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Abstract

In this study, different types of demand for mobile communications are
discussed and price elasticity, income elasticity and cross-price elasticity of
demand are analyzed for the case of Turkey. In the analysis, multiple linear
regression approach is preferred and 68 quarterly time series between 2001 and
2017 are used. This study is the most comprehensive and up-to-date analysis of
the Turkey Mobile Telecommunications Market and contributes to the empirical
market analysis literature. The results obtained are as follows: The demand for
access to network has (-1.4) price elasticity, (0.7) income elasticity and (-0.2)
cross elasticity. The demand for network usage has (-0.2) price elasticity, (0.4)
income elasticity and (0.4) cross elasticity. The demand for mobile diffusion has
(-1.3) price elasticity, (0.6) income elasticity and (-0.2) cross elasticity.

Keywords: Mobile Communication Demand, Demand Elasticities, Access to
Network, Network Usage, Diffusion Demand.
Oz

Bu ¢alisgmada mobil iletisim i¢in tanimlanan farkli talep tipleri tartisilarak talebin
fiyat esnekligi, gelir esnekligi ve capraz fiyat esnekligi Tiirkiye 6rnegi i¢in analiz
edilmistir. Coklu dogrusal regresyon yaklagiminin tercih edildigi analizde 2001-
2017 yillart arasindaki 68 ceyrek donemlik zaman serileri kullanilmigtir. Bu
calisma, Tiirkiye Mobil Telekomiinikasyon Piyasasinin en kapsamli ve giincel
analizdir ve ampirik piyasa analizi literatiiriine de katki saglamaktadir. Elde
edilen sonuglara gore talep esneklikleri talep tiirlerine gore soyledir: Aga katilma
talebinin fiyat esnekligi (-1.4), gelir esnekligi (0.7) ve ¢apraz esneklik (-0.2)’dir.
Ag1 kullanma talebinin fiyat esnekligi (-0.2), gelir esnekligi (0.4) ve capraz
esneklik (0.4)’diir. Yayilma talebinin fiyat esnekligi (-1.3), gelir esnekligi (0.6)
ve ¢apraz esneklik (-0.2)’dir.
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1. Introduction

Elasticity, which has a very important place in demand structure analysis,
refers to the sensitivity of an economic variable to change in another
economic variable. The direction and degree of response of consumers to
the changes in the factors that determine the demand direct the behavior
of other actors in the market. The most important variables of consumer
decision functions are price, income and related goods price. In case of a
change in these factors, how demand will change is measured by price
elasticity, income elasticity, and cross-price elasticity of demand. The
price elasticity of demand is the percentage of change that the price
change will create on demand. The income elasticity of demand is the
percentage change of demand due to the change in consumer income. The
cross-price elasticity of demand, also called cross-elasticity, is the
percentage change that occurs in the demand of a good, with an increase
in the price of another good associated with the good being analyzed.
These elasticities, which are important determinants of the decisions that
are effective in shaping the market structure, are among the most
fundamental indicators of consumer behavior (Acemoglu et al., 2016:
105; Frank, 1991:112; McEachem, 1994: 70; McConnell et al., 1993:
122).

Telecommunications services meet the need for communication, and
although demand has taken different forms, this demand has continuously
increased over time. The demand for mobile telecommunications services
also grew rapidly beyond expectations. This situation made the mobile
telecommunications market one of the basic and strategic markets of
economies. These markets, which directly or indirectly affect almost
whole society, tend to develop by moving away from competitive
structure with their unique characteristics. This situation provides
important opportunities for operators. The regulatory authorities,
however, also face many current and potential problems that need to be
addressed and intervened. Operators are constantly developing new
strategies with the effort to protect and increase their profits by evaluating
the resulting opportunities. The regulatory authorities seek to produce
policies to ensure and protect the productivity and efficiency of the
market. These two actors of the market should carefully monitor and
analyze consumer behaviors for success in the steps and decisions to be
taken (Hausman and Ros, 2012: 38; Ahn and Lee, 1999: 297; Banerjee
and Ros, 2004: 2; Madden and Neal, 2004: 519).

