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Abstract: The supply chain of the tourism industry, including air transportation, travel agencies,
souvenirs, and hotel services, is almost at a breaking point, causing a rise in unemployment with
huge losses during the COVID-19 pandemic period. In order to overcome these losses, we propose
that luxury hotels should consider offering budget hotels at a lower cost but with satisfactory
accommodation in order to create some turn-arounds in the post-pandemic era. However, budget
hotels that branch off from luxury hotels cannot post the same room rates because there are some
uncertain factors that affect the traveler experience when staying in budget hotels. In this study, we
define four types of risk factors for the self-selection of the consumer model, and then find that the
optimal room price appears to be independent of the performance risk for the service quality, brand
image, and shuttle buses, but is dependent on physical risk in terms of priority number risk, the
financial risk of refund rates, and the privacy risk of investment in the system. Finally, we discuss
how government subsidies can encourage branched budget hotels by describing three sensitivity
scenarios. The results show that subsidies that go towards staff training and higher-frequency shuttle
buses will cause consumers to book more stays in budget hotels and, thereby, contribute to a higher
profit. By lobbying the policy on government subsidies, budget hotels that branch off from luxury
hotels are a profitable business model for a reduction in the huge losses occurred during the period
of the spread of COVID-19.
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1. Introduction

The hotel industry has played an important role in many countries in which the
tourism industry has become well developed. However, the COVID-19 epidemic continues
to be serious, and most countries have gone into lockdown, thereby making it difficult for
international tourists to travel for long times and long distances since the end of 2019. Due
to the huge losses, some luxury hotels have stopped their operations, transforming into
quarantine or budget hotels. Now, more countries are gradually lifting their lockdowns
because the World Health Organization (WHO) has announced the gradually lightened
waves of infections. Therefore, most luxury hotels should try to prepare for the renewed
interest in traveling by different segments of consumers. The main target group of budget
hotels is that of budget-conscious customers who are concerned about how much a room
costs because they have a limited amount of money to spend when they travel. Tourists who
would like to save their expenses visit what are defined as budget hotels, which have a small
number of rooms and much lower service and facility costs [1,2]. Albattat and Amer [3]
described most of the complaints that many budget hotels have encountered, including
unclean and uncomfortable rooms, no hot water, rude staff, and bad food because of the lack
of resources and good service management. Rude employees can be found in both luxury
and budget hotels throughout the world, but they can most often be found in cheap hotels
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because their staff are untrained and are not qualified for their jobs [4]. As the tourism and
hospitality industry in Taiwan has continuously grown, many budget hotels have focused
on targeting tourists who are traveling with a limited budget. There are some challenges
that budget hotels face when compared to luxurious hotels. First, some staff may lack
well-trained service skills, and/or facilities offered to tourists may not be much compared
to those of a luxury hotel. Second, the other challenges are characterized as seasonality,
terrorism, floating exchange rates, and the infectious disease COVID-19, which has led to
changing customer demands [5–8]. Customers are concerned about risk and distrust when
using these services, which causes uncertainty or expectations around them [9]. Risk is
viewed in terms of potential loss. Therefore, researchers have suggested that an awareness
of the perceived risk will allow an accommodation provider to reduce the likelihood of loss
and turn it into guest satisfaction [10]. Some studies have looked at risks with tourism and
tried to reflect the impacts that they had on the tourism industry. For example, in 2020, the
tourism industry was directly impacted by COVID-19, resulting in a lack of income from
international and domestic travelers in certain areas [11]. In risk analysis, some popular
types are used to explain perceived risk. First, in the situation of COVID-19, physical
risk [12,13] is an uncontrollable risk whereby the viral epidemic has halted tourism, and
tourists are unable to travel to various destinations, thus causing a loss of income from this
situation [11]. Second, financial risk concerns the value of the price paid or guaranteed for
the refund of an accommodation in the event of an emergency [13,14]. Third, privacy risk
refers to the privacy of any personal information or financial transaction information of
customers using the accommodation [15]. The sharing of personal information via online
platforms continues to raise privacy concerns. Customers will inevitably be concerned
about the disclosure of such information when filling out personal information, including
payment information [16]. Reducing privacy risks during online transactions can increase
the confidence of service customers; research showed that they would be trustful and
confident when coming back to use the service again [17]. Fourth, performance risk is a
service risk that customers encounter when services might not meet their expectations or
satisfy them [18]. When comparing standards of services and facilities of budget hotels
with those of other accommodations, the services and amenities of budget hotels are much
worse than those of others [19,20].

