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Abstract 

In the current tourism landscape, pricing decisions reemerge as a key concern for 

hoteliers. This study examines the impact of specific factors associated with hotels, 

customers’ experience, and competition on hotel pricing in different countries. Certain 

features of market behavior can distort expected prices, such as asymmetric information, 

differences in hotel categorization, hotels spatial concentration or electronic word-of-

mouth (eWOM). In order to understand the determinants of pricing and to obtain a 

complete characterization of them, the present study applies quantile regression to the 

prices of a sample of 3,800 hotels located in France, Spain, Italy and the United Kingdom. 

Results show the heterogeneity of the effects of hotel category, country location, eWOM 

and hotel competitive intensity across different price levels. Also, hotels concentration 

proves to have a generally positive effect on price, confirming positive effects of spatial 

concentration.  
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1. Introduction 

The objective of this study is to deepen the understanding of hotel pricing decisions by 

analyzing heterogeneous effects of hotel's characteristics, customers’ experience, 

competition and country on fixed prices. A quantile regression model is used based on 

hotels from four countries. 

The present work can be justified by several reasons. Firstly, at a conceptual level, the 

widespread use of dynamic pricing strategies (Abrate and Viglia, 2016) produces 

incentives to understand the price tactics of every hotel on an individual basis, increasing 

traditional properties of flexibility and utility of price in marketing programs, such as 

promotions (Abrate et al., 2012; Tanford et al., 2012), yield management (Emeksizet al., 

2006), lodging choice (Kim and Park, 2017), or customer satisfaction (Radojevic et al., 

2015). Additionally, the vast development of multichannel strategies in hotels has led to 

the implementation of price changes more quickly than in conventional environments, 

requiring more intense and frequent management (Beritelli and Schegg, 2016; Toh et al., 

2011). 

Second, hotel pricing models incorporate category as an apparent unbiased signal of 

services selection and establishment quality based on regional regulations (Becerra et al., 

2013). Although it offers the advantage of summarizing into an indicator an entire set of 

specific attributes (Azzopardi and Nash, 2013), several issues question category as an 

unbiased predictor. For example, hotel chains display problems associated with specific 

asymmetric information (Akerlof, 1970) and tourists have limited information about 

future prices and room availability (Chen and Schwartz, 2006). It has been verified that 

ranking by quality may not correspond to categories (López-Fernández and Serrano-

Bedia, 2004). In particular, different regional and national regulations for hotel 

categorization are a source of heterogeneity that deteriorates its value as a standard quality 

signal (Nuñez-Serrano et al., 2014). What is more, many hotels draw on additional 

strategies to communicate their quality and service levels (Nicolau and Sellers, 2010). To 

understand the behavior of the category as a determinant signal of room price, we intend 

to evaluate its effect for different price levels and different countries. 

Third, further hedonic modeling, pricing competition has basically been addressed from 

a differentiation perspective, yielding a negative main effect, but one which is not 

conclusive because it is conditioned to the type of moderator used (Becerra et al., 2013). 

However, evidence of divergence does exist. On the one hand, some hotels follow a price 

parity strategy to attract customers (Toh et al., 2011), avoiding a race to the bottom in 

room price. Also, from the spatial concentration perspective, the derived effect from 

competition can be positive. More specifically, the Central Place Theory (CPT) (King, 

1984) postulates the existence of a concentration effect since economic activities are 

prone to cluster together in specific market areas. As a consequence, Daniels (2007) 

describes the relationship between the size of the available tourist activities in one place 

and the economic impact on each. However, spatial concentration effect on the price set 

by hotels has not been tested. 

Fourth, the widespread use of social networks in C2C and B2C fields through comments 

and online rankings has shown its efficacy for explaining pricing (Yadav and Pavlou, 

2014). From a demand perspective, the generalization of price information availability on 

the Internet has increased knowledge about hotel prices and, therefore, changed 

customers’ evaluations (Noone and Mattila, 2009). Particular attention has been placed 

on the impact of eWOM (Cantallops and Silva, 2014), confirming customers’ 

independence when they make reviews and its relevance as an information source (Yan 
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and Tang, 2019). However, the relationship between eWOM and price has been recently 

considered in price modeling. Thereby they may provide misleading notions of the 

influence of clients' experience (Tsao et al., 2015). It has been incorporated into hedonic 

price models (HPM) as a room rating (Zhang et al., 2011b), as hotel online ratings (Ivanov 

and Piddubna, 2016), or as a hotel reputational measure (Abrate and Viglia, 2016). 

Finally, regarding the generalization of results, hotel pricing research has focused on 

selection available in a city (Abrate and Viglia, 2016; Pawlicz and Napierala, 2017), type 

of city (Abrate et al., 2012; Baldassin et al., 2017), or a particular country (Becerra et al., 

2013). However, tourism environments and markets differ across cities and countries, 

ultimately influencing management decisions and strategies. In fact, the sequence of the 

implementation of standards in the hotel industry also vary depending on the country 

(Zeng et al., 2007), and there are differences in hotel management related to property 

management, offer and hotel category (Pine and Phillips, 2005). This factor should be 

considered to avoid results that may distort real patterns. 

These factors, apart from adding relevance to research on pricing, increase the use of price 

in hotel marketing decisions, which in turn causes a predictable increase in price 

variability. These results contradict the evidence that price instability has a negative effect 

on hotel profitability, i.e. Tisdell’s model (Chen and Chang, 2012).   

Tourism decision-making process requires considering different variables from decision 

areas that interact simultaneously and make it possible to adequately understand 

variations between prices offered by hotels (Abrate and Viglia, 2016). However, effects 

on hotel price vary across different price levels (Hung et al., 2010; Masiero et al., 2015). 

Therefore, hotels attributes and tourist experiences, coupled with country differences and 

competences, require flexible models which adequately describe heterogeneity for hotel 

level pricing practices. Quantile regression is applied to contrast whether the effects of 

the independent variables over hotel price are not constant; its use is especially 

recommendable for asymmetric variables and distributions with long tails (Koenker and 

Bassett, 1978), where the ordinary least squares (OLS) method may result in erroneous 

estimates. 

Therefore, our study aims to provide several contributions. Firstly, since hotel price 

variations require considering different decision areas that interact simultaneously 

(Abrate and Viglia, 2016), determinants are combined from perspectives of customer, 

hotel, competition and hotel country, thereby enhancing partial models. Secondly, the 

effect of hotel category is evaluated for different price levels and countries. Thirdly, from 

the assumptions of CPT, evidence is provided of the competitive effects of spatial 

concentration on price. Fourthly, our work seeks to fulfill the need to expand studies on 

the effect of eWOM on pricing decisions (Cantallops and Silva, 2014). Finally, with the 

purpose of providing a general approach to hotel pricing studies, our work applies 

quantile regression, allowing non-constant effects of the determinants, and with a large 

sample data set (3,800 hotels) from different cities in four EU countries with substantial 

tourist activity. 

 

2. Literature review 

2.1. Hotel room pricing models 

Hedonic models (Rosen, 1974) have been the most widely-used approach to explain hotel 

prices. Anyway, models of competition (Becerra et al., 2013) or monopolistic models 

based on cost (Van Dijk and Van der Stelt-Steele, 1993) have also been considered. Basic 
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contribution of HPMs is to provide evidences on the importance of each hotel attribute 

for income generation, mostly through regression analysis (Masiero et al., 2015). Results 

obtained have confirmed the effect of both age and restaurant availability (Bull, 1994), 

category (Becerra et al., 2013; Israeli, 2002), type of location (Espinet et al., 2003), chain 

affiliation (Becerra et al., 2013; Israeli, 2002), parking availability (Espinet et al., 2003), 

hotel size (Zhang et al., 2011a), room size or spa availability (Abrate and Viglia, 2016), 

hotel facilities and technological resources available (Chen and Rothschild, 2010), staff 

size (Hung et al., 2010; Chen and Chiu, 2014) and customer evaluation of service quality 

(Zhang et al., 2011b) (see review in Table 1). 

The extension of pure HPMs has been developed by incorporating new attributes based 

on the customers themselves (Thrane, 2007), such as user-perceived quality (Chen and 

Chiu, 2014), advanced booking effects (Abrate et al., 2012) or the different types of 

eWOM (Abrate and Viglia, 2016; Pawlicz and Napierala, 2017; Zhang et al., 2011b). 

Other approaches, such as differentiation or competition effects, have been marginal 

(Becerra et al., 2013), and, moreover, the application of models that allow non-constant 

effects on price has been even less frequent. Only Hung et al. (2010) have applied HPM 

based on quantile regression from a supply perspective, while Masiero et al. (2015) have 

also applied this model from the demand side.  