In mobile telecommunications markets, three types of demand can be
mentioned: demand for access to network, demand for network usage and
demand for mobile diffusion. In order to become a mobile subscriber of a
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particular operator, the consumer bear a cost to participate in the
operator's mobile network. Participation in the network makes the
consumer accessible. However, another price needs to be paid to reach
other people. Participation in the market by purchasing a line from an
operator is defined as demand for access to network. The subscribers who
have access to the network, bear a new cost to call and communicate with
other subscribers and this is the demand for network usage. The demand
for mobile diffusion is the redefinition of the demand for access to
network by adding the country's population to the calculations. The ratio
of the total number of mobile subscribers in the country's population is
defined as the mobile penetration rate. This ratio shows the spread of
access to mobile telecommunications network in a country. It is used as
an important indicator in the analysis of mobile telecommunications
markets as it incorporates the current and potential market size together in
the calculations. Accordingly, the demand for access to network is
measured by the total number of subscribers. The demand for network
usage is measured by the monthly average call times (MoU) of mobile
subscribers. Finally, the demand for mobile diffusion is measured by the
mobile penetration rate (Waverman et al., 2016: 39; Dineen, 2000: 5;
Hausman and Ros, 2012: 38; Hausman and Sidak, 2007: 387; Danaher,
2002: 119; Tishler et al., 2001: 1479; Ward and Woroch, 2009: 29;
Grzybowski, 2004: 2).

In this study, the price, income and cross-price elasticities of demand for
mobile communications in Turkey is estimated considering the above
three types of demand with the help of 68 quarterly time series data
between the years 2001 and 2017. This study is unique for the Turkish
market by considering different types of demands when examining the
demand characteristics of mobile communication in Turkey. In addition,
it is the most comprehensive and up-to-date study analyzing the Turkish
market by using the data from 2001 to 2017 and contributes to the
literature by providing the analysis of Turkey Mobile
Telecommunications Market. In the next part of the study, mobile
communication services in Turkey is evaluated with the help of market
data. Then a summary of empirical literature about demand analysis of
mobile telecommunications markets is given. In the fourth part, the
empirical analysis which prefers multiple linear regression (MLR)
approach is performed and data, models, methods used and estimations
are given. In the conclusion section, the information obtained from the
estimation of three different models is evaluated by taking into
consideration the market characteristics and expectations.
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2. Mobile Communications in Turkey

In Turkey, mobile communications commenced in 1994, developed
rapidly and prevailed in. Between the years 1994 and 2001 there were
two operators (Turkcell and Telsim) providing service in Turkey’s mobile
telecommunications market. The number of operators increased to four
(Turkcell, Telsim, Aria and Aycell) between the years 2001 and 2004 and
after 2004 three operators (Turkcell, Telsim and Avea) continued to
provide service. Vodafone bought Telsim in 2005 and serves on the
market under the name "Vodafone" since then. Furthermore, Avea has
been serving on the market with the "TT Mobil" brand since 2016. In
other words, Turkcell, Vodafone and TT Mobile are the three operators
currently provide mobile communication services in Turkey. In Turkey
Mobile Telecommunications Market, the total number of subscribers
reached 80.6 million and the penetration rate became 99.8% in the third
quarter of 2018. 44.3% of the subscribers in the market use prepaid and
55.7% postpaid mobile communication services. 88.2% of these
subscribers are individual and 11.8% are corporate subscribers. At the
end of September 2018, the market share of operators in the market was
43.3% for Turkcell, 30.9% for VVodafone and 25.8% for TT Mobil. ARPU
values, which represent the average revenue per user that operators get
from for mobile communication, are 34,3 TL for Turkcell, 32,5 TL for
Vodafone and 31 TL for TT Mobil in the third quarter of 2018. In this
quarter, a total of 69 billion minutes of mobile traffic volume was
realized in the market. Approximately 26 billion minutes of this mobile
traffic was carried out by Turkcell subscribers, approximately 24 billion
minutes by Vodafone subscribers and approximately 19 billion minutes
by TT Mobil subscribers. As of September 2018, MoU values of
subscribers showing monthly average mobile calls were 388 minutes for
Turkcell, 493 minutes for Vodafone and 502 minutes for TT Mobil.
Mobile subscribers made 50% of their calls in the network of the operator
(on-net) they used. Approximately 46% of the calls were made out of the
network to the subscribers of other operators (off-net) and approximately
4% of the calls to fixed line communication services (BTK, 2018: 58-78).