In order to show the pricing gap between budget hotels and luxury hotels, we assume
that a traveler’s utility perception of a budget hotel is affected by four types of risk fac-
tors. In the self-selection of the consumer model, the pricing gap between a customer’s
willingness to pay and the posted hotel rates of budget hotels is greater than or equal
to that for luxury hotels. Then, we can evaluate the impacts of four types of risk on the
optimal pricing, demand, and profit, which can be used to support the market strategies of
budget hotels. The definitions of the risk factors were selected from references related to
the field of tourism. Specifically, we plan to examine the possible impact of transforming
investment on the profits of branched budget hotels by reducing the four types of risk.
This analysis is based upon the concept of the self-selection of the consumer model, which
was originally developed by Mussa and Rosen [21] and later employed to model various
problem settings [22,23]. If the utility of a budget hotel exceeds that of a luxury hotel, a
consumer will choose the service offered by the budget hotel. An analysis of the identifi-
cation of an optimal policy is then demonstrated herein. In addition, in the period of the
COVID-19 epidemic, we suppose that government subsidies are necessary due to the net
losses in most hotels. Therefore, the analytical model is extended to explore three possible
scenarios of government subsidies, including support for subsidized staff training, support
for subsidized family travel, and support for subsidized facilitation of a higher frequency of
shuttle buses. Therefore, the strategies of government subsidies can be used to improve the
net losses and demand for some budget hotels or to support a short-term training strategy
for the staff.

This paper is organized as follows. Section 2 provides a brief review for the risk factors
and formulates the consumer self-selection utility definition for the budget hotels. In



Axioms 2022, 11, 550 3 of 11

Section 3, we propose the optimization analysis for the demand of the budget hotel model
based on the selected risk factors and their criteria. In Section 4, a sensitivity analysis for
subsidies with regard to the demand of budget hotels is presented. Finally, the conclusion
is discussed in Section 5.

2. Risks Affect Market Demand for Budget Hotels

In this study, we try to evaluate the market demand and pricing policy based on risk
management in the market for some luxury hotels that would like to transform some of their
branched hotels to be budget hotels. We, therefore, study the implications of the four types
of risks that are perceived by consumers in staying at budget hotels: financial risk, privacy
risk, physical risk, and performance risk. This model is based upon the concept of the self-
selection of consumers [21] and later employed to model various problem settings [22,23].
If the utility from the budget hotel exceeds that from the luxury hotel, the consumer will
choose the service offered by the budget hotel. Our model also covers the customer’s
satisfactory effects on the budget hotel so as to manage the four types of risks. An analysis
of identifying an optimal policy is then demonstrated herein. Consider a general luxury
hotel that would like to transform some branched hotels into budget hotels, and will need
the luxury hotel business model to be partially modified in the future. We assume that
the pricing gap between the budget hotels and luxury hotels is from the four types of risk
factors, in which the difference between a customer’s willingness to pay and the posted
hotel rate in budget hotels is greater than or equal to the luxury hotels’ difference, and thus,
the self-selection of the consumer model can be defined as follows:

θ − r1 − r2 − r3 − r4 − p ≥ θ0 − p0 (1)

where the notations r1, r2, r3, and r4 denote the physical risk, performance risk, financial
risk, and privacy risk, respectively. The right-hand side of Equation (1) represents the
consumer utility when using a luxury hotel service; the left-hand side is the consumer
utility when choosing a budget hotel with a loss (cost) of risk. Thus, when the utility from
the budget hotel is greater than, or equal to, that from the luxury hotel, the consumer is
assumed to choose the service offered by the budget hotel. First, the symbols θ and θ0
denote the customer heterogeneities, indicating a customer’s willingness to pay for the
service provided by the branched budget hotel and the luxury hotel, respectively. θ and θ0
are supposed to be independent of each other and follow a uniform distribution on [0, 1].
This assumption of a uniform distribution for customer heterogeneity has been commonly
adopted in the economics literature [21]. An extensive study on two-sided markets has
also assumed a uniform distribution to signify the buyer and seller’s willingness to pay
for goods [24,25]. We assume that both the branched budget hotel and the luxury hotel
provide a service of the same room size but with different service quality, brand image,
or different frequency of the shuttle bus. Next, p is the posted price on the platform of
the budget hotel, including a surcharge rate fixed by the intermediary, and p0 is the price
suggested by the luxury hotel. In order to control four types of risk effects to Equation (1),
we try to define the factors with respect to the four types of risk.

First, the physical risk represents the fatal issues related to the customer’s lives and
injuries. The Failure Mode and Effect Analysis (FMEA) considers risk components such
as severity (S), occurrence (O), and detection (D), which are scaled from 0 to 1 [26]. If the
effect of the degree of failure is more serious, or the degree of failure is more difficult to
detect, or the probability of failure is higher, then the degree of risk is higher. Therefore, we
can define this as the Risk Priority Number (RPN), which takes the occurrence of failure
modes (O), the severity of failure effect (S), and the probability of not detecting the failure
(D) into account as follows:

RPN = O × S × D (2)

Therefore, we can evaluate the three components of FMEA according to the different
nature of the budget hotel and define four subcomponents: quality severity, time severity,
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elasticity severity, and cost severity. In addition, the degree of occurrence and difficulty of
detection are also expanded in different directions. Therefore, based on the RPN, we revise
the physical risk as follows:

Physical risk = r1 × RPN, 0 ≤ RPN ≤ 1. (3)

Second, with respect to the research on consumers’ purchase intentions for budget
hotels, we explore the impact of the three factors of brand image, service quality, and better
shuttle bus service. Younger travelers with a relatively lower income will choose general
budget hotels instead of choosing budget hotels branched from luxury hotels. Therefore,
the frequency of bus transportation may also affect the consumers’ willingness to stay in
budget hotels [27]. We define the performance risk that comes from an unstable or lower
service quality with respect to the shuttle service between the accommodation and the
airport/bus station, room service, reception, fitness or spa services, etc. In the performance
risk analysis, based on previous research, the focus on the major factors that affect market
demand are service quality, brand image, and shuttle bus service. Better service quality
(SQ), brand image (BI), and a higher frequency of shuttle bus service (SB) will decrease the
performance risk and increase the market demand (D). Therefore, based on the factors of
SQ, BI, and SB, we revise the performance risk as follows:

Performance risk = r2 × [1 − (SQ × BI × SB) × D], (4)

0 ≤ SQ ≤ 1; 0 ≤ LP ≤ 1; 0 ≤ SB ≤ 1.

Third, financial risk is a potential loss of money resulting from a purchase, which can
be referred to as obtaining the same value of service as other forms of accommodation
such as hotels or homestays, but which one pays a higher expenditure; another example is
obtaining a refund rate (RR) from the accommodation in the event of not being able to stay,
which is lower with a higher charged administration fee. Therefore, based on the factors of
RR, we revise the financial risk as follows:

Financial risk = r3 (1 − RR), 0 ≤ RR ≤ 1 (5)

Finally, when booking a budget hotel, the user is required to fill out their personal
information, including payment information (credit card number), for creating an account
on the online platform, which is the most important aspect of the privacy risk. Reduc-
ing privacy risks during online transactions is the most important factor for the service
providers, and thus, for the system investment (SI) a robust online platform is important.
Based on the factor of SI, we revise the financial risk as follows:

Privacy risk = r4 (1 − SI), 0 ≤ SI ≤ 1 (6)

These four types of risks might also exist in the traditional luxury hotels, but they can
be thought of as major risks in the branched budget hotels newly held by the luxury hotels.
Therefore, based on the above revisions on risks, we can revise Equation (1) as follows:

θ − r1 × RPN − r2 × [1 − (SQ × BI × SB) × D] − r3 (1 − RR) − r4 (1 − SI) − p ≥ θ0 − p0 (7)

3. Optimization Analysis for the Demand of Budget Hotels

With the assumption that both θ and θ0 are independently and uniformly distributed
on [0, 1], applying the self-selection utility constraint, the endogenous demand for the
budget hotel is derived as follows:
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D = P(θ > θ0 + r1 × RPN + r2 × [1− (SQ× BI× SB)× D] + r3(1− RR) + r4(1− SI) + p− p0),
=
∫ 1

0 (
∫ 1

θ0+r1× RPN+r2×[1 − (SQ×BI×SB)×D]+r3(1 − RR)+r4(1 − SI)+p−p0
1dθ)dθ0

=
∫ 1

0 1− {θ0 + r1 × RPN + r2 × [1 − (SQ× BI× SB)×D] + r3(1− RR) + r4(1− SI) + p− p0}dθ0
= 1

2 − p− r1 × RPN− r2[1 − (SQ× BI× SB)×D]− r3(1 − RR)− r4(1 − SI) + p0

(8)

From the self-selection utility constraint, the endogenous demand for the budget hotel
is given by:

D =
1− 2(p + r1 × RPN + r2 + r3(1 − RR) + r4(1 − SI)− p0)

2− 2r2 (SQ× BI × SB)
. (9)

Then, we have the following profit maximization problem:

max π = Dp =

(
1− 2(p + r1 × RPN + r2 + r3(1− RR) + r4(1− SI)− p0)

2− 2r2 (SQ× BI × SB)

)
p (10)

We now analyze the first derivative of Equation (10) with respect to the posted price
p shown in the platform of the budget hotel. From the first derivative condition for
Equation (10), the optimal posted price p∗ can be solved as shown in Equation (11). Next,
by inputting the optimal posted price p∗ to Equations (9) and (10), the optimal demand
and profit of the budget hotel can be obtained through Equations (12) and (13).

p∗ =
1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))

4
(11)

D∗ =
1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))

4[1− r2 (SQ× BI × SB)]
(12)

π∗ = [1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))]2

16[1− r2 (SQ× BI × SB)]
(13)

The optimal price p* appears to be independent of SQ, BI, and SB, but dependent
on RPN, RR, and SI. That is, service quality, brand image, or higher frequency of shuttle
buses do not affect the optimal price shown in the platform of budget hotels. Therefore,
it is needed for the platform of budget hotels to stick to an affordable pricing policy,
regardless of the degree of satisfaction that the customers have with the original luxury
hotel, which proves one of the main advantages recognized by the consumers participating
in the branched budget hotel. However, when there is an investment in performance risk
improvement by the RPN, an administrative policy revision for the rate of refunds, or an
investment in the platform system, the branched budget hotel can set a higher price than the
other budget hotels because the investment makes the utility of the budget hotel platform
closer to the utility of the luxury hotel as the platform has some responsibility for customer
safety. The higher price also indicates that it is worthwhile for the platform provider to
invest in safety so as to reduce the physical risk as, on the contrary, the optimal demand D*
and optimal profit π* are dependent on SQ, BI, and SB. That is, a higher service quality, the
brand image, and a higher-frequency shuttle bus will positively affect the budget hotel’s
optimal demand and profit. The major segmentation criterion for a budget hotel is its lower
price for each stay; thus, the staff may not have sufficient training, and sometimes the hotel
does not have the support for a higher-frequency shuttle bus. Therefore, it is important to
trade-off the optimal market demand and profit of the performance risk with respect to the
factors of SQ, BI, and SB.

