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Determination of hedonic hotel room
prices with spatial effect in Antalya
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Abstract

The purpose of the study is to create a hedonic price model containing spatial effect
by identifying the accommodation facilities’ characteristics that affect the room rates
in Antalya (Turkey) area. In this context, the data of 1444 hotels in Antalya was
obtained. Since there was a spatial relationship between them, a spatial regression
model was proposed. Explanatory spatial data analysis was applied to variables by
stepwise regression. The Hedonic Price Model was established using Spatial Lag Model
and it reveals that it is applicable to similar studies.

Keywords: exploratory spatial data analysis, spatial econometrics, statistics, spatial
autocorrelation, hedonic pricing model.

Resumen

El propésito de este estudio es identificar los factores que afectan el precio de la
habitacién hotelera en Antalya y crear un modelo de regresién hedénica. Para
este proposito, se han seleccionado 1444 hoteles en Antalya. Puesto que estos
hoteles estdn relacionados espacialmente, se ha propuesto un modelo de regresion
espacial. Se aplicd la regresién paso a paso (stepwise) a las variables del andlisis
espacial. El modelo de regresion hedénica se ha construido segtin el modelo Lag
o de retardo espacial (Spatial Lag Model), revelando que es posible utilizar dicho
método en estudios similares.

Palabras clave: andlisis exploratorio de datos espaciales, econometria espacial,
estadistica, autocorrelacién espacial, modelo de regresién hedénica.
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Introduction

The pricing studies are an important strategy in the economics (Papathe-
odorou ez al., 2013). The consumers can evaluate the prices of the products,
compare the same products, and assess them relative to each other to
match the quality and the price (Brassington and Pettitt, 2007). In tour-
ism sector, there are many characteristics that affect room rates. The room
pricing decisions are quite complex. For a manager, it is very important to
determine how the room rates and hotel features are perceived by the con-
sumer (Chen and Rothschild, 2010). The hedonic price model describes
the relationship between the room rates and the features of the hotel (Falk,
2008). The scientific studies on the hedonic pricing for the rooms and the
factors affecting these pricings at the accommodation facilities in the tourism
sector have gained importance in recent years (Papatheodorou ez al., 2013;
Chen and Rothschild, 2010; Rigall-I-Torrent ez a/., 2011). Knowing the
factors affecting the room pricing as well as being aware of the customer
preferences and their behaviors are very important to improve service
quality (Baddeley, 2017; Li ez al., 2017; Zhang ez al., 2011).

Especially, the determination of the factors affecting the room rates
of the accommodation facilities and examining their spatial relationship
using statistical methods are among the major criteria in pricing (Rigall-
I-Torrent et al., 2011). The spatial analyses for an accommodation facil-
ity and scientific studies representing only a small area can be frequently
seen in the literature. However, the scientific studies that represent larger
areas or regions are scarce.

Antalya region, which has been determined as the study area, hosts a
large number of domestic and foreign tourists in the four seasons of the
year. With its natural and historic monuments and cultural richness, it
attracts the attention of the tourists. The city, as a region, hosts the tour-
ists who are engaged in different activities related to the sea, congress,
health, sports, etc. The number of the accommodation facilities increases day
by day to meet the intense demand of the tourists; thus, it leads the compet-
itive environment to grow. The facilities have to increase the number of
their customers and overtake other competitors. Thus, the way to increase
the number of customers is very important. Especially, the most important
factor affecting the number of the customers in the tourism sector is the
room rates offered by the facility, its features, and location. Therefore, a
detailed study including the room rates, features, locations, distances to
the sea, and the features of the beach of the accommodation facilities in
Antalya province was required.

In line with this scope, the aim of the study is to determine the features
of the accommodation facilities which are present in the Antalya province,
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particularly those on the coastal zone and their proximity to the beach,
in order to analyze the impacts of these features on the room rates, and
to determine the changes based on their spatial attributes. Examining the
spatial distribution of the room rates of the accommodation facilities and
determining the regions and variables that are affected will be useful for
the regional managers and operators. Determining how and to what extent
the variables affect the room rates of the tourism facilities will contribute
significantly to the research on tourism marketing, and the studies on
room pricing.

1. Literature review

The purchasing behaviors of consumers are complex. Because humans
need to show a heterogeneous structure, the consumers behave differently.
Since the consumer behavior is important for determining the room rates,
the hedonic price model is also very important (Papatheodorou ez al.,
2013, Chen and Rothschild, 2010; Rigall-I-Torrent ez al., 2011). The
hedonic price model is a tool that is used to develop strategies for the
hotels as well as to meet the needs of the consumers. The hedonic price
model, which has been successfully applied in the tourism sector, has
generally been effective in analyzing the prices of houses (Kérdis ez 4L,
2014; Uyar and Yayla, 2016; Kaya and Atan, 2014). While the hedonic
price model is commonly used in the tourism sector worldwide, its use
is very limited in Turkey. One of them is the study carried out in Erzurum
(Turkey). As an empirical study, a total of 26 variables were identified and
15 of them were determined to have an impact on the hotel room rates
(Isik and Bilici, 2017).

