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ABSTRACT

DEMAND ESTIMATION, RELEVANT MARKET DEFINITION AND
IDENTIFICATION OF MARKET POWER
IN TURKISH BEVERAGE INDUSTRY

Kalkan, Ekrem
Ph.D., Department of Economics
Supervisor  : Prof. Dr. Erol Taymaz
February 2010, 299 pages

This dissertation aims to contribute to the field of economics of competition policy
by analyzing the demand structure and the market power in the Turkish beverage
industry and in the cola market in particular. First, a demand system for the beverage
products has been estimated by using a multi-stage linearized Almost Ideal Demand
System (AIDS). Using the own-price elasticity of cola in a SSNIP test (Small but
Significant Non-Transitory Increase in Price), it is shown that cola market consists of
a distinct relevant product market. Then, the demand elasticities of cola products at
brand and package level have been estimated by the simple and nested logit models.
Finally, the estimated demand elasticities of cola products have been used in
measuring the degree of market power and predicting the effects of a hypothetical
merger between Pepsi and Cola Turca by using a merger simulation technique. The
results show that all cola suppliers have large price-cost margins for most of their
products. Prices of the merging parties increase in average by 15 - 21% after the
merger. The merger also causes the market price to increase by 16- 22% and
consumer surplus to decrease by nearly 5% in average. Finally, depending on these
results, the thesis recommends a stricter merger control criterion than dominance

criterion for competition policy in Turkey.

Keywords: Almost Ideal Demand System, Nested Logit, Market Power, Merger

Simulation, Relevant Market Definition
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TURK ICECEK SANAYINDE TALEP TAHMINI,
[LGILI PAZAR TANIMI VE
PAZAR GUCUNUN BELIRLENMESI

Kalkan, Ekrem
Doktora, Iktisat Boliimii
Tez Yoneticisi : Prof. Dr. Erol Taymaz
Subat 2010, 299 sayfa

Bu tezin amaci, Tirkiye’deki i¢ecek endiistrisinde —6zel olarak da kolali igecek
piyasasinda— talep yapisinin ve pazar giiclinlin analizi yoluyla, rekabet politikasinin
iktisadi acidan incelenmesi alanina katkida bulunmaktir. ilk olarak, iki asamali
biitceleme ¢ergevesinde dogrusallastirilmis Ideale Yakin Talep Sistemi (AIDS)
kullanilarak, igecek iiriinlerinin talep esneklikleri tahmin edilmektedir. Yapilan
SSNIP testi (Kii¢iik Ama Onemli ve Gegcici Olmayan Fiyat Artis1 testi) sonucunda,
kola pazarmin tek basma bir ilgili iiriin pazarini olusturdugu gdosterilmektedir.
Ardindan, kolali icecek iiriinlerinin talep esneklikleri marka ve paket hacmi
diizeyinde basit ve yuvali logit modelleri yordamiyla tahmin edilmektedir. Tahmin
edilen esneklikler, kola saglayicilarinin ¢ogu iiriinde yiiksek fiyat-maliyet marjlarina
sahip olduklarim1 gostermektedir. Birlesme simiilasyonu teknigi ¢ergevesinde yapilan
bir analizle Pepsi ve Cola Turca arasindaki hipotetik bir birlesme sonrasinda,
ortalamada, birlesme taraflarinin fiyatlarinin %15-21, piyasa fiyatinin %16-22
oraninda artacagi, tiiketici fazlasmin da yaklasik %35 oraninda azalacagi tahmin
edilmistir. Son olarak, bu sonuglara dayanilarak Tiirk rekabet politikas1 agisindan,
birlesme/devralma kontrollerinde hakim durum o6l¢iitiinden daha siki bir Ol¢iitiin

benimsenmesi yoniinde bir éneride bulunulmaktadir.

Anahtar Kelimeler: Ideale Yakin Talep Sistemi, Yuvali Logit, Pazar Giicii, Birlesme

Simiilasyonu, Ilgili Pazar Tanimi
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CHAPTER 1

INTRODUCTION

Turkey has adopted “The Act on Protection of Competition” (hereafter shortly, the
Competition Act) in December 1994. Parallel with developments in EC Competition
Law, the Turkish Competition Authority has been actively applying competition
rules since March 1997.

Economics and competition law are basically related in four aspects. The first and
the more fundamental one is that economic theory describes the rationale behind the
need for a competition law. For example, it provides justification for law by showing
why cartels are harmful and should be prohibited or why mergers should be
controlled. Secondly, economics help practitioners and decision makers by predicting
the possible effects of certain conduct either by theoretical or empirical tools. In this
sense, the economic theory helps framing legal rules in detail. For example,
economic theory shows conditions under which vertical restraints between a supplier
and its distributors, such as exclusive territories, exclusive dealing or resale price
maintenance, may enhance economic efficiency or facilitate collusion on the other
hand. The third role of economics in the enforcement of competition law is its
contribution to the decision making process in assessing an infringement of law or a
proposed merger. Empirical economic research may be useful in measuring the
degree of market power, in quantifying the change in market power before and after
a merger or in measuring the welfare effects of an abusive conduct of a dominant
firm. In addition, empirical techniques can be used in defining the “relevant market”,
which is a preliminary step in almost every competition law case. Finally, as the
fourth point regarding the relation between economics and competition law,
economics can be used in private litigation after a particular decision of competition

authorities. Parties can claim compensation for the damages that they suffered



because of an infringement of competition law. In forming their claim, they can use

quantitative analyses that estimate the magnitude of the damage.

This dissertation is related to the third point mentioned above, that is to say, the
contribution of the empirical economic research in decision making process. In more
developed competition law regimes, the use of economic analysis in the enforcement
of competition law and policy has been attached a high level of importance for the
last two decades. Although the competition law has being actively enforced in
Turkey for 12 years, the use of economic methods in the decisions of the Turkish
Competition Authority has remained limited. In addition, the academic literature on
the analysis of Turkish markets from the perspective of economics of competition

has not been adequately developed yet.

The aim of this dissertation is to carry out empirical research that can have practical
reflections on the enforcement of competition law and policy. For this purpose, the
dissertation focuses on the estimation of elasticities of demand and on their use in
defining the “relevant market”, in measuring the degree of market power and in
predicting the effects of a hypothetical merger in the Turkish beverage industry.
Although the motivation behind the empirical studies in this dissertation is related to
the role of the empirical economics in the enforcement of competition law, the large
part of the dissertation is devoted to the details of the econometric studies for

estimating demand elasticities.

The first empirical part of the dissertation aims to provide an application of the
SSNIP test' for defining the “relevant product market” related to beverage products.
In the enforcement of competition law, almost in every merger and abuse of
dominance case, the first step of the analysis is to define a “relevant market”.
“Relevant market definition” is an important tool in the assessment of market power.

More precisely, in order to talk about the existence of a “market power”, first of all,

SSNIP stands for “Small but Significant and Non-transitory Increase in Price”



the existence and the boundaries of a particular “market” must be decided upon.
Only after this decision, the issue of “power” will be assessed. The purpose of
defining a “relevant market” is to identify actual competitors that are capable of
constraining behavior of the firm(s) under investigation. The most immediate result
of defining a relevant market is to calculate the market shares of its participants.
Without defining a market, market shares can not be calculated. The “relevant
market” basically has two dimensions; one is the product dimension and the second
is the geographical dimension. The concept of “relevant market” within the context
of competition law is different from the “market” defined simply as the
“environment” where goods or services are sold and bought. Even the products (or
geographical regions) that resemble each other on the basis of some characteristics
may not necessarily be considered to be in the same market. Instead, the “relevant
market” in competition law sense is defined on the set of products (or geographical
regions) which exercise some competitive constraints on each other. Therefore, the
logic behind the definition of the “relevant market” is based on the two types of
substitution: demand substitution and supply substitution. The analysis of demand
substitution focuses on determining the set of products which consumers deem
substitutable for the relevant product under investigation. On the other hand, supply
substitution is also analyzed in order to identify other suppliers which are able to
switch their production to the product under examination without having to pay
significant additional costs in the short term when faced with increases in relative
prices. Then, the level of competitive pressure can be assessed if sufficient amount of
additional production from other producers can be switched to the product that is

analyzed.

In the literature of economics of competition law, it is generally agreed that the
definition of the relevant market should be based on the characteristics of demand
substitution. SSNIP test takes patterns of demand substitution into account in
defining the relevant markets. The mechanics of the SSNIP test is as follows: It is

assumed that the set of products under investigation is owned by a hypothetical



monopolist. Then, the narrowest set of products on which the hypothetical
monopolist can profitably increase its prices is searched. For this it is asked whether
a “small but non-transitory increase in prices” (5% or 10%) can be profitable for the
hypothetical monopolist. If the answer is “no”, this means that there exists other
products (or firms) that exercise significant competitive pressures on the products of
the hypothetical monopolist. Hence, the products of the monopolist do not constitute
a relevant market. Then, the test passes to the second stage and the closest substitute
product (or region) for the monopolist’s product (or region) is included in its
portfolio and the question is asked once again. This procedure continues until the
increase in prices becomes profitable for the monopolist who hypothetically owns all
the products that are added in its portfolio at every stage of the test. In other words,
the test stops and defines the narrowest set of products (or regions) as the relevant

market on which the monopolist can profitably increase prices.

The choice of the beverage industry and the cola products in particular as the focus
of the dissertation has been motivated by the debate between the leader cola supplier
and the Turkish Competition Authority on the relevant market definition in case that
is related to cola and other commercial beverages. The supplier argued that the
relevant market is “all commercial beverages”, whereas the Authority considered a
narrower definition for the relevant market. A second motivation for the choice of
the cola market as the subject of the thesis is related to the fact that the cola market
has been characterized by oligopolistic market structure in which products are highly
differentiated. The enforcement of competition law focuses on firm conducts in
imperfectly competitive markets and the properties of the cola market have been

considered as suitable for an economic analysis of the competition policy.

In practice, the relevant market definition is relatively easier where products in
question are homogenous. However, when the analysis is on differentiated products,

the task becomes more difficult in determining which products exercise competitive



pressure on others. The SSNIP test requires information about own and cross price
elasticities of demand of the products that are candidates to be in the relevant market.
In the first empirical study of the dissertation, in order to calculate the elasticities of
demand of beverage products in Turkey a linearized Almost Ideal Demand System
(LAIDS) has been estimated. In this respect, this dissertation is the first academic
attempt in applying the results of an econometric estimation of demand elasticities to
the relevant market definition using the SSNIP test for the products in Turkish
markets. In addition, at least to our knowledge, the demand elasticities of the
beverage products in Turkey have not yet been estimated at the level of product
classification that is specified in this dissertation. This study provides the elasticities

of beverage products for the possible utilization of other researchers.

