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ABSTRACT 
 

The aim of this research is to explore online hotel booking behaviors of domestic and international customers.  
We examine the impact of review rating (location rating and service rating), review volume and hotel characteristics 
on the proportion of online domestic bookings. Using data from London and Paris hotels, we evaluate a variety of 
models to explain fractional dependent variables. Our results show that price, review volume and location rating 
have a significant and negative impact while service and star rating have a significant and positive impact on the 
proportion of domestic bookings. However, the proportion of international bookings does not increase if the hotel 
belongs to a chain group. Moreover, domestic customers are more sensitive to changes in price and service rating 
whereas international customers are more responsive to changes in location rating. The results suggest that that 
domestic and international customers’ online hotel booking behaviors show significant differences.  
 
Keywords: Online customer reviews and ratings; Domestic and international customer; Online hotel booking; 
Information asymmetry 
 
1.  Introduction 

With the help of recent developments in information and communication technology, more and more people use 
the Internet for a variety of reasons. People also increasingly prefer online sites for buying goods and services and 
internet becomes main sales and marketing channel for different industries. Travel industry is one of the earliest and 
established industries to adopt online channels for this purpose and the growth of online travel bookings is much 
faster than the total market [PhoCusWright 2011]. With the help of intermediary websites such as booking.com and 
expedia.com, online hotel booking has also become widely popular in hospitality industry and the share of the 
revenues generated through online booking has been constantly increasing [Marcussen 2008]. A report by Google 
and OTX finds that the  Internet provides platform for prospective customers to learn experience of other travelers in 
addition to be the leading tool and the source for researching and booking travel [Google/IPSOS OTX 2011]. The 
study indicates that 45% make personal travel plans and 54% make business travel plans based on the online 
reviews and more and more people are sharing their own experiences in the Internet in order to guide prospective 
customers. 

 Hotel rooms are an example of experience goods whose quality can be evaluated only after purchase. For such 
goods, consumers usually seek information from a variety of sources to diminish the uncertainty of product quality 
before making purchase decisions. Although Internet provides detailed information about hotels and their 
environments, significant information asymmetry exists between domestic and international visitors. Specifically, 
international customers face more information asymmetry than domestic customers. Compared to international 
visitors, domestic tourists probably are more informed about the city, surroundings and the transportation system. 
Furthermore, as domestic visitors do not have language barrier, they can easily speak to local people in case they 
have problems. Thus, we can argue that domestic visitors are less constrained in their hotel choices and they can 
choose among a wider set of hotels. Taking advantage of being more informed about city and possibly making more 
frequent visits, they also may face a lower quality uncertainty. Due to the possible differences between domestic and 
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international visitors, domestic and international demand may also show different characteristics. However, despite 
the possible differences, domestic visitors are essentially similar to international visitors in terms of their expectation 
from hotel room services. Thus, it is important to understand the factors affecting the hotel reservation choices of 
domestic and international visitors so that hotel managers can better address the different needs and expectations of 
domestic and international customers. For this reason, we explore the similarities and differences between domestic 
and international visitors’ online hotel booking behaviors. To analyze the behavior of different types of customers in 
online environment, we used the following variables available on the Internet: quality metrics such as service rating 
and star rating and hotel features such as price, location rating, size and whether hotel operates under chain name. 
Since this analysis is especially important for the touristic destinations with a large proportion of international 
visitors, we choose two of the most visited touristic cities in the world: London and Paris. In this way, we check the 
robustness of our empirical findings and determine resemblances and differences between London and Paris hotels. 

Our analysis considers various models developed by prior research: a linear regression model, a quasi-
likelihood model with the Bernoulli log-likelihood function and a parametric regression model with the beta 
distribution. Then, we check whether the assumptions of models are validated and assess the performance of models 
using the data retrieved from one of the largest online hotel booking sites. Through these empirical analyses, we 
identify how customer review rating (average location rating and average service rating) and volume, star rating and 
other hotel attributes such as average room price, location and chain name impact the percentage of online domestic 
bookings. We find that while the linear regression model’s assumptions are violated, our data sets cannot reject the 
assumptions of other two models. In each data set, we observe that price, review volume and location rating have a 
significant and negative impact while service and star rating have a significant and positive impact on the proportion 
of domestic bookings. However, we find that the proportion of international customers does not increase if the hotel 
is a part of a hotel chain.  

We also estimate the number of hotel bookings of domestic and international customers. We find that price has 
a significant and negative impact while location and service rating have a significant and positive impact on the 
number of domestic and international bookings. However, the impact of star rating on the number of domestic and 
international booking is not significant. If a hotel is part of a hotel chain, the international number of bookings 
decreases while the domestic number of bookings is not affected.  Furthermore, domestic customers are more 
sensitive to changes in price and service rating while international customers are more responsive to changes in 
location rating.   

Our study has many practical implications for hotel management. First, we measured price elasticity of 
international and domestic customers and showed that they differ. This result suggests that different price list should 
be offered to international and domestic customers. Second, we found that location is more important than price and 
service quality for international customers. Thus, if hotel owners especially target international customers, their 
hotels should be in convenient locations. Furthermore, they may charge higher prices to international customers 
since they are less sensitive to prices than domestic customers. This result may also imply that hotels should offer 
high quality services and lower prices if they are not located in convenient locations. Furthermore, using our 
empirical model, hotel managers can forecast their hotels’ domestic and international sales mix, plan for seasonal 
changes in domestic and international demand and make decisions to better manage their fixed capacities. We also 
provide detailed analysis of domestic and international customers’ responses to different factors.  

