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Abstract 
Based on the consumer's cancellation behavior, a “Hotel + online platform” dual-channel 
supply chain model consisting of a single hotel and a single online platform is 
constructed, based on the theory of consumer utility, this paper constructs the demand 
for rooms in the supply chain, and analyzes the profit of the hotel side, room pricing and 
cancellation strategy under the competition-cooperation relationship by using the 
Stackelberg game model. The research shows that in the hotel's dual-channel supply 
chain, the selection of unsubscribing strategy for official direct sales channels and online 
agency platforms and the pricing of rooms are affected by the probability of unsubscribe, 
the cost of unsubscribing, consumers' preference level for online platforms and 
commission rates; when both direct sales channels and online platforms adopt non-
unsubscribe strategies, the profits and pricing of both parties are independent of the cost 
of unsubscribing. When the hotel direct sales channel adopts the unsubscribed strategy, 
then the room price increases with the increase of the cost of unsubscribing; at the same 
time, when the online platform chooses the unsubscribed strategy, the preferential 
amount 𝑷𝒐 is decreases with the increase of the cost of unsubscribing; on the contrary, it 
increases with the increase of the cost of unsubscribing. When consumers have a high 
preference level on the online platform, the 𝑵𝒀 strategy is the optimal strategy. 
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1. Introduction 

With the rapid recovery of the economy, people's demand for travel and play has skyrocketed. 
According to the National Bureau of Statistics, in terms of tourism consumption, there have 4.89 
billion domestic trips in 2023, which increase of 93.3% over the previous year[1]. With the trip 
of short-term travelers become more frequent, therefore it is also a peak in cancellations or 
changes to travel plans, the surge in tourists has created new opportunities and difficulties for 
the hotel industry. In the face of people's cancellation of trips or changes in plans, many hotel 
companies and online agency platforms have come up with clever tricks, such as policies such 
as low prices cannot be cancelled, high prices can be canceled, etc..  
For consumers who need to book rooms, in addition to the hotel's environment and 
geographical location, they pay more attention to the price of rooms and the cancellation 
services provides by the business, accordingly these two factors determine which channels will 
be travelers choose to book rooms. For hotels, whether to provide consumers with more 
favorable prices and cancellation services not only considers the type of consumers, but also 
considers the competition and cooperation between the direct marketing channels and the 
agents of online platforms. Therefore, how to make pricing decisions and cancellation strategies 



Scientific Journal of Economics and Management Research                                                                       Volume 6 Issue 8, 2024 

 ISSN: 2688-9323                                                                                                                          

2 

which maximize the total revenue of the hotel in this relationship of competition and 
cooperation has become the focus and difficulty of most hotel enterprises. 
This article proposes a dual channel model of "hotel+online platform" supply chain to address 
the above-mentioned key challenges, and explore the pricing and cancellation strategies of 
hotel direct sales channels and online platforms, provide scientific decision-making basis for 
hotels, and provide effective countermeasures for hotels to deal with consumer cancellation 
behavior, thereby improving the overall revenue of hotels and providing reference suggestions 
for the development of the hotel industry. 

2. Literature Review 

This paper belongs to the literature on the unbooking strategy selection of hotel supply chain, 
so our research is closely related to three types of literature: (1) dual-channel research on 
unsubscribe service, (1) hotel supply chain related research, (3) hotel unsubscribe strategy 
related research. Next, we will describe how our research relates to the literature in these areas. 