In previous studies in the demand literature, the AIDS model was generally estimated
by using the Stone price index and accordingly the formulas of elasticities were
calculated according to the Stone price index. In this dissertation, the LAIDS model
has been estimated by using the Tornqvist price index. To our knowledge, the
formulas of the elasticities depending on estimates of LAIDS with Tornqvist price
index have not been reported in previous studies. In this respect, this dissertation
makes a (although small) contribution to the demand literature by deriving and
reporting the formula of the elasticities in LAIDS model estimated with Tornqvist

price index.

The result of the SSNIP test shows that cola products constitute a distinct “relevant
product market”. The second empirical study of the dissertation is built on this result
It focuses on the estimation of the elasticities of demand of cola products at brand
and package level. Cola producers differentiate their products by taste, calorie
content and package type. Product differentiation is one of the factors that enable
firms to exercise market power. The elasticities that will be estimated at brand and
package level will serve to calculate the degree of market power of each product

separately. However, estimating the demand for differentiated products can be



problematic especially when the number of differentiated products is large. In the
sample used in the dissertation there are 93 different cola products. Estimating the
demand for such a large number of products is practically infeasible in an AIDS-like
model in which the number of parameters to be estimated will be nearly one
thousand. This is known as the dimension problem in demand literature. Even if
multi-stage budgeting is used the dimension problem may not be fully overcome.
The discrete-choice models, especially logit-class models, are more suitable for
estimating the demand when the number of product is large. In these models only
one price coefficient is specified. By including a reasonable number of other
explanatory variables in the model, the demand for large number of differentiated
products can be estimated by discrete-choice models without encountering the

problem of dimension.

However, estimation of logit models has some disadvantages if the model involves
endogenous regressors. The endogeneity of regressors is a common problem in
demand studies since prices are expected to be correlated with demand shocks. The
logit-class models do not allow using the instrumental variables in a linear way.
Berry (1994) presents a new method which permits the use of linear estimation
techniques with instrumental variables in logit models. In addition, this method is
also suitable for the use of aggregate data which is in general more available than

micro data.

On the other hand, these models impose some restrictions on cross-price elasticities.
The simple logit model assumes that the cross-price elasticities of all other products
being equal with respect to price of a particular product. This restriction is relaxed in
the nested logit model by assuming an a priori segmentation among products. In this
dissertation, diet and normal cola products have been assumed to be in different
nests. With this segmentation cross-price elasticities of products in different groups
are allowed to differ from those in the same group. On the other hand, the cross-price

elasticities of products within the same group are equal with respect to prices of a
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particular product that is in the same nest. The estimations have been done for five

different shop types separately.

The main part of the data set that will be used in the econometric work in the
dissertation is a part of Household Consumption Panel Database which is collected
by Ipsos/KMG Turkey, which is a private marketing research company. This data is
at household level and consists of information on the expenditures on fast-moving
consumer goods of households participated in the panel. It covers the period between
January 2000 and May 2006. The coverage of data extends each year and by 2006 it
includes information on more than 6000 households living in 34 cities of Turkey.
Data contains information on the price, quantity, brand, package and type of the
product that has been purchased by participants. There is also information on the
shop types in which the relevant product has been sold. In addition, the data includes
information on the demographics of participants such as age, socio-economic status,
household size and location. Although the original data is at household level, it has
been aggregated over consumers to be used in the econometric models estimated in
the dissertation. The aggregation was necessary to overcome the problem of
unobserved prices for some observation points. Data on input costs supplied by

TURKSTAT have also been used as instrumental variables.

In the final empirical section of this dissertation, the degree of market power of cola
products is measured. In addition, the welfare effects of a hypothetical merger
between the second and third largest suppliers of cola (Pepsi and Cola Turca), whose
total market share sums up to 30-35%, will be predicted by a merger simulation
technique. Economic theory has shown that the concept of market power is closely
related to elasticities of demand of a particular market or of a firm. Therefore, in
measuring the degree of market power and in predicting welfare effects of the
hypothetical merger, the demand parameters and the elasticities that are estimated at
brand and package level in the second empirical section of the will be used. In order

to measure the degree of market power, the concept of price-cost margin will be
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taken into account in this dissertation. In addition, multi-product suppliers will be
assumed to compete in prices in a Bertrand-type oligopoly with differentiated
products. The same assumption will be kept for the calculations in simulating the

hypothetical merger between Pepsi and Cola Turca.

Turkey’s current merger control policy depends on the traditional approach of
assessing dominance. In a traditional merger control policy, which only takes into
account the criterion of “dominance”, a merger similar to that is analyzed in this
dissertation cannot be said to “create or strengthen a dominant position”, at least
from a single-dominance perspective. However, in contemporary merger control
regimes in the U.S. and EU, the unilateral effects of mergers on prices market and on
welfare in the market need also to be assessed. In this respect, in near future, merger
simulations are expected to be an important part of the enforcement of competition
law in Turkey, especially if Turkey continues to apply its competition policy in

parallel to the developments in the EU and U.S.

The dissertation is organized as follows: The next chapter is a literature survey which
focuses on the econometric models that have been developed for estimating demand
parameters and on studies that relates econometric results to their use in the
enforcement of competition law. In the third chapter, the data used in the
econometric estimations will be presented and summarized. The chapters four, five
and six are for the empirical studies summarized above. Finally, in the seventh

chapter a general conclusion will be attempted.



CHAPTER 2

LITERATURE SURVEY ON THE USE OF DEMAND MODELS IN
ECONOMICS OF COMPETITION LAW

2.1. Introduction

Ackerberg et al. (2007) presents a large survey on techniques used in estimating
demand structures. Demand studies are generally divided into two broad classes. The
first group of studies focuses on estimation of the demand systems that are based on
“product space”. More clearly, these models assume that the representative agent’s
utility is defined on the product per se, but not on the characteristics of the product.
Models assuming the Constant Elasticity of Substitution (CES) utility function
and/or more flexible demand function (i.e. Almost Ideal Demand System introduced
by Deaton and Muellbauer (1980)) belong to this first group. On the other hand, the
second group of demand studies includes discrete-choice models (i.e. the
multinomial simple logit, nested logit and random coefficients logit models) or
distance-metric models, in which products are considered as bundles of

characteristics. These models are shortly called as “characteristics space models”.

Ackerberg et al. (2007:4180-4181) states that there are two problems of positing
consumer preferences directly on products instead of on the characteristics of
products. First, one has to estimate the demand system with too many parameters.
The number of parameters to be estimated is more than the square of the number of
product in the model. This is known as the dimensionality problem. The second
problem is that the demand system based on “product space” does not allow
analyzing demand for new goods prior to their introduction. In “characteristics
space” models, products are assumed to be bundles of characteristics. Consumer
preferences are defined on those characteristics. Each consumer chooses the bundle

that gives him the maximum utility. Consumers are allowed to have different
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preferences for product characteristics. In these models, the number of parameters
that determine the aggregate demand structure does not depend on the number of
products, but on the number of product characteristics and the joint distribution of
preferences over these characteristics. Therefore, the problem of dimensionality is
solved in these models. The impact of the introduction of new goods can also be
measured in these models by specifying a new good as a different bundle of
characteristics than the bundles that currently exist (Ackerberg, 2007 4181). On the
other hand, the different models belonging to the group of “characteristics space”

models have advantages and disadvantages with respect to each other.

Below some econometric models that can be used to estimate demand parameters

according to the classification given above are presented.
2.2. Product Space Models

2.2.1. Linear Demand System

The most basic functional form is that of the linear demand system. Quantities are
regressed on prices. It makes computations relatively easier; however as reported in
(Hosken et al. 2002, 13) linear demand systems can predict negative predicted

quantities.

2.2.2. Constant Elasticity Demand System

Another functional form is the log-linear demand function. The advantage of this
function is the fact that the parameters estimated give directly the elasticities and
there is no need for an additional computation. This function is also known as the
constant elasticity function. This means that the elasticities estimated with this model
are assumed not to change with price and quantity level. This is not a valid

assumption in most cases. (Hosken et al. 2002, 13).
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2.2.3. CES Demand System

An alternative to these models is the constant elasticity of the substitution model. In
this model, a constant parameter that measures the substitution across products is
estimated. Nevo (1997, 10) says that the dimensionality problem is solved in this
model by imposing symmetry between different products. In this way, the estimation
would involve a single parameter, regardless of the number of products, and could be
achieved using non-linear estimation methods. However, Nevo adds that the
symmetry condition would imply that the cross-elasticities are restricted to be equal,

regardless how “close” the products are in some attribute space.

2.2.4. Flexible Linear Systems

The common property of these models is that they have flexible functional forms that
contain sufficient parameters to be regarded as an adequate approximation to the
“true” underlying utility or cost functions. They are all linear and can be estimated
within a system of equations. They also allow imposing and testing the restrictions of
the microeconomic theory such as adding-up, homogeneity, and symmetry. Erdil
(2003) presents a large survey on these types of models such as the Rotterdam

model, the Almost Ideal Demand System and the CBS model.

The most popular one among these models is the AIDS model developed by Deaton
and Muellbauer (1980). Since the AIDS model has been estimated by many
researchers for different reasons, only a subset of those whose results have been

interpreted for competition policy will be summarized here.

AIDS is a suitable model to be estimated in a multi-stage budgeting framework. The
advantage of multi-stage budgeting is that it reduces the dimensionality problem.
Segmentation of the market reduces the number of parameters proportionally to the

inverse of the number of segments (Nevo, 1998, 3). Therefore, with either a small
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number of brands or a large number of reasonable segments elasticities can be

estimated using the AIDS model.

Hausman, Leonard and Zona (1994) used a linearized AIDS model for estimating the
demand for beer brands in U.S. market. They used a three-stage budget segmentation
in which the first stage is for the general beer demand, the second stage is for the
demand for three different segments of beer and finally the third stage for individual
beer brands in each segment. Segments have been classified as light beers, premium
beers and popular beers. After estimating own and cross-price elasticities at brand
level, they run simulation in order to measure the effects of possible mergers among
beer brands. When predicting the price effects they have also taken into account the
offsetting impact of the efficiency gains of mergers under alternative scenarios. One
important suggestion brought in this article is on the use of prices in other cities as
instrumental variables. This suggestion has been used later in many other researches

in demand estimation literature.