The empirical studies using conventional regression methods have
revealed that the number of stars, location, and the age of the facility have
explained the room rates of the accommodation facilities (Zhang ez 4L,
2011; Lancaster, 1966; Rosen, 1974). However, considering their spatial
relationships, the conventional regression methods used in room pricing
has been observed to be insufficient to estimate the room rates (Zhang ez
al., 2011; Lancaster, 1966). Therefore, it is known that geographically
weighted regression (GWR) analysis is a more effective method for
increasing the explanatory power of the pricing model (Zhang ez 4/,
2011). The reduction in the occupancy rate of the accommodation facil-
ities is not only due to economic problems (Sdnchez-Martin ez al., 1998).
The occupancy rate is affected by oversupply, adverse weather conditions,
inadequate promotion, the mismatch between the tourist potential of the
region and the accommodation supply (Sdnchez-Martin ez al., 1998).
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Since conventional statistical models generally can consider the spatial
aspect of the tourism sector, these models are inadequate to analyze these
non-conforming situations (Sdnchez-Martin e# al., 1998; Zhang et al.,
2011). Including a spatial component into the classical statistical analyses
is important to shape tourism in the regions. The technical data such as
supply and demand balance in the tourism sector will be distributed within
it and the fields affected by the related variables will be highlighted. Thus,
their significant spatial distribution will be determined (Sdnchez-Martin ez
al., 1998). Therefore, this study suggests the use of statistical models based
on spatial parameters that are rarely used in the scientific literature.

Taking into account the beach features along the coast of Catalonia
in Spain and the locations of the accommodation facilities on this beach,
Rigall-I-Torrent ez a/. (2011) developed a model and used it to determine
how the features of the beach and the location of the facility change the
room rates. The study, which was conducted at the accommodation
facilities on the coast, reveals that the characteristic features of the region,
such as the safety and the cleanliness of the coast on which the facility is
located, having a swimmable beach and the blue flag, as well as the special
services offered by the facility, such as sports activities, features of the
swimming pool, and accommodation services, play an important role
among the issues that a tourist takes into consideration in the selection
of the accommodation facility. In his book on tourism, Bull (1998) points
out that the location of the facility is important for pricing of the room
of the accommodation facilities.

Moreover, the accommodation enterprises have expressed that the
distance between the facility and the beach has an impact on room pric-
ing. Selecting the Halkidiki region in Greece as the study area, Latinop-
oulos (2018) tried to examine the impact of the sea view on the room
rates as well as other structural and spatial attributes in his study. As a
result, the study revealed that the sea view has an important spatial vari-
ability in terms of its impact on the room rates (Latinopoulos, 2018).
Wang et al. (2018) noted that China’s high-speed rail networks have
effectively changed the spatial arrangements of the urban tourism in
China. He used spatial analysis in this study. As a result, the study proposes
19 tourism clusters with 6 Class-1 and, 21 Class-2 tourism economic
zones. He suggests a tourism spatial structure by using strategies to opti-
mize China’s tourist location (Wang ez al., 2018). Hajilo ez al. (2017)
examined the spatial analysis of the distribution of small facilities in the
eastern part of the Ghilan province by underlining the tourism in moun-
tainous areas. And finally, they have found that the distribution of the
facilities for all kinds of activities is much higher in plains and valleys
compared to the hills and mountainous areas. In their study, Kostakis and
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Theodoropoulou (2017) have shown the empirical proof of the spatial data
analysis of the relationship between the tourism and economic growth.
This study aims to propose a spatial hedonic price model that involves
the location of the enterprise and the characteristics of its beach in determin-
ing the room rates for the accommodation enterprises in the Antalya area.

2. Method
2.1. Study Area

Antalya province, which is the region selected as the sample area of the
study, is located in the south of Turkey on the Mediterranean coast with
an area of 20,723 km?. The coastal strip on the Mediterranean Sea is about
630 km. With the population of 2,364,396; it is the 5% largest province
of Turkey today (TUIK, 2005). Before the Turks, Antalya was called
Adalya which was named after Attalos 11, the king of Pergamum. Antalya
has 19 districts and the most important source of revenue in the city is
tourism. Attracting attention with the sea and its history in the summer,
Antalya hosts congress events as well as sports camps in the winter with
its warm weather (MCT, 2003). Alanya, Demre, Finike, Gazipasa, Kas,
Kemer, Konyaalt, Kumluca, and Manavgat districts, which are located
on the coast of the Mediterranean Sea, are the most important districts
in terms of tourism. The population of the study is the accommodation
facilities located on the coast in the province of Antalya. The frequency
tables of the accommodation facilities have been prepared in line with
the regions received from the website of the data. The regions with less
than 10 frequencies were combined with the nearest neighbor. Yenikoy,
Manavgat, Beycik, and Davazlar have not been included in the scope of
the study since they are not on the coast. The accommodation facilities
in Kiris have been combined with those in Camyuva district; the ones in
Camyolu have been combined with those in Mahmutlar district. The
accommodation facilities in Kapakli, Kaleticagiz, Karaoz, and Yenicekdy
regions have been combined with those in the Adrasan region. Those
in Konyaalti region have been combined with those in Antalya region. In
accordance with these arrangements, the number of the facilities is shown
in table 1 and the density map is given in figure 1.
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Table 1
Touristic regions and their beach features
Touristic Beach Sand Type Beach Type  Beach Length — Beach Width
Region Name (M) (M)
Adrasan Adrasan Fine, medium,  Urban 1750 10
coarse
Alanya Alanya Fine, medium,  Semi-Urban 14000 75
coarse
Antalya Kadinlar Plaji/  Fine, medium  Semi-Urban 1500 60
Sarisu
Konyaaltl Fine, medium  Urban 7500 40
Falez 1 Coarse Urban 1600 1
Kaleici Medium Urban 1500 1
Falez 2 Coarse Semi-Urban 10000 1
Lara Fine Semi-Urban 5200 75
Kundu Fine Semi-Urban 5600 75
Avsallar Incekum Fine, medium  Semi-Urban 3500 40
Avsallar Fine, medium  Semi-Urban 3200 30
Beldibi Beldibi Fine, medium  Semi-Urban 7300 30
Belek Kumkéy Fine Semi-Urban 4800 100
Belek Fine, medium  Semi-Urban 14000 60
Bogazkent Fine, medium  Semi-Urban 4150 60
Denizkent Fine, medium  Semi-Urban 8300 75
Colaklt Fine, medium  Semi-Urban 6700 100
Ciralt Ciralt Fine, medium  Semi-Urban 3200 85
Finike Finike Fine, medium  Semi-Urban 7000 50
Hasyurt Fine, medium  Semi-Urban 2500 50
Kavakkoy Fine, medium  Semi-Urban 2000 50
Beykonak Fine, medium  Semi-Urban 4300 100
Mavikent Fine, medium  Semi-Urban 5500 100
Goyniik Goyniik Fine, medium  Semi-Urban 5100 40
Kaleucagiz ~ Kaleiicagiz Coarse Semi-Urban 200 1
Kalkan Kalkan Coarse Semi-Urban 4000 10
Kas Kas Coarse Semi-Urban 5500 10
Kemer Kemer Fine, medium  Semi-Urban 4500 15
Kiris Fine, medium  Semi-Urban 2150 60
Camyuva Fine, medium,  Semi-Urban 3100 50
coarse
Kizilot Kizilot Fine, medium  Urban 4700 100