2.1. Research on Unsubscribe Service in Dual Channel Supply Chain 
In the study of unsubscribing in dual channel supply chains, Su[2] and Li[3] demonstrated that 
providing a refund guarantee with different amounts can affect the overall performance of the 
supply chain and important decisions of participating parties. On this basis, Cao[4] further 
proved that coordination of dual channel supply chains can be achieved through two-stage 
pricing contracts. Zhang[5] found that the profits of supply chain decision-makers are related to 
pricing models and the probability of return. Song Shi[6] bace on the perspective of whether 
consumers purchase shipping insurance found that manufacturers who establish refund 
guarantees generate more sales in distribution channels. Bintong Chen[7] found that the net 
residual value of products determines the choice of channel return policies and affects the 
demand and profits of other channels. Meanwhile, some scholars have analyzed the impact of 
unsubscribing behavior on supply chain decision-makers from other perspectives, such as 
cross channel unsubscribing and omni channel unsubscribing. Prasenjit[8] found that the 
valuation of products and the goods’ probability of return have an impact on the optimal omni 
channel strategy of retailers by introducing policies for pre purchase experience and cross 
channel returns after purchase. Liu Ru[9] explored the impact of providing experiential services 
based on Prasenjit, with the premise of providing a return guarantee, and found that this service 
can weaken consumers' willingness to unsubscribe. Zhao[10] from the perspective of whether 
consumers exchange for goods when returning, found that when the trouble cost of returns is 
high, the omni channel return strategy can improve product pricing.  
The impact of consumer cancellations and returns on the supply chain is mainly reflected in the 
probability of cancellations, cancellation costs, and residual value of goods. For supply chain 
participants, provide the cancellation and return guarantee services is an important strategy to 
gain a competitive advantage in the supply chain. 

2.2. Research on Hotel Dual-channel Supply Chain 
In the research on the "hotel+online platform" supply chain, Guo[11] based on the agency 
operation model of "hotel+online platform", found that a quantity discount contracts based on 
revenue sharing can weaken competition between hotels and online platforms, thereby achieve 
supply chain balance. Fei Ye et al. [12] found that hotels and online platforms can have different 
hotel supply chain equilibrium conditions for different business models. Zeng Xiaoyan et al. [13] 
introduced a wholesale model after analyzing the agency model and found that information 
symmetry is crucial for hotel’s supply chain coordination. Zhang[14] found that high commission 
rates on online platforms and high operating costs in hotel direct sales channels may not 
necessarily bring high profits to online platforms. Regarding the research on hotel supply chain, 
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most scholars focus on whether hotels cooperate with online platforms, the cooperation models 
of both parties, and the types of contracts for cooperation, in order to explore the optimal 
decisions and pricing of supply chain entities. 

2.3. Research on Hotel Unsubscribe Strategy 
Faced these consumers with constantly changing plans and uncertain itineraries, the main body 
of the hotel supply chain must consider the factor of cancellation in their decision-making. 
Regarding the research on hotel supply chain cancellations, Liu[15] proposed a hotel pricing 
decision model based on consumer cancellation behavior and booking but not showing up (no 
show), and analyzed the impact of hotel room capacity on room pricing and profits. Regarding 
the possibility of consumer cancellation behavior, Fan Yarui[16] found from the perspective of 
hotel decision-making that the availability of rooms determines the timing of consumer 
booking and the pricing decision of the hotel, meanwhile the arrival rate and psychological 
perceived cost of consumers have a significant impact on hotel cancellation strategies. Lu[17] 
found that in the game of cancellation strategy, the sensitivity of customers to room service 
level affects the channel's choice of cancellation policy.  
Although the above scholars provide the influence of unsubscription strategy on the decision 
maker from the perspective of single channel and dual channel supply chain analysis, they are 
based on the perspective of perfect competition. With the rapid development and iteration of 
Internet technology, the relationship between the hotel side and the online platform has 
gradually transited from a competitive relationship to a coexistence of competition and 
cooperation. Therefore, it is particularly important to analyze whether to provide cancellation 
services and room pricing in the context of the "hotel+online platform" supply chain with 
competitive relationships. 

3. The Model 

This paper considers a dual-channel supply chain consisting of a single hotel(ℎ) and a single 
online platform(𝑜), in which the hotel, as the main body of room supply, occupies a dominant 
position in the supply chain, and the online platform acts as a follower. Consumers can order 
rooms through the hotel's direct sales channels or online platforms. In this dual-channel supply 
chain, the hotel's direct sales channel sells the room at the price 𝑃௛, provides the room for the 
online platform and pays the corresponding commission, and the online platform provides the 
preferential amount 𝑃௢(such as coupons or platform subsidies, etc.) for consumers, that is, the 
price of the same room on the online platform is 𝑃௛ − 𝑃௢ . The cancellation probability of the 
consumer is (1 − 𝜃). When the channel party adopts the cancellation strategy, the cancellation 
of one room will cause the unit cost 𝐶. The room demand of the two channels is related to the 
utility of the rooms they provide to consumers, and only the utility is greater than zero, 
consumers will choose this channel to book rooms. When consumers need to cancel rooms due 
to their own reasons, they can only cancel rooms through the original ordering channels. 
Participants in the supply chain can formulate different unbooking strategies according to their 
own situations, 𝑌 represents the strategy of allowing consumers to cancel, 𝑁 represents the 
strategy of not allowing consumers to cancel. There are 𝑌𝑌, 𝑌𝑁, 𝑁𝑌 and 𝑁𝑁 four combinations 
of unsubscription strategies.  
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3.1. Parameter Symbols and Related Assumptions 
Table 1. Parameter Symbols 