The rest of the paper is organized as follows. After summarizing the relevant literature in the next section, we 
introduce our hypotheses and their background. Then, our data set and empirical models are explained. In section 5, 
we present results from the empirical models. We conclude with the discussion of implications and limitations of 
our work. 
 
2. Literature Review 
 The drivers of online sales have been extensively studied recently. For example, Forman et al. [2008] and 
Chevaliear and Mayzlin [2006] investigate the impact of consumer reviews and ratings on online sale of books. Ba 
and Pavlou [2002] find that customer ratings alleviate uncertainties between sellers and buyers in the ebay auctions 
and high seller ratings from previous buyers generate price premium for mitigating online transaction risk.  
 Recently, researchers investigate customers’ hotel booking behaviors in online channels. Cantallops and Salvi 
[2014] classified research as review generating factors and impacts of online reviews. Our paper is more related to 
the second line of research that investigated the impacts of online reviews on the behavior of consumers and hotel 
managers. Among these studies, Gu and Ye [2014] showed that while responses to customer reviews are influential 
for low satisfaction customers, its effect on other customers is limited. Furthermore, they found that there is a 
positive association between customers’ future satisfaction and whether they receive responses to their complaints. 
Xie et al. [2011] showed that the presence of reviewer information positively influence reviewer’s credibility. 
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However customer’s intention for online hotel booking is negatively affected from ambivalent online hotel reviews. 
Mauri and Minazzi [2013] found that online reviews increase both consumer’s purchasing intention and expectation 
from hotel. However, hotel managers’ responses to customer reviews negatively influence consumer’s purchasing 
intention. Vermeulen and Seeger [2009] explored the effect of online reviews on customers’ hotel selection though 
an experimental study. They showed that consumers’ awareness for hotels is affected by both negative and positive 
reviews. However, only positive reviews lead to improvement in customers’ attitudes toward hotels. This effect is 
less significant for more popular hotels. Öğüt and Taş [2012] explored the effect of star rating and customer ratings 
on online hotel booking and prices. They showed that higher customer ratings lead to higher online bookings. 
However, higher star rating is not necessarily associated with higher online bookings. Furthermore, they find that 
higher customer ratings generate price premium for hotels. Ghose et al. [2012] shows how social media and user 
generated content can be used for generating a new ranking system in product search engines. The recommendation 
of this hotel ranking system provides better value for the customer. 
 Our contributions to the literature are the followings. To the best of our knowledge, our paper is the first study 
to analyze how review and hotel characteristics impact domestic and international online bookings. Rather than 
investigating the impact of review rating as an aggregate figure, we divide the review rating into service rating and 
location rating. Specifically, the impact of location rating on these variables has not been investigated before. 
Moreover, we used real hotel prices and online booking data obtained from one of the popular online booking sites. 
We choose the two popular tourist destinations in order to strengthen the validity of our empirical findings.  
 
3. Theoretical Background and Hypotheses 

Hotel rooms are an example of experience goods whose quality can be assessed after purchase. For such goods 
and services, buyers usually search for additional information prior to purchasing decisions from a variety of sources 
to mitigate the uncertainty of product quality. Even though online platforms supply comprehensive information 
about hotels and their locations, significant information asymmetry still exists between potential customers and hotel 
owners. There are mainly two types of uncertainties: i) the buyer does not have any information about the seller 
prior to purchase (seller uncertainty), ii) the quality of the hotel can only be assessed only after customer’s stay at 
the hotel (product uncertainty) [Ba and Pavlou 2002]. Akerlof [1970] pointed out that the informational asymmetry 
resulting from these uncertainties can lead to market failure. With the help of various signals such as price, star and 
customer rating, sellers are able to show quality of their hotels and lessen the negative effects of information 
asymmetry [Spence 1973]. 

There is also information asymmetry between domestic and international customers and the degree of 
information asymmetry between these two types of customers may impact their hotel choices differently. 
Specifically, international customers may face more information asymmetry than domestic customers as they have 
informational disadvantage over domestic customers. Consequently, these two customer types can give different 
responses to the same signal as they face different degrees of uncertainty. In this study, we explore the impact of 
service and location rating, star rating, review volume and hotel characteristics such as, price, chain group 
membership and hotel size on the proportion of domestic sales. These features may influence domestic and 
international sales differently.  In general, domestic customers are more knowledgeable about local hotels, the city, 
its surroundings, transportation system, culture and society. Therefore, they may consider a larger set of hotels. 
However, more constrained in their choice of hotels, international customers are more likely to prefer hotels located 
in more convenient locations. 

Especially in capacity-limited service industries such as airline industry, hotels, and rental car industry, firms 
implement revenue management strategies as they can segment their customers according to some customer 
characteristics and offer different prices to different segments. Basically, firms identify more(less) price-sensitive 
customers and charge them lower (higher) prices. Because of mentioned informational advantage over international 
customers, as domestic customers face lower information asymmetries, they can consider a larger set of hotels and 
prefer to pay less for hotels with comparable quality. Furthermore, earlier research on the shopping habit of 
domestic and international customers found that domestic customers are more dissatisfied with higher price [Yüksel 
2004]. One possible reason for this is that domestic customers have more information to assess whether prices of 
hotel are relatively high [Yüksel 2004; Ariffin et al. 2012]. Therefore, we claim that domestic customers are more 
price sensitive than international visitors and we have the following hypothesis: 
H1:  All else equal, higher hotel price is associated with less domestic online bookings. 