Cenger Fine, medium  Urban 4400 100
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Table 1 (Continuation)

Touristic Beach Sand Type Beach Type  Beach Length — Beach Width
Region Name M) (M)
Kizilagac Fine, medium  Urban 5600 50
Konakls Tiirkler Fine, medium  Semi-Urban 4000 50
Payallar Fine, medium  Semi-Urban 4500 40
Konakl Fine, medium  Semi-Urban 8500 30
Mahmutlar  Mahmutlar Fine, medium  Urban 5150 75
Kargicak Fine, medium  Urban 2000 50
Okurcalar ~ Okurcalar Fine, medium  Semi-Urban 8000 40
Patara Patara Fine Urban 6700 100
Side Side Fine, medium  Semi-Urban 10000 60
Manavgat Fine, medium  Semi-Urban 5000 60
Tekirova Tekirova Fine, medium  Semi-Urban 3700 50

Source: own elaboration based on Yalcin (2016).

Figure 1
The location of Antalya region
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2.2. Data

The biggest challenge in monitoring price changes is accessing the sector’s
dataset which is not available. The internet sites have been commonly
used as a data source as they facilitate access to large datasets. For exam-
ple; Bulchand-Gidumal ez 4/ (2013) seems to have examined 1773
customer reviews from TripAdvisor site and Melidn-Gonzélez ez al. (2013)
have studied 16,680 data from the eWOM site. In this study, one of the
world’s most widely used travel sites was used to prepare the dataset. This
website offers a booking tool as well as an online catalog for information
about the hotels, resorts, and pensions with various features. The facility
features are populated with the information obtained from the website.
The arrangement of these features has made it easier to group them.

The room rates of the accommodation facilities, which made up our
sample, were acquired from the relevant website in the first week of August
2015, for one-day accommodation in the first week of August 2015. The
room rates for just the standard rooms of the same categories were obtained
and not for other categories. Thus, the problem of the price variability
that can arise from the fact that the website offers different prices on
different days has been avoided.

The room rates, which have been defined as the dependent variable,
are the lowest room rates offered by the accommodation facilities. During
the acquisition of the room rates, special discounts made by the website
were not taken into consideration.

The attributes of the facilities were acquired from the website, and
their locations were acquired by using online-map services between March-
June 2016. 1444 data about the accommodation facilities were compiled
and prepared for the statistical analysis methods. The attributes (the
characteristics of the accommodation facilities) were related to the vector
data of the point features (the coordinates of the accommodation facilities)
in this study. Table 2 shows the attributes i.e. the variables of the model.

Since the room rates are not stable but change every week, collecting
data from 1444 hotels within a week was a very tedious process.

2.3. Exploratory Spatial Data Analysis

The spatial data have specific coordinates on the map. The methods
developed for the analysis of these data arise from the idea that the close
entities can have similar values and cannot be independent of each other
(Anselin, 1988). Exploratory Spatial Data Analysis (ESDA) examines the
existence of the spatial relationships and certainly focuses on the spatial
characteristics of the data (LeSage, 1999). Two kinds of problems arise
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when studying with spatial data. The first one is the spatial autocorrelation
between the observations, and the second one is the spatial heterogeneity
of the designed relationship. In the presence of the spatial autocorrelation,
the exploratory spatial data analysis is used, whereas the classical data
analysis methods, such as the least squares regression, should be used in
the absence of spatial autocorrelation. The predictors will lose their effec-
tiveness on the obtained parameter estimations when the spatial autocor-
relation is ignored (Basu and Thibodeau, 1998).