3. Empirical Literature

Studies addressing the demand characteristics of mobile communications
started to take place in the literature in parallel with the spread of mobile
communication. As one of the first studies, Hausman (1999) calculated
the elasticity of demand for mobile communications in the United States.
Using the number of subscribers as the quantity of demand, Hausman
(1999) estimated the price elasticity of demand as (-0.50) and the income
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elasticity of demand as 0.193 in the analysis made by the data between
the years 1989 and 1993. Ingraham and Sidak (2004), who analyzed the
same market using data for the years between 1999 and 2001, estimated
the price elasticity of demand in the range between (-1.12) and (-1.29).
Using data from 64 different countries, Ahn and Lee (1999) identified
three different prices as a connection fee, monthly charge and a three-
minute local call rate, and estimated the price elasticities of the demand,
respectively as ( -0.25), (-6.1) and (-30.62). Ahn and Lee (1999)
calculated the income elasticity as (0.24). Okada and Hatta (1999)
evaluated the first periods of Japan Mobile Telecommunications Market
and calculated the price elasticity of demand for mobile communication
as (-3.96) in the empirical analysis made with the data of years between
1992 and 1996.

Danaher (2002), who discussed the demand for mobile communications
in New Zealand, estimated the price elasticity of the demand for access to
network between (-0.06) to (-0.35) and the price elasticity of the demand
for network usage between (-0.09) to (-0.71). Dewenter and Haucap
(2004) took into account the Austrian market and predicted the price
elasticity of demand with two different approaches: dynamic and static.
In the study using monthly data belonging to the period between 1998
and 2002, the price elasticity of demand in the static model was
calculated as (-0.56) and in the dynamic model as (-0.74). Rodini et al.
(2002) estimated the price elasticity of mobile communications (-0.43) as
a result of the US market survey for the years 2000 and 2001 and found
that income elasticity decreased and approached to zero as income level
decreased. Hazlett and Munoz (2009) analyzed the quarterly data for the
1999-2003 period of the country group consisting of 28 countries and
calculated the price elasticity of the demand (-1.12). Hausman and Sidak
(2007), who analyzed the U.K. and Ireland market, estimated the price
elasticity of demand as (-0.84) and income elasticity of demand as (0.43).
Growitsch et al. (2010) calculated the short-term and long-term price
elasticities of the mobile communication demand respectively (-0.09) and
(-0.60) by using the data between 2003 and 2008 of the 61 mobile service
providers serving within the European Union. Hausman and Ros (2012)
estimated the price elasticity of demand in the range between (-0.47) to (-
0.59) and income elasticity (0.13) by analyzing the quarterly data for the
2004 and 2011 period from 17 different countries.

Haucap et al. (2010) looked at the initial developmental stages of the
market and estimated the demand elasticities for the mobile
communications market in Turkey using the monthly data between the
years 2002 and 2006. Haucap et al. (2010) predicted the price elasticities
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of demand separately for short and long term and considered network
usage as the demand quantity. They obtained the price elasticity of the
demand for using network in mobile communication for short-term (-
0.27) and long-term (-0.45). In the study, the income elasticity of demand
was obtained as (0.157) and the cross-price elasticity of the demand was
found to be (0.26).

This study, it is separated from Haucap et al (2010) by taking into
consideration different types of demands when examining the
characteristics of mobile communication in Turkey. In addition, despite
the Haucap et al (2010), which uses data from 2002-2006, this study is
the most comprehensive and up-to-date study analyzing the Turkish
Mobile Communication Market using data from 2001-2017 and
contributes to the literature of market analysis with Turkey Mobile
Communication Market analysis.