Star rating provides guidelines for prospective customers for their assessment of a hotel with a certain star. 
Thus, star rating is traditionally regarded as one of the most significant feature in the preference of hotel choice 
[Callan 1998]. Like star rating, online customer ratings can provide valuable information to prospective customers 
as they reflect the experience of past customers. Earlier research shows that higher online customer ratings lead to 
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higher online sales of goods and services [Chevalier and Mayzlin 2006]. Specifically, Öğüt and Taş [2012] showed 
that a 1% increase in customer rating increases online hotel bookings by up to 2.68%. Industry reports confirm these 
results by stating that most of the people read hotel’s online reviews before their stay at that hotel and customers’ 
hotel selection decisions are significantly influenced by user generated content [comScore and the Kelsey Group, 
2007].  

Although customer and star ratings give information about how good the facilities and the provision of hotel 
services is, unlike star rating, customer ratings also provide information about the location of a hotel. Therefore, we 
analyze the impact of customer rating in two main dimensions. The first dimension measures the service 
performance of hotels like star rating and we call it service rating. This metric summarizes the performance of hotels 
in hotel staff, service/facilities, cleanliness, comfort and value for money dimensions as it is shown in Figure 2. The 
second dimension denotes the average customer rating for hotel’s location and we call it location rating. These 
ratings convey the same information to both domestic and international visitors and all else equal, both domestic and 
international customers have preference for hotels with higher service and location ratings (star rating) over hotels 
with lower service and location ratings (star rating). However, reviews and ratings are the expression of the 
subjective opinions of consumers and different consumers may rate the credibility of review and ratings differently 
[Pathak et al. 2010]. Hence, the customer rating may have a differential impact on domestic and international 
customers. Moreover, customers may trade off location and service quality for a given budget. In particular, 
compared to international customers, domestic customers are more informed about the city’s transportation system 
and hotels’ locations. Furthermore, domestic customers can easily communicate with local people in case they need 
help since they do not have cultural or language barriers. Thus, domestic customers can consider hotels in a wider 
area without compromising quality, while international customers are more likely to consider hotels located in more 
popular or more convenient locations. Consequently, domestic customers may prefer to stay at a hotel with high 
service (star) rating which is not located at the very heart of the city (or near to major tourists attractions) than to 
stay at a hotel with low service (star) rating at the city center. Therefore, we have the following hypotheses:  
H2:  All else equal, higher star rating is associated with more domestic online bookings. 
H3.a: All else equal, higher location rating is associated with less domestic online bookings. 
H3.b: All else equal, higher service rating is associated with more domestic online bookings.  

Earlier research found that there is a positive effect of review volume on online sales [Duan et al. 2008; Zhang 
et al. 2010]. Higher number of reviews for a hotel shows the popularity of the hotel and creates a confidence for 
prospective customers as many others also make reservation in the hotel [Park et al. 2007]. Furthermore, review 
volume helps to reduce the concerns regarding the subjectivity of customer reviews since the review rating of hotels 
with higher review volume on average is less likely to convey biased information due to the law of large numbers. 
As international customers face higher quality uncertainty, they may pay more attention to the number of customer 
reviews. For this reason, we conjecture that:  
H4: All else equal, higher number of customer reviews is associated with less domestic online bookings. 

 We also investigate whether hotels with chain name affect the behavior of domestic and international 
customers differently. Although these hotels have some differences in quality as they operate in different places and 
countries, they apply the same procedures and standards to meet certain quality criteria. It has been reported that 
branded hotels are preferred over independent hotels by most of business and leisure travelers [Yesawich 1996]. The 
possible explanation for this finding is that chain name helps prospective customers to mitigate the risk associated 
with quality uncertainty [Bharadwaj et al. 1993]. Thus, brand name enables chain hotels to differentiate themselves 
from other hotels [O'Neill and Xiao 2006]. International customers are more likely to prefer chain hotels as they 
have higher information asymmetry compared to domestic customers. Thus, we conjecture that 
H5:  All else equal, hotels belonging to chain group have lower proportion of domestic online booking. 
 
4. Methodology 
4.1.   Data Overview 

Source of our data is www.booking.com. Booking.com is one of the leading online hotel booking platforms. 
Our dataset contains online hotel reservations for London and Paris, two most visited cities in the world, between 
December 2010 and February 2011. After dropping no-star hotels, our data set includes 665 London hotels and 769 
Paris hotels. We collected following features for each hotel: the number of domestic and international bookings, 
average room price per night, star rating, the number of customer reviews, average customer rating and score 
breakdown (see Figure 3 for a sample hotel rating score). We calculate the service rating by taking the average of 
each dimension’s score except location. Chain is a dummy variable taking the value of 1 if a hotel is part of a hotel 
chain and 0 if it operates independently.  In our dataset, there are international and local hotel chains. Table 1, Table 

http://www.booking.com/
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2 and Table 3 present the description of key variables, the descriptive statistics and the correlation matrix for key 
variables respectively. The snapshot of data source is provided in Figure 1.  
4.2. Empirical Model for Proportion of Domestic Bookings 