The spatial autocorrelation is categorized into two groups as global
and local. The Local Indicators of Spatial Association (LISA) is used to
measure the relationship between a specific area and the areas (neighbors)
defined by the researchers as neighbors. The global spatial autocorrelation
survey provides information about the spatial model of the whole area
(Ord and Getis, 1995; Anselin, 1995). The first studies on spatial auto-
correlation were carried out by Geary (1954) and they defined the weight
matrix simply as w = 1 if they are neighbors, and w;= 0 if they are not
(Anselin ez al., 2004). In studies on spatial data, the spatial neighborhood
matrix is defined to explain the spatial neighborhood relationship, i.e. the
autocorrelation. These weights represent a measure of diffusion or inter-
action. The spatial econometric model is then predicted based on these
weights (Anselin ez al., 2004).

Since the location has strong impacts, this approach is appropriate for
the room pricing model in accommodation facilities. In other words,
there is a spatial autocorrelation at the room rates of the accommodation
facilities. Taking the spatial structure of data into account, the spatial
regression methods are used to solve this problem.

2.3.1. Spatial Autocorrelation

The exploratory statistics showing the presence of spatial autocorrelation
between the analysis units and their neighbors need to be addressed at the
beginning of the spatial data analysis studies. The most commonly used one
among them is the Moran-I statistics (Moran, 1950). The Moran-I statistics
is used to determine the linear relationship between the mean values of an
observation and its neighbors (Ward and Skrede Gleditsch, 2008).

The Moran-I statistics, which is based on the assumption that the
errors are normally distributed, is shown in Equation 1 (Anselin, 1992):

n Tt T i — 6=

1= (1)

So X 2
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where 7 denotes the number of observations. The S here is stated in
Equation 2:

S, =2 T wy (2)

When the Moran-I value is close to +1, it indicates strong positive
spatial dependence and when it is close to -1 it indicates strong negative
spatial dependence. And, it indicates no spatial dependency when it is
close to 0. The local spatial autocorrelation values can be measured by
using LISA (Local Indicators of Spatial Association) analysis. LISA cal-
culates a separate spatial autocorrelation value for each region. It gives
results in four categories, namely high-high, low-low, high-low, and low-
high (Anselin, 1995).

In this study, Global Moran-I and LISA methods were used to meas-
ure the spatial autocorrelation of the room rates.

2.3.2. Spatial Regression Models

The spatial autocorrelations are considered in the spatial regression mod-
els. The multiple linear regressions will constitute both an initial and a
benchmarking system for the spatial models. A general model that does
not involve spatial relationships is stated as in Equation 3 (Elhorst, 2010):

Y=al +XB +e 3)

Manski (1993) reveals that three types of interaction effects may
explain why an observation is influenced by the neighboring observations.
(i) Endogenous Effects: The individuals may tend to act in line with the
group behavior. (ii) Exogenous Effects: The individuals may tend to behave
in a manner similar to the external characteristics that make up the group.
(iii) Correlated Effects: The individuals in the same group may tend to
behave in the same way because they have similar characteristics, or they
are exposed to similar environmental impacts. The point to be noted here
is the fact that the endogenous and the exogenous effects arise from other
spatial units, but the correlated effect arises due to environmental factors.

Elhorst (2010) expresses the most general spatial regression model
which involves these three effects in Equation 3a:

Y=pWY +oal, +XB + WX0 +u (32)

u=Wu+e (4)
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Here;

WY denotes the endogenous interaction effects among the dependent
variables,

pWY denotes the endogenous interaction effects among the independ-
ent variables,

WX denotes the exogenous interaction effects among the independent
variables, and

Wu denotes the spatial dependence between the disturbance of the
neighboring spatial units (Elhorst, 2010).

As the other parameters of the model, p denotes the spatial autore-
gressive coeflicient, A denotes the spatial autocorrelation coefficient. £ and
0 constitute the other parameters in the classical regression model (Elhorst,
2010). Different spatial models can be obtained based on whether the
coefficients of p,A , and @ are different from zero (Elhorst, 2010).

The Lagrange Multiplier (LM) statistics spatial error model and spatial
lag model are denoted as LM, and LM, . and they are stated in Equa-

ERR LAG

tion 5 and Equation 6 (Anselin, 1995):

& Wey 5)
M, = LM =72

where 7' is the trace of the matrix and LT:tr((W'W-i-W)W) and
o= gng’. With a degree of freedom of 1, this test statistics conform to
the x? distribution. Here LM, . is stated as follows:

LAG
Er)
LM, = LMp= , s 6)
rAe P ((WXb) M(WXDb) + tr (W' W+ W2)
2
where M is the idempotent matrix and calculated in Equation 7:
M=IWY-XXX)'X )

b, which is the coeflicient vector, belongs to the Ordinary Least Squares
(OLS) predictions. With a degree of freedom of 1, this statistics asymp-
totically conforms to the x* distribution (Anselin ez 4/, 1996).

However, the robust transformations are required when both of these
tests have significant results. Because these tests may result in an inappli-
cable OLS model in case there are other spatial effects. For example, if
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the OLS model is decided to be invalid at the end of the test, this may
also occur in the presence of a spatial autoregressive model. Similarly, the
significance of the test may also arise in the presence of the spatial error model.
Therefore, it is possible to determine the model from which the actual
spatial effect originates by making robust transformations of the Lagrange
Multiplier tests. In case both of the tests are significant, the model of the
significant robust test should be predicted as an alternative to the OLS
model (Anselin ez a/l., 1996). In this study, which is about the determina-
tion of the factors having an impact on room rates of the accommodation
facilities, the impacts of the locations of the facilities on the room rates
are examined. Therefore, the exploratory spatial data analysis is the most
appropriate method for solving the problem of the study.