From a methodological point of view, some of the common features utilized in previous 

studies include the exploration of the lodging industry in specific locations and the 

generalized use of the OLS method, which assumes constant effect of pricing 

determinants. The OLS method requires initial assumptions and non-fulfillment may 

result in less efficient estimates. Indeed if the conditional distribution of the dependent 

variable is asymmetric, the assumption of normal error terms is not guaranteed, implying 

a risk of undesirable estimations. Other methodological alternatives, when the non-

fulfillment of OLS assumptions occurs, include geographically weighted regression 

(Zhang et al., 2011a) and a time series related estimation method (Lee, 2011). 

In relation to the generalization of management implications, most studies have focused 

on hotels from a specific geographic area (city or country). Abrate et al. (2012) propose 

an HPM based on data from eight European capital cities, focusing on the analysis of 

pricing strategies. Baldassin et al. (2017) study determinants of prices in twenty six 

European cities with a two-step estimation procedure, finding differences in terms of cost 

and quality. 

 

 

 

https://www.linguee.es/ingles-espanol/traduccion/generalization.html
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Table 1. Empirical models of hotel room price in selected publications 

Research setting Analitical model Dependent variables External factors Internal factors Researchers 

One location 

(city, town..) 

Linear, quadratic, 

semilog and loglinear 
hedonic analysis 

Room rate Location Ranking stars, age, restaurant Bull (1994) 

Linear hedonic analysis, Semilog 
hedonic analysis or loglinear hedonic 

analysis 

Room rate 

Location 

Chain, beds, amenities Thrane (2007) 

Ranking stars , chain, room size, amenities 
Chen and Rothschild 

(2010) 

Ranking stars , chain,  number of rooms 
Pawlicz and 

Napierala (2017) 

Online reviews, booking time, weekend, 

competence 

Ranking stars , number of rooms, , average 

occupancy, free cancellation, amenities 

Abrate and Viglia 

(2016) 

Average room rate Location 
Category, cleanliness, number of rooms, amenities Zhang et al. 2011a) 

Category stars, number of rooms, year Zhang et al. (2011b) 

Multiple equation model 
Peak season price and 

off-peak price 
Location 

Ranking stars, number services, number rooms,  
brand, presence guidebook, quality certification, 

amenities 

Abrate et al. (2011) 

Linear, quadratic, 

semilog and loglinear 
hedonic analysis 

Room rate Location Chain, AAA rate, amenities Wu (1999) 

One country 
(different cities, 

towns,..) 

Linear, quadratic, 

semilog and loglinear 

hedonic analysis 
Random-effect hedonic price model, 

SEM, latent growth curve models 

Room rate 

Average monthly 

daily room rate 

Location 

Temperature, interstate location, and 

specialization of the local economy 

Ranking stars, brand Israeli (2002) ) 

Ranking stars,  establishment variables, hotel 

style, amenities,  contextual Attributes 
Soler et al. (2019) 

Amenities 
White and Mulligan 

(2002) 

Town,location Ranking stars , establishment variables, amenities Espinet et al. (2003) 

Geographical distance, number 
competitors 

Ranking stars, room discount, size, age, chain, 
type of hotel 

Becerra et al. (2013) 

Real gross domestic product , exchange, 

visitor arrivals, consumer price index, 
location 

Occupancy, chain,  service quality, room size, 
amenities 

Chen and Chiu  
(2014) 

Average room rate Market condition, location 
Establishment variables,  chain, resort, foreign 

travellers, housekeeping staff per room 
Hung et al. (2010) 

Monthly room price Town, climate Ranking stars , establishment variables, amenities 
Coenders et al. 

(2003) 

Time series (GARCH) Room rate 
Total tourist arrivals, terrorist attacks, 

industrial production 
Not applicable Lee (2011) 

Different 

countries and 

different cities 

Linear, quadratic, 

semilog and loglinear 

hedonic analysis 

Room rate 
Score, location, environment, booking day 

and time effects 
Ranking stars, size, brand, cancelation, star rating, 

booking day, city as dummy available services 

Abrate et al. (2012) 

Baldassin et al. 

(2017) 
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2.2 Hotel ranking stars 1 

Star category is one of the most commonly used variables in hotel pricing models (Table 2 

1) and verifies its positive effect on price (Bull, 1994 and Israeli, 2002). This is the 3 

indicator of services and quality offered by hotels (Pawlicz and Napiella, 2017). It has 4 

traditionally been considered the key explanatory variable of room price (Bull, 1994, 5 

Israeli, 2002), even the most influential (Espinet et al., 2002, Zhang et al., 2011), showing 6 

a highly consistent effect for different channels (Tso and Law, 2005). In addition, a high 7 

category is usually associated with greater affiliation to quality programs and better 8 

physical attributes (Abrate et al., 2011). Even hotel category is an influential factor in 9 

dynamic pricing strategies because high category allows maintaining stable prices when 10 

the general price trend is decreasing and also allows a more pronounced increase when 11 

the trend is rising (Abrate et al., 2012). Likewise, hotel category makes it possible to 12 

reduce negative effects of competitive rivalry on prices (Becerra et al., 2013). 13 

These studies implicitly make assumptions based on Signaling Theory (Spence, 1973) 14 

since potential customers utilize hotel category as a signal to choose desired 15 

accommodation to fit their preferences, inducing to a positive relationship between 16 

category on price. However, hotels has traditionally been considered as an example of 17 

information asymmetries, questioning category as a signal for the consumer and requiring 18 

counteracting mechanisms (Akerlof, 1970). Furthermore, Signaling Theory conditions 19 

may not always be fulfilled. Thus, the assumption of pay off transparency constitutes an 20 

important criticism against signaling models (Kirmani and Rao, 2000), mainly because 21 

tourists have much less information about future prices and availability than service 22 

providers (Chen and Schwartz, 2006). Similarly, as for one-time tourists with limited 23 

access to word-of-mouth, relying on repeated bookings may not be suitable (Wolinsky, 24 

1983). 25 

It has also been found that ranking by quality does not correspond to ranking by categories 26 

(López-Fernández and Serrano-Bedia, 2004). Though official star classification is 27 

considered a good quality indicator, there is also significant quality overlapping between 28 

adjacent official categories. More specifically, different local and national regulations for 29 

hotel categorization are a source of heterogeneity that deteriorates its value as a standard 30 

quality signal (Nuñez-Serrano et al., 2014). Further, Nicolau and Sellers (2010) consider 31 

that hotels seek additional signals other than category from third parties to communicate 32 

their quality. 33 

2.3. Hotels competence 34 

Evidence on competition effects on hotel price indicates that room price increases when 35 

room availability among direct competitors decreases (Abrate et al., 2012). From the 36 

Industrial Organization perspective, Becerra et al. (2013) find a negative relationship 37 

between hotel concentration and hotel prices. However, they use vertical differentiation 38 

strategies based on category, finding that competition interacts with category, which 39 

reduce the negative effect of competitive rivalry on prices.  40 

In contrast, the CPT (King, 1984) posits a positive relationship between the size of the 41 

selection of tourist activities available in a place and the economic impact on each one 42 

(Daniels, 2007), based on the logic that hotels tend to be located close to each other to 43 

increase supply, improve efficiency and survive (Barros, 2005, Yang et al., 2012). By 44 

applying this view, the positive relationship between agglomeration degree and hotel’s 45 

benefit has been supported (Chung and Kalnins, 2001, Canina and Harrison, 2005). 46 

Furthermore, given that the existence of hotels in an area may increase the attractiveness 47 

of the location, nor the type of hotel establishments located in a certain location, nor the 48 

https://www.linguee.es/ingles-espanol/traduccion/likewise.html
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intensity of their agglomeration will necessarily be the same for all price levels, being 49 

useful to know the effects of competition for different price levels. 50 

In contrast, approaches to competence based on aggregation posit a positive relationship 51 

between the size of the selection of tourist activities available in a place and the economic 52 

impact on each one. Specifically, CPT (King, 1984) describes patterns of business 53 

location in cities, so that larger urban places would have the larger offer of services. The 54 

theory assumes that both individuals and businesses are rational. Also, it is assumed that 55 

a "service would not be produced and sold if a profit could not be realized" (King, 1984, 56 

30). Further, market areas are determined by the range between the minimum demand to 57 

break even and the maximum distance a customer would travel to obtain the service 58 