Symbol Connotation 

𝑈 The utility of a consumer's booking of a room 

𝑃௛ The price of the room through the hotel's direct sales channels 

𝑃௢ Preferential amount on the online platform 

𝜋 Profit on the channel side 

𝐷 The demands of room 

𝑉 The consumer's valuation of the room 

𝛼 The degree of consumer preference for online platforms 

𝑠 Commission rates on online platforms 

𝐶 The cost of loss for channel caused consumer's unsubscription behavior 

1 − 𝜃 The probability that a consumer will unsubscribe from a room 

Hypothesis 1: Consumers value the rooms offered by the hotel's direct sales channel at 𝑉, 0 <
𝑉 < 1.  
Hypothesis 2: The degree of consumer preference for online platforms is α, then consumers' 
valuations of rooms on online platforms 𝛼 ∗ 𝑉, and 0.5 < 𝛼 < 1[18-19]. 
Hypothesis 3: Since the consumer has unsubscribed behavior, assuming that the probability of 
not unsubscribing is 𝜃, the probability of unsubscribing is (1 − 𝜃). 
Hypothesis 4: The price of the room on the direct sales channel of the hotel is 𝑃௛, and the price 
of the room on the online platform is 𝑃௛ − 𝑃௢. 
Hypothesis 5: It is assumed that the expected utility of rooms on hotel direct sales channels and 
online platforms are as follows:𝑈௛ = 𝜃(𝑉 − 𝑃௛) − 𝑖(1 − 𝜃)𝑃௛ , 𝑈௢ = 𝜃(𝛼𝑉 − 𝑃௛ + 𝑃௢) − 𝑖(1 −
𝜃)(𝑃௛ − 𝑃௢). When the channel selects the non-unsubscribe policy, 𝑖 = 1; when the channel 
selects an unsubscribe policy, 𝑖 = 0. 
Hypothesis 6: The online platform only makes a profit by charging commissions, and the 
commission rate is s, and 0 < 𝑠 < 0.3[20]. 
Hypothesis 7: According to the consumer expectation utility theory, there are two balancing 
points under each unsubscribe policy: 𝑉ᇱand 𝑉ᇱᇱthat makes the utility of consumers to the two 
channels equal and greater than 0. 
Hypothesis 8: Assuming that the total room demand in the market is 1, the room demand for 
the direct sales channel of the hotel is 𝐷௛, and the room demand for the online platform is 𝐷௢ , 
and 𝐷௢ = 𝑉ᇱᇱ − 𝑉ᇱ, 𝐷௛ = 1 − 𝑉ᇱᇱ. 
Based on the above assumptions, the profits of hotel direct sales channels and online platforms 
are 𝜋௛ and 𝜋௢ respectively, and their profit functions are as follows: 
 