Our variable of interest in this study is the ratio of domestic online bookings to total online bookings. We 
obtained the dependent variable by aggregating transaction level data. Since the dependent variable is a fraction, the 
conditional mean will be nonlinear and regression residuals will probably be heteroskedastic. Although ordinary 
least squares (OLS) can be used to explain a fractional variable, standard errors obtained thorough OLS method 
probably will be heteroskedastic and OLS estimators will be inefficient. Furthermore, the predicted values from an 
OLS regression can not be guaranteed to lie in the unit interval. Consequently, following prior research, we also 
consider a quasi-likelihood model with Bernoulli log-likelihood function [Papke and Wooldridge 1996, Kieschnick 
and McCullough 2003] and a parametric regression model with the beta distribution [Mittelhammer 1996, 
Kieschnick and McCullough 2003]. 
The linear regression model (OLS) is estimated as follows: 

( )

( ) ( ) ( )

i 0 1 i
i

2 3 i 4 i i 7ii i65

number of domestic bookingsE |x β β ln number of customer reviews
total bookings

β ln average price β location rating β service rating 1β star β chain β ln rooms

  
= + +     

+ + + + +

 

Since the numbers of customer reviews, average price and the number of rooms have relatively higher mean and 
standard deviation compared to other variables, we transform these variables by taking their natural logarithm. 
These transformations also help to increase the explanatory power of the models. We also estimate alternative 
models including quadratic terms of rating and star to above model. Since the coefficients of quadratic terms are not 
significant, we use the model specified in equation (1) using ordinary least squares (OLS). We include logarithmic 
transformation of number of hotel rooms as a control variable since we expect that hotels with higher number of 
hotel rooms are more likely to have higher number of reviews. 

We also use following model proposed  by Papke and Wooldridge [1996] to make sure that the predicted values 
of the dependent variable is in the unit interval. 
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where ( ).G is the logit function, i.e., ( ) ( )
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β
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β

=
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In this model, we make an assumption about the functional form of the conditional expectation function but no 
distributional assumption. Model parameters are estimated using a quasi-likelihood method with the Bernoulli log-
likelihood function,  

( ) ( ) ( )log ( ) 1 log 1 ( )i i i i iL y G X y G Xβ β= + − −
 

We estimate the model parameters by maximizing the log-likelihood function, max ii
Lβ ∑ . The model can also 

be estimated using a generalized linear model (GLM) with a logit link. GLM is a generalization of OLS. 
Furthermore, GLM can be used to estimate fractional and binary response variables and models with 
heteroskedacity and autocorrelation. 

Lastly, we consider a parametric regression model with the beta distribution. Beta distribution is part of the 
exponential family which forms the basis for generalized linear model framework [Mittelhammer 1996]. Earlier 
studies found that beta distribution provide good fit for proportional data [Hviid and Villadsen 1995; Kieschnick and 
McCullough 2003]. Consequently, we use the following probability density function of the beta distribution in 
alternative parameterization which corresponds to the GLM convention, 

( ) ( )
( ) ( )( ) ( )( )1 11 1

1
f y y y µ φµφφ

µφ µ φ
− −−Γ

= −
Γ Γ −

 
where ,µΓ  and φ  are the gamma function, the location parameter, and scale parameter respectively and 

( )E y = µ and 
(1 )( )
1

Var y µ −µ
=

+ φ
 [Paolino 2001]. For the estimation of parameters, we maximize the following 
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log-likelihood function, max ii
Lβ ∑ , where 

( )( ) ( )( ) ( )( )( ) ( ) ( ) ( )( ) ( )ln ln ln 1 1 ln 1 1 ln 1i iİL y yφ µφ µ φ µφ µ φ= Γ − Γ − Γ − + − + − − −  

4.3. Empirical Model for Online Hotel Bookings  
We also investigate the drivers of online domestic and international bookings for the following reasons. First, 

we would like to understand the factors which may impact domestic and international bookings differently. 
Although the determinants of online hotel booking are investigated in earlier research such as Öğüt and Taş [2012], 
our dataset enable us to perform a more detailed analysis of online hotel bookings. Specifically, our work differs 
from Öğüt and Taş [2012] in the following aspects. First, prior research uses the number of reviews as proxy for 
number of sales data whereas we use actual sales data. Second, unlike prior studies, we have data for domestic and 
international bookings. Third, we analyze the impact of customer ratings in two main dimensions: location and 
service. Fourth, we calculate average room price over all transactions instead of using standard double room price 
[Öğüt and Taş 2012]. Therefore, we believe that our analysis will provide more reliable and detailed results. We use 
the following model in order to estimate domestic and international bookings: 

( ) ( ) ( )0 1 2 3 4 5 6ln ln lni i i ii i iSales average price location rating service rating star chain roomsβ β β β β β β= + + + + + +  
Our dependent variables are the number of domestic and international bookings and we used corresponding 

price for each dependent variable. We control for hotel size by including the number of rooms in our regression 
model as we expect a positive correlation between the number of bookings and hotel size. Similar to previously 
presented models for proportional data, we take the natural logarithm of sales, price and number of rooms, since the 
transformation increases the explanatory power of the model and allows us to compute elasticities of independent 
variables with respect to each dependent variable. We also use chain dummy in order to test whether a hotel with 
chain name impacts booking behavior of domestic and international customers differently. We estimate the model 
with OLS and Table 7 reports the regression results. 