3. Estimation Results

3.1. The Results of Exploratory Spatial Data Analysis

Whether the spatial distribution of the room rates of the accommodation
facilities shows a clustering or not was examined on the map at first in
the exploratory spatial data analysis. Examining the map (figure 2), it has
been found that the room rates of the facilities located in close proximity to
each other show clustering. The regions where the rates are similar have
the same color. The darkest color seen on the map shows the regions with the
highest prices. For example, “Antalya and Belek”, “Kemer and Géyniik”,
and “Adrasan, Cirali, Tekirova, and Olimpos” regions show clustering in
terms of room rates. The facilities with the highest room rates are in the
Antalya, Belek, and Mahmutlar regions.

Although it points out the existence of a spatial relationship, Moran-I
scatter diagram developed by Moran (1950) was examined to state the
existence of the relationship certainly. As a result, a positive autocorrela-
tion between the room rates and those of their neighbors have been
determined (figure 3).

At the end of these examinations, it was determined that there is a
spatial relationship between the room rates of the accommodation facil-
ities in the Antalya region.

Considering the results of the LISA clustering map (figure 1) in terms
of the room rates, it seems that there is significant spatial clustering in
the neighboring locations. It has been found that there is a positive spatial
relationship between the room rates of the 161 accommodation facilities
in the red regions (Patara, Finike, Olimpos, Alanya) and they affect each
other positively. A positive autocorrelation has been determined between
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Figure 2
Spatial Distribution of the Room Rates and the LISA Analysis Map
of the Accommodation Facilities in Antalya
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Figure 3
Moran Scatter Diagram of the Room Rates of the Accommodation
Facilities in Antalya
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the room rates of the 48 accommodation facilities in the blue regions
(Kalkan, Kas, Tekirova, Goyniik, Beldibi, Belek, Kizilot, Okurcalar,
Mahmutlar), however, the room rates in these regions affect each other
negatively. Moreover, a negative autocorrelation has been observed
between the room rates of 54 facilities in the low-high zones and 11
facilities in the high-low zones. A clearer image of the map was prepared
by using QGIS software in accordance with the values calculated in the
GeoDaSpace software.

3.2. Estimating Ordinary Least Squares (OLS) Regression Model

Once it has been decided that there is a spatial interaction according to
the (figure 3), LM tests have been used to examine the variables causing
this spatial relationship. A hedonic pricing model was developed to deter-
mine whether there is a spatial relationship between the room rates of the
accommodation facilities in 21 regions and then the residuals were
obtained by using OLS estimation. The hedonic room pricing model to
be predicted is given in Equation 8:
(8)

Y = By + BuXL+ BoX2 + By X3+ BuXd + fsX5+ BeX6+ B XT + foXB+ foX9+ fioX 10 + fr X11

+BraX12+ BisX13+ BiaX 14 + B X15 + Big X 16+ frr X17 + BiaX 18 + 1o X19

+B2oX20 + By X21+ BroX22 + BrsX23 + Bra X 24+ BrsX25 + foX26 + BrrX27

+ B2 X28 + B2 X29 + B3oX30 + P31 X3L + B3 X32 + B33X33 + faa X34 + B3sX35

+ B36X36 + B37X37 + BssX38 + 3o X39 + BagX40 + Buy 41+ BunX42 + BusX43

+ BasX44 + BisX45+ PagX46 + Bur XAT + BusX48 + BasX49 + BsoX50 + Py X51

+ By X52 + Bs3X53 + PsaX54 + PssX55 + PsgX56+ sy X7 + PsgX58 + BsoX 59

+ e X60 + Be X61 + Bep X62 + ez X63 + Pes X 64+ PesX65 +u

In order to obtain the most suitable model, a stepwise regression was
carried out to create a new model with statistically significant variables.
The estimated OLS model with significant coefficients is shown in Equa-
tion 9:

)
Y = By + BX21 + BoX52 + o X41 + o X53+ B X54 + B X55 + By X 19 + feX42 + foX59 +
BroX44 + By X2 + By X64 + B1a X65 + BaX49 + X 13 + Bie X 11+ B, X12 + By X56 +
BusX57 + BoX43 + Bry X38+ B2aX63 + oz X4+ BraX5+ BasX35 + focX6+ B X20 +u

There is not a multicollinearity problem in the model estimated by
stepwise regression. The highest value of VIF (Variance Inflation Factors) is
2.66. Since there are so many observations, there is no need to examine the
normality assumption under the central limit theorem. It has been deter-
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mined that there is a heteroscedasticity problem and this problem has been
solved by using the White predictor in the spatial lag model in table 3.

The explanatory variables in the model have been determined to explain
about 55% of the variations in the room rates of the accommodation
facilities in the Antalya region.

According to these results, the major variables having a positive impact
on the room rates of the accommodation facilities in Antalya province
have been determined as having an outdoor pool, a laundry room, a golf
course, a snack bar, and offering massage in the facility and having a
private beach. While offering ironing service in the facility has a negative
impact on the room rate compared to the facilities which do not offer
this service, the standard room type has a positive impact on the room
rates compared to the other room types. This is because it is the most
preferred room type. And also, being close to the sea and the type of the
facility are among the important variables.