൜
𝜋௛ = (𝑃௛ − 𝑗 ∗ 𝐶) ∗ 𝐷௛ + (1 − 𝑠)(𝑃௛ − 𝑃௢ − 𝑗 ∗ 𝐶) ∗ 𝐷௢

𝜋௢ = 𝑠 ∗ (𝑃௛ − 𝑃௢ − 𝑗 ∗ 𝐶) ∗ 𝐷௢
 

 
When the channel party adopts the policy of allowing consumers to unsubscribe, 𝑗 = 1; and 
when the channel party adopts the policy of not allowing consumers to unsubscribe, 𝑗 = 0. 
Based on the above assumptions, the consumer utility theory can be used to calculate the 
expected utility of consumers and the room demand of each channel under different 
combinations of cancellation strategies of hotel direct sales channels and online platforms, as 
shown in Table 2: 
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Table 2. Consumer utility and channel demand 
 YY YN NY NN 
𝑈௛ 𝜃(𝑉 − 𝑃௛) 𝜃(𝑉 − 𝑃௛) 𝜃𝑉 − 𝑃௛ 𝜃𝑉 − 𝑃௛ 
𝑈௢ 𝜃(𝛼𝑉 − 𝑃௛ + 𝑃௢) 𝜃𝛼𝑉 − 𝑃௛ + 𝑃௢ 𝜃(𝛼𝑉 − 𝑃௛ + 𝑃௢) 𝜃𝛼𝑉 − 𝑃௛ + 𝑃௢ 

𝐷௛ 1 −
𝑃ௗ

1 − 𝛼
 1 −

𝑃ௗ − (1 − 𝜃)𝑃௛
𝜃(1 − 𝛼)

 1 −
(1 − 𝜃)𝑃௛ + 𝜃𝑃௢

𝜃(1 − 𝛼)
 1 −

𝑃௢
𝜃(1 − 𝛼)

 

𝐷௢ 
𝑃௢ − (1 − 𝛼)𝑃௛

𝛼(1 − 𝛼)
 

𝑃௢ − (1 − 𝜃)𝑃௛
𝜃(1 − 𝛼)

−
𝑃௛ − 𝑃௢
𝜃𝛼

 
(1 − 𝜃)𝑃௛ + 𝜃𝑃௢

𝜃(1 − 𝛼)
−
𝑃௛ − 𝑃௢

𝛼
 

𝑃௢ − (1 − 𝛼)𝑃௛
𝜃𝛼(1 − 𝛼)

 

3.2. The Solution of the Model 
According to the Stackelberg game model that hotel as the leader, the reverse solving method 
is used to obtain the room pricing of the hotel direct sales channel and the discounted pricing 
of the online platform, as shown in Table 3: 
 

Table 3. Hotel room pricing and online platform discount pricing 
Strategy 𝑃௛ 𝑃௢ 

YY 
(2 + 𝑠 − 𝛼)𝐶 + 2(1 − 𝛼)

4 − (3 − 𝑠)𝛼
 

(1 − 𝛼)(4 + 2𝑠𝐶 − 2𝛼 − 𝛼𝐶)

8 − 2(3 − 𝑠)𝛼
 

YN 
(2 − 𝛼)𝐶 + 2(1 − 𝛼)

4 − 2𝛼 − (1 − 𝑠)𝜃𝛼
 

(2 − 𝛼)𝐶 + 2(1 − 𝛼)

4 − 2𝛼 − (1 − 𝑠)𝜃𝛼
∗
(2 − 𝜃𝛼)

2
 

NY 
𝜃[2𝜃(1 − 𝛼) + (𝑠 + 𝜃 − 1)𝐶]

2𝜃(2 − 𝛼) − 𝛼(1 − 𝑠)
 

2(1 − 𝛼)(2𝜃 − 𝛼)𝜃 + 𝐶[𝛼(2 − 2𝑠 + 𝜃) − 2𝜃(3 − 𝑠 − 𝜃)]

8𝜃 − 2𝛼(2𝜃 + 1 − 𝑠)
 

NN 
2𝜃(1 − 𝛼)

4 − (3 − 𝑠)𝛼
 

𝜃(1 − 𝛼)(2 − 𝛼)

4 − (3 − 𝑠)𝛼
 

 
Proposition 1: In 𝑌𝑌 strategy, the room sales price of hotel direct sales channels will increase 
with the increase of cancellation loss costs. The correlation between the discount amount of 
online platforms and the cost of unsubscribe losses is related to the size of the commission rate 
𝑠 and the degree of consumer preference 𝛼 for online platforms. 