 
5. Estimation Results of Models 
5.1. Estimation Results for Proportion of Domestic Booking 

The estimation results of the models presented in Section 4.2 are provided in Table 4. Before discussing the 
results, there are a couple of comments worth making about computational issues. We checked whether there is 
heteroskedasticity in our data sets. Breusch-Pagan test rejects the null hypothesis of homoskedastic errors. In Table 
4, we report the estimates of heteroskedasticity-robust standard errors. We also tested whether there is 
multicollinearity in our data sets using variance inflation factors (VIFs) score for each of the explanatory variables 
and we did not find multicollinearity problem in our data sets. 

We also verify whether the distributional assumptions of above regression models are supported by data. A 
visual examination of data shows that the distribution of the proportion of domestic sales does not fit into normal 
distribution since the distribution of the data is skewed to the right. Both Jarque-Bera and Shapiro-Wilk tests reject 
the null hypothesis that residuals of the linear regression model follows normal distribution at 1% significance level. 
Furthermore, quantile-quantile plot of data versus a beta distribution suggests that data fits to the beta distribution 
well. Although the assumptions of the linear regression model are rejected, we cannot reject the parametric 
regression model with the beta distribution and the quasi-likelihood model in which no distributional assumption is 
made. Box-Cox test of the functional form is also performed for the conditional mean. We reject the null hypothesis 
of indicating that functional form of the conditional mean is non-linear. 

We also provide Wald test statistics for the overall significance of models in Table 4. We find that all models 
are statistically significant at 1% significance. While R2 serves as a goodness-of-fit measure with a clear definition 
in linear regression models, we do not have such a measure for non-linear models. Consequently, we use Pearson 
chi-square statistic to test the fit of the quasi-likelihood model against observed data. Since the test statistic was not 
significant, we could not support the hypothesis that data do not fit to the model. We also report Akaike’s 
Information Criteria (AIC) statistics in Table 4. AIC is one of the widely used statistics for the selection of best 
model among the alternatives. Lower values of AIC statistic indicate the performance of the model is the best 
compared to other models. We observed that Beta regression model is superior to other models based on the 
comparison of AIC statistics and the visual inspection of data. We would like to note that although the AIC statistic 
of linear regression is the lowest with negative sign, this does not show that the linear regression model performs 
better than the quasi-likelihood model which has a positive AIC statistic. We already know that the linear model 
does not fit the data and it cannot ensure the predicted values of our fractional dependent variable falls inside the 
unit interval. Furthermore, the AIC statistic of linear regression is almost always negative when the dependent 
variable is a fraction as the likelihood in this case will always be larger than 1. 
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 While the marginal effect of a change in one of the regressors on the expected conditional mean of the 
dependent variable is equal to the relevant coefficient estimate in the linear regression model, this is not the case in 
non-linear regression models as the functional form of the conditional mean of linear regression model is different 
from that of non-linear regression models. For this reason, we also provide the estimates of marginal effects 
evaluated at the sample averages of the regressors in Table 5. 

As we noted before, we divided customer rating into service rating and location rating. To ensure that these two 
metrics summarize different dimensions of customer rating, we also performed factor analysis. We observed that 
location rating and other components of customer rating fall into different factors both in Paris and London datasets. 
This is evident from the correlations between service rating and location rating as well. 

Our first hypothesis claims that there is an inverse relationship between hotel price and the proportion of 
domestic sales. We find that (the natural logarithm of) price is significant and negatively associated with proportion 
of domestic online sales in all model specifications both in Paris and London data sets. Specifically, a ten percent 
increase in average room price decreases the proportion of domestic sales by ranging from 0.0201 (0.0085) to 
0.0216 (0.0093) unit for Paris (London)  hotels. Thus, we find support for our first hypothesis. 

Our second and third hypotheses investigate the effect of location rating, service rating and star rating on the 
proportion of domestic sales.  Our empirical analysis shows that the coefficient of location rating is negative and 
significant both in Paris and London. Specifically, a one-unit increase in location rating decreases the proportion of 
domestic sales by ranging from 0.031 (0.053) to 0.035 (0.057) for Paris (London)  hotels. Thus, we are able to 
confirm H3.a by showing that a higher location rating leads to a lower proportion of domestic sales. Furthermore, 
we find that the coefficient of service rating is positive and significant in Paris and London datasets. In particular, a 
one-unit increase in the service rating increases the proportion of domestic sales by up to 0.016 (0.032) for Paris 
(London) hotels. Thus, we can support H3.b by showing that a higher service rating leads to a higher proportion of 
domestic sales. Our analysis also provides support for the effect of star rating on the proportion of domestic sales. 
Our results show that the coefficient of star rating is positive and significant both for London and Paris hotels. 
Furthermore, a one-unit increase in star rating increases the proportion of domestic sales by up to 0.025 (0.025) 
points in Paris (London) datasets.  

Our fourth hypothesis claims that (natural logarithm of) review volume is negatively associated with the 
proportion of domestic sales. Our empirical results confirm this claim both in Paris and London data sets. We also 
observe that a ten percent increase in review volume decreases the proportion of domestic sales by up to 0.0013 
(0.0013) unit in Paris (London) datasets.  