(Daniels, 2007). Every market –i.e., central place, is characterized by a specific offer and 59 

economies (Derudder and Witlox, 2004). Then, it is expected an agglomeration effect 60 

since activities are prone to cluster together in specific locations (King, 1984). Tourism 61 

research evidences the existence of external economies of scale (e.g., specialized 62 

suppliers in tourism), feeding a cumulative cycle that reinforces the size of the market 63 

area. 64 

For this context, hotels tend to be located close to each other to increase supply, improve 65 

efficiency and survive (Barros, 2005, Yang et al., 2012). By applying this theory, the 66 

positive relationship between agglomeration degree and hotel’s benefit has been 67 

supported (Chung and Kalnins, 2001, Canina and Harrison, 2005). Furthermore, given 68 

that the existence of hotels in an area may increase the attractiveness of the location, nor 69 

the type of hotel establishments located in a certain location, nor the intensity of their 70 

agglomeration will necessarily be the same for all price levels, which is why it is useful 71 

to know the effects of competition for different hotel price levels. Though the theory is 72 

not exempt of critics, advocates claim its rationality to explain tourism location decisions 73 

(Daniels, 2007). 74 

2.4. Electronic Word of Mouth 75 

Online tourism marketing channels have experienced faster growth than other channels, 76 

with approximately one fifth of reservations being generated entirely online (Stangl et al., 77 

2016). As a result, the Internet has produced a change of tourist behaviour, providing a 78 

high influence of eWOM on hotel industry and consumers (Cantallops and Salvi, 2014). 79 

eWOM is a key determinant of consumer decisions (Duan et al., 2008), and its influence 80 

is particularly notable in the restaurant and hospitality industries (e.g., Ye et al., 2009). 81 

Evidence shows that the effect of eWOM on price can be as important as hotel category 82 

(Pawlicz and Napierala, 2017), and in dynamic pricing contexts, eWOM (as online 83 

reputation according to Tsang and Prendergast, 2009) is even more important than hotel 84 

category (Abrate and Viglia, 2016). 85 

Consumer opinion offers greater confidence than communications from a company itself 86 

(Vermeulen and Seegers, 2009). Even a numerical rating generates more reliability to 87 

prospective customers who are willing to pay more for products with a high rating 88 

(Nielsen, 2012). In addition, the publication of ratings and customer comments on tourist 89 

accommodation company websites is used by these same businesses to change their prices 90 

(Yacouel and Fleischer, 2012, Ögüt and Onur, 2012). 91 

From the empirical studies of the effects of eWOM on hoteliers' decisions, it has been 92 

found that for those online intermediaries with a positive reputation, the information 93 

provided by their customers generates a hotel price premium (Yacouel and Fleischer, 94 

2012). The positive effect of eWOM on hotel occupancy (Viglia et al., 2016) and 95 
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willingness to pay premium prices for accommodation (Nieto-García et al., 2017) have 96 

also been evidenced. Thus, it is clear that opinions published about a hotel can be a 97 

determining factor in hotel pricing. 98 

2.5. Country location 99 

From a management point of view, behavioral decision making varies across different 100 

countries (Laurent, 1983). Thus, the importance of market factors has been highlighted to 101 

explain differences in productivity between countries (Jones and Romer, 2009), diversity 102 

in the success factors of Total Quality Management (Sila and Ebrahimpour, 2003), and 103 

differences in business management styles and how those differences generate variations 104 

in productivity (Bloom and Van Reenen, 2010). 105 

In hotel management research, the quality signals in each country that can influence hotel 106 

prices have been identified (Abrate et al., 2011). Several works have revealed the 107 

existence of differences in hotel management in terms of property management (Pine and 108 

Phillips, 2005), human, cultural, market, social and labor management resources between 109 

countries (Nankervis and Debrah, 1995). Also, Lee (2011) shows that there are attributes 110 

associated with the country, such as economic performance or total inbound tourists, that 111 

affect hotel pricing. Even, the city of destination influences hotel rates (Abrate et al. 2012; 112 

Baldassin et al., 2017).  113 

3. Methodology 114 

3.1. Research setting 115 

The research covers four European countries with thriving tourism activity: France, 116 

Spain, Italy and the United Kingdom. In all of them, the tourism industry contributes 117 

significantly to the country economies, but the greatest contribution occurs in Spain 118 

(Table 2). 119 

 International 

tourist 

arrivals  

International tourism 

inbound receipts (US 

$ Millions) 

Average receipts 

per arrival (US 

$) 

Travel & Tourism 

Competitiveness 

Index 

France 84,451,621 45,920 543.7 2nd 

Spain 68,521,255 56,468 824.1 1st 

Italy 50,731,770 39,449.2 777.6 8th 

UK 34,435,840 45,463.6 1,320.2 5th 

Table 2. 120 

Key Indicators in tourism industry 121 

Source: UNWTO (2018) and World Economic Forum 2017 122 

3.2. Data collection and variables 123 

The database was built with a combination of web analysis techniques with data from the 124 

information system of international Group Travel Agencies (GTA) (Becerra et al., 2013, 125 

Paulizt and Napierala, 2017). Thus, an initial sample of 14,772 hotels was obtained from 126 

the four countries considered. Finally, due to the existence of missing data in the initial 127 

database, the sample was reduced to 3,800 hotels located in 163 cities and organized in 128 

1,221 commercial zones defined by the GTA. Since the final sample covers geographical 129 

areas of different sizes, the commercial zone was considered as a geographical 130 

competition area because the hotels located within each zone are considered 131 

commercially homogeneous within their category. 132 
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The information from the GTA provides greater advantages for its comparability, 133 

homogeneity and breadth (Abrate and Viglia, 2016, Paulizt and Napierala, 2017). In this 134 

case, we have selected the GTA: Veturis.com, which has recently been included in the 135 

“1000 Companies to inspire Europe” (London Stock Exchange Group 2017). With 136 

bounce rate, page views/user and time on site (minutes) as a references (www.alexa.com, 137 

accessed 2 July 2018), Veturis’s bounce rate is lower than that of the most popular OTAs 138 

and its page view/user and time on site are only lower than those of booking.com. 139 

Similarly, Veturis tops Google searches in real time ranking through keywords such as 140 

‘travel agency’ and ‘tourism intermediaries, remaining ahead of its competition 141 

(www.serprobot.com). 142 

Additionally, the information about price and hotel attributes included in the sample was 143 

retrieved from the hotel websites (Paulizt & Napierala, 2017). 144 

Since room price may experience variations caused by the distribution channel, the season 145 

or the holding of commercial events, in accordance with previous studies (Hung et al. 146 

2010, Zhang et al., 2011b), the average room rate for a standard double room is considered 147 

herein as a dependent variable. Furthermore, a semi-logarithmic model (Rosen, 1974) 148 

was used to describe the impact of the explanatory variables on price. Specifically, the 149 

explanatory variables were defined as follows: 150 

 Hotel category. This variable is represented by five dummy variables for the five 151 

common star categories (from one to five stars), and the category “Other” used as the 152 

reference (Masiero et al., 2015). 153 

 154 

 Hotel local competition. Two variables are used to represent a hotel’s competence 155 

level (Becerra et al., 2013), which ideally should incorporate several dimensions of 156 

spatial competition. The first variable, N_Hotels, measures the concentration effect 157 

of the area and is computed as the total number of hotels with the same category in 158 

the same commercial area. The second, Distance, describes the intensity of 159 

agglomeration and is estimated as the average distance of each hotel from all other 160 

hotels in its area. For this purpose, the geographical distance between competitors in 161 

the same commercial area was calculated using their GPS coordinates and with 162 

routines programmed in R. Thus, the resulting variable measures (km), the average 163 

distance of a hotel with respect to the other hotels with the same category in its area 164 

(Becerra et al., 2013). The consistency of the values obtained was checked and 165 

verified. 166 

 167 

 eWOM. A reputational approach, based on Zhang et al. (2011b) was used. This 168 

variable measures the average valuation made by the customers of each hotel. This 169 

rating made by the customers and published on the web portal is a numerical valuation 170 

between zero (the worst evaluation) and ten (the best evaluation). 171 

 172 

 Country. Dummy variables were used to incorporate  hotels countries. More 173 

specifically, said dummy variables we considered for France, Italy and UK. 174 

Therefore, Spain was considered as the reference country. 175 

In addition to the independent variables above, we also included the following control 176 

variables: 177 

 Hotel size. We controlled for hotel size using the number of rooms in every hotel.  It 178 

is expected a significant effect on room price (Becerra et al., 2013). 179 

http://www.alexa.com/
http://www.serprobot.com/
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 Hotel type. We controlled for hotel type identifying the different type of lodgings in 180 

the setting analyzed (aparthotel, hostel, hotels and other types of establishments) by 181 

three dummy variables with the last category used as the reference. These variables 182 

capture objectively the types and level of services and amenities of the hotel.  183 