After the estimation of the hedonic room pricing model by using
stepwise OLS regression, the residuals were obtained and the spatial weight
matrix was prepared accordingly. The residuals and the spatial weight
matrix were used to perform spatial autocorrelation tests. A number of
matrices were prepared based on various spatial weights while preparing
the spatial weight matrix. The closest k-neighbor matrix (arck10), which
is calculated by the arc distance, was preferred to be the most suitable
weight matrix. The proximity of the locations of the facilities to each other
and being located in the coastal zone of the Mediterranean region have
been determined to be important. Furthermore, the Moran-I value,
obtained by calculating the Moran-I statistic from OLS regression resid-
uals, was determined to be 0.212 which shows a strong positive spatial
dependence.

Both LM (Lag) and LM (Error) tests were determined to be significant
at the 1% significance level. Since the Robust LM (Lag) <Robust LM
(Error), the spatial autocorrelation has been interpreted to be the result
of the Spatial Lag Model. The results of the Robust Spatial Lag Model
estimation are presented in table 3 and table 4.

The spatial models designed based on spatial weight matrix are the
Spatial Lag Model (SLM), Spatial Error Model (SEM), the robust versions
of these two models Robust LM (Lag), Robust LM (Error), and the
Spatial Autoregressive Moving Average (SARMA) model. Firstly, it was
tested whether two models were significant compared to the OLS regres-
sion model by using LM tests. The LM test results are presented in table
5. The LM test results and the matrix have been obtained by using the
GeoDaSpace software.
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Table 3

Parameter summary of OLS, Stepwise OLS,
and SLM Estimation results

Variable OLS Stepwise OLS SLM
CONSTANT 5.300*** 5.674*** 4.375%
X9 0.033
X8 -0.048
X7 0.011
X65 0.107 0.132* -0.011
X64 -0.120* -0.121%** -0.189***
X63 -0.001* -0.002** -0.002**
X62 -0.000
X61 -0.052
X60 0.103
X6 0.022* 0.025** 0.024**
X59 0.347*** 0.409*** 0.167
X58 -0.084
X57 -0.055 -0.064* -0.065**
X56 -0.064* -0.075** -0.060*
X55 -0.122 -0.128*** -0.134***
X54 -0.088 -0.087* -0.073
X53 -0.105 -0.109*** -0.095**
X52 -0.155 -0.188**

X51 0.029
X50 0.000
X5 -0.258*** -0.246*** -0.219***
X49 0.128*** 0.142%** 0.146***
X48 -0.036
X47 -0.006
X46 -0.039
X45 -0.004
X44 0.068* 0.063* 0.053*
X43 0.081 0.078* 0.078
X42 -0.086** -0.104*** -0.091**
X41 0.085** 0.083** 0.083**
X40 -0.026

X4 0.308*** 0.315% 0.282%**
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Table 3 (Continuation)
Variable OLS Stepwise OLS SLM
X39 0.035

X37 0.010

X35 -0.081** -0.100%** -0.102%**

X33 -0.037

X31 0.003

X3 -0.031

X28 0.016

X26 0.002

X24 -0.015

X22 0.100*

X20 0.155%** 0.172%** 0.175***

X19 -0.025** -0.029** -0.029**

X17 -0.032

X15 -0.050

X13 0.001*** 0.001*** 0.001***

X11 0.323*** -0.329%** -0.301***

X1 0.118

*significant at .10 level, **significant at .05 level and ***significant at .01 level
Source: Own elaboration based on Yalcin (2016).
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According to the estimation results of the Spatial Lag Model obtained
using the robust estimator in table 3, the variables indicating whether the
facility has a golf course and a sauna, the distance between the facility
group and the sea with a distance ranging between 501 and 1000 meters,
and the variables other than “sand type 2” in the group determined as
coarse sand were determined to be significantat .10 level. The explanatory
variables of the model explain about 55% of the variations in the accom-
modation rates of the facilities in Antalya province.

Table 4
The result report of the spatial autocorrelation of the room rate
Variable OLS Stepwise OLS SLM
W_LNFYT=p 0.238"
AIC 2396.380 2352.268
SIC 2744.542 2499.973
R-squared 0.5572 0.5473
Adj. R-squared 0.5363 0.5378
Pseudo R-squared 0.5549
Spatial Pseudo 0.5478
R-squared

Source: Own elaboration based on Yalcin (2016).

Table 5
The LM test results
Spatial dependence Value Probability

Moran’s I(error) 6.307 0.000
Log-Likelihood -1148.134

LM (lag) 28.899 0.000
Robust LM (lag) 10.619 0.001
LM (error) 21.658 0.000
Robust LM (error) 3.378 0.066
LM (SARMA) 32.277 0.000

Source: Own elaboration based on Yalcin (2016).

The robust estimation results of the Spatial Lag Model seem to be
statistically more significant compared to the results obtained by using
OLS estimation. The value of the p = w_LnRate coefficient has been
determined to be 0.238, which means that it is positive and significant
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and there is a strong autocorrelation. Besides the effects of these factors
such as geographical location and environmental effects, the room rates
of the accommodation facilities in Antalya province can also be said to
have a relationship with the room rates in the neighboring locations.
Accordingly, an increase of 1 TL in the room rate of the neighboring
facility leads to 0.238% increase in the room rate of the facility. This
variable is one of the most effective variables in the model.

According to the results obtained, while having an outdoor pool
increased the room rate by 0.19%, having an indoor pool found to be
insignificant in the model. Besides it, the variables that increase the room
rate are determined to be the availability of laundry services, the availa-
bility of massage services, the number of rooms, the availability of the
facility’s private beach, having a snack bar in the facility, and being affil-
iated to a chain hotel group.