4. Empirical Analysis

This empirical analysis aims to estimate price, income and cross price
elasticities of demand for mobile communication in Turkey by taking into
account different demand definitions. For this purpose, MLR analysis is
carried out by using 68 quarter-period time series from the first quarter of
2001 to the last quarter of 2017 and ordinary least squares (OLS) method
is preferred in the estimations of three different models.

4.1. Data and Model

The models to be estimated in the analysis are based on the function (1)
and this function is based on the adaptation of the function used by
Taylor (1994: 241) for telecommunication demand to the mobile
telecommunication markets.

Qa= f(Pa’Y’Pb'X) (1)
Here Q. shows the quantity of demand, Pa service price, Y consumer

income, Py associated service price and X other variables. Based on this
function, the following three different demand models will be estimated.

Model I sub, =arpu, + gdp, + farpu, +con, +u,
Model Il : mou, = arpu, +gdp, + farpu, +con, +u, )
Model 111: pen, =arpu, + gdp, + farpu, +con, +u,

In these models, sub: shows the total number of subscribers, mou
monthly average calling time per subscriber and pen: mobile penetration
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rate. sub;, mou;, and pen; respectively represent demand for access to
network, demand for network usage and demand for mobile diffusion.
subt, mou;, and pen; are used following the study of Waverman et al.
(2016: 20), Ward and Woroch (2009: 29), Hausman and Ros (2012: 23)
and Dineen (2000: 5). The arpu; variable, which represents the average
monthly revenue per subscriber on the market, is used as the price of
mobile communications based on the studies of McCloughan and Lyons
(2006: 70), Shi et al. (2006: 34) and Cho, et al. (2016: 11). The gdp:
variable, per capita gross domestic product in the country, is included in
the model by considering McCloughan and Lyons (2006: 70), Hausman
and Ros (2012: 25) and Dineen (2000: 5) as the consumer income. farpu
variable is used to represent the price of fixed line telephone services
which is a related service of mobile communication service. This variable
is the monthly revenue received per subscriber for fixed telephone
services and is used in order to observe the cross-price elasticity in the
study that is done by Ahn and Lee (1999: 302), Ward and Woroch (2009:
29). con; variable which represents the market concentration is added to
the model as a control variable considering the study of Lyons (2006: 12:
23), Hausman and Sidak (2007: 403). As a con; variable, two values will
be added separately to the model to make estimation. These values are the
Herfindahl-Hirschman Index (HHI) which is square of the firms’ shares
in the market aggregated and the Concentration Ratio 1 (CR1) which is
based on the market share of the largest firm in the market. In other
words, three different estimations will be made for each model which are
without control variable, with hhi; variable and with crl; variable. The
monetary values in the series are all real values and since the main
purpose of the study is to estimate the elasticities, the logarithmic
transformation has been made for all variables. Details of the variables
used in the study are shown in Table 1.
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Table 1: Variable Definitions and Summary Statistics

Variable Source Definition Mea Std. D Min Max
subt BTK |Total number of mobile subscribg1.700 {0.198 |1.213 |1.892
mou BTK Monthly average calling time per2'181 0.345 |1.672 |2 669

subscriber

The ratio of the total number of

pen BTK 1o ot : 1.840 0.182 |1.387 |1.991
subscribers in the population

arpu.  |BTK  [Average monthly revenue per\; 5,4 | 434 |1 198 |1.717
subscriber

gdpt TCMB |Per capita GDP 4.211 ]0.091 [3.995 |4.380

farpue  |BTK |[ARPU of fixed line telepht, a5 | 191 |1 154 |1.667
Services

Total square of the mol
hhii BTK |operators’ 3.628 |0.060 |3.544 |3.743
shares in the market

Market share of the largest firm

crl: BTK " lthe market

1.747 |0.060 |1.640 |1.833

As a result of the model estimates, the expectations for the coefficients in
the models are as follows;

- The coefficient of the price variable (arpu;), which shows the
price elasticity of the demand, is expected to be negative (-) in
accordance with the demand law.