 City hotel. Since there are significant differences on price between city hotels and 184 

hotels located outside urban areas (Falk and Hagsten 2015), this dummy variable was 185 

used to control location effect. 186 

Descriptive statistics are contained in Appendix A. 187 

3.3. Data analysis 188 

In order to analyze what characteristics can influence room prices, the proposed 189 

regression model is given by:  190 

𝐿𝑁𝑃𝑅𝐼𝐶𝐸 = 𝛼0 + ∑ βiZi + ∑ γiSi

5

i=1

3

i=1

+ ∑ ωiXi

3

i=1

+ ∑ θiCi

5

i=1

 191 

where Ci denotes the control variables, Zi the country dummy variables, Si the category 192 

dummy variables, Xi the continuous variables (eWOM, N_Hotels, Distance). The 193 

coefficient ωi of a continuous variable, multiplied by 100, provides the percentage of 194 

influence on room price, whereas for a dummy variable (coefficients βi, i) the percentage 195 

effect on room price is computed by 100 ∙ (𝑒𝛽𝑖 − 1) (Halvorsen and Palmquist, 1980). 196 

The statistical analyses included in this study were obtained using the statistical software 197 

R version 3.3.2 and the package ‘quantreg’ (Koenker, 2017). 198 

Table 3 shows the main descriptive statistics of continuous variables, while Table 4 shows 199 

the hotel distribution by category and country. 200 

 201 
 Mean St. dev.  Median Min Max 

LNPRICE 4.303 0.503 4.210 3.018 7.110 

eWOM 7.431 1.208 7.600 0.200 10 

N_Hotels 24.84 50.763 7 1 331 

Distance 1.728 2.017 1.170 0 25.95 

Table 3. 202 

Sample descriptive statistics. 203 

 204 

Category\Country France Spain Italy UK 

1*  1.372 3.689 1.780 1.967 

2*  24.871 12.466 6.825 8.852 

3*  49.399 34.447 37.092 37.377 

4*  21.612 43.534 47.181 46.885 

5*  0.857 3.417 3.561 4.590 

Others  hotel 

establishments 

1.887 2.447 3.561 0.328 

Table 4. 205 

Hotels distribution by category and country (%) 206 
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Firstly, we analysed the existence of endogeneity issues related to reputation variable 207 

(eWOM) by using different sets of instrumental variables (see analysis in Appendix B). 208 

After reviewing literature about eWOM, the instrumental variables considered in the 209 

different sets are Age of hotel, Ecological hotel (Kim et al., 2017), Dinner à la carte (Gu 210 

and Ryan, 2008), Availability of terrace in room, and Entertainment activities (Fernandes 211 

and Fernandes, 2018). Following Semadeni et al. (2014), the effectiveness of endogeneity 212 

tests depends on instrumental quality (strong and exogenous instruments). The F test for 213 

weak instruments rejected, in all cases, the null hypothesis of weak instruments at the one 214 

percent level. Additionally, the Sargan test confirmed that the instruments are exogenous 215 

in all cases. Finally, in all cases the Wu-Hausman test shows that there are no endogeneity 216 

issues related to the variable eWOM. 217 

Next, we tested the existence of multicollinearity using the variance inflation factor (VIF). 218 

VIF values for all independent variables are below 2.1, so no multicollinearity was 219 

detected. Next, we considered the estimation of the regression model by applying OLS. 220 

Shapiro-Wilk and Shapiro-France tests confirmed the non-normality of the residuals. In 221 

addition, the Breusch-Pagan test (Hung et al., 2010) shows heterocedasticity in the model.  222 

Thus, the OLS assumptions are not satisfied and consequently the OLS estimators may 223 

be less efficient. Moreover, the maximum average room price is sixty times higher than 224 

the minimum average room price for the sample, which suggests asymmetry of the hotel 225 

price distribution. The asymmetry is confirmed by a positive skewness value of 5.96. 226 

Based on these reasons, we considered the use of quantile regression, which is an 227 

appropriate method of estimation with asymmetric variables and long-tail distributions 228 

because it considers a weighted sum of absolute residuals and its estimates are robust to 229 

outliers (Koenker and Bassett, 1978). Futhermore, quantile regression estimates the 230 

conditional quantile functions and makes it possible to analyze whether a specific 231 

independent variable has a different effect on the conditional distribution of the dependent 232 

variable. Thus, quantile regression provides a full representation of conditional 233 

distribution.  234 

 235 

The quantile regression model is given by: 236 

yi = xi
′βθ + uθi 237 

where θ∈(0,1) is the quantile, yi the dependent variable, xi a vector of explanatory 238 

variables, uθi  the residuals vector and βθ the vector of parameters to be estimated. Then, 239 

so that Quant_θ (y_i |x_i)=x_i^' β_θ by minimization of 240 

𝑚𝑖𝑛
𝛽

∑ 𝜃| 𝑦𝑖 − 𝑥𝑖𝛽𝜃|

𝑦𝑖≥𝑥𝑖𝛽𝜃

+ ∑ (1 − 𝜃)| 𝑦𝑖 − 𝑥𝑖𝛽𝜃|

𝑦𝑖<𝑥𝑖𝛽𝜃

 241 

To estimate this, we considered the Frisch-Newton method (Portnoy and Koenker, 1997) 242 

and applied the Feng et al. (2011) bootstrap method to obtain standard errors estimates 243 

for the parameters. 244 

For the goodness of fit for quantile regression, we considered the Wald test proposed in 245 

Koenker and Bassett (1982b) and the pseudo R2 value defined in Koenker and Machado 246 

(1999). 247 

 248 

4. Results 249 

Figure 1 shows the effect of each explanatory variable throughout the price distribution 250 

(from quantile 0.01 to 0.99). The solid horizontal line at zero represents the null effect. 251 
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The dashed horizontal lines with the solid line represent OLS estimate. The shaded region 252 

is a 95% point-wise confidence band for quantile regression coefficients.253 

 254 

Figure 1. 255 

Estimated coefficients with quantile regression for room price (by quantile) 256 

To analyze the influence of explanatory variables throughout the price distribution, it is 257 

common to estimate using quantile regression at the 10th, 25th, 50th, 75th and 90th 258 

percentiles of the distribution of the dependent variable (Masiero et al., 2015). Figure 1 259 

shows variables (France, Italy and Distance) whose effect at the 1st percentile is different 260 

with respect to the 10th percentile, as it also displays other variables (France, UK, 261 

N_Hoteles) whose effect at the 99th percentile is different with respect to the 90th 262 

percentile. Therefore, we included the results at the 1st and 99th percentiles. 263 

Table 5 shows the coefficients estimated by OLS and quantile regression at the considered 264 

percentiles. Additionally, Table 5 provides the pseudo R2 value and the Wald test (F-265 

statistic) proposed in Koenker and Bassett (1982b). The Wald test contrasts if the full 266 

model is significant respect to the model with only control variables. Results reveal that 267 

the full model is significant in all cases. 268 

 269 

 270 

 271 

 272 

 273 

 274 

 275 

 276 
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Table 5. 277 

Regression coefficients with OLS and quantile regression. 278 

 279 

The OLS results show that all variables, except Italy and 4*, have a significant effect on 280 

price.  Coefficients for category confirm a positive effect of hotel category on price, that 281 

is, higher hotel category implies higher price. The results show that “Other hotel 282 

establishments” have a similar price to four-star hotels, significantly higher than one-star, 283 

two-stars and three-stars hotels (34.69%, 31.68% and 21.81% respectively) and 284 

significantly lower than five-star hotels (68.88%). For country variables, results show that 285 

Spanish and Italian hotels have similar prices while France and UK have a significantly 286 

higher price than Spain or Italy (67.70% and 96.99%, respectively). The variable eWOM 287 

has a positive effect on price, meaning an incremental point in the valuation of a hotel 288 

 OLS Quantil

e 

      