We also found that chain hotels have 0.082 units higher proportion of domestic customers compared to non-
chain hotels in London. However, the coefficient of chain dummy is not significant for Paris hotels. Thus, 
hypothesis 5 is not supported. To shed light on the differing findings, we report average price of chain and non-chain 
hotels for Paris and London in Table 6. As it is seen from Table 6, chain hotels in London charge relatively higher 
prices to international customers compared to chain hotels in Paris. This observation might explain why chain hotels 
in London have higher proportion of domestic customers while this is not the case for Paris hotels.   
5.2. Estimation Results for Online Hotel Bookings  

We have the following observations from the estimation of hotel booking data. Since we use logarithmic 
transformation of sales and price in all models, the coefficient of natural log transformation of price are interpreted 
as elasticity. We found that coefficient of price is negative and significant at the 1% significance level for all 
specifications both for London and Paris hotels. Specifically, a 1% increase in price decreases domestic 
(international) sales by 2.08 % (1.14%) for hotels in Paris while 1% increase in price decreases domestic 
(international) sales by 1.77 % (1.72%)  for hotels in London. Consequently, domestic customers are more sensitive 
to the price changes than international customers. This result supports our first hypothesis as well. For the sake of 
completeness, we also consider all customers and find that 1% increase in price decreases sales by 1.41% (1.84%) at 
Paris (London) hotels. 

Our results also show that the coefficient of star rating is not significant in any of the model specifications for 
both Paris and London datasets implying that change in star rating does not affect online hotel bookings. This 
finding suggests that star rating is losing its importance as customers think that customer ratings and reviews provide 
more reliable information [Öğüt and Taş 2012]. Although star rating is not significant, we observe that the 
coefficient of star rating is higher in the regressions for domestic bookings.  

Like star rating, service rating measures the quality of service offered while location rating measures the 
convenience of the environment that hotel operates in. We observe that location rating is positively associated with 
both domestic and international bookings. Furthermore, regression results suggest that location rating’s impact on 
international bookings is higher. Moreover, service rating’s impact on domestic bookings is higher than that on 
international bookings. Thus, domestic customers (international customers) are more sensitive to changes in service 
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rating (location rating). These observations are consistent with hypothesis 3.a. and 3.b and provide additional insight 
for the explanation of these hypotheses.  

Even though we did not take log transformation of service and location rating, it is possible to calculate their 
elasticity with respect to sales at their respective means by multiplying their coefficients and means as the dependent 
variable is in natural logarithmic form. By using the coefficient estimates of Table 7 and mean values of independent 
variables from Table 2, Table 8 presents the elasticities of different independent variables with respect to sales for 
Paris and London datasets. We do not report the elasticity for variables if they are not significant. Results show that 
a 1% increases in location rating increase hotel booking by 1.42% (1.40%), 2.69% (4.49%) and 2.90% (3.62%) at 
the domestic, international and all customers segments of Paris (London) hotels respectively at the mean level of 
location rating. Moreover, a 1% increase in service rating increases sales ranging from 2.29% to 2.56% for hotels in 
Paris and 1.34% to 2.08% for hotels in London at the mean level of service rating. 

We found that the while the coefficient of chain dummy for domestic customers  is not significant, the 
coefficient of chain dummy for international customers is significant with negative sign. The possible reason for this 
is that the price premium charged to international customers by hotel chains is high compared to services offered. 
Thus, if a hotel is part of a hotel chain, it is less preferable from international customers. Since the proportion of 
international customers is higher than domestic customers in both datasets, we also find negative effect of chain 
name on hotel bookings when both domestic and international customers are considered together. As chain is a 
dummy variable, 100* (ecoefficent-variance of coefficent/2 - 1) gives unbiased estimate of the percentage change on the 
dependent variable [Kennedy 1981]. The statistics is computed as 65% and 83% for international bookings  in Paris 
and London respectively. Hence, chain hotels decreases the number of international bookings by 35%(17%) 
compared to non-chain hotels for Paris (London) hotels. 

 
6. Discussions and Conclusion 

In this study, we analyze the effect of review rating, review volume and hotel characteristics on the proportion 
of online domestic bookings. We find that most of our empirical results are consistent with our expectations which 
form the basis of our hypotheses. Price, review volume and location rating are significant and negatively associated 
with proportion of domestic online sales in all model specifications. Furthermore, service and star rating are 
significant and positively associated with proportion of domestic online sales in all model specifications. However, 
chain name does not lead to higher proportion of international customers. We also report marginal effect of these 
variables on our dependent variables. 

We have also estimated the number of domestic and international bookings. We find that price has a significant 
and negative impact while location and service rating have a significant and positive impact on the number of 
domestic and international bookings. However, the impact of star rating on the number of domestic and international 
bookings is not significant. The number of international bookings decreases while the number of domestic bookings 
is not affected by whether a hotel is a part of hotel chain. Furthermore, domestic customers are more sensitive to 
changes in price and service rating while international customers are more responsive to changes in location rating. 
These findings support our earlier findings and provide additional insights for the explanation of our hypotheses.  