In a similar research, Hausman and Leonard (1996) estimated the demand elasticities
for bath tissues in the U.S. market with two-stage budgeting. Using the elasticities
obtained from a linearized AIDS model, they simulated the likely effects of mergers
on prices. Comparing their result to those of another research done by Werden and
Froeb (1994) using the logit model with the same data set, they found that
predictions of the price increases in these two models are different because of the
differences of the magnitudes of cross-price elasticities in the AIDS and logit model.
In Hausman and Leonard (2002), authors estimated the effects of the entry of a new
brand in the bath tissue market on the prices and welfare in that market using demand
elasticities again obtained from the AIDS model and Bertrand-Nash modeling for

tissue brands.

Although these papers are very important examples that show how the demand

elasticities can be used in merger analysis, the definition of the relevant market have
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not been questioned in these papers. They considered that beers or bath tissue
products constitute distinct relevant product markets; however, they could have
implemented a test for relevant market after estimating the demand elasticity for the
product category in the first stage of the segmentation they used. In addition, in
Hausman and Leonard (2002), after having the demand parameters, authors used a
simplified version of the formula of the elasticities. In the formula they used, they
assumed that the share of each product in the Stone price index is constant over time.
In this dissertation, the relevant product market for cola products has been tested
before estimating elasticities of cola brands. In addition, after estimating a linearized
AIDS model, the demand elasticities of beverage products have been calculated by
taking into account the variation of the share of the products in the Tornqvist price

index. This consideration results in a more complicated formula for elasticities.

As to the application of the AIDS model to the soft drink industry, two previous
studies below are worth mentioning. They both relate the demand elasticities to the

concept of market power in the soft-drink industry in the U.S.

Cotterill et al. (1996) estimate a linearized AIDS model using the Stone price index
and assuming two-stage budget segmentation for soft-drink brands. Coke, Pepsi, RC,
and Dr Pepper are placed in the Cola segment. Brands such as Sprite, Seven up and
Mt Dew are put in the Clear segment. At a higher level, they estimate elasticities
between four segments of non-diet soft drinks (Cola, Clear, Private label, Others).
Then, they use the brand level elasticities to construct some indices of market power,
such as Rothschild Index, Cotterill index and Chamberlin quotient. Cotterill et al.
show that the observed market power can be decomposed into its unilateral and
coordinated components. Comparing these indexes they reach the conclusion that

market power is mostly due to product differentiation, not collusion.

Dhar et al. (2005) estimate demand for brands such as Coca-Cola, Sprite, Pepsi and

Mountain Dew in the U.S. market. They estimate a system with 3 demand equations
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and 4 first-order conditions for supply functions, using Full Information Maximum
Likelihood method under normality assumption. By restricting supply side functions
appropriately, they estimate and test three different strategic behaviors such as
collusive behavior between Coke and Pepsi, the Bertrand model and the conjectural
variation (CV) model. They reject the Bertrand type strategic behavior among all of
the firms. Their results show that Coke and Pepsi do not behave collusively.
Therefore, they suggest using CV model as the strategic behavior in estimating
demand parameters. Then, by using demand estimates obtained from the three
models above, they compute Lerner index for all brands, as a measure of market

power.

Dalkir and Kalkan (2004) apply ‘“Proportionality-Calibrated AIDS” (PCAIDS)
model to actual and hypothetical merger cases in fertilizer industry in Turkey to
predict the unilateral price increase effects of these transactions. Although the
PCAIDS model requires limited number of information such as market shares,
market demand elasticity and own-price elasticity of only one firm, it does not
estimate the demand parameters but calibrate them. Therefore, the model depends on
the elasticities that are estimated in other researches. It can be used easily in
simulating the effects of mergers, however it imposes restrictions on the cross-price

elasticities.

2.3. Characteristics Space Models

The “characteristics space models” mainly covers two different approaches of
demand estimation. Those in the first group are based on the discrete-choice models,
especially on the multinomial logit models developed by McFadden (1974). These
models have been adapted to the demand estimation of differentiated products by
Berry (1994). The second group consists of “metric-distance” models which are

developed by Pinkse, Slade and Brett (2002).
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2.3.1. Multinomial Logit Models

The basic advantage of these models over linear flexible systems is that they allow
estimating the demand for large number of products, and hence solve the
dimensionality problem in demand estimation. This is especially important when one
wants to estimate demand for differentiated products as the number of products in the
market grows with any small differentiation in the characteristics of products. Again
for the same reason, multinomial logit models have been more frequently used than
probit models since the estimation with the latter becomes more complicated as the
number of product increases. Therefore, most of the studies in demand estimation

using discrete-choice model have used logit-type models.

On the other hand, the endogeneity of prices necessitates the use of instrumental
variables and due to the non-linear structure of the logit-type models the instruments
need to be introduced in non-linear way which is not possible in much software. This
problem has been solved by the contribution of Berry (1994) who developed a
method called “inversion of market share function” which allows logit-type models
to be estimated by the use of instrumental variables for endogenous regressors in a
linear fashion. In addition, this model allows using aggregate data which is easier to

obtain for applied researchers.

However, the logit model requires the satisfaction of “independence of irrelevant
alternatives” to hold. This causes the simple logit to impose some restrictions on the
substitution patterns of consumers. The nested logit model relaxes the strong
assumptions of the logit model, and it allows interactions between product and
consumer characteristics. Products are grouped into g different groups according to
their characteristics. Given an increase in the price of j that belongs to the group g,
more consumers are expected to shift to alternatives in the same group rather than to
those in other groups (Nevo, 2001: 316). The utility of products in the same group is

assumed to be correlated. The nested logit yields more reliable estimates compared to
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the logit model. Although the nested logit allows for more flexible substitution
patterns relative to the logit models, it necessitates a priori division of products into

groups and this segmentation should depend on reasonable arguments.

Ivaldi and Verboven (2004) estimated the elasticities of demand for truck brands
using a nested logit model for analyzing the effects of a merger between Volvo and
Scania which are the two Nordic truck producers. Ivaldi and Verboven classify the
trucks into two groups as rigid truck and tractor trucks. They also estimate supply
functions in which marginal cost is the function of the product characteristics. After
obtaining elasticities of demand for truck brands, they evaluate the effects of
alternative mergers and conclude that pan-European merger would have less

anticompetitive effects than the merger of regional mergers.

Argentesi and Filistrucchi (2007) present an interesting application of the nested logit
model to the media markets. Media markets are known as having two-sided demand
characteristics. The first side is about the demand of readers (or viewers). The second
side of the demand for newspapers consists of the demand of advertisers. Argentesi
and Filistrucchi estimated the demand parameters of the demand for Italian
newspapers on the both side and used the estimates in evaluating the market power in

this market.

The nested logit model has also been used by the economists of the European
Commission in analyzing a recent vertical merger case in the market for portable
digital navigation devices (De Coninck et al., 2008). One of the merging parties
(TomTom) is one of two largest producers of the navigation devices in the world.
The other party is the supplier of digital maps that are used as an input in these
devices. In theory, the vertical mergers are theoretically expected to create
efficiencies; however, there is also a possibility of foreclosure of competitors in
downstream market (device producers in this case). The European Commission,

using a nested logit model for the demand for these devices, has estimated the

16



demand elasticities and has assessed whether the merged firm would have an
incentive to foreclose the competitors in downstream market. In doing this
assessment, the loss of revenue that would occur in case of a potential exclusionary
conduct of the merged firm in downstream market (i.e. raising rivals’ costs by
charging too high prices for digital maps) has been compared by the gains in revenue
that would be obtained by monopolizing the device market. It has been concluded
that the cross-price elasticities of demand for devices of the merged firm are
significantly low and the potential gains of the merged entity in downstream market
would be very limited in case of price increase in the rivals’ products due to a

potential input foreclosure.

Although the nested logit model provides different cross-price elasticities for inside
and outside group, the cross-price elasticities of the products within the same nest
continue to be equal. The restrictions that the simple logit and the nested logit model
impose on the substitution patterns are fully relaxed in the “random coefficients
multinomial logit model”. It allows more flexible substitution patterns. In this model,
every individual i is allowed to have different tastes for each of the product
characteristics k. (Berry, 1994:246). As a result, the own-price elasticities of products
are calculated according to the different price sensitivities of different individuals
(Nevo, 2001:316). In the full random coefficients model, the randomness of the
consumers’ taste parameters depends on the product characteristics. Individuals with
the same tastes shift to similar products. The composite error term in the utility
function is not assumed to be independent of the product characteristics. This results
in the fact that the cross-price substitution is driven by product characteristics (Nevo,
2001:316). However, the estimation of this model is very complicated. In their
seminal paper, Berry, Levinsohn and Pakes (1995) present an estimation of the
random coefficients multinomial logit model for cars which are highly differentiated.
Nevo (2001) applied the random coefficients model to the ready-to-eat industry and

provided some guidance for computation (Nevo, 1998). In addition, Nevo used the
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results of this model in computing the price-cost margins as indicators of the market

power of brands in the ready-to-eat cereal market.

One of the basic assumptions of the discrete-choice models is that consumers buy
only one unit of the product that they prefer among other alternatives. This behavior
may not be always valid for every market. Especially, in soft drink markets
consumers may buy more than one unit at a time. Nevo (2000, 401) solves this
problem by assuming that even if a consumer may buy more than one unit in a

shopping visit, he consumes one unit of the relevant product while consuming it.

Dubé¢ (2005) develops a model where consumers are allowed to purchase multiple
items of soft drinks in the U.S. market. This type of models are called “multiple-
discreteness model” following Hendel (1999). Dubé¢ uses disaggregated household-
level data to capture the assortment type of consumer behavior. In his model
different package sizes of a brand are treated as different products. He also considers
diet, regular, caffeinated and non-caffeinated drinks as distinct products. The brands
that he includes in the model are Pepsi, Coke, Dr Pepper, Mountain Dew, Sprite and
Seven-up. There are three types of package sizes. He estimates own and cross
elasticities of 26 products using the Method of Simulated Moments. Then, he
calculates markups and marginal costs. He uses the estimated demand parameters to
simulate hypothetical mergers. Dubé finds that consumers seem to respond to price

changes by switching to another product of the same size.