4. Sensitivity Analysis for Subsidies with Regard to the Demand of Budget Hotels

During the COVID-19 pandemic period, having a positive policy to assist with the ho-
tel industry’s survival under huge losses is important for strategy formulations. Therefore,
this analytical model is still extended to explore three possible scenarios of government
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subsidy. In addition to the discussion for the risk mentioned above, in order to reduce the
huge loss during the period of COVID-19 for each type of hotel, the government subsidy
can be used to support the budget hotels to increase the market demand. The subsidy can
be discussed with regard to the following aspects:

(1) The subsidy supports staff training.

Let s be the fixed value for the strength of the government subsidy to support the
improvement in service quality. The performance risk then decreases to r2 × [1 − (SQ (1 +
s) × BI × SB) × D] through the support of staff training, and the revised performance risk
is independent of the RPN, RR, and SI. Then, the consumer self-selection utility is defined
as follows:

θ − r1 × RPN − r2 × [1 − (SQ (1 + s) × BI × SB) × D] − r3 (1 − RR) − r4 (1 − SI) − p ≥ θ0 − p0 (14)

With the assumption that both θ and θ0 are independently and uniformly distributed
on [0, 1], the endogenous demand for the budget hotel is derived as follows:

D = P(θ > θ0 + r1 × RPN + r2 × [1 − (SQ (1 + s)× BI× SB)×D] + r3(1 − RR) + r4(1− SI) + p− p0),
=
∫ 1

0 (
∫ 1

θ0+r1× RPN+r2×[1−(SQ(1+s)×BI×SB)×D]+r3(1− RR)+r4(1− SI)+p−p0
1dθ)dθ0

=
∫ 1

0 1− {θ0 + r1 × RPN + r2 × [1− (SQ (1 + s)× BI × SB)× D] + r3(1− RR) + r4(1− SI) + p− p0}dθ0
= 1

2 − p− r1 × RPN− r2[1− (SQ(1 + s)× BI× SB)×D]− r3(1− RR)− r4(1− SI) + p0

Therefore, the endogenous demand for the platform is given by:

D =
1− 2(p + r1 × RPN + r2 + r3(1− RR) + r4(1− SI)− p0)

2− 2r2 (SQ(1 + s)× BI × SB)
(15)

Then, we have the following profit maximization problem:

max π = Dp =

(
1− 2(p + r1 × RPN + r2 + r3(1− RR) + r4(1− SI)− p0)

2− 2r2 (SQ(1 + s)× BI × SB)

)
p (16)

We now analyze the first derivative of Equation (16) with respect to the posted price p
shown on the platform of the budget hotel. From the first derivative condition for Equation
(16), the optimal posted price p∗ can be solved as shown in Equation (17). Next, by inputting
the optimal posted price p∗ to Equations (15) and (16), the optimal demand and profit of
the budget hotel can be obtained through Equations (18) and (19).

p∗ =
1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))

4
(17)

D∗ =
1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))

4[1− r2 (SQ(1 + s)× BI × SB)]
(18)

π∗ = [1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))]2

16[1− r2 (SQ(1 + s)× BI × SB)]
(19)

The optimal price p* appears to be independent of SQ, BI, and SB, but dependent
on RPN, RR, and SI, and the government subsidy for the staff training does not affect the
optimal price p*. On the contrary, the government subsidy for the staff training affects the
optimal demand D* and optimal profit π*. That is, the government subsidy affects the
service quality, which changed to be SQ(1 + s), will increase the budget hotels’ demand
and profit. The major segmentation criterion for budget hotels is the lower price for each
stay; thus, the staff training subsidy can improve the service quality so as to attract more
travelers to stay at the budget hotel and increase their profit.
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We now analyze the first derivative of the optimal posted price p∗, optimal demand
D*, and profit π* of budget hotels with respect to the government subsidy for the staff
training as follows:

dp∗

ds
= 0 (20)

dD∗

ds
=

r2(SQ× BI × SB)[1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))]