- It is expected that the coefficient of income variable (gdp:)
showing income elasticity of demand will be positive (+) in accordance
with normal goods.

- The coefficient of the price of fixed line service price (farpu)
which indicates the cross price elasticity, can be obtained negative (-) or
positive (+). If (-) comes out, there is a substitution relationship between
the two services and if it is (+), then it will be interpreted as having a
complementary relationship between the two services. Since three
different demand quantities are defined, it is possible that this coefficient
may differ between models.

4.2. Econometric Methodology

The three multiple linear regression (MLR) models proposed above will
be estimated separately by the ordinary least squares (OLS) method.
However, since time series are used, it is necessary to check the
stationarity of the series before the estimation process is started. If the
unit root is encountered in the series, it is necessary to ensure the
stationarity of the series by taking the difference of the series. After
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checking the stationarity of the series, the correlation matrix should be
established and the degree of the relationship between the explanatory
variables should be observed. A high level of correlation should be
avoided. After the models are estimated, it should be tested whether the
assumptions such as multicollinearity, heteroskedasticity and normality
are ensured, whether the model is generally (F) and the coefficients
separately (t) are statistically significant. Then, by looking at the adjusted
R? value, it should be evaluated how successful the independent variables
are in explaining the dependent variable. After all these steps, the
coefficients obtained from the estimation can be interpreted. Here, the
MLR model and the OLS method are briefly discussed with their features
and assumptions.

Multiple Linear Regression (MLR): MLR is an important and powerful
method to establish the interaction between a dependent variable like y;
and a series of explanatory variable like xi=(Xio, Xi1,...,xik). Its basic
assumption is the fact that the relationship between the explanatory
variables and the dependent variable is linear. As it is simple and useful,
it is widely preferred in empirical analysis. MLR models are generally
estimated using the OLS method. This method is based on minimizing
the square differences between the observed values and the estimated
values obtained from the model. When a number of basic assumptions are
provided in the estimation of MLR models, the OLS estimator has
statistical characteristics that yield highly successful results (Wooldridge,
2012: 168; Stock and Watson, 2015: 228; Cameron and Trivedi, 2005:
70; Stevens, 2009: 63; Osborne and Water, 2002: 3; Kennedy, 2008: 41).

The basic MLR model can be expressed as follows;
Yi = Bo+ B+ BoXp + ot BXy +U 1=123,.,N ®)

In model (3), yi indicates the i observation of the dependent variable. X
is the i observation of the explanatory variable xi, X« (k=1,2,...,K). The
Lo constant term, the Sy, fo,... P« slope coefficients. Finally, ui represents
the i error term.

The matrix representation of the model makes it easier to understand.
MLR model with k variable can be written with matrix notation as in
equation (4);

y=Xpg+u (4)

Here y represents dependent variable vector with (N x 1) dimensions. X
indicates the explanatory variable matrix with [N x (K+1)] dimensions. S
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is the slope parameters vector with [(K + 1) x 1] dimensions. u shows (N
X 1) error vector.

The matrix number (4) can be written explicitly as follows;

Y1 1 ox, & X By U,

Y, 1 X, & Xy B u,

Yo = E K K| A (5)
| Yn | 11 Xy : X | LBk LUy |

Nx1 NXx(K +1) (K+D)x1 Nxt

The basic MLR model mentioned above can be estimated and p
coefficients can be obtained by OLS method when the necessary
assumptions are provided. These basic assumptions can be expressed in 5
different headings as follows.

Linearity: The most basic assumption of the MLR model is the existence
of a linear relationship between the dependent variable (y) and the set of
independent variables (xi). In other words, the functional relationship
between the dependent and explanatory variables is assumed to be linear
in the parameters. According to this assumption, dependent and
explanatory variables do not have to be linear as assumption is entirely
related to coefficients.

Normality: Secondly, in the MLR model studies, it is assumed that the
expected values of the error terms that represent the difference between
the values of the observations and the values predicted by the model have
a normal distribution. In other words, the expected value of the error
terms is zero.