In the analysis, the dummy variables, X53, X54, and X55, which were
obtained by measuring the distance between the facility and the sea, were
found to be significant. The room rates of the facilities in the X53 group,
which have a distance to the sea ranging from 101 to 500 meters, were
found to have 0.09% lower rates than facilities having a distance to the
sea ranging from 0 to 100 meters. And also, the room rates of the facili-
ties in the X54 group, which have a distance to the sea ranging from 501
to 1000 meters were found to be 0.07% lower than the rates of the basic
level group, and the room rates of the X55 group (the distance to the sea
is more than 1000 meters) were determined to be lower by 0.13%. It has
been determined that the distance to the sea has a negative impact on the
room rates. The room rates decrease in line with the locations of the
accommodation facilities being away from the sea.

X1 and X2 are the concept variables which were designed to determine
the effect of selected facility concepts on the room rates. The coeflicient
of the “half board/full board” facility concept in group X1 was found to
be insignificant compared to the “room/bed and breakfast” concept,
which has been defined as the base level. However, in the X2 group, the
rates of the facilities with the concept of “all-inclusive/ultra-all-inclusive”
were found to be 0.17% higher than those of the basic level group (bed
and breakfast).

Variable groups about the facility types have been designed as base
level (hotel/motel/boutique hotel/beach hotel), X3 (fat/suite/residence/
villa/pension/apartment), X4 (deluxe/all-in resort hotel/club/resort), X5
(guest house/palace/aparthotel/tree houses/bungalow/camping). The
coeflicient of the facilities categorized in X3 group is insignificant. How-
ever, the room rates of the facilities in the X4 group are 0.28% higher
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than those with the base level. The room rates of the facilities in the X5
group are 0.22% lower than those of the facilities with the base level.

Considering the effects of the beach properties on the room rates of
the accommodation facilities, the variable X63, which indicates the width
of the coast where the facility is located, was found to be significant and
it reduced the room rate by 0.002%. The variables indicating the sand
type of the beach are categorized as the base level (fine sand), X64 (medium
sand), X65 (coarse sand). The room rates of the facilities with a beach of
medium sand type are 0.18% lower than those of the base level with a
beach of fine sand. However, the effect of the variable of having a beach
of coarse sand on the room rates of the facilities was found to be insig-
nificant. That is, the beach of the facility had no importance since the
beaches described as coarse sand are often rocky areas. In such regions,
other aspects of the facilities become important. In a similar study, Rigall-
I-Torrent et al. (2011) noted that the natural beaches had a negative
impact on the room rates of the accommodation facilities; moreover, the
coarse sand had a negative effect on room rates compared to the fine or
very fine sand.

According to the model in table 3, one of the most influential variable
is the room type. Therefore, the variable group defining the room type
was categorized into two groups as the standard room for 2 people (base
level), and the other group (deluxe room/quin/superior for 2 people/
family room for 4-6 people/twin-bed bungalow villa). According to the
results in table 3, the ROOM_TYPE variable was determined to be sig-
nificant. In line with this result, the room rate for a deluxe room/quin/
superior/family room for 4-6 people/twin-bed bungalow villa for 2 peo-
ple were found to be 0.30% lower than the room rates of the group with
standard rooms for 2 people.

And also, in line with the results in table 3, the variables affecting the
room rates negatively are the number of languages spoken in the business,
offering fax service in the facility, having an a la carte restaurant, and
offering ironing service in the facility. This is because offering these
services require new employment and additional costs to the accommo-
dation facility. Increasing the number of languages spoken in the facility
can be given as an example. Increasing the number of languages spoken
can only be available by having new employees. And also, requiring new
space and staff, the fax and ironing services are not usually demanded
and cause additional costs. The a la carte restaurant is a feature that does
not create much demand in the general sense in facilities of the region.
Since the facilities in the region offer all-inclusive concepts, they eliminate
the difference between similar food services. Moreover, providing an 4
la carte restaurant service will require additional space and employment
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and thus, additional costs will arise. Therefore, it can be considered that
the number of languages spoken in the facility, offering fax service, hav-
ing an a la carte restaurant, and offering ironing service have a negative
impact on the room rates of the facility.

Since p (rho) coeflicient is also statistically significant and positive, it
shows the presence of a positive autocorrelation. Thus, it means that the
increase in the room rates of the facilities in the neighboring locations
will lead to an increase in the rates in the relevant location. Moreover, the
variables which were found statistically significant according to OLS
results, such as having a golf course and offering newspaper service, were
found insignificant according to spatial analysis. The golf courses cluster
mostly in Belek region in the province of Antalya and many facilities in
the province use the same golf course. Therefore, its impact on the room
rates was determined to be spatially insignificant.

3.3. Mapping of Exploratory Spatial Data Analysis Results

The LISA maps facilitate understanding the spatial density visually and
they are an important part of the spatial analyses. In this study, the LISA
maps of the significant features of the facilities in table 3 based on the
Spatial Lag Model were prepared by using QGIS software. The results
obtained by using GeoDa software were used to map the data.