  0.01  0.1 0.25  0.5  0.75  0.9  0.99 

Intercept 3.745*** 2.982*** 3.225*** 3.412**

* 

3.703*** 4.034**

* 

4.262*** 4.394*** 

France 0.517*** 0.261*** 0.359*** 0.475**

* 

0.566*** 0.624**

* 

0.599*** 0.287** 

Italy 0.030 -0.143** 4.8E-3 0.019 -0.021 0.019 0.067 0.343*** 

UK 0.678*** 0.431*** 0.516*** 0.617**

* 

0.706*** 0.859**

* 

0.882*** 0.275 

eWOM 0.046*** 0.056*** 0.048*** 0.055**

* 

0.054*** 0.043**

* 

0.040*** 0.046 

1* -0.426*** 0.017 -0.152 -

0.289**

* 

-0.294*** -

0.538**

* 

-0.451*** 0.018 

2* -0.381*** 0.130* -0.093 -

0.286**

* 

-0.289** -

0.526**

* 

-0.371** 0.030 

3* -0.246** 0.220** 0.015 -0.137 -0.153 -

0.357**

* 

-0.176 0.075 

4* -0.012 0.404*** 0.219 0.046 0.077 -0.117 0.079 0.324 

5* 0.524*** 0.836*** 0.589*** 0.512**

* 

0.595*** 0.562**

* 

0.772*** 0.666** 

N_Hotels 1.2E-3*** 9.8E-

4*** 

8.5E-4*** 1.1E-

3*** 

1.7E-3*** 2.2E-

3*** 

1.8E-3*** -2.9E-3*** 

Distance -0.016*** -3.8E-3 -0.022*** -

0.025**

* 

-0.023*** -

0.024**

* 

-6.7E-3 -0.019 

Hotel Size 2.9E-4*** 4.9E-6 2.7E-4*** 2.5E-

4*** 

2.1E-4** 2.3E-

4** 

4.2E-4** 6.8E-4 

Aparthote

l 

0.407*** -0.271* 0.120 0.257** 0.171* 0.403**

* 

0.409** 1.640*** 

Hostel 0.076 -0.330* -0.122 -0.040 -0.045 0.187 0.014 -0.250 

Hotel 0.194** -0.172* 0.090 0.159 0.037 0.199* 0.010 0.751** 

City Hotel -0.010 0.030 6.9E-3 5.1E-4 0.4E-4 -0.025 -0.038 -0.276** 

R2 0.388 0.178 0.192 0.221 0.259 0.284 0.275 0.139 

F, H0:βi=0     

 

179.94**

* 

40.812**

* 

64.846**

* 

130.2**

* 

152.28**

* 

146.3**

* 

110.14**

* 

10.885**

* 

* p<0.1 

** p<0.05 

*** p<0.01 
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increases the room price by 4.6%. Finally, the positive effect of the variable N_hotels on 289 

price combined with the negative impact of the variable Distance confirm that hotel 290 

concentration has a positive relationship with room price. 291 

The quantile regression results show that each explanatory variable is significant at some 292 

of the quantiles considered, emphasizing France, 5* and N_Hotels with significant effect 293 

at all quantiles. Furthermore, Wald test for slope equality (Koenker and Bassett 1982a) 294 

shows that the effect of all independent variables differs across quantiles, except for 5*, 295 

whose impact is constant over the conditional distribution of the room price (Table 6). 296 

 297 

 0.01, 0.1 0.1, 0.25 0.25, 0.5 0.5, 0.75 0.75, 0.9 0.9,0.99 

France 7.6E-3*** 1.5E-6*** 5.3E-5*** 9.2E-3*** 0.261 1.6E-3*** 

Italy 0.029** 0.653 0.036** 0.177 0.277 0.205 

UK 0.427 7.0E-3*** 0.011** 8.5E-6*** 0.573 5.4E-6*** 

eWOM 0.408 0.218 0.879 0.076* 0.676 0.732 

1* 0.809 0.377 0.917 0.017** 0.684 0.451 

2* 0.748 0.195 0.997 0.018** 0.463 0.308 

3* 0.769 0.317 0.800 0.043** 0.397 0.601 

4* 0.790 0.253 0.630 0.054* 0.357 0.604 

5* 0.723 0.644 0.287 0.805 0.360 0.845 

N_Hotels 0.646 0.092* 8.1E-4*** 2E-3*** 0.245 2.8E-5*** 

Distance 1.3E-4*** 0.283 0.629 0.815 3.4E-3*** 0.570 

* p<0.1 

** p<0.05 

*** p<0.01 

Table 6. 298 

Wald test, significant differences of slope among quantiles 299 

 300 

The category coefficients estimated with quantile regression and Figure 1 both display 301 

the positive effect of the hotel category. Similarly, non-category establishments (i.e., no 302 

stars) have similar prices to one-star hotels and are significantly positioned below all other 303 

categories at the 1st percentile. For all quantiles, these hotels display prices significantly 304 

lower than five-star hotels, in some cases similar to the rest of categories (10th and 90th), 305 

or similar to the three-star and four-star hotels (25th, 50th and 90th) or only similar to 306 

four-star hotels (75th). 307 

For country variables, results show that French hotels display a significantly higher price 308 

than Spanish hotels at all quantiles. The same goes for British hotels, except at the 99th 309 

percentile, where British and Spanish prices are similar. The difference between French 310 

and British prices with respect to Spanish price varies across quantiles (Table 6). 311 

Furthermore, Italian hotels have significantly lower prices than Spanish hotels at the 1st 312 

percentile (13.32%) while Italian prices are higher than Spanish prices at the 99th 313 

percentile (40.92%). Generally, UK hotels have the highest price at all quantiles, but the 314 

highest price is from Italy at the 99th percentile.  315 

eWOM has a significant positive effect on room price except at the 99th percentile. Table 316 

6 displays a non-constant impact of eWOM throughout the price distribution. Finally, 317 

regarding competition, the variable N_Hotels has a significantly non-constant effect, 318 
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displaying a positive relationship with price except at the 99th percentile, where the effect 319 

is negative. The variable Distance has a non-constant effect throughout the price 320 

distribution, with a significant negative effect on price at all quantiles, except at 1st, 90th 321 

and 99th percentiles. Thus, the concentration–price relationship is positive, except at the 322 

99th percentile, where a lower number of competitors results in higher prices. 323 

5. Conclusions 324 

Based on a sample data set of 3,800 hotels in four European countries, this paper analyzes 325 

the influence of hotel category, country of location, eWOM received by hotel customers 326 

and hotel spatial competence by modeling hotel price through OLS and quantile 327 

regression. Data have been obtained through a multisource procedure.  328 

It must be noted that there are differential effects for all explanatory variables except for 329 

five-star category. For all quantiles, estimations provide support to the positive effect of 330 

the category on the price, verifying the heterogeneity of the effect. Furthermore, hotels 331 

included in ‘Other hotel establishments’ offer a similar price to the three and four-star 332 

price at certain price levels. The case of 5-star hotels proves to be unique in that only the 333 

category is linked to the price when the latter is very high. Even more, a particularly 334 

different behavior is revealed at the 99th percentile with respect to the rest of quantiles.  335 

The effect of eWOM is significant, reveling eWOM as an explanatory variable in all the 336 

quantiles/price levels, with a significant effect (except for the 99th percentile). 337 

Results also confirm the significant effect of hotel country location and show the 338 

competitiveness in prices of hotels in Spain and Italy, compared to hotels located in 339 

France and the UK. The highest prices correspond, at all price levels except the 99th 340 

percentile, to the UK, followed by the hotel prices in France, while Spanish and Italian 341 

hotels only present price differences at the 1st percentile. Italian hotels are more 342 

competitive than Spanish hotels, with the exception of the 99th percentile, where Spanish 343 

hotels have lower prices. These results suggest that there is a high quality/price ratio 344 

attributed to hotel country location and that European destinations located in Western 345 

Europe (France, the UK) tend to be more expensive than destinations in Southern Europe 346 

(Spain, Italy), with the exception of the 99th percentile, where Italian hotels display the 347 

most expensive prices. This result is consistent with an external hotel price index such as 348 

the one provided by Deloitte-STR Global and Smith Travel Research Inc. (2017), which 349 

measures average room rates calculated for first-class branded hotels. 350 

6. Discussion 351 

A first contribution of this study is to extend pure hedonic models focused on hotel 352 

attributes and amenities, or that do not contemplate differentiated effects over price 353 

distribution. Quantile regression estimation is justified especially in the presence of an 354 

asymmetric dependent variable, allowing the identification of heterogeneous effects 355 

throughout the distribution. 356 

Another interesting contribution is related to the link between country location and price 357 

competitiveness. Specific country factors are to be considered to account for differences 358 

in prices for hotels with similar categories. 359 

Regarding the effect of eWOM, it should be noted that the large sample used in the study 360 

and the full range of hotels covered contribute to overcoming previous studies (Yen and 361 