E(ui| Xiis Kaiveens in):O (6)

Independency: One of the most important assumptions while making
estimations with MLR models is that the error terms are independent of
each other. The terms u; and u; are independent from each other while i#f.
Basically, this indicates that the value of an error term has no effect on
the value of another error term. The violation of this assumption is known
as autocorrelation.

Cov(u, u;)=0 @)
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Homoscadasticity: The homoscadasticity assumption says that the
variance of errors is equal and constant at each level of the variables.
When the variance of errors changes in the different values of the
independent variables, a heteroscedasticity occurs. According to this
assumption, for each value of x;, the variance of the error term (ui) is a
fixed number equal to ¢*. This also means that the variance of y for each
Xi value is constant.

Var (u;|X;) =0’ (8)

Multicollinearity: It is assumed that in MLR models with many
explanatory variables there is no linear relationship between these
explanatory variables. Multicollinearity is the name of the situation when
this assumption is not valid. The most ideal situation is to have no
relation between independent variables, in other words the correlation
value of independent variables by twos to be zero. However, this situation
is very rare and up to certain levels relation between independent
variables is acceptable. However, when this relationship is complete and
almost complete, the OLS method is not used and it is impossible to
calculate the parameters.

OLS method for estimating MLR models is a method that is frequently
used and gives successful results. OLS is an approach that minimizes
squares of differences in observed and estimated dependent variables.
This approach can generally be expressed as in equality (9).

S(B) =Z(yi —-xB)° =(y=XpB)(y-Xp)— m[jn 9)
S value resulting from OLS estimator;
f=(XX)"Xy (10)

Considering the structure of the OLS estimator, the dependent variable is
estimated by equation (11).

¥, =xp (11)
Error terms can be obtained with equation (12).
lji =Y, _Xiﬁ (12)

Various hypotheses can be tested after the MLR model is estimated. With
the F test, the hypothesis Ho is tested in which the dependent variable
cannot be explained by independent variables and the model is not
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generally statistically significant. The t test is used to test the statistical
significance of the 8 parameters one by one showing the relationships
between the dependent variable and the independent variables against the
null hypothesis in which the related parameter is not significantly
different from zero. The F test therefore tests whether the dependent
variable is linearly dependent on all of the explanatory variables. Also the
t test is used to test the relationships between independent variables and
the dependent variable one by one.

4.3. Empirical Analysis Results

Since the time series are used, first of all the stationarity of the variables
was tested by Dickey-Fuller unit root test. It tests the stationarity of the
variables against the Ho hypothesis established on the unit root content of
the series.

Table 2: Dickey-Fuller Unit Root Test Results

Variable: Test Statistic lag Critical Value (%1) p- value

subt -3.636 2 -2.918 0.005
mouk 0.359 2 -2.918 0.979
pent -3.179 2 -2.918 0.021
Level arput -4.371 2 -2.918 0.000
gdpt -0.543 2 -2.918 0.883
farput -0.956 2 -2.918 0.769
hhit -1.199 2 -2.918 0.674
crit 0.306 2 -2.918 0.977
mouk -5.283 2 -2.919 0.000
gdpt -17.783 2 -2.919 0.000
First Difference farput -3.562 2 -2.919 0.006
hhit -4.415 2 -2.919 0.000
crit -3.797 2 -2.919 0.002

According to the results on Table 2, at 0.05 significance level the series
suby, pen;, and arpu; are stationary at the level, in other words they are
determined to be 1(0). It is observed that mou;, gdp:, farpu;, hhi; and crl;
series which contain unit root at the level, become stationary when their
first difference is taken, therefore they are determined to be 1(1). After
this stage, the stationary series at level are used in the same way as they
are, and the series containing the unit root at the level are used after the
first differences are taken.

After the stationarity of the series is maintained, the correlation matrix is
established and it is ensured that there is not a high level of correlation
between the explanatory variables. The correlation matrix is created and
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the results are shown in Table 3. Since the correlation between the
explanatory variables is the same in each model only the correlation
matrix between the independent variables is shared in the Table 3. When
the relations between explanatory variables are examined carefully, there
is a very strong relationship only between hhi; and crl; series. As a matter
of fact, these variables are an alternative to each other and will be
included separately. In this respect, the high correlation between them is
an indication of the correct selection of these two variables as alternative
variables. Apart from that there is not any relation demonstrating high
correlation level. However, after the model estimates are made, VIF
(variance inflation factor) will be still calculated and multicollinearity
will be tested.

