inflation coefficient 𝛿  of modern gold coupons decreases, the 
scope of joint sales strategy implementation continues to expand, and the profit growth rate 
brought by it becomes larger. (3) The inflation coefficient 𝛿 of the voucher should be controlled 
within a certain range. When it exceeds a certain percentage, it will have a negative impact on 
the retailer's profit. 
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