4[1− r2 (SQ(1 + s)× BI × SB)]2
(21)

dπ∗

ds
=

r2(SQ× BI × SB)[1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))]

16[1− r2 (SQ(1 + s)× BI × SB)]2
(22)

From the derivative results (20)–(22), with respect to the government subsidy for
the staff training, we can find that the optimal posted price p∗ will not be affected
by the government subsidy for the staff training. However, the optimal demand D*
and profit π* of budget hotels are affected by the government subsidy. If 1 + 2p0 ≥
2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI)), then the increase in the government subsidy
implies the increase in the optimal demand D* and profit π* of the budget hotels. Since
the posted price p0 of the luxury hotels is generally higher, we positively confirm that
the increase in the government subsidy implies the increase in the optimal demand D*
and profit π* of budget hotels. By contrast, we also can try to improve the RPN, provide
a more reliable RR and invest higher in SI, and thus, we can obtain a lower value of
(r1 × RPN + r2 + r3(1− RR) + r4(1− SI)).

(2) The subsidy supports family travel.

Let s be the fixed value for the strength of the government subsidy to support each
traveler, with a total of m members (m ≥ 2). The posted price on the platform of the
budget hotels with the subsidy support is revised as p(1 − ms), and then, the consumer
self-selection utility is defined as:

θ − r1 × RPN − r2 × [1 − (SQ × BI × SB) × D] − r3 (1 − RR) − r4 (1 − SI) - p (1 − ms) ≥ θ0 − p0 (23)

The endogenous demand for the platform is given by:

D = P(θ > θ0 + r1 × RPN + r2 × [1− (SQ× BI× SB)×D] + r3(1− RR) + r4(1− SI) + p(1−ms)− p0),
=
∫ 1

0 (
∫ 1

θ0+r1× RPN+r2×[1−(SQ×BI×SB)×D]+r3(1 −RR)+r4(1− SI)+p(1−ms)−p0
1dθ)dθ0

=
∫ 1

0 1− {θ0 + r1 × RPN + r2 × [1− (SQ× BI× SB)×D] + r3(1− RR) + r4(1− SI) + p(1−ms)− p0}dθ0
= 1

2 − p(1−ms)− r1 × RPN− r2[1− (SQ× BI× SB)×D]− r3(1− RR)− r4(1− SI) + p0

The endogenous demand for the platform is given by:

D =
1− 2(p(1−ms ) + r1 × RPN + r2 + r3(1− RR) + r4(1− SI)− p0)

2− 2r2 (SQ× BI × SB)
(24)

with the assumption that both θ and θ0 are independently and uniformly distributed on
[0, 1]. Then, we have the following profit maximization problem:

max π = Dp =

(
1− 2(p(1−ms) + r1 × RPN + r2 + r3(1− RR) + r4(1− SI)− p0)

2− 2r2 (SQ× BI × SB)

)
p (25)

We now analyze the optimal choice on price, and examine the effect of each risk on
demand and profit. Through the first-order condition, we obtain the optimal price, demand,
and profit as follows:

p∗ =
1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))

4(1−ms)
(26)

D∗ =
1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))

4[1− r2 (SQ× BI × SB)]
(27)
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π∗ = [1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))]2

16[1− r2 (SQ× BI × SB)]
(28)

The optimal price p* appears to be independent of SQ, BI, and SB, but dependent on
RPN, RR, and SI, and the government subsidy affects the optimal price p*. The larger the
support of the subsidy for family travel, the higher the optimal price p*. As a point of fact,
the government subsidy does not affect the optimal demand D* and optimal profit π*. That
is, the government subsidy directly supports the family travelers, and thus, the budget
hotels’ pricing is higher than before. The major policy for budget hotels is a lower price for
each stay; when pricing higher than before, budget hotels cannot attract more travelers to
stay, and therefore, they also cannot increase their profits.