Our results suggest that that domestic and international customers’ online hotel booking behaviors show 
significant differences. Thus, different marketing strategies should be designed for domestic and international 
customers in the hotel booking process. Furthermore, our empirical models allow hotel managers to estimate 
proportion of domestic (international) sales based on publicly available information retrieved from the Internet. 
Moreover, models presented in this study can be used to develop techniques for a preferred mix of domestic and 
international sales, make an efficient use of fixed capacities, improve hotels’ occupancy rates and generate more 
revenue and profits. 
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APPENDIX 
Table 1. Description of variables 
Variable Description and measure 
prdombook  Proportion of domestic online bookings  
price  Average price per room per night over all transactions 

between December 2010 and February 2011 
service rating Hotel’s average review rating excluding location 

rating  
location rating Hotel’s average location rating  
nreview The number of hotel’s customer reviews  
Star Hotel’s star rating 
rooms The number of hotel rooms 
chain Dummy variable taking the value of 1 if a hotel is a 

part of hotel chain and 0 if hotel operates 
independently. 

 
Table 2.a Descriptive statistics for Paris data set 
 Mean Standard 

Deviation 
Minimum Maximum 

ln(nreview) 4.882 1.019 1.609 7.748 
ln(price) 4.803 0.437 3.890 6.507 
location rating 8.518 0.772 5.50 9.80 
service rating 7.260 0.850 4.02 9.46 
Star 2.853 0.780 1 5 
ln(rooms) 3.739 0.637 2.079 6.932 
chain 0.317 0.317 0 1 
N 769    
 
Table 2.b Descriptive statistics for London data set 
 Mean Standard 

Deviation 
Minimum Maximum 

ln(nreview) 5.130 1.157 1.609 8.732 
ln(price) 4.699 0.457 3.406 6.055 
location rating 8.425 0.841 4.8 9.8 
service rating 7.169 1.063 3.72 9.56 
star 3.327 1.063 1 5 
ln(rooms) 4.103 1.049 1.609 6.960 
chain 0.398 0.489 0 1 
N 665    
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Table 3.a Correlation matrix of key variables for Paris data set 
 prdombook       ln(nreview)         ln(price)               location rating      service rating          star      ln(rooms)   chain 
prdombook 1.00      
ln(nreview) 0.04 1.00     
ln(price) -0.48*** -0.26*** 1.00    
location rating -0.41*** -0.04 0.55*** 1.00   
service rating -0.23*** 0.10** 0.56*** 0.30***  1.00  
star -0.31*** -0.22*** 0.79*** 0.31***  0.42*** 1.00 
ln(rooms) -0.08** 0.15*** 0.23*** -0.03*  0.16 *** 0.27***         1.00 

chain -0.01 -0.01 0.17*** -0.06* 0.17*** 0.24***         0.42***    1.00 
*p< 0.1,**p< 0.05,* **p< 0.01. 
 
Table 3.b Correlation matrix of key variables for London data set 
 prdombook      ln(nreview)         ln(price)     location rating  service rating        star     ln(rooms)        chain 
prdombook 1.00      
ln(nreview) -0.02 1.00     
ln(price)  0.01 -0.31*** 1.00    
location rating -0.27*** 0.00 0.56*** 1.00   
service rating  0.23*** -0.06 0.63*** 0.24*** 1.00  
star  0.15*** -0.22*** 0.78*** 0.35*** 0.62*** 1.00 
ln(rooms)  0.27*** 0.22*** 0.37*** 0.19*** 0.34*** 0.40***        1.00 
chain 0.35*** -0.03 0.39*** 0.18*** 0.41*** 0.41***      0.59***             1.00          
*p< 0.1, **p< 0.05,* **p< 0.01. 
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Table 4.a Results for different regression models of proportion of domestic sales for Paris data set 
  (OLS ) (Q-LM) (Beta) 

ln(nreview) -0.013** -0.060** -0.049* 
 (0.005) (0.026) (0.025) 

ln(price) -0.201*** -0.101*** -0.946*** 
 (0.027) (0.130) (0.125) 

location rating -0.035*** -0.154*** -0.144*** 
 (0.009) (0.042) (0.041) 

service rating 0.015* 0.077** 0.074** 
 (0.008) (0.036) (0.036) 

star 0.024** 0.118** 0.110** 
 (0.012) (0.056) (0.054) 

ln(rooms) -0.003 -0.020 -0.018 
 (0.008) (0.045) (0.042) 

chain 0.011 0.058 0.060 
 (0.011) (0.055) (0.051) 

constant 1.478*** 4.836*** 4.426*** 
  (0.083) (0.401) (0.386) 

AIC -895.153 664.488 -999.309 
r2 0.282     

Wald 44.2 289.259 281.720 
Ll 455.576 -324.244 508.654 
N 796 769 769 

Standard errors in parentheses 
* p< 0.1, ** p<0.05, *** p< 0.01 
 
Table 4.b Results for different regression models of proportion of domestic sales for London data set 