These findings of Dubé constitute a basis in analyzing the estimates from the nested
logit model used in estimating the demand for cola products in this dissertation. Cola
products in the Turkish market have been modeled by placing diet and normal cola
products in different nests. In addition, when calculating the price-cost margins of
the cola products, those having the same pack size have been modeled separately in a

Bertrand game with multi-product firms.
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2.3.2. Distance-metric (DM) approach

This approach takes into account that brands of a differentiated product can compete
along many dimensions and focuses on a small subset of those dimensions in
estimation. In DM approach, it is assumed that individuals have a systematic taste for
diversity and thus might want to consume more than one brand. Individuals are
allowed to purchase variable amounts of each brand. The DM model is based on a
normalized-quadratic, indirect-utility function which is in Gorman polar form and
can therefore be aggregated to obtain brand-level demands. In particular, aggregation
does not depend on the distribution of unobserved consumer heterogeneity or of
income. Although the aggregation is obtained easily by assuming the Gorman polar
form, all consumers are assumed to have the same marginal utility of income. The
intercept, the own and cross slope coefficients of the model depend on the distance
between a metric of characteristics of alternative products. Slade (2004) estimates a
DM model for beer brands in U.K. by using the alcohol content as one of the
distance measure of product characteristics. Others were dummies that indicate
whether the brands belong to the same product type and whether they are brewed by
the same firm. The substitutability between brands depends on distance measures.
This allows one to test hypotheses such as, ‘brands that have similar alcohol contents

are closer substitutes’.

Slade (2004) used the demand elasticities obtained from her DM model in
calculating the price-cost margins assuming that multi-product firms play a Bertrand
game with differentiated products. Then, she compared these margins with the
observed margin that are found by real price and cost data. The difference between
the observed margins and those computed after the Bertrand equilibrium showed the
part of the coordinated actions of beer producers on the market power exercised in
brewery market. She concluded that the market power observed in U.K. brewery can
be attributed entirely to unilateral effects and there is no evidence for coordinated

effects.
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2.4, Conclusion

There are many empirical studies related to the estimation of elasticities of demand
for various products in the Turkish market. A survey of them will be presented at the
beginning of the Chapter 4. However, the demand elasticities for products or product
groups that are analyzed in this dissertation have not been estimated in previous
studies. In addition, it is observed that in previous demand studies related to Turkish
markets, the level of product classification is not as detailed as specified in this
thesis. The reason of this may be the difficulty of having access to data at firm, brand
or pack size level or the scope and the purpose of the relevant research itself. In this
respect, it can be argued that the elasticities in this dissertation can be seen as the

results of a new and original study.

There are also some studies that focused on the econometric estimation of price-cost
margins in Turkish manufacturing (Kalkan, 2000; Ceritoglu, 2004). However, these
estimates did not depend on the estimation of demand elasticities. They were
estimated using industry level data such as value-added, aggregate material and input
costs. The industry classification of the sectors analyzed in these studies is at two-
digit level. For this reason, their results cannot be interpreted in assessing the market

power in a particular “relevant market”, which is naturally much narrower.

In conclusion, by the help of the quality of data that is used in this dissertation, the
estimates of the demand elasticities are more specific and more suitable to be used in
the analysis of competition policy. As to the models that are used in this dissertation
(the linearized AIDS and the nested logit models), it can be said that they are among
models that are frequently used in the current academic research. It is also known
that the nested logit model has been used by the economists of the European

Commission in analyzing two recent merger cases (De Coninck et. al., 2008).
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CHAPTER 3

DATA

The original data set that has been used in the econometric estimations in this
dissertation has been kindly provided by Ipsos / KGM Turkey which is a private

marketing research company in Istanbul.

The data is named Household Consumption Panel Database (HCPD) and is collected
by Ipsos /KGM Turkey by recording the details of expenditures of households on
fast-moving consumer goods. It is at household level and only includes expenditures
in “shops” and does not contain information on goods consumed in places, such as

restaurants, hotels etc.

It covers the period between January 2000 and May 2006. The coverage of data
extends each year and by 2006 it includes information on more than 6000 households
living in 34 cities of Turkey. The company has started to collect this data in 1997.
The data that is used in this dissertation covers the period between January 01, 2000
and May 31, 2006. Until the end of 2001, HCPD was based on the 12 biggest cities
of Turkey including their city centers and districts having populations over 25.000
persons. Then, the coverage of the data has been increased. By 2002, HCPD had
covered a sample of 4796 households in 23 cities. This new sample included rural
districts with less than 25,000 population and households belonging to social
economic group “E”. The sampling design has been organized by taking into account
the distributions of household size, socio-economic status, age, education level,
profession, population of cities and of sub-divisions of cities such as urban, suburban

and rural areas.
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The numbers of cities, of households and of the transactions reported in the whole

sample are shown in the table below.

Table 3.1. The number of cities, of households and of transactions by years

Years 2000 2001 2002 2003 2004 2005 2006
Number of cities 12 12 23 27 27 28 34
Number of
households 4,030 3,608 4,796 4,979 5,853 5,700 6,243
Number of

transactions 1,968,783 1,925,768 2,257,276 2,268,377 2,434,742 2,829,275 1,259,793

Author's own calculations using Ipsos/KGM data.

In HCPD, households report the date of the shopping trip, the store chosen, the brand
name and the package of the product bought, the quantity purchased and the price
paid. The data also includes information on some of the product characteristics. The
demographics of the households such as age, household size, socio-economic status

are also covered in the data.

The names of the stores are generally explicitly reported. In addition, the data allows
grouping the shops into broad categories of supply channel such as “chain stores”,

EE AT

“non-chain shops”, “discounter shops”, “medium markets-groceries

2 ¢

wholesalers”,
“kiosks” and “pen bazaars”. Some shops are stated by their private name such as
“Carrefour”, “Real”, “Migros”, “Tansas” etc. On the other hand, small business
groceries or medium markets are grouped under the group name “medium markets-
groceries” instead of being recorded with their own names. There is also category
“others” for other shops. Nearly 35-40% of the transactions have been done in small

groceries (bakkal) and medium shops.
Households are grouped into four social-economic statuses (SES) such as AB, Cl,

C2 and DE. The distribution of households by these groups and years are given in the

table below.
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Table 3.2. Distribution of households by social-economic status

SES GROUPS AB C1 C2 DE Total
YEARS
2000 0.23 0.30 0.30 0.17 1.00
2001 0.26 0.31 0.27 0.16 1.00
2002 0.25 0.32 0.24 0.19 1.00
2003 0.25 0.31 0.21 0.22 1.00
2004 0.22 0.30 0.21 0.27 1.00
2005 0.20 0.27 0.21 0.32 1.00
2006 0.19 0.27 0.20 0.34 1.00

Author's own calculations using Ipsos/KGM data.

The share of AB group is between 0.19 and 0.26 during the whole period. The share
of DE group has increased in the two last year to 0.30 and 0.32 whereas it was
around 0.20 in previous years. C2 group has decreased from 0.30 to 0.20 between

2000 and 2006.

The table below shows the distribution of households by their size.

Table 3.3. Distribution of the household-size by years

HH Size 1-2 3-4 5+ Total
Years
2000 0.12 0.55 0.33 1.00
2001 0.10 0.59 0.32 1.00
2002 0.08 0.56 0.35 1.00
2003 0.08 0.57 0.35 1.00
2004 0.09 0.56 0.35 1.00
2005 0.10 0.56 0.34 1.00
2006 0.10 0.57 0.33 1.00

Author's own calculations using Ipsos/KGM data.

Households with one or two persons constitute 10% of the sample in average. 57% of
the households in the sample have three or four persons in the family. The remaining

34% of the sample are larger households having five or more persons.

In the table below, the distribution of the households by cities for every year is
presented.

23



Table 3.4. Distribution of households by cities and years
NO YEARS 2000 2001 2002 2003 2004 2005 2006
CITIES (14) 14) (23) 27) 27 (28) 34
1 ADANA 0.05 0.06 0.05 0.05 0.04 0.04 0.03
2 ANKARA 0.14 0.13 0.09 0.09 0.08 0.07 0.07
3 ANTALYA 0.03 0.03 0.04 0.03 0.03 0.04 0.03
4 BALIKESIR - - - 0.01 0.02 0.02 0.02
5 BOLU - - - - - - 0.01
6 BURSA 0.06 0.06 0.05 0.05 0.05 0.05 0.04
7 CANKIRI - - 0.02 0.02 0.02 0.02 0.02
8 CORUM - - - - - - 0.00
9 DENIZLI - - - 0.00 0.01 0.02 0.02
10 DIYARBAKIR - - 0.02 0.03 0.04 0.04 0.03
11 ERZURUM 0.02 0.02 0.02 0.03 0.04 0.04 0.03
12 ESKISEHIR - - - 0.02 0.02 0.02 0.01
13 GAZIANTEP 0.03 0.05 0.04 0.04 0.04 0.04 0.03
14 HATAY - - - - - - 0.01
15 ISTANBUL 0.40 0.40 0.32 0.27 0.23 0.22 0.24
16 1ZMIR 0.13 0.12 0.09 0.07 0.06 0.07 0.06
17 KAYSERI 0.02 0.02 0.02 0.02 0.02 0.04 0.03
18 KOCAELI 0.03 0.03 0.02 0.02 0.02 0.03 0.02
19 KONYA 0.05 0.05 0.04 0.05 0.04 0.03 0.03
20 KUTAHYA - - - - - 0.00 0.01
21 MALATYA - - 0.02 0.02 0.02 0.02 0.02
22 MARDIN - - - - - - 0.01
23 MERSIN - - 0.02 0.02 0.04 0.04 0.03
24 MUGLA - - 0.02 0.02 0.02 0.02 0.02
25 NIGDE - - - - - - 0.01
26 ORDU - - 0.03 0.02 0.04 0.04 0.03
27 OSMANIYE 0.02 0.02 0.02 0.02 0.02 0.02 0.02
28 SAMSUN 0.02 0.02 0.02 0.01 0.02 0.02 0.02
29 TEKIRDAG - - 0.02 0.02 0.02 0.02 0.02
30 TRABZON - - - 0.01 0.03 0.02 0.01
31 USAK - - 0.02 0.02 0.02 0.02 0.02
32 VAN - - - - - - 0.01
33 YALOVA 0.00 0.01 0.01 0.01 0.02 0.02 0.02
34 ZONGULDAK - - 0.01 0.01 0.01 0.01 0.01
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Author's own calculations using Ipsos/KGM data.