Tang, 2019). 362 

As theoretical implications, these results confirm the applicability of Signaling Theory 363 

but only as a first approach, albeit imprecisely. eWOM is considered as a complementary 364 
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quality signal to hotel category. These results suggest the existence of information 365 

asymmetries and indicate that hoteliers may adopt additional quality signals to justify 366 

pricing decisions (Nicolau and Sellers, 2010). Besides, analysis of price as asymmetric 367 

variable shows heterogeneity of explicative variables effects, questioning the validity of 368 

the Tisdell's model. 369 

Concerning the applicability of CPT to hotel pricing, the results of the spatial competence 370 

variables confirm its assumptions, though for the 99th quantile is not confirmed, because 371 

the price decreases when the number of competitors increases.  372 

Hotels could benefits of a location with high concentration of competition, as relationship 373 

is positive. Previous studies found a weak negative effect of the number of competitors 374 

on the price, therefore suggesting that the number of competitors should not be so decisive 375 

(Falk and Hagsten, 2015). Our study confirms evidences that negative effects of 376 

competition –reduction in prices, can be compensated with benefits of increasing 377 

occupation, which thereby improves hotel performance (Chung and Kalnins, 2001, 378 

Canina et al., 2005). It should be noted that for the 99th percentile, the effect of the 379 

number of competitors is negative, so location at this price level is preferable in low 380 

concentration locations. 381 

Some managerial implications can be drawn. Hoteliers should take into account 382 

consumers’ online assessments, paying special attention to those comments located on 383 

third-party websites. Though hotel category is a determinant of the rate, hotels managers 384 

should not allocate all their efforts only on obtaining an upgrade of their hotel category, 385 

as there are other categories in which price level is similar to three and four-star hotels. 386 

Location decisions have considerable consequences for pricing. Commercial zone with 387 

other hotels of similar category allows hoteliers to fix higher prices. However, as an 388 

exception, results reveal the possible existence of a substitution effect in the high-priced 389 

zone, with greater sensitivity. Also, evidences reveals differences in competitiveness 390 

between countries, with higher level for Spain and Italy compared to hotels located in 391 

France and the UK. 392 

It is interesting to note the emergence of sharing economy as source of competition for 393 

hotels as research topic. Recent contributions find that while in hotels, category or 394 

attributes are essential variables, instead in sharing economy based accommodation host 395 

attributes (Wang and Nicolau, 2017), and reputational determinants are the critical 396 

variables (Abrate and Viglia, 2017).  397 

This paper does feature several limitations that may encourage future research. Firstly, 398 

the present study incorporates hotel category and country location, but it would be 399 

interesting to consider the existence of regulatory differences to isolate and determine the 400 

validity of category as a price signal. Also, country-effect is only considered in the model 401 

through dummy variables. It would be interesting to incorporate variables related to 402 

cultural, historical or economic factors of each country. Secondly, other countries could 403 

be considered in order to obtain the universalization of results. Thirdly, the estimated 404 

model incorporates competition through the number of nearby hotels and distance. While 405 

this is an alternative and enlightening approach, results obtained should be investigated 406 

closely since other evidences in literature contradict the positive effect of the number of 407 

competitors on price (Becerra et al 2013). Such findings could indicate that the effect of 408 

the number of competitors is non-linear, requiring alternative model specification. 409 

Another limitation is related to the static approach of this modeling, in comparison with 410 

a dynamic approach based on available room more than hotels per se. Additionally, a 411 

future line of research is to determine whether the aggregation of hotels in zones can 412 
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create shared knowledge and, therefore, be a source of competitive advantage (Pinch et 413 

al., 2003). Finally, other measurements of eWOM can be incorporated in order to achieve 414 

a generalization of results (Yen and Tang, 2019). 415 

References 416 

Abrate, G., Capriello, A., Giovanni, F. 2011. When quality signals talk: Evidence from 417 

the Turin hotel industry. Tourism Management 32(4), 912-921 418 

Abrate, G., Fraquelli, G., Viglia, G. 2012. Dynamic pricing strategies: Evidence from 419 

European hotels. International Journal of Hospitality Management 31(1), 160-168. 420 

Abrate, G., Viglia, G. 2016. Strategic and tactical price decisions in hotel revenue 421 

managment. Tourism Management 55, 123-132. 422 

Abrate, G., Viglia, G. 2017. Personal or product reputation? Optimizing revenues in the 423 

sharing economy. Journal of Travel Research 58(1), 136-148. 424 

Akerlof, G.A. 1970. The Market for "Lemons": Quality Uncertainty and the Market 425 

Mechanism. The Quarterly Journal of Economics 84 (3), 488-500. 426 

Azzopardi, E., Nash, R. 2013. A critical evaluation of importance performance analysis. 427 

Tourism Management 35, 222-233. 428 

Baldassin, L., Gallo, M., Mattevi, E. 2017. Tourism in european cities: price 429 

competitiveness of hotels in town of artistic interest. Tourims Economics 23(1), 3-28 430 

Barros, C.P. 2005. Evaluating the efficiency of a small hotel chain with a Malmquist 431 

productivity index. International Journal of Tourism Research 7(3), 173-184. 432 

Becerra, M., Santaló, J., Silva, R. 2013. Being better vs. being different: Differentiation, 433 

competition, and pricing strategies in the Spanish hotel industry. Tourism Management 434 

34, 71-79. 435 

Beritelli, P., Schegg, R. 2016. Maximizing online bookings through a multichannel 436 

strategy. Effects of interdependecies and networks. International Journal of 437 

Contemporary Hospitality Management 28(1), 68-88. 438 

Bloom, N., Van Reenen, J. 2010.Why do management practices differ across firms and 439 

countries? Journal of Economic Perspectives 24(1), 203-224. 440 

Bull, A.O. 1994. Pricing a motel’s location. International Journal of Contemporary 441 

Hospitality Management 6(6), 10-15. 442 

Canina, L., Enz, C.A., Harrison, J.S. 2005. Agglomeration effects and strategic 443 

orientations: evidence from the US lodging industry. Academy of Management Journal 444 

48(4), 565-581. 445 

Cantallops, A.S., Salvi, F. 2014. New consumer behavior: A review of research on 446 

eWOM and hotels. International Journal of Hospitality Management 36, 41-51. 447 

Chen, C.M., Chang, K.L. 2012. Effect of price instability on hotel profitability. Tourism 448 

Economics 18(6), 1351-1360. 449 

Chen, C.M., Chiu, H.H. 2014. Research note: market disequilibrium effect on hotel 450 

prices. Tourism Economics 20(4), 901-909. 451 

Chen, C.F., Rothschild, R. 2010. An application of hedonic pricing analysis to the case 452 

of hotel rooms in Taipei. Tourism Economics 16(3), 685-694. 453 



 

18 

 

Chen, C.C., Schwartz, Z. 2006. The importance of information asymmetry in customers’ 454 

booking decisions: A cautionary tale from the internet. Cornell Hotel and Restaurant 455 

Administration Quarterly 47(3), 272-285. 456 

Chung, W., Kalnins, A. 2001.Agglomeration effects and performance: a test of the Texas 457 

lodging industry. Strategic Management Journal 22(10), 969-988. 458 

Coenders, G., Espinet, J., Saez, M. 2003. Predicting random level and seasonality of hotel 459 

prices: a latent growth curve approach. Tourism Analysis 8(1), 15-31.  460 

Daniels, M.J. (2007). Central place theory and sport tourism impacts. Annals of Tourism 461 

Research 34(2), 332-347. 462 

Derudder, B., Witlox, F. 2004. Assessing central places in a global age: on the networked 463 

localization strategies of advanced producer services. Journal of Retailing and Consumer 464 

Services, 11(3), 171-180.  465 

Duan, W., Gu, B., Whinston, A.B. 2008. Do online reviews matter?-An empirical 466 

investigation of panel data. Decision Support Systems 45(4), 1007-1016.  467 

Emeksiz, M., Gursoy, D., Icoz, O. 2006. A yield management model for five-star hotels: 468 

computerized and non-computerized implementation. International Journal of Hospitality 469 

Management 23(1), 84-98 470 

Espinet, J.M., Saez, M., Coenders, G., Fluiva, M. 2003. Effect on prices of the attributes 471 

of holiday hotels: a hedonic price approach. Tourism Economics, 9, 165-177. 472 

Falk, M., Hagsten, E. 2015. Modelling growth and revenue for Swedish hotel 473 

establishments. International Journal of Hospitality Management 45, 59-68. 474 

Feng X., He, X., Hu, J. 2011. Wild bootstrap for quantile regression.Biometrika 98(4), 475 