Table 3: Correlation Matrix for Independent Variables

arput gdpt farput hhit crl
arput 1.000
gdpt 0.185 1.000
farput -0.205 0.192 1.000
hhit -0.167 0.154 0.186 1.000
cri 0.136 0.157 0.090 0.888 1.000

Model I, which analyzes the demand for access to the network, is
estimated in three different forms and the results are shown in Table 4.
Before the results are interpreted, multicollinearity, heteroskedasticity
and normality are checked and make sure whether the assumptions are
fulfilled for each estimation. The assumptions of the analysis are fulfilled
in all three estimates. When the results of demand for access to the
network models are considered, for all three models the coefficients are
both altogether (F) and individually (t) statistically significant at 0.05
significance level and also their signs are consistent with the economical
expectations. According to the adjusted R? values, it can be said that the
models used in all three estimations explain 93% of the demand for
access to the network. The coefficient indicating the price elasticity of the
demand is obtained (-1.4) in all three estimates. This means that an
increase of 1% in price will reduce the demand for access to the network
by 1.4%. The coefficient, which shows the income elasticity of demand,
is obtained positive as expected and close to each other; (0.68), (0.72) and
(0.71). In other words, 1% increase in income will increase the demand
for access to the network by 0.7%. The coefficient indicating the cross-
price elasticity of demand is obtained negative. This shows that there is a
complementary relation between the demand for access to network in
mobile telecommunications and fixed line telecommunication services.
The coefficients indicating market concentration are obtained negative.
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This shows that moving away from the competitive market structure
discourage some consumers from subscription.

Table 4: Model | Estimation Results

subt cont arpur gdp: farpu: hhii  crli F R%dq _VIF
S L 8, 35 08 08 - [
o o [ (5601 L) 00 (003 | |0y %24 112
T on 2 o5 o o o e

Note: the values in () are probability (p) values.

Model 11, which addresses the demand for network usage in mobile
communication, is estimated in three different forms and the results are
shown in Table 5. The assumptions of the analysis, multicollinearity,
heteroskedasticity and normality are fulfilled in all three estimates. In the
three versions of the model, the estimated coefficients are statistically
significant both together (F) and individually (t) at the significance level
of 0.05. Also their signs are in accordance with economic expectations. It
can be said from the R? values that the explanatory variables explain more
than 40% of the demand for network usage.

Table 5: Model 11 Estimation Results

mout _cont _arpur _gdpt  farput_hhic _crlt  F RZg VIF

Model 0.08 |-0.26 [0.40 [0.37 15.77
la mout |4 05) |(0.01) [(0.00) [(0.03) | |7 (0.00) |0-4041.08
Model ou |004 024 [0.42 [0.43 |T60 | 1397 | odi o8
lb (0.31) |(0.02) |0.00) (0.04) |(0.02) (0.00) [>#49%
Model ow 004 026 042 Jo.40 | T43 1371 | o o
lc (0.30) |(0.01) |(0.00) |(0.03) (0.03) J(0.00) |*439L

Note: the values in () are probability (p) values.