Households from Istanbul constitute 40% of the all households in the sample in 2000

and 2001. Their share decreases gradually in the following years and reach to 24% in
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2006. Ankara and Izmir are in the second and the third rank although their shares fall
to around 7% and 6% in 2006.

Table 3.5. Joint distribution of expenditures and SES groups in 2005

Shares by
2005 Shares by SES Groups Products
Expenditure Groups AB Cl1 C2 DE SUM AB C1 C2 DE SUM
OPEN FOOD
PRODUCTS 0.27 028 0.20 0.26 1.00 0.18 0.18 0.18 0.19 0.18

MEAT PRODUCTS 027 028 020 025 100 0.09 0.09 0.09 0.09 0.9
FOOD PRODUCTS 022 026 021 031 1.00 0.3 0.15 0.17 0.19 0.16
BEVERAGES 032 028 0.8 021 1.00 0.5 0.13 0.1 0.10 0.12
CONFECTIONARY 027 027 021 025 1.00 0.9 0.09 009 0.09 0.09
MILK PRODUCTS 027 029 020 024 100 0.16 0.16 0.16 0.15 0.16
OIL 023 028 021 028 1.00 0.05 0.06 006 0.07 0.06
PAPER PRODUCTS 028 029 021 022 1.00 004 0.03 0.03 003 0.03
HAIR PRODUCTS 028 029 020 022 1.00 0.02 0.02 002 0.01  0.02
BODY PRODUCTS 029 029 020 022 100 0.03 0.03 0.03 003 0.03
DETERGENTS
(LAUNDRY-
DISHWASHING) 023 028 021 027 1.00 004 0.04 0.05 005 0.04
OTHER CLEANING 030 029 020 021 1.00 0.2 001 001 001 0.0l
OTHER 035 028 0.18 0.19 1.00 0.00 0.00 0.00 0.00  0.00
TOTAL 1.00 1.00 1.00 1.00  1.00

Author's own calculations using Ipsos/KGM data.

The table above shows the distribution of expenditures by SES groups and the
expenditure share of product groups in the budgets of different SES groups.
Households of DE and C2 groups spend less in beverages than households of AB and
C1. The sum of the expenditures done by AB and C1 households make up more than
60% of the all expenditures in beverages. The part of DE households in beverage
expenditures rises from 13% to 21% between 2000 and 2006 (not shown in this
table). The share of the beverages in the budgets for all fast-moving consumer goods

lies between 10% and 15% for different SES groups.
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Table 3.6. Expenditure shares of products in the beverage industry (percentage))

Sector / Year 2000 2001 2002 2003 2004 2005 2006
ALCOHOLIC BEVERAGES (NON-BEERS)  0.068 0.077 0.078 0.096 0.089 0.100 0.110
BEERS 0.059 0.060 0.062 0.067 0.067 0.070 0.057
BOTTLED WATERS 0.115 0.119 0.110 0.115 0.116 0.162 0.173
BUTTERMILK 0.005 0.005 0.005 0.005 0.006 0.006 0.007
ENERGY & SPORT DRINKS 0.000 0.001 0.001 0.001 0.002 0.001 0.001
FRUIT JUICES 0.084 0.087 0.081 0.071 0.067 0.066 0.079
GRANULATED DRINKS 0.029 0.030 0.029 0.025 0.020 0.012 0.005
ICED TEAS 0.001 0.001 0.002 0.001 0.001 0.001 0.001
INSTANT COCOA DRINKS 0.011 0.010 0.012 0.015 0.016 0.014 0.014
INSTANT COFFEES AND CREAMS 0.052 0.044 0.042 0.037 0.039 0.044 0.056
MALT DRINKS - - - - 0.000 0.000 0.000
MINERAL WATER 0.040 0.030 0.025 0.024 0.028 0.026 0.024
SOFT DRINKS 0.300 0.299 0.300 0.285 0.290 0.265 0.225
TEAS 0.208 0.217 0.236 0.240 0.245 0.219 0.236
TURKISH COFFEES 0.027 0.021 0.019 0.017 0.014 0.014 0.014
TOTAL 1 1 1 1 1 1 1

Author's own calculations using Ipsos/KGM and TURKSTAT data.

In Table 3.6, it is shown that the expenditure share of soft drinks is between 22% and

30% among all beverage types including alcoholic beverages as well.

Table 3.7. Expenditure shares of beverages for each SES groups (2000-2006)

BEVERAGES AB C1 C2 DE

ALCOHOLIC BEVERAGES 0.139 0.090 0.059 0.047
BEERS 0.071 0.067 0.060 0.056
BOTTLED WATERS 0.174 0.140 0.113 0.082
BUTTERMILK 0.007 0.006 0.005 0.004
ENERGY & SPORT DRINKS 0.001 0.001 0.001 0.000
FRUIT JUICES 0.078 0.069 0.075 0.069
GRANULATED DRINKS 0.014 0.019 0.022 0.024
ICED TEAS 0.002 0.001 0.001 0.000
INSTANT COCOA DRINKS 0.014 0.014 0.014 0.013
INSTANT COFFEES AND CREAMS 0.042 0.044 0.049 0.041
MALT DRINKS 0.000 0.000 0.000 0.000
MINERAL WATER 0.031 0.029 0.024 0.018
SOFT DRINKS 0.244 0.280 0.303 0.301
TEAS 0.165 0.223 0.260 0.329
TURKISH COFFEES 0.017 0.017 0.016 0.015
TOTAL 1 1 1 1

Author’s own calculations using Ipsos/KGM data.
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From the table above, it is understood that richer households spend a lower share of
their budget for soft drinks than poorer households. On the contrary, the share of the

alcoholic beverages is larger for AB group than it is for other groups.

The expenditures on beverages can be analyzed in a more detailed way by
calculating some statistics at “shopping basket” level. A shopping basket is
comprised of the items purchased by the same family in the same day. By 2005, the
average of the deflated shopping basket expenditures is 7.04 TL (nearly 5 U.S.
Dollars). In average, there are 1.09 different types of beverage in a basket. (Types are
given in the table below, i.e. soft drinks, tea, beer are different types). The table
below shows some statistics for each beverage type for their position in shopping

baskets.

Table 3.8. Beverages in Shopping Baskets (2005)

Soft Fruit Bottled Mineral

Basket Analysis / Beverages Drinks  Juices Water Water
Ratio of baskets containing the beverage 0.106 0.036 0.060 0.016
Exp. share of the bev. in a basket (mean) 0.058 0.013 0.051 0.005
Exp. share of the bev. in a basket (std. dev) 0.206 0.095 0.215 0.062
Avg. unit of the bev. in a basket 1.36 2.34 1.31 5.38

Author’s own calculations using Ipsos/KGM data.

According to the table below, soft drinks and fruit juices have been bought in 10%
and 6% of all the shopping baskets, respectively. The ratio of the other beverage
types is lower. The expenditures for soft-drinks account for 5.8% of the total basket
expenditures in average. Only 1.36 units of soft drinks are bought in a basket in
average. The average number of units of mineral water is 5.38. According to the
table below, in average, 92.38% of the baskets include only one type of beverage

(given that any type has been purchased).
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Table 3.9. Distribution of the number of the different beverage types (2005)

Number of different beverage

types in shopping baskets %
1 92.38
2 6.82
3 0.70
4 0.09
5 0.01

Author’s own calculations using Ipsos/KGM data.

The table below presents the frequency of purchasing beverages in multiple units in
shopping baskets.

Table 3.10. Multiple units of beverage in a shopping basket, 2000-2006.

2000-2006 Soft Drinks Fruit Juices Bottled Water Mineral Water

Unit % % % %

1 79.4 50.3 70.3 18.0

2 14.4 25.5 8.3 11.5

3 2.5 6.7 1.1 3.9

4 1.9 6.2 0.7 6.8

5 0.5 3.5 0.5 2.8

6 0.6 2.3 0.2 45.9

6+ 0.7 5.5 18.9 11.1
Total 1 1 1 1

Author’s own calculations using Ipsos/KGM data.

It is observed that mineral waters are bought 6 units in 45% of the shopping baskets
that include this beverage. This may be a result of the fact that mineral waters are
usually marketed in packs of 6 units. Soft drinks are generally bought in a single unit.
This is the case in 79.4 % of the baskets that include soft drinks. The frequency
which fruit juices are bought as single units is relatively low (50%) compared to soft
drinks. Conversely, the ratio of buying 2 units of fruit juices is high (25% of the
baskets) with respect to soft drinks (14% of the baskets).
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According to the results of the last two analyses, it will not be unrealistic to assume
that soft-drink products, especially cola, are bought as single units in order to satisfy
the assumption behind the discrete-choice models (the simple and the nested logit
models) that will be specified for estimating the demand for cola products in

Chapter 5.
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CHAPTER 4

ESTIMATION OF THE ELASTICITIES OF DEMAND AND
DEFINITION OF THE RELEVANT PRODUCT MARKET IN THE
TURKISH BEVERAGE INDUSTRY

4.1. Introduction

In this chapter a demand system for beverage products in Turkish market is estimated
using the Almost Ideal Demand System that has been developed by Deaton and
Muellbauer (1980) in a multi-stage budgeting framework.

The motivation for this research was originated from two different statements of the
Turkish Competition Authority (TCA) on the definition of the relevant product
market concerning the beverage industry. The first one came out after a decision, in
2004, in which the claims of predatory pricing strategies by Coca Cola Dagitim ve
Satis A.S.> in “clear carbonated soft drink market” was investigated (TCA, 2004).
After having implemented a series of Granger causality tests on prices of cola
products and alternative beverages, the TCA decided that the relevant product market
is “the market for carbonated soft drinks” and the company is dominant on this
market. Three years later, in another decision concerning the withdrawal of the
exemption of the exclusive dealing agreements between Coca Cola A.S. and its
distributors, the TCA has conducted a “shock analysis” in order to define the relevant
product market (TCA, 2007). In the “shock analysis”, the advertising expenditures of
Coca Cola A.S. have been analyzed after the entry of Cola Turca in market as a new
competitor. It was found that the advertising expenditures of Coca Cola in cola
segment increased significantly higher than those in other segments of the carbonated
soft drinks. At the end, the TCA stated that the results of the shock analysis may

constitute a substantial evidence for defining the relevant market as “the market for

? Coca Cola Dagitim ve Satis A.S is a joint venture company, controlled by The Coca Cola Company
(TCCC) and Anadolu Group, one of the biggest business groups in Turkey.
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cola products”, which is a narrower market than the one defined in the previous
decision. Finally, the TCA assessed also the market power in “the market for
carbonates soft drinks”, and concluded that there is enough evidence for withdrawing

the exemption according to the both of these relevant market definitions.