995-999. 476 

Fernandes, T., Fernandes, F. 2018. Sharing dissatisfaction online: Analyzing the nature 477 

and predictors of hotel guests negative reviews. Journal of Hospitality Marketing & 478 

Management, 27 (2): 127-150. 479 

Gu, H., and Ryan, C. 2008. Chinese clientele at Chinese hotels -preferences and 480 

satisfaction. International Journal of Hospitality Management, 27(3): 337-345. 481 

Halvorsen, R., Palmquist, R. 1980. The interpretation of dummy variables in 482 

semilogarithmic equations. American Economic Review 70(3), 474-475. 483 

Hung, W.T, Shang, J.K, Wang, F.C. 2010. Pricing determinants in the hotel industry: 484 

Quantile regression analysis. International Journal of Hospitality Management 29(3), 485 

378-384. 486 

Israeli, A.A. 2002. Star rating and corporate affiliation: their influence on room price and 487 

performance of hotels in Israel. International Journal of Hospitality Management 21(4), 488 

405-424. 489 

Ivanov, S., Piddubna, K. 2016. Analysis of prices of accommodation establishments in 490 

Kiev: determinants, dynamics and parity. International Journal of Revenue Management 491 

9(4), 221-251.  492 

Jones, C.I., Romer, P.M. 2009. The new Kaldor facts: ideas, institutions, population and 493 

human capital. American Economic Journal: Macroeconomics, American Economic 494 

Association 2(1), 224-45 495 



 

19 

 

Kennedy, P. 2008. A Guide to Econometrics. 6th Edition, Malden, MA: Blackwell 496 

Publishing. 497 

Kim, D., Park. B. 2017. The moderating role of context in the effects of choice attributes 498 

on hotel choice: A discrete choice experiment. Tourism Management 63, 439-451. 499 

Kim, W. G., Li, J., Han, J.S., Kim, Y. 2017. The influence of recent hotel amenities and 500 

green practices on guests' price premium and revisit intention. Tourism Economics 23 501 

(3): 577-593.  502 

King, L.1984. Central Place Theory. Beverly Hills: Sage. 503 

Kirmani, A., Rao, A. R. 2000. No pain, no gain: A critical review of the literature on 504 

signaling unobservable product quality. Journal of Marketing, 64(2), 66-79. 505 

Koenker, R. 2017. quantreg: Quantile Regression. R package version 5.34. 506 

https://CRAN.R-project.org/package=quantreg. 507 

Koenker, R and Bassett G. 1978. Regression quantiles.  Econometrica 46 (1), 33-50. 508 

Koenker, R and Bassett G. 1982a. Robust tests for heteroscedasticity based on regression 509 

Quantiles. Econometrica 50, 43-61. 510 

Koenker, R and Bassett G. 1982b. Tests of Linear Hypotheses and L1 Estimation. 511 

Econometrica 50, 1577-1583. 512 

Koenker, R. and Machado, A. F. 1999. Goodness of Fit and Related Inference Processes 513 

for Quantile Regression. Journal of the American Statistical Association 94(448), 1296-514 

1310. 515 

Laurent, A. 1983. The cultural diversity of western conceptions of management. 516 

International Studies of Management and Organization 13(1-2), 75-96. 517 

Lee, C.G., 2011. The determinants of hotel room rates: another visit with Singapore’s 518 

data. International Journal of Hospitality Management 30 (3), 756-758. 519 

López-Fernández, M.C., Serrano-Bedia, A. M. 2004. Is the hotel classification system a 520 

good indicator of hotel quality?: An application in Spain. Tourism Management 25(6), 521 

771-775. 522 

Masiero, L., Nicolau, J.L., Law, R. 2015. A demand-driven analysis of tourist 523 

accommodation price: A quantile regression of room bookings. International Journal of 524 

Hospitality Management 50, 1-8. 525 

Nankervis, A.R., Debrah, Y. 1995. Human resource management in hotels: A 526 

comparative analysis.Tourism Management 16(7), 507-513. 527 

Nicolau, J. L., Sellers, R. 2010. The quality of quality awards: diminishing information 528 

asymmetries in a hotel chain. Journal of Business Research 63(8), 832-839. 529 

Nieto-García, M., Muñoz-Gallego, P.A., González-Benito, O. 2017. Tourists’ willingness 530 

to pay for an accommodation: The effect of eWOM and internal reference price. 531 

International Journal of Hospitality Management 62, 67-77. 532 

Noone B. M., Mattila A.S. 2009. Hotel revenue management and the internet: The effect 533 

of price presentation strategies on customers´willingness to book. International Journal 534 

of Hospitality Management 28, 272-279. 535 

https://cran.r-project.org/package=quantreg
https://scholar.google.es/scholar?oi=bibs&cluster=11332993678831851652&btnI=1&hl=es
https://scholar.google.es/scholar?oi=bibs&cluster=11332993678831851652&btnI=1&hl=es


 

20 

 

Núñez-Serrano, J.A., Turrión, J., Velázquez, F.J. 2014. Are stars a good indicator of hotel 536 

quality? Assymetric information and regulatory heterogeneity in Spain. Tourism 537 

Management 42 (June), 77-87. 538 

Ogüt H., Onur Tas, B.K. 2012. The influence of internet customer reviews on the online 539 

sales and prices in hotel industries. The Services Industries Journal 32(2), 197-214. 540 

Pawlicz, A., Napierala, T. 2017. The determinants of hotel room rates: an analysis of the 541 

hotel industry in Warsaw, Poland. International Journal of Contemporary Hospitality 542 

Management 29, 571-588. 543 

Pinch, S., Henry, N., Jenkins, M., Tallman, S. 2003. From ‘Industrial districts’ to 544 

‘knowledge clusters”: A model of knowledge dissemination and competitive advantage 545 

industrial agglomerations. Journal of Economic Geography 3(4), 373-388. 546 

Pine, R., Phillips, P. 2005. Performance comparisons of hotels in China. International 547 

Journal of Hospitality Management 24(1), 57-73. 548 

Portnoy S., Koenker, R. 1997. The Gaussian hare and the Laplacian tortoise: 549 

Computability of squared-error versus absolute-error estimators. Statistical Science 550 

12(4), 279-300. 551 

Radojevic,T., Stanisic, N., Stanic, N. 2015. Ensuring positive feedback: factors that 552 

influence customer satisfaction in the contemporary hospitality industry. Tourism 553 

Management 51, 13-21. 554 

Rosen, S. 1974. Hedonic prices and implicit markets: product differentiation in pure 555 

competition. Journal of Political Economy 82(1), 34-55. 556 

Semadeni, M., Withers, M.C, Trevis Certo, S. 2014. The perils of endogeneity and 557 

instrumental variables in strategy research: Understanding through simulations. Strategic 558 

Management Journal 35, 1070-1079. 559 

Sila, I., Ebrahimpour, M. 2003. Examination and comparison of the critical factors of 560 

total quality management (TQM) across countries. International Journal of Production 561 

Research 41(2), 235-268. 562 

Soler, I.P., Gemara, G., Correia, M.B., Serra, F. 2019. Algarve hotel price determinants: 563 

A hedonic pricing model. Tourism Management 70, 311–321. 564 

Spence, M. (1973). Job Market Signalling. Quarterly Journal of Economics 87 (3), 355-565 

374. 566 

Stangl, B., Inversini, A, Schegg, R., 2016. Hotels’ dependency on online intermediaries 567 

and their chosen distribution channel portfolios: Three country insights. International 568 

Journal of Hospitality Management 52, 87-96. 569 

Tanford, S., Raab, C., Kim, Y. 2012. Determinants of customer loyalty and purchasing 570 

behavior for full-service and limited service hotels. International Journal of Hospitality 571 

Management, 31(2), 319-328. 572 

Thrane, C. 2007. Examining the determinants of room rates across booking channels. 573 

Cornell Hotel and Restaurant Administration Quarterly 46(2), 1113-1118. 574 

Toh, R.S., Raven, P., Dekay, F. 2011. Selling rooms: Hotels vs. third-party websites. 575 

Cornell Hospitality Quarterly 52(2), 181-189. 576 

https://www.sciencedirect.com/science/journal/02784319
https://www.sciencedirect.com/science/journal/02784319


 

21 

 

Tsang, A.S.L., Prendergast, G. 2009. Is a star worth a thousand words?: The interplay 577 

between product- review texts and rating valences. European Journal of Marketing 43 578 

(11/12), 1269-1280. 579 

Tsao, W.C., Hsieh, M.T., Shih, L.W., Lin, T.M. 2015. Compliance with eWOM: The 580 

influence of hotel reviews on booking intention from the perspective of consumer 581 

conformity. International Journal of Hospitality Management 46, 99-111. 582 

Tso, A., Law, R. 2005. Analysing the online pricing practices of hotels in Hong Kong. 583 