The coefficient, which shows the price elasticity of demand, is obtained (-
0.2) in all three estimates. According to this coefficient which is suitable
to the demand law, a 1% increase in price will reduce the demand for
network usage by 0.2%. The coefficient showing the income elasticity of
demand is also obtained compatible with the expectations and according
to that a 1% increase in income will increase the demand of network
usage in mobile communications approximately 0.4%. The coefficient
indicating the cross-price elasticity of demand is obtained positive. This
means that there is a substitute relationship between the demand for
network usage in mobile communications and the demand for fixed line
telecommunications services. The coefficients of hhi; and crl; are shows
that market concentration discourage consumers from usage.
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The Model Il which addresses the demand for diffusion and indicates the
spread of mobile communication within the population, is estimated and
the results are shown in Table 6. The estimated models fulfill the
assumptions of multicollinearity, heteroskedasticity and normality. It is
seen that the obtained coefficients are statistically significant both
together (F) and individually (t) at the 0.05 significance level, also the
signs are in line with the economic expectations. The independent
variables that are preferred in the model explain more than 90% of the
demand for diffusion. The coefficient, which indicates the price elasticity
of the demand, means that a 1% increase in price will reduce the demand
for diffusion by approximately 1.3%. According to the coefficient of
income elasticity of demand, 1% increase in income will increase the
demand for diffusion by 0.6% in all three estimates. If the demand for
diffusion is taken into consideration, it is concluded that there is a
complementary relation between the fixed line telecommunication service
and mobile communication service as the coefficient for cross price
elasticity of demand is negative. The coefficients indicating market
concentration means that market concentration put off some consumers
from consumption.

Table 6: Model Ill Estimation Results

pent cont _arpur _gdp: farput hhit crls F R%dg VIF

Model 357 |-1.30 [0.60 ]-0.24 208.08
m Pen | 0.00) |(0.00) [(0.00) |(0.04) [ | (0.00) |9-904 |10
Model 350 |-1.31 [065 |-0.18 |-2.96 166,52
b Pen: |0.00) 1(0.00) [(0.00) |(0.05) |(0.03) |~ (0.00) [0-909 |1.12
Model 354 |-1.27 [064 |-0.18 3.09 [169.63
e Pent | 0.00) |(0.00) [(0.00) |(0.05) | (0.01) |0.00) [>-910 |1-10

Note: the values in () are probability (p) values.

The results obtained from the estimates can be evaluated considering the
Haucap et al. (2010) results. If coefficients of price elasticity of demand
compared with the results obtained in the study of Haucap et al. (2010) it
can be said that the demand for mobile communications in Turkey
became more elastic. It can be seen that the income elasticity of demand
increased in time. In the study of Haucap et al. (2010:9-13), which is
based on the network usage to represent the quantity of demand, the cross
- price elasticity of the demand is obtained positive and a substitution
relationship is found. On the other hand, in this study for the demand for
access to network and demand for diffusion a complementary relationship
found and for the demand for network usage a substitution relationship
determined.
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5. Conclusion

In this study different types of demand for mobile communications is
discussed and the price elasticity, income elasticity and cross-price
elasticity of demand is analyzed for the case of Turkey. Demand for
access to network, demand for network usage and demand for mobile
diffusion are estimated using the price, income and related service price
series. In Turkey the mobile communications price elasticities of demand
are obtained as follows: for access to network (-1.4), for network usage (-
0.2) and for mobile diffusion (-1.3). That indicates while operators have
a more elastic demand when getting subscribers, the subscribers’ demand
for network usage is relatively inelastic. If we look at the coefficients of
income elasticity of demand, which reveal how the change in consumer
income affects the demand for mobile communication, the income
elasticity of the demand for access to network and diffusion is between
(0.6) and (0.7) and the income elasticity of the demand for the network
usage is approximately (0.4). That means according to the income
elasticity of demand coefficient, mobile communications in Turkey is
classified as a necessity good by the subscribers. The results obtained
from the estimates of the cross-price elasticity coefficient of the demand
indicating the relationship between fixed line communication service
prices and the amount of mobile communication demand are noteworthy.
When the demand for access to network and demand for diffusion is
examined, it is seen that there is a complementary relationship between
these two services, but when the demand for network usage is considered,
the relationship is a substitution relationship. That suggests consumers
can choose one of those two services to meet the need for
communication, while the two services complement each other in terms
of the growth of network and spread of it among the population. The
coefficients indicating market concentration are obtained (-). This shows
that moving away from the competitive market structure discourage some
consumers from consumption.

The results are very important in terms of strategies to be developed and
policies to be implemented. However, since the market is faced with a lot
of state regulation as of the period analyzed, the study can be developed
by structural break analysis which taking these regulations into account.
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