In his defense in the first case above, Coca Cola A.S. argued that the relevant product
market is the “market for commercial beverages”. This is obviously a larger market
than those defined by the TCA. The acceptance of such market definition by the

TCA might have resulted in rejecting the claims of abuse of dominance.

Although the TCA used some empirical techniques in defining the relevant product
market in both of these decisions, his conclusion did not depend on a more
sophisticated analysis that include estimation and assessment of price elasticities of
demand for cola and alternative beverages. Cross price elasticities between
alternative products could have been estimated in order to identify products which
can be considered as substitute or complementary with respect to each other. For the
same purpose, the approach that is known as “SSNIP’ test” could have been
implemented. The SSNIP test asks whether a price increase by 5% or 10% will be
profitable for a hypothetical monopolist which is the sole supplier of a certain
product. If the answer to this question is yes, the test concludes that there is no
effective competitive pressure on these products and the relevant market is limited to
this particular product. If the answer is no, the test suggests that there are some
strong alternatives to which consumers would shift. Then, in the second step, the test
assumes that the hypothetical monopolist owns both the product in the first set and
its closest alternative and asks again whether a 5-10% price increase would be
profitable. There is no consensus in literature whether the prices of the closest
alternative should also be increased or hold constant in implementing the SSNIP test
(Filistrucchi, 2008). The price increase may be profitable if sufficient amount of

demand shifts to the closest substitute which is now assumed to be supplied by the

3 SSNIP: Small but Significant Non-Transitory Increase in Prices
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hypothetical monopolist. On the other hand, the gains from the demand shifted to the
second product and from the increased price may not be large enough to compensate
the loss caused by the decrease in demand for the first product. The test continues in
this logic until a set of product is found for which a price increase of 5-10 % is
profitable for the monopolist who possess all of them. This final set of products
determines the boundaries of the relevant product market. In order to implement this
test, a relatively simple analysis that depends on few number of data, has been
developed (i.e. critical loss analysis), however a more sophisticated assessment
should depend on the econometric estimation of the own-price and cross price
elasticities of demand. For this purpose, in this chapter a multi-stage budgeting
approach will be used to estimate the demand structure for beverage products such as
cola, flavored and clear carbonated soft drink, fruit juice, mineral water, water, tea,
instant coffee, Turkish coffee, beer and raki*. Using parameters of the demand
system, the elasticities of demand will be calculated. Then, the estimated elasticities

will be used for implementing a SSNIP test for cola products.

4.2. Previous Demand Studies for Turkey

There are many studies that estimate elasticities of demand for various commodities
in Turkey, however, to our knowledge, none of them focused on the products
analyzed in this chapter. Most of them estimated the demand for commodities that
are classified in upper levels of product classification. For example, Ko¢ and Alpay
(2003) estimated demand elasticities for aggregate commodity and services such as,
clothing, education, entertainment, furnishing, health, housing, tourism and
transportation. Erdil (2003) estimated demand elasticities for agricultural products
that belong to categories of cereals, meats, diary products and oils for Turkey and
other OECD countries. Kog¢ (1999) studied the demand for meat and fish products in
Turkey. Kog, Dolekoglu and Ertiirk (2001) estimated demand structure for vegetable

* Raki is a spirit with high alcohol content. It is usually drunk with meals.
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oil and butter products. Ko¢ and Tan (2001) investigate the effects of the household
composition on diary products. Only in Akbay, Bilgi¢c and Miran (2008), demand
elasticities for tea and coffee have been reported, however those for soft drinks and
other beverages have not been estimated. In this chapter, the elasticities of demand
for beverage products will be estimated with a classification that is suitable for
relevant market definition in Turkish beverage industry. The properties of this

classification are explained in the next section.
4.3. Two-Stage Budgeting For Beverage Products in Turkey

Estimation of a complete demand system would necessitate taking into account
hundreds of different products and estimating huge number of parameters. In order to
address this difficulty, a “multi-stage budgeting” approach can be used to estimate
demand systems. In multi-stage budgeting, consumers are assumed to allocate their
total income between some broad categories of goods and services (i.e. rent,
education, health, food, transportation etc.) and then, re-allocate the budget for one of
these categories between the goods that belongs to the same category (i.e. meat
products, diary products etc. for groups that belongs to food category). Same type of

allocation can be designed for lower stages.

Edgerton (1997) discusses the conditions for the appropriateness of the multi-stage
budgeting. He states that in an ideal multi-stage budgeting, unconditional and
conditional Marshallian demand functions must yield the same result (Edgerton,
1997: 63). Unconditional (or total demand) Marshallian demand functions can be
defined as the demand functions for the products that could be obtained without
dividing budget allocation into stages. On the other hand, conditional (or within
group) Marshallian demand functions are functions that can be defined if a given

group budget is allocated between goods in that group.

The consistency of the multi-stage budgeting requires some conditions to be hold.

The first condition is about the consistency of the second (or lower) stages of the
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budgeting. This requires that the “weak separability” assumption about the consumer
preferences needs to be satisfied. Weak separability means that preferences for
products in one group are independent of the goods outside the group. This means
that a change in price of a commodity in one group is assumed to affect the demand
for all commodities in another group in the same manner (Edgerton, 1997:62-63).

Edgerton thinks that although this condition is rigorous it is not implausible.

For the consistency of the first stage (or, of all stages but the last stage) Edgerton
states that preferences need to be homothetic for commodities in the same group. Or,
the utility function should be additive between groups and indirect subutility
functions need to be of Gorman generalized polar form. These conditions for the
higher stages (but not the last stage) are needed in order to ensure that prices of all
goods can be replaced by a single price index. Edgerton (1997:63) says that these
conditions are very restrictive and suggests that an approximate justification need to
be established for the use of price and quantity indices for the aggregate demand
functions. He argues that Paasche or Laspeyres indices can be used as an
approximation to the true cost of living index (TCOL), which is the ratio of the group
cost function at two price levels (the current price p, and the base price z,.) at a

Pr — cr(ul‘ipl‘)

. His argument depends on the
c(u.,m)

given reference subutility stage u, ;

theoretical requirement that price indices need to be invariant to the utility level (this
is exactly possible if preferences are homothetic), on the fact that Paasche and
Laspeyres indices are based on constant utility level (base or current stages) and on
the empirical observation that most prices indices are highly collinear (Edgerton,

1997: 64).

In this thesis, the Tornqvist price indices are used as the group price indices, using
the argument that all price indices of the form ZWk .p, will be highly correlated

with each other (Edgerton, 1997 64). The formula of the Tornqvist price index for

the products k belonging to the group K is given as:
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Yow +w
P, =Y ( ’f°2 iy In( L) (4.1)
k=1 Pro

where zero and “t” are subscripts for the base and current periods, w’s are weights,
p’s are prices. The advantage of the Tornqvist price index over other indices is that it

is free of unit of measurement.

In this chapter, households are assumed to allocate a certain proportion of their total
income for expenditures of the fast-moving consumer goods. In a complete system of
demand the allocation of budget between fast-moving consumer goods and other
goods and services such as education, transportation, rent, health, food-away from-
home, entertainment etc. must be specified and estimated. However, this level of
budgeting is ignored in this chapter due to lack of data. The budgeting specification
in this chapter began with assuming those households distribute their budget for fast-
moving consumer products between commodity groups such as beverages, food,
cleaning products, personal care products and “other” products that can be purchased
in supermarkets or groceries. This allocation constitutes the first stage of the
budgeting assumed in this chapter. Having decided on how much to spend for
beverages, then households are assumed to allocate their beverage budget between
products such as cola, flavored and clear carbonated soft drink, fruit juice, mineral
water, water, tea, instant coffee, Turkish coffee, beer and raki. This is the second-
stage of the budgeting. It is also possible to model allocations for brands within each
of these beverage products as the third stage, however for the purpose of this chapter,
(i.e. for finding whether cola constitute a distinct relevant product market) the two-
stage budgeting as explained above is sufficient. The stages of the budgeting used in
this chapter are shown in the table below. After deciding on a relevant product
market, the demand elasticities for brands belonging to this relevant product market

will be estimated in Chapter 5.
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Table 4.1. Two-stage budget allocation for beverage products

1st STAGE : CATEGORIES IN FAST-MOVING CONSUMER GOODS

- BEVERAGES

- FOOD PRODUCTS

- CLEANING PRODUCTS

- PERSONAL CARE PRODUCTS
- OTHER

2nd STAGE : BEVERAGE GROUPS
- Cola (i.e. Coca Cola, Pepsi etc.)
- Flavored Carbonated Soft Drinks (i.e. Fanta, Yedigiin, Schweppes Lemon etc.)
- Clear Carbonated Soft Drinks (i.e. Sprite, Camlica, Uludag, Seven up etc.)
- Fruit Juice
- Mineral Water
- Bottled Water
- Tea
- Instant Coffee
- Turkish Coffee
- Beer
- Raki

4.4. Almost Ideal Demand System (AIDS)

The model that will be used in estimating the demand system for beverages is a
version of the Almost Ideal Demand System (AIDS) that was developed by Deaton
and Muellbauer (1980a). This section presents the theoretical properties of the AIDS

model.

The AIDS model has several advantages compared to other demand models like
Rotterdam model and translog model (Deaton and Muellbauer, 1980:312). First, the
AIDS model is derived from a particular cost function that can be regarded as a local
second-order approximation to the underlying cost function. Second, the equations to
be estimated contain sufficient parameters to be considered as a local first-order
approximation to any demand system. Another advantage of the AIDS model is that
it allows aggregation over consumers. In addition, it allows imposing and testing

theoretical restrictions of homogeneity and symmetry. On the other hand, the
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theoretical restriction of concavity of cost function cannot be directly restated into a
condition on the matrix of the coefficients of the model (Erdil, 2003:37). Another
disadvantage is that the original AIDS model must be estimated using non-linear

estimation techniques.