International Journal of Hospitality Management 24, 301-307. 584 

UNWTO 2018. Compendium of Tourism Statistics. Available at: https://www.e-585 

unwto.org/doi/book/10.18111/9789284419548   586 

Van Dijk, J. C., Van Der Stelt-Scheele, D. D. 1993. Price formation in tourism industry 587 

branches. Annals of Tourism Research 20(4), 716-728. 588 

Vermeulen, I. E., Seegers, D. 2009. Tried and tested: The impact of online hotel reviews 589 

on consumer consideration. Tourism Management 30(1), 123-127. 590 

Viglia, G., Mauri, A., Carricano, M. 2016. The exploration of hotel reference prices under 591 

dynamic pricing scenarios and different forms of competition. International Journal of 592 

Hospitality Management 52, 46-55. 593 

Wang, D., Nicolau, J. L. 2017. Price determinants of sharing economy based 594 

accommodation rental: A study of listings from 33 cities on Airbnb.com. International 595 

Journal of Hospitality Management 62, 120-131. 596 

White, P.J., Mulligan, G.F. 2002. Hedonic estimates of lodging rates in the four corners 597 

region. The Professional Geographer 54(4), 533-543. 598 

Wolinsky, A. 1983. Prices as signals of product quality. Review of Economic Studies 599 

50(4), 647-658. 600 

World Economic Forum 2017. The Travel and Tourism Competitiveness Report 2017. 601 

Available at: http://www3.weforum.org/docs/WEF_TTCR_2017_web_0401.pdf 602 

Wu, L. 1999. The pricing of a brand name product: franchising in the motel services 603 

industry. Journal of Business Venturing 14(1), 87-102. 604 

Yacouel, N., Fleischer, A. 2012. The role of cybermediaries in reputation building and 605 

price premiums in the online hotel market. Journal of Travel Research 51(2), 219-226. 606 

Yadav, M. S., Pavlou, P. A. 2014. Marketing in computer-mediated environments: 607 

Research synthesis and new directions. Journal of Marketing 78(1), 20-40. 608 

Yang, Y., Wong, K.K.F., Wang, T. 2012. How do hotels choose their location? Evidence 609 

from hotels in Beijing. International Journal of Hospitality Management 31, 675-685 610 

Yen, C.-L., Tang, C.-H.H. (2019). The effects of hotel attribute performance on electronic 611 

word-of-mouth (eWOM) behaviors. International Journal of Hospitality Management 76, 612 

9-18. 613 

Ye, Q., Law, R., Gu, B. 2009. The impact of online user reviews on hotel room sales. 614 

International Journal of Hospitality Management 28, 180-182. 615 

Zeng, S., Shi, J., Lou, G.A. 2007. Synergetic model for implementing an integrated 616 

management system: An empirical study in China. Journal of Cleaner Production 15(18), 617 

1760-1767. 618 

https://www.sciencedirect.com/science/journal/02784319
https://www.e-unwto.org/doi/book/10.18111/9789284419548
https://www.e-unwto.org/doi/book/10.18111/9789284419548
http://www3.weforum.org/docs/WEF_TTCR_2017_web_0401.pdf


 

22 

 

Zhang, Z., Ye, Q., Law, R. 2011b. Determinants of hotel room price: an exploration of 619 

travelers´ hierarchy of accommodation needs. International Journal of Contemporary 620 

Hospitality Management 23(7), 972-981. 621 

Zhang, H., Zhang, J., Lu, S., Cheng, S., Zhang, J. 2011a. Modelling hotel room price with 622 

geographically weighted regression. International Journal of Hospitality Management 30, 623 

1036-1043. 624 

  625 



 

23 

 

Appendix A: Sample descriptive statistics. 626 
 627 

 628 
First Price Quartile 

 Mean St. dev.  Median Min Max 

eWOM 7.099 1.113 7 0.200 10 

N_Hotels 14.72 44.244 4 1 331 

Distance 1.538 1.995 0.915 0 17.890 

Second Price Quartile 

 Mean St. dev.  Median Min Max 

eWOM 7.425 1.091 7.6 2 10 

N_Hotels 21.75 52.535 5 1 331 

Distance 1.748 2.134 1.210 0 25.95 

Third Price Quartile 

 Mean St. dev.  Median Min Max 

eWOM 7.569 1.24 7.9 2 10 

N_Hotels 28.95 52.627 10 1 331 

Distance 1.88 1.966 1.46 0 11.98 

Fourth Price Quartile 

 Mean St. dev.  Median Min Max 

eWOM 7.632 1.305 7.9 2 10 

N_Hotels 33.92 51.156 13 1 268 

Distance 1.746 1.958 1.070 0 17.92 

Table A.1. 629 

Sample descriptive statistics by price quartile. 630 

 631 

 632 

 633 

 634 

 635 

 636 

 637 

 638 

 639 

 640 

 641 

 642 

 643 
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 644 

 645 

First Price Quartile 

Category\Country France Spain Italy UK 

1*hotels 6.818 7.125 7.792 6.667 

2*hotels 47.727 22.85 22.078 33.333 

3*hotels 36.363 44.349 48.052 53.333 

4*hotels 0 22.604 16.883 6.667 

5*hotels 0 0 0 0 

Others  hotel 

establishments 

9.091 3.071 5.195 0 

Second Price Quartile 

Category\Country France Spain Italy UK 

1*hotels 0 3.268 0 11.111 

2*hotels 48.718 10.850 2.247 27.778 

3*hotels 44.872 37.908 52.810 50 

4*hotels 5.128 45.621 40.449 5.556 

5*hotels 0 0.392 0 0 

Others  hotel 

establishments 

1.282 1.961 4.494 5.556 

Third Price Quartile 

Category\Country France Spain Italy UK 

1*hotels 1.183 1.309 0 4.478 

2*hotels 28.994 5.237 2.913 11.940 

3*hotels 48.521 27.823 33.009 62.687 

4*hotels 18.343 60.393 59.223 19.403 

5*hotels 0.592 3.273 1.942 1.493 

Others  hotel 

establishments 

2.367 1.964 2.913 0 

Fourth Price Quartile 

Category\Country France Spain Italy UK 

1*hotels 1.027 1.039 0 0 

2*hotels 12.671 5.195 1.471 4.390 

3*hotels 53.082 17.143 10.294 26.829 

4*hotels 31.164 56.883 72.059 62.439 

5*hotels 1.370 16.883 14.706 6.341 

Others  hotel 

establishments 

0.685 2.857 1.471 0 

Table A.2. 646 

Quartile Hotels distribution by category and country (%) 647 
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Appendix B: Endogenity analysis 648 
 649 

Diagnostic tests df1   df2 Statistic p-value 

Weak instruments 2 3782 19.401 4.1E-9*** 

Sargan 1  0.853 0.356 

Wu-Hausman 1 3782 2.366 0.124 

* p<0.1 

** p<0.05 

*** p<0.01 

 

Table B.1: eWOM endogeneity diagnostic with the instrumentals variables Age and Availability of 650 
terrace. 651 

Diagnostic tests df1   df2 statistic p-value 

Weak instruments 3 3781 13.369 1.1E-8*** 

Sargan 2  3.832 0.147 

Wu-Hausman 1 3782 1.719 0.190 

* p<0.1 

** p<0.05 

*** p<0.01 

 

Table B.2: eWOM endogeneity diagnostic with the instrumentals variables Age, Availability of terrace 652 
and Ecological Hotel. 653 

 654 
Diagnostic tests df1   df2 statistic p-value 

Weak instruments 4 3780 10.027 4.5E-8*** 

Wu-Hausman 1 3782 1.709 0.191 

Sargan 3  4.878 0.181 

* p<0.1 

** p<0.05 

*** p<0.01 

 

Table B.3: eWOM endogeneity diagnostic with the instrumentals variables Age, Availability of terrace, 655 
Ecological Hotel and Dinner á la carte. 656 

 657 
Diagnostic tests df1   df2 statistic p-value 

Weak instruments 5 3779 8.459 5.7E-8*** 

Wu-Hausman 1 3782 1.727 0.189 

Sargan 4  4.879 0.300 

* p<0.1 

** p<0.05 

*** p<0.01 

 

Table B.4: eWOM endogeneity diagnostic with the instrumentals variables Age, Availability of terrace, 658 
Ecological Hotel, Dinner á la carte and Entertainment activities. 659 

 660 

 661 