We now analyze the first derivative of the optimal posted price p∗, optimal demand
D*, and profit π* of the budget hotels with respect to the government subsidy for family
travel ms as follows:

dp∗

ds
=

m[1 + 2p0 − 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI))]

4(1−ms)2 (29)

dD∗

ds
= 0 (30)

dπ∗

ds
= 0 (31)

From the derivative results (29)–(31), with respect to the government subsidy for
the family travel ms, we can find that the optimal posted price p∗ will be affected by the
government subsidy. If 1 + 2p0 ≥ 2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI)), then the
increase in the government subsidy implies the increase in the optimal posted price p∗ of
budget hotels. Since the posted price p0 of a luxury hotel is generally higher, we positively
confirm that the increase in the government subsidy implies the increase in the posted price
p∗ of budget hotels. However, the optimal demand D* and profit π* of the budget hotels
will not be affected by the government subsidy.

(3) The subsidy supports the higher frequency of shuttle buses.

Let s be the fixed value for the strength of the government subsidy to support the
subsidy for the frequency of the shuttle buses, causing higher customer satisfaction, and
thus, the performance risk will be lower than before. The performance risk with the subsidy
support is revised as r2 × (1 − s)[1 − (SQ × BI × SB) × D], and then, the consumer
self-selection utility is defined as:

θ − r1 × RPN − r2 × (1 − s) [1 − (SQ × BI × SB) × D] − r3 (1 − RR) − r4 (1 − SI) − p ≥ θ0 − p0 (32)

Then, the endogenous demand for the platform is given by:

D = P(θ > θ0 + r1 × RPN + r2 × (1− s)[1− (SQ× BI× SB)×D] + r3(1− RR) + r4(1− SI) + p− p0),
=
∫ 1

0 (
∫ 1

θ0+r1× RPN+r2×(1−s) [1−(SQ×BI×SB)×D]+r3(1 −RR)+r4(1− SI)+p−p0
1dθ)dθ0

=
∫ 1

0 1− {θ0 + r1 × RPN + r2(1− s)× [1− (SQ× BI× SB)×D] + r3(1 − RR) + r4(1− SI) + p− p0}dθ0
= 1

2 − p− r1 × RPN− r2(1− s)[1− (SQ× BI× SB)×D]− r3(1− RR)− r4(1− SI) + p0

Therefore, the endogenous demand for the platform is obtained as:

D =
1− 2(p + r1 × RPN + r2(1− s) + r3(1− RR) + r4(1− SI)− p0)

2− 2r2(1− s)(SQ× BI × SB)
(33)

We assume that both θ and θ0 are independently and uniformly distributed on [0, 1].
Then, we have the following profit maximization problem:

max π = Dp =

(
1− 2(p + r1 × RPN + r2(1− s) + r3(1− RR) + r4(1− SI)− p0)

2− 2r2(1− s)(SQ× BI × SB)

)
p (34)
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We analyze the optimal choice of price, and examine the effect of each risk on demand
and profit. Through the first-order condition, we obtain the optimal price, demand, and
profit as follows:

p∗ =
1 + 2p0 − 2(r1 × RPN + r2(1− s) + r3(1− RR) + r4(1− SI))

4
(35)

D∗ =
1 + 2p0 − 2(r1 × RPN + r2(1− s) + r3(1− RR) + r4(1− SI))

4[1− r2 (1− s)(SQ× BI × SB)]
(36)

π∗ = [1 + 2p0 − 2(r1 × RPN + r2(1− s) + r3(1− RR) + r4(1− SI))]2

16[1− r2 (1− s)(SQ× BI × SB)]
(37)

The optimal price p* appears to be independent of SQ, BI, and SB, but dependent
on RPN, RR, and SI, and the government subsidy affects the optimal price p*, causing it
to be higher than before the subsidy when increasing the frequency of the shuttle buses.
The larger the support of the subsidy for the frequency of the shuttle buses, the higher the
optimal price p*. In addition, the government subsidy also affects the optimal demand D*
and optimal profit π*. That is, the higher the government subsidy is to directly support the
shuttle buses, the more it will attract more customers to stay at the budget hotels, and thus,
it will increase the optimal demand and profit.