In the following part the derivation of the AIDS model is presented. This part is
mainly drawn on (Deaton and Muellbauer, 1980: 313). The derivation of the AIDS
model starts from assuming a specific class of preferences, known as PIGLOG class

that can be represented by an expenditure function of the following form:
logc(u, p) = (1-u)log{a(p)}+ulog{b(p)} (4.2)

where “u” is between 0 (subsistence) and 1 (bliss). “a(p)” and “b(p)” are positive
linearly homogenous functions that can express the cost of subsistence and bliss,
respectively. As shown in Muellbauer (1975, 1976), this type of preferences permit
exact aggregation over consumers. This means that the market demand can be
represented as if it is the outcome of the decisions of a rational representative

consumer.

If the specific functional forms for a (p) and b (p) are chosen as shown below,
1 .
loga(p) =a,+ Y. a,log p, +5227k,» log p, log p, 4.3)
k ko

log b(p) =loga(p)+ B, Elpfk (4.4)

Then, the AIDS expenditure function can be written as follows:

1 \
logc(p,u)=a,+ Y a, log p, +5227k,- log py log p, +uf, I1 pf! (4.5)
k k j
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where p’s are prices, u is the utility and «;, 3,7, are parameters.

The choice of these particular functional forms for a(p) and b(p) ensure that this

expenditure function has a flexible functional form. That is, it has enough parameters

. oc Oc 0c o’c 0c . ) )
that allow that the derivatives —,—, , ,—— €xist at any single point.
dp, ou Op,Op; Oudp, Ou

Provided thatZal. = I,Z 7/,;. =Z y;k =Z B, =0, this expenditure functions is
i j k J

linearly homogenous in prices.

The derivative of the expenditure function with respect to log prices can be written;

Ologe(u, p) _ dc(u,p) _ p; (4.6)
dlogp, o, cu,p) '
1 > 8C(u s P) . .
Using the Shephard’s Lemmaa— =q,, the equation (4.6) will be equal to budget
Pi

3z
1.

share of the product

Ologe(u,p) _Oc(u,p) p._ 4., — (4.7)
dlog p, op, cu,p) c(u,p)

Taking the derivative of the AIDS expenditure function (4.5) with respect log prices

yields,
Wi:ai+z7/ijlogpj+ﬂiuﬂol;[pkk (4.8)
J
1 * *
where Vi = 5(}/” + ;/ﬁ) . (4.9)
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Using the idea that for a utility maximizing consumer the total expenditure (x) will

be equal to the expenditure function c(u,p), from (4.5), “u” can be written;

1 1 .
u :W[logx—(ao +Zak log p, +Ezzykj log p, logpj)] (4.10)
uﬂo i pk k ra

If this is put in (4.8), the budget share of the product i can be obtained as follows:

x
wizal.+2yl.jlogpj+ﬁilog(g) (4.11)
j

where,In P =, + Zak log p, +%zz%y log p, log p, (4.12)
k ko
is a price index.

The equations (4.11) and (4.12) give one of the demand equations to be estimated in

the AIDS.

4.4.1. Restrictions of the Economic Theory

Economic theory requires demand functions to satisfy some restrictions such as
adding-up, homogeneity in price, symmetry, and negativity of the expenditure

function.

Adding-up restriction refers to the theoretical requirement that the demand over all

commodities must sum to the budget (Deaton and Muellbauer, 1980b:15). In other

words, the budget shares of all products must sum up to one: Zw,. =1. In terms of
i=1

the parameters of the AIDS model in (4.11), the adding-up restrictions are

2 =1, 27=0,2 =0 (4.13)
i=1 i=1

i=1

The restriction of homogeneity in prices in the AIDS model is expressed as
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2.7y =0 (4.14)

The symmetry restriction comes from the fact that the cross-price derivatives of the

Hicksian demands should be symmetric:

Oh(u,p) _ O, (a.p)
p, p,

,fori#j (4.15)

The symmetry restriction in the AIDS model is shown by y, =y ;. (4.16)

The negativity of the expenditure function means that the Slutsky matrix is negative
semi-definite and the expenditure function is concave. As given by the Slustky
equation, the elements of the Slustky matrix are the derivatives of the Hicksian
demands with respect to prices:
syzgz%qﬂr%. (4.17)
j J
Parameters satisfying the adding-up restrictions can be calculated after estimating the
model (4.11). The homogeneity and symmetry restrictions can be imposed in a
restricted version of the model (4.11). The homogeneity and symmetry restrictions
can be tested by comparing the unrestricted model with the restricted model. The
negativity restriction can be checked by calculating the eigenvalues of the Slutsky

matrix (Deaton and Muellbauer, 1980a: 316).

4.4.2. Aggregation Over Consumers

In the empirical work presented in this chapter, the AIDS model has been estimated
using aggregated data. In most of the previous studies that use the AIDS model with

aggregated data, the “total expenditures per capita (X )” have been used to replace
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the variable “x” that takes place in the equation (4.11) above. In this chapter, “a

representative budget levelx,” has been used in order to comply with the

aggregation theory behind the aggregate AIDS model. The section below presents
how the AIDS model is related to the aggregation theory.

In models that use aggregated data, there are two important questions. The first is
about whether there exists an aggregate demand function that has the same functional
form of the micro demand function. The second question is whether this aggregate
function is able to satisfy restrictions derived from theory of utility maximization that
depends on the behaviors of an individual consumer (Thomas, 1987:66). “Exact
aggregation” is possible only if the aggregate consumer behavior can be seen as if it
was the outcome of the decisions of single consumer who maximizes his utility.
Deaton and Muellbauer (1980b) present the conditions under which “exact

aggregation” is possible.

The preferences (or utility functions) of the “Gorman polarized form” are necessary
and sufficient for “exact aggregation.” Under this type of preferences, the

expenditure function of an individual household is described as follows:
c"(u", p)=a"(p)+u"b(p) (4.18)

in which a”(p)is a function of prices and it may vary across households (h), whereas
b(p) may not. Utility varies also across households. Marshallian demand functions

can be derived by inverting the expenditure function (to obtain the indirect utility
function) and by using the Roy’s identity. The indirect utility function can be written

as follows;

x'-d"(p) (4.19)

R T
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After applying the Roy’s Identity the Marshallian demand function of the household
h for the product “i”” can be obtained as follows (Deaton and Muellbauer, 1980b,150-
151);

gl =a!(p)+B(p)x" (4.20)
where, o/ (p) :w - B.(p)a,(p) and B (p)= Ologb(p)
Pi p;

After aggregating and taking the average over consumers, the demand functions

(4.20), can be written as follows;

g,=a/ (p)+ B (p)X (4.21)

Therefore, provided that the individual preferences are of the Gorman polarized form
and individuals (households) maximize their utility, the average demand function

will automatically be consistent with utility maximization (Deaton and Muellbauer,
19b:150-151). In fact, a demand function of the form (g’ =a!(p)+B.(p)x") is
necessary and sufficient for getting the aggregate demand function

(g, =a/(p)+B(p)X) (Deaton and Muellbauer, 1980b: 151). This implies that

provided that the general theoretical restrictions are satisfied by the micro demand
functions, they will be satisfied also by the aggregate demand functions. However,
the only cost function that leads to demand functions in (4.21) is the cost function
implied by the preferences of the Gorman polar form (Thomas, 1997:67). In other
words, if the demand functions of the form in (4.21) are assumed, then the cost

function related to the Gorman polar form preferences is necessarily implied.

On the other hand, the assumption that preferences are of the Gorman polarized form

is very restrictive in the sense that they give rise to linear Engel curves which have

42



the same slope for different households (Thomas, 1997:68). However, Muellbauer
(1975 and 1976) demonstrated that aggregation with non-linear Engel curves is
possible. The conditions under which exact aggregation is possible with non-linear
Engel curves are explained also in Deaton and Muellbauer (1980b: 154-158) and
Thomas (1997:68).

For aggregation with non-linear Engel curves, Muellbauer states that the average

aggregate demands (w,) need to be expressed as function of prices and of the total
expenditure of “representative” household(x,), rather than as a function of the

“mean” expenditure (x)(Thomas, 1997: 68). The average aggregate demand or the

share of aggregate expenditure on good “i” in the aggregate budget of all households
can be expressed as the weighted average of the individual household budget shares

for the good “i”:

B z P4,
Wi z Xh z z Xh 1/1

where weights are proportional to the expenditure of each household.

(4.22)

The representative budget (x,) is a function of the distribution of expenditures and
of the prices. In other words, the representative budget (x,) will be some point in the

distribution of expenditures. The position of it will be determined by the degree of

non-linearity of the Engel curves and the prices.

(Y52

In order that the average aggregate budget share of the product “i” can be expressed

as a function of the representative budget (x,), a particular utility function w(x, p)
and a corresponding expenditure function c(u, p) should be defined. In this case for
some u,=wy(x,,p), the average aggregate budget share for ith good can be

expressed as follows:
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o gy dloclin.p) 5 5, 0loge'w,p)
e P T o, 44>, ologp,
h

(4.23)

where u" =y(x",p) and c"(u",p) are utility and expenditure functions for

household “h” (Deaton and Muellbauer, 1980b, 154).

The particular cost function that makes “exact aggregation” possible in the AIDS

model is expressed as follows:

logc" =logk” + (1—u")loga(p)+u" logh(p) (4.24)
(for the household “h”)

loge=(1—-u’)loga(p)+u’logb(p) (4.25)

(for the representative household)

The term k" is a scalar that shows a measure for the size of household. It also takes

into account the demographic composition of the household. For the representative

household it is normalized to one; k" =1.

The individual and the representative budget share equations that can be derived

from the expenditure functions above by applying the Shephard’s Lemma are given

below:

h
w, =¢ +n, log(%) (for the household “h”) (4.26)
w, =¢, +1, log(x,) (for the representative household) (4.27)
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The terms ¢, and 7, are functions of prices, W, is the average aggregate budget
share for the good “i” and x, is the representative expenditure level. The Engel curve

that corresponds to the equation (4.26) is;

h

* * x
i =i + 7%, 108(7) (4.28)
and it is non-linear (Thomas, 1997:69).

zh
h

Xy

Therefore, using the equation (4.22) w, = ”Z: w, and an explicit form
h

:Zh:Zh:

of the equation (4.26), Deaton and Muellbauer (1980a: 314) show that the share of

the aggregate expenditure on the product “i” in the aggregate budget of all

households can be written as follows:

W = a+Z}/Ulogpj ﬂlogP+,B{zZ log( )} (4.29)

If the same derivation is done using w, =¢, +7, log(x,) given in equation (4.27), the
log of the representative expenditure x, in the AIDS model can be expressed as the

weighted average of the expenditures of households deflated by the measure of

household size and composition;

log(x,) = zz log( (4.30)

At this point, it will be helpful to comment on the parameter k, which is used to

deflate the budget of the household “h” in order to evaluate the budget in terms of

“needs corrected” at “per capita” level. Ideally, the parameter k&, does not include

only “the number of persons in a household”, but should also incorporate the effects

of the composition and of the other characteristics of the household. For example, the
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effect of the budget of a household consisting of 2 adults and 2 children at age 3 and
4 can be different than that of a household consisting of 2 adults and 2 children at age

17 and 19. However, in the equations that have been in this chapter, the parameter £,

includes only the household size.