Proof: 
డ௉೓

ೊೊ

డ஼
=

(ଶା௦ିఈ)

ସି(ଷି௦)ఈ
> 0 , the room pricing of hotel direct sales channels increases 

monotonically with respect to 𝐶 ; 
డ௉೚

ೊೊ

డ஼
=

(2𝑠−𝛼)

8−2(3−𝑠)𝛼
 , When 0.3 > 𝑠 >

ఈ

ଶ
  is present, the discounted 

price on the online platform increases monotonically with respect to 𝐶 , and when 𝑠 <
ఈ

ଶ
  is 

present, it decreases monotonically with respect to 𝐶. 
Proposition 2: In 𝑌𝑁 strategy, the pricing of hotel direct sales channels 𝑃௛ is increases with the 
increase of cancellation cost 𝐶  and non cancellation probability 𝜃 ; the discounted price on 
online platforms 𝑃௢ is increases with the increase of unsubscribe cost 𝐶 and decreases with the 
increase of non unsubscribe probability 𝜃(The proof process is similar to Proposition 1). 
Proposition 3: In 𝑁𝑁 strategy, the room pricing of hotel direct sales channels and discounted 
prices on online platforms are not related to the cost of cancellation losses; but they are all 
positively correlated with the probability of not unsubscribing 𝜃(the proof process is similar to 
Proposition 1). 
Based on the specific values of 𝑃௛  and 𝑃௢ , the room demand for each channel under four 
different unsubscribe combinations can be calculated, as shown in Table 4. 
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Table 4. The demand of room on each channels 
Strategy 𝐷௛ 𝐷௢ 

YY 
4(1 − 𝛼) − 2𝑠𝐶 + (2𝑠 + 𝐶)𝛼

8 − 2(3 − 𝑠)𝛼
 

(2 + 𝐶)𝛼 − 4𝐶

2𝛼[4 − (3 − 𝑠)𝛼]
 

YN 1 −
(2 − 𝛼)[(2 − 𝛼)𝐶 + 2(1 − 𝛼)]

2(1 − 𝛼)[4 − 2𝛼 − (1 − 𝑠)𝜃𝛼]
 

(2 − 𝛼)𝐶 + 2(1 − 𝛼)

2(1 − 𝛼)[4 − 2𝛼 − (1 − 𝑠)𝜃𝛼]
 

NY 
2(𝛼 − 𝐶)(1 − 𝑠)(1 − 𝛼) − 𝜃(2 − 𝛼)(2 + 𝐶 − 2𝛼)

2(1 − 𝛼)[𝛼(1 + 2𝜃 − 𝑠) − 4𝜃]
 

𝜃[𝐶(4 − 3𝛼) − 2𝛼(1 − 𝛼)]

2𝛼(1 − 𝛼)[𝛼(1 + 2𝜃 − 𝑠) − 4𝜃]
 

NN 
2(1 − 𝛼) + 𝑠𝛼

4 − (3 − 𝑠)𝛼
 

1

4 − (3 − 𝑠)𝛼
 

 

Proposition 4: The cost of unsubscribing 𝐶 needs to be kept within the range (
ଶఈ(ଵିఈ)

ସିଷఈ
,
ଶఈ

ସିఈ
). In 

the dual channel supply chain of "hotel+online platform", if hotels want to expand their 
distribution channels, they must ensure that both distribution channels and direct sales 
channels have orders. Therefore, it is necessary to ensure that the online platform room demand 
under all cancellation strategy combinations is greater than 0.  
Based on the specific values of 𝑃௛, 𝑃௢ , 𝐷௛, and 𝐷௢ , the profits of hotels and online platforms in 
different combinations of cancellation strategies can be calculated. The results are shown in 
Table 5. 
 

Table 5. The profits to each parties 
Strategy 𝜋௛ 𝜋௢ 

YY 
(1 − 𝛼)[4𝛼(1 + 𝑠𝐶) − 8𝐶 + (4 − 4𝑠 + 𝛼)𝐶ଶ]

4𝛼[4 − (3 − 𝑠)𝛼]
 

𝑠(1 − 𝛼)[(2 + 𝐶)𝛼 − 4𝐶]ଶ

4𝛼[4 − (3 − 𝑠)𝛼]ଶ
 

YN 
[(2 − 𝛼)𝐶 + 2(1 − 𝛼)]ଶ + 4𝐶(1 − 𝑠)(1 − 𝛼)𝜃𝛼

4(1 − 𝛼)[4 − 2𝛼 − (1 − 𝑠)𝜃𝛼]
 