We now analyze the first derivative of the optimal posted price p∗ and optimal demand
D* of the budget hotels with respect to the government subsidy for the higher frequency of
shuttle buses as follows:

dp∗

ds
=

r2

2
> 0 (38)

dD∗
ds = 2r2[1−r2(1−s)(SQ×BI×SB)−4r2(SQ×BI×SB)[ 1+2p0−2(r1×RPN+r2(1−s)+r3(1−RR)+r4(1−SI)]

4[1−r2 (1−s)(SQ×BI×SB)]2
(39)

From the results of Equation (38), we can find that the optimal posted price p∗ will be
higher with the higher frequency of the shuttle buses. Next, by simplifying Equation (39),
we find the smallest value of the government subsidy s for the higher frequency of the
shuttle buses as follows:

s >
2− (SQ× BI × SB)[1 + 2p0 − 2(r1 × RPN + r3(1− RR) + r4(1− SI)]

4r2(SQ× BI × SB)
(40)

If government subsidy s is higher than the lower boundary of Equation (40), then
the increase in government subsidy implies the increase in the optimal posted price D∗

of budget hotels. Therefore, the profit π* of budget hotels will also be maximized by the
government subsidy supporting a higher frequency of shuttle buses.

5. Conclusions

The scientific novelty of the research focuses on luxury hotels that would like to trans-
form some of their branches to budget hotels. As the budget hotels are promoted, concerns
about the risks, and hence, the issue of risk management becomes of vital importance,
and we included the physical risk, performance risk, financial risk, and privacy risk in the
consumer self-selection utility model. In addition, we also examined the effectiveness of
the market demand, which included the factors of Risk Priority Number (RPN), service
quality, brand image, shuttle bus service, refund rate (RR), and system investment (SI), so
as to stimulate the online platform. Most importantly, if the proposed self-selection utility
model meets expectations, the optimal price, demand, and profit of budget hotels can be
obtained. The conclusion section can be extended as follows:

(1) The strategic analysis in this paper. In our proposed model, we investigate each risk
type that affects the budget hotels with regard to the optimal price, demand, and
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profit. In addition, the government subsidy will also affect the budget hotels with
regard to the optimal price, demand, or profit based on the requirement of 1 + 2p0 ≥
2(r1 × RPN + r2 + r3(1− RR) + r4(1− SI)). While focusing on the RPN, refund rate
(RR), and system investment (SI), we also need to consider the performance risk with
regard to service quality, brand image, and the higher frequency of shuttle bus services,
as shown in Equation (40). Therefore, the lower boundary of the government subsidy
for the higher frequency of the shuttle buses will also affect the optimal demand and
profit of budget hotels. Finally, we also investigated the effect of the government
subsidy on the market demand, price, and profit of the budget hotels in the section of
sensitivity analysis. Therefore, the budget hotels can try to lobby for a policy on the
government subsidies to improve and maximize their market demand and profit.

(2) Limitations of this research. Because a different decision maker has a different utility
function, the self-selection utility model might be applied with a different risk man-
agement attitude by a different decision maker. Therefore, a group of experts invited
to offer efficient risk factors are very important. Finally, we suggest including some
new factors to make the sensitivity analysis for the proposed model.

(3) Future research. The efforts to manage different types of risks may play a central role
in moving from the budget hotels’ platform to a huge market place that generates
tremendous economic benefits beyond one of the current trends. This is because there
are still numerous areas in which the sharing economy can be applied with a larger
number of participating customers, some of whom have previously been reluctant to
participate in the sharing economy.
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