Many empirical studies use the “total expenditure per capita” (X ) instead of using

the representative level of total expenditures (x,). In this way, the underlying Engel

curves are not restricted to be linear. The data used in this dissertation is at household
level and it permits to calculate the representative total expenditure. In order to

calculate log (x,), the monthly total expenditures of each household is deflated by

the household size and then its logarithmic value is weighted by the share of the

household’s total expenditure in the aggregate expenditure.

4.4.3. Linear Approximation for AIDS (LAIDS)

Considering the equation (4.11) and the price index in (4.12), the estimation of the
AIDS model requires non-linear estimation techniques. Deaton and Muellbauer
(1980a: 316) say that in practice the identification of ¢, can be problematical. They
suggest interpreting «, as the level of expenditure required for a minimal standard of

living (subsistence) when prices are unity. Then, a reasonable value of it can be

chosen.

They also suggest that if prices are closely collinear, that isP=¢P", a simpler
estimation method in which the price index In P can be approximated by a particular

price index InP". Deaton and Muellbauer suggest using the Stone price index:

InP = Z w, In p, . It is the price index that is frequently used in the literature.
k=1
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In this case the model in (4.11) takes the following form,

X
P

P

wo=a, + Y y,logp, + B log(—) (4.31)
7

where, o =a,— . Ing. In demand literature, this version of the AIDS model is

generally called as Linearized AIDS (LAIDS). Z S, =0 is required as an adding-up

i=1
n n
. . * . . . .
restriction. Zai =0 is also required so that Zal. =0 is satisfied as another
i=1 i=1

adding-up restriction.

Pashardes (1993) has criticized the presumption that the Stone index provides a good
approximation. Buse (1994), by going further, showed theoretically that the Stone
index or any other price index similar to it, will yield biased and inconsistent
estimates because of omitted variable problem, and it is impossible to obtain
consistent estimates even if an instrumental variable estimator is used. However,
Buse (1994: 783) added that it is possible for standard (inconsistent) estimators to
have reasonable finite sample properties. To investigate these properties, Buse and
Chan (2000) carried out Monte Carlo studies and compared “the aggregate bias” and
“the trace mean square error” of the elasticities resulting from four different price
indices, such as the Stone, the Paasche, the Laspeyres and the Tornqvist indices. The

formulas for these indices are as follows:

Paasche Index: In P™“ =" w,, In( P y (4.32)
k kO
Laspeyres Index: In P*7" = z w, In(p,,) (4.33)
k
Torngvist Index: In P = z (Wk0 ; W ). In( Pu ) (4.34)
k Pro
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where “w,,” and w,, are weights for the base and current period, respectively.

In order to compare the bias that results from these indices, they also calculated
elasticities that come from the non-linear AIDS model using three alternative values

fore,. These price indices have been compared using three different types of

collinearity between prices: positive, zero and mixed collinearity. Positive
collinearity means that all of the correlations between price pairs are positive. In
mixed collinearity case, some of the correlations between price pairs can be either

positive, negative or zero.

The results in Buse and Chan (2000: 531) showed that, under positive collinearity, all
indices generated unbiased estimates of the expenditure elasticities. Only the
Tornqvist index performed very well under the zero and negative collinearity. In
addition, the bias has been reduced significantly as the sample size increases in the
model with the Tornqvist index (Buse and Chan, 2000: 532). Under positive
collinearity the Tornqvist index is the best among others when the trace of MSE is
taken into account in assessing the bias in the price elasticities. In terms of the
“aggregate bias”, the Tornqvist index is the second best after the Laspeyres index.
Under zero and negative collinearity, the bias with the Tornqvist index is again the
lowest among other linear indices. They argue that under mixed collinearity the
Tornqvist index is preferable. Buse and Chan (2000: 536) present also a result for the
overall performance of the indices across all types of collinearity. According to this
overall result, in terms of the aggregate bias, the Tornqvist is even better than any of

three non-linear indices that are used in Monte Carlo experiments.

The correlations between the deflated price indices used in this chapter are shown in

the table below. It is observed that there is mixed collinearity among price indices.
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Table 4.2. Correlation structure of price indices

Flavored  Clear Fruit Mineral Bottled Instant Turkish

Cola CSD CSD juice water  water Tea coffee coffee Beer
Cola 1.000
Flavored
CSD 0.665 1.000
Clear
CSD 0.467 0.567 1.000
Fruit
juice 0.011 0.111 0.145 1.000
Mineral
water 0.135 0.148 0.262 0.091 1.000
Bottled
water 0.301 0.247  0.186 -0.133  0.060 1.000
Tea 0.073 -0.101  -0.014 -0.041 -0.469 0.290 1.000
Instant
coffee 0.254 0.309 0.372 0.023 0.109 0.384 0.183 1.000
Turkish
coffee 0.129 0.489 0.392 0.236 -0.028 0.257 0.247 0.328 1.000
Beer -0.149 -0.456 -0.434 -0.297 0.031 -0.095 0.011 -0.284 -0.536 1.000
Raki -0.265 -0.455 -0.331 -0.348 -0.356 -0.348 0.097 -0.296 -0.417 0.631

Author’s own calculations using Ipsos/KGM data.

Following the suggestion in Buse and Chan (2000), the Tornqvist index has been
used in estimating the linear version of the AIDS model (LAIDS) in this chapter.

4.5. A Demand System for Beverages in Turkey

4.5.1. Model Specification

In this section, a two-stage demand system for the beverage products in Turkey will

be specified within a linearized AIDS (LAIDS) framework.

In AIDS-type models, prices of all goods that are in the system need to be used in the
estimation. However, since the original data covers is at household level, it only
covers the prices of the goods that a household has bought. In other words, prices of
goods that a household did not buy are unobserved. One way of solving this problem

is to aggregate the data over households and to calculate a price index for each
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product. Therefore the data in this chapter have been aggregated and the econometric
model has been specified at aggregate level. The details about how these price

indices are calculated will be explained later in the section 4.5.2. below.
The equations in the second-stage of the two-stage budgeting are as follows:

The second-stage equations:

pa— 3k

X
w.=a, + Z ¥, log p., + log(—2-%) + Demog,,.0 + Hp+u,, (4.35)
j

bev,ct

The second-stage is composed of 11 demand equations, one for each of the beverage
types such as cola, flavored and clear carbonated soft drink, fruit juice, mineral

water, water, tea, instant coffee, Turkish coffee, beer and raki. The subscripts i,c,?

[13%3] (1Pl

represent beverage type “i” in city “c” in time “t”. The left-hand side variable is the

aggregate expenditure share of the beverage type “i” in city “c” in time “t”. The

variables log p,, are the corresponding Tornqvist price indices for all beverage

xbev,ct

types. The term ——— 1is the representative total expenditures for all beverage types

bev,ct
deflated by the Tornqvist price index of beverages. This overall price index is
calculated using the weights of each beverage type and their corresponding price

indiceslog p, , .

The set of demographical variables, shown by the term Demog,,, include the

following variables;
- the percentages of households belonging to AB, C1 or C2 socio-economic
groups in a city/time pair,
- the average age of head of households and its squared value in a city/time

pair,
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- the average age of the purchasing person in the household and its squared
value in a city/time pair,
- the percentage of households living in urban area in a city/time pair.
The percentage of households of DE socio-economic group is not included in

estimations.

A graphical analysis of the data shows that the demand for beverages increases
significantly during summer and at times of religious fests and on the last day of the
each year. To capture the effects of demand shocks that can occur during these times,
the model includes binary variables for 11 months (January to November). Dummy
variables for each city (except Samsun) are also added in the model to capture time-
invariant city-specific effects. Other explanatory variables are the percentage of
holidays in a certain month and the monthly average temperature. These two
variables are expected to increase the consumption of beverages at home. All these
variables are summarized with the term H in the specification above. The last term

u., 1is the error term assumed to be independently and identically distributed. Other

ict

terms («, y, 5,0,¢ ) are the parameters to be estimated.

The first-stage equations

The first-stage consists of the five demand equations of the following specification:

_ . X,
W, =a +) g,logP, +blog(—t=)+ Hp+ ¢, (4.36)
J

fimeg ct

The left-hand side variables are the share of aggregate expenditures for beverages,
food, cleaning products, personal care products and for an aggregate category of
“other fast-moving consumer goods”. The variables log P, are the log of the
Tornqvist price indices for each commodity group. These indices have been

calculated using the weights and price indices of the lower level products belonging
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X e .
to one of these upper groups. The term —Z2&< shows the total expenditures for fast-
fineg ct

moving consumer goods deflated by a Tornqvist price index for these goods.

The term H has the same content as in the specification of the second-stage. The last

term &,,is the error term assumed to be independently and identically distributed.

Other terms (a, g,b, ¢ ) are the parameters to be estimated.

4.5.2. Data for the LAIDS Model

The sample consists of monthly aggregated observations in 12 cities of Turkey
between May 2000 and May 2006. The cities that are included in the sample are
Adana, Ankara, Antalya, Gaziantep, Istanbul, Izmir, Kayseri, Kocaeli, Konya,
Osmaniye and Samsun. The sum of population in these cities amounts to 46 % of the
total population of 81 cities in Turkey by 2007. The number of observations is 876
(12x73).

The price indices of the each beverage type in the second stage have been calculated
in the following way. First, for each beverage type, the packaging types that are sold
frequently are determined. Then, the average prices of these packs have been
calculated by dividing the aggregate sales by the aggregate volumes in a city/month
pair. The average pack prices have been converted to the prices per one liter. When
the purchase of a particular type is not observed in a certain city/month, this
unobserved data has been replaced by the average of the prices in the previous and
subsequent period. If the unobserved data are more than one period, then these have
been replaced by the average of the prices in other cities. In doing this replacement,
first the observed prices have been regressed on the 11-city average and the predicted

values have been used in place of the unobserved points.

52



The Tornqvist price index of a particular beverage type have been calculated by
using the