  (OLS ) (Q-LM) (Beta) 
ln(nreview) -0.012** -0.060** -0.048** 

  (0.005) (0.025) (0.024) 
ln(price) -0.088*** -0.429*** -0.391** 

  (0.023) (0.111) (0.105) 
location rating -0.057*** -0.255*** -0.246*** 

  (0.007) (0.034) (0.033) 
service rating 0.031*** 0.150*** 0.134*** 

  (0.007) (0.033) (0.031) 
star 0.022** 0.116** 0.098** 

  (0.009) (0.045) (0.044) 
ln(rooms) 0.025*** 0.118*** 0.114*** 

  (0.006) (0.030) (0.029) 
chain 0.082*** 0.376*** 0.374** 

  (0.014) (0.068) (0.067) 
constant 0.843*** 1.616*** 1.506** 

  (0.083) (0.383) (0.371) 
AIC -799.666 579.744 -871.834 
r2 0.297     

Wald 41.83 301.853 291.260 
Ll 407.833 -281.872 444.917 
N 665 665 665 

Standard errors in parentheses 
* p<0 .1, ** p<0 .05, *** p<0 .01
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Table 5.a Marginal effects evaluated at the sample mean of the regressors for Paris data set 
  OLS (Q-LM) (Beta) 

ln(nreview) -0.013 -0.013 -0.010 
ln(price) -0.201 -0.216 -0.203 

location rating -0.035 -0.033 -0.031 
service rating 0.015 0.016 0.016 

star 0.024 0.025 0.023 
ln(rooms) -0.003 -0.004 -0.003 

chain 0.011 0.012 0.013 
 
Table 5.b Marginal effects evaluated at the sample mean of the regressors for London data set 
  OLS (Q-LM) (Beta) 

ln(nreview) -0.012 -0.013 -0.010 
ln(price) -0.088 -0.093 -0.085 

location rating -0.057 -0.055 -0.053 
service rating 0.031 0.032 0.029 

star 0.022 0.025 0.021 
ln(rooms) 0.025 0.025 0.025 

chain 0.082 0.082 0.082 
 
Table 6.a. Average Prices of Chain and Non-chain Hotels in Paris 

Paris 
Number of 

Hotels 
Avarege Price for Domestic 

Customer 
Avarege Price for International 

Customer 
non-chain hotels 525 119.29 € 129.71 € 

chain hotels 244 144.63 € 153.23 € 
difference 

 
25.34 € 23.52 € 

 
Table 6.b. Average Prices of Chain and Non-chain Hotels in London 

London 
Number of 

Hotels 
Avarege Price for Domestic 

Customer 
Avarege Price for International 

Customer 
non-chain hotels 400 98.43 £ 106.61 £ 

chain hotels 265 140.94 £ 151.15 £ 
difference 

 
42.51 £ 44.54 £ 
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Table 7.a OLS regression for sales in Paris data set 
  Domestic International All 

ln(price) -2.089*** -1.143*** -1.417*** 
 (0.156) (0.173) (0.155) 

location rating 0.167*** 0.316*** 0.341*** 
 (0.054) (0.054) (0.052) 

service rating 0.353*** 0.316*** 0.332*** 
   (0.047) (0.054) (0.048) 

Star 0.086 -0.041 -0.005 
 (0.069) (0.072) (0.064) 

ln(rooms) 0.479*** 0.500*** 0.489*** 
 (0.054) (0.056) (0.051) 

chain -0.084 -0.180** -0.153** 
 (0.079) (0.079) (0.074) 

constant 7.598*** 2.622*** 4.696*** 
 

 
(0.507) (0.552) (0.490) 

R2 0.367 0.189 0.252 
N 769 769 769 

Standard errors in parentheses 
* p< 0.1, ** p< 0.05, *** p< 0.01 
 
Table 7.b OLS regression for sales in London data set 
  Domestic International All 

ln(price) -1.773*** -1.726*** -1.841*** 
 (0.156) (0.160) (0.153) 

location rating 0.167*** 0.534*** 0.430*** 
 (0.054) (0.058) (0.055) 

service rating 0.291*** 0.187*** 0.242*** 
  (0.048) (0.047) (0.044) 

star 0.010 -0.062 -0.025 
 (0.067) (0.066) (0.061) 

ln(rooms) 0.573*** 0.474*** 0.504*** 
 (0.048) (0.046) (0.044) 

chain 0.043 -0.403*** -0.263** 
 (0.108) (0.112) (0.104) 

constant 6.052*** 5.285*** 6.406*** 
 (0.520) (0.540) (0.494) 

R2 0.352 0.315 0.349 
N 665 665 665 

Standard errors in parentheses 
* p<0 .1, ** p<0 .05, *** p<0 .01 
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Table 8.a Elasticities with respect to Sales in Paris 

 Domestic International All 
price -2.089 -1.143 -1.417 

location rating 1.422 2.691 2.904 
service rating 2.562 2.294 2.410 

star - - - 
chain - 0.830 0.853 
rooms 0.479 0.500 0.489 

 
Table 8.b Elasticities with respect to Sales in London 
   Domestic International All 

price -1.773 -1.726 -1.841 
location rating 1.406 4.498 3.622 
service rating 2.086 1.340 1.734 

star - -  
chain - 0.659 0.760 
rooms 0.558 0.365 0.425 
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Figure 1: Snapshot of the Data Source 

 
How did you like the hotel on these points...? 

 poor fair good excellent  
Hotel staff      

Services / facilities      
Cleanliness of your room      

Comfort      
Value for money      

Location      
Figure 2: Customer Satisfaction Survey Sent to Customers after Their Stay 

 

 
Figure 3: A Sample Total Hotel Score and Score breakdown 
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