𝑠𝜃𝛼[2(1 − 𝛼) + 𝐶(2 − 𝛼)]ଶ

4(1 − 𝛼)[4 − 2𝛼 − (1 − 𝑠)𝜃𝛼]ଶ
 

NY 
𝜃[4𝐶(1 − 𝑠)(1 − 𝛼)(𝛼 − 𝐶) − 𝜃𝛼(2 + 𝐶 − 2𝛼)ଶ]

4𝛼(1 − 𝛼)[𝛼(1 + 2𝜃 − 𝑠) − 4𝜃]
 

𝑠𝜃ଶ[𝐶(4 − 3𝛼) − 2𝛼(1 − 𝛼)]ଶ

4𝛼(1 − 𝛼)[𝛼(1 + 2𝜃 − 𝑠) − 4𝜃]ଶ
 

NN 
𝜃(1 − 𝛼)

4 − (3 − 𝑠)𝛼
 

𝑠𝜃𝛼(1 − 𝛼)

[4 − (3 − 𝑠)𝛼]ଶ
 

4. Analysis of Unsubscribe Strategies on 𝐂 

Considering the complexity of the model, based on the combination of the four unsubscribe 
strategies mentioned above, numerical analysis is conducted to further explore the properties 
of the hotel's profit function. The parameter values set in this article are within a reasonable 
range to ensure the practical significance of the analysis. Through MATLAB numerical 
simulation, this study explores the impact of cancellation loss costs on the selection of 
cancellation strategies for hotel direct sales channels and the optimal pricing of both channels. 
Analyzing the profit of hotel direct sales channels under different cancellation strategies, with 
the cost of unsubscribing 𝐶  as the influencing factor, and exploring the selection of hotel 
cancellation strategies. Select two sets of data: consumers' preference for online platform 
channels 𝛼 = 0.8 , online platform commission rate 𝑠 = 0.1 , consumers' probability of not 
unsubscribing 𝜃 = 0.5(0.9) , and the cost of unsubscribing 𝐶 ∈ (0.2,0.5) . The optimal 
unsubscribing strategy for hotel direct sales channels is shown in Figure 1. 
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𝑠 = 0.1, 𝛼 = 0.8, 𝜃 = 0.5 𝑠 = 0.1, 𝛼 = 0.8, 𝜃 = 0.9 
 

Figure 1. The choice of strategy 
 
As shown in Figure 1, when consumers have a high preference for online platforms and the 
commission rate is 10%, regardless of whether the probability of consumers canceling is high 
or low, the hotel direct sales channel has the highest profit in the 𝑁𝑌 strategy. 

5. Conclusion 

In order to cope with consumer unsubscribe behavior, explore distribution channels to obtain 
higher profits, and coordinate the relationship between competition and cooperation in the 
dual channel supply chain, hotel decision-makers must formulate corresponding policies. This 
study constructs a supply chain with a dual channel competitive relationship between a single 
hotel and a single online platform, and analyzes the impact of consumer cancellation behavior 
on the room pricing and cancellation strategy choices of the dominant hotel in the supply 
chain.The results show that: (1)When the hotel's direct sales channel adopts a unsubscribe 
strategy, the room price of the direct sales channel is increases with the increase of the cost of 
unsubscribe losses; meanwhile, when online platforms also choose the unsubscribe strategy, 
the discount amount 𝑃௢ of the channel will decreases with the increase of unsubscribing loss 
costs, while on the contrary, it increases with the increase of unsubscribing loss costs. (2)In 𝑁𝑁 
strategy, the pricing decisions and profits of the supply chain participants are not related to the 
cost of cancellation losses, and the lower the probability of consumers canceling, the higher the 
profit of the decision-making subject. (3)When consumers have a high preference level for 
online platforms, 𝑁𝑌 is the best unsubscribe strategy. Although the hotel direct sales channel 
adopts a non-cancelable strategy, which leads to a reduction in room orders, hotels can also 
obtain higher profits in the process of cooperating with online platforms by virtue of the 
popularity of online platforms. 
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