The feature of having an outdoor pool, which was determined to be
significant, is a good example to assess spatial data analyses. Having an
outdoor pool in the facilities is a variable that shows spatial interaction and
gets influenced by the neighboring area. As a result, having an outdoor pool
shows positive autocorrelation in Kemer, Beldibi, Goyniik, Belek, Kizilot,
Avsallar, and Mahmutlar regions and the facilities have an impact on each
other with a high-high rate. There is a negative autocorrelation in other
regions, they have a low-high impact on each other. In short, the outdoor
pool of a neighboring facility has a positive impact on the other facilities
that have an impact on each other with a high-high rate. A facility with an
outdoor pool influenced the other facilities to have one (figure 4).

Examining the LISA map of the feature of having a private beach for
a facility, a positive autocorrelation is observed in Beldibi, Belek, and
Okurcalar regions and they are influenced by each other with a high-high
rate. Moreover, Patara and Olimpos regions also show positive autocor-
relations and they are influenced by each other with a low-low rate. There
is a negative autocorrelation in the other regions and they have a low-high
impact on each other. In short, the private beach of a neighboring facility
has a positive impact on the other facilities that have an impact on each
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Figure 4
LISA Maps
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other with a high-high rate. A facility with a private beach influenced the
other facilities to have one.

The LISA maps of the other variables can be seen in (figure 4).

Conclusions

In this study, it was tried to determine the features that have an impact
on the room rates of 1,444 accommodation facilities in 21 tourism regions
in Antalya province. Therefore, the physical characteristics of the facility
and the features of the beach used by the facility have been examined
whether there is a relationship between these features and the accommo-
dation prices. The results showed that using spatially weighted regression
method is more suitable than classical regression methods in the hedonic
pricing models where the spatial impacts are considered to be higher.
These results are consistent with the studies in the literature (Latinopou-
los, 2018; Kostakis and Theodoropoulou, 2017; Hajilo ez al., 2017).

The map showing the spatial distribution of the room rates has pointed
out a spatial clustering. Moran-I scattering diagram and Moran-I coeffi-
cient have shown that the room rates are positively autocorrelated with
room rates of the neighboring regions. In line with this, a spatial relation-
ship has been determined between the room rates of the accommodation
facilities in Antalya province. The LISA clustering map provided signifi-
cant spatial clustering for neighboring locations in terms of accommoda-
tion prices.

At the end of examining the spatial distribution map, Moran-I test, and
LISA analysis, a spatial interaction has been identified and 26 variables out
of a total of 65 variables have been determined to be statistically significant
by using stepwise regression analysis. At the end of the hedonic pricing
model, which has been estimated by using stepwise regression analysis, the
spatial autocorrelation tests have been carried out by using the residuals and
the spatial weight matrix obtained. As a result, the spatial autocorrelation
has been concluded to be due to the Spatial Lag Model.

Explanatory variables of the Spatial Lag Model explain about 55% of
the variations in the room rates of the accommodation facilities in Antalya
province. According to the results of this model, the variables which have
a significant contribution to the room rates of the accommodation facil-
ities in Antalya province are the type of the facility, the change of the
prices in the neighboring facilities, being affiliated to a hotel chain, hav-
ing an outdoor pool, having a snack bar, having a private beach, laundry
service, number of rooms, newspaper service, facility concept, massage,
and the number of stars. The features which have a negative impact on
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the room rates are the room type, the sand type, the distance to the beach,
fax service, 4 la carte restaurant, and the number of languages spoken in
the facility.

Among the variables which have been found to be significantly effec-
tive on the room rates by the stepwise regression analysis, having a golf
course and sauna, the medium sand type, the variables indicating the
distance to the beach (the facilities with a distance ranging between 501
and 1000 meters to the beach), have been found to be statistically insig-
nificant in accordance with the results of the Spatial Lag Model. To
conclude, these variables have a significant effect on the room rates, but
they have no spatial effect.

The robust predictor results of the spatial lag model obtained by the
exploratory spatial data analysis have been determined to be statistically
more significant compared to the results of the stepwise regression anal-
ysis. The value of the p coefficient has been found to be 0.238. Accordingly,
the increase in the room rates of the neighboring enterprises leads to an
increase in the room rates of the facility by 0.238%. This variable is one
of the most effective variables in the model.

The results of the study about the sand type of the beach used by the
accommodation facility are consistent with the results of the study of Rigall-
I-Torrent ez al. (2011) on the impact of the beach features on the room
rates in Catalonia/Spain. It has been determined that the room rates of the
facilities with a beach of medium sand type are 0.18% lower compared to
the accommodation prices of the facilities with beaches of fine sand. It has
also been observed that the room rates get lower in line with being away
from the beach. This situation implies the importance of the prediction
coeflicient of spatially weighted regression in the global modeling framework
in which the spatial regression has been included in the hedonic pricing
model. It has been revealed that this has been more innovative than the
conventional methods in terms of room pricing of the accommodation
facilities. The number of stars and the location of the facility have been
determined to have a positive impact on the room pricing. The results of
the study by Zhang ez al. (2011) on the number of stars and the location
of the facility have been consistent with the results of this study.

The studies about the coasts on which the accommodation facilities
are located are important in terms of the strategic decisions taken by the
operators of the accommodation facilities, the new investors, and the local
governments. With this study, the parameters affecting the room rates of
the facilities in Antalya province and their spatial relationship have been
predicted. The facilities will be able to take appropriate measures based
on their locations by using the obtained model. The features that have a
higher impact on the accommodation prices will be considered and the
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other features will be improved accordingly. For new investors, the param-
eters specified in this model can be taken into account while deciding on
the land on which the facility will be constructed.

In new studies, the distances from each accommodation facility to the
city center and the airport can be included in the scope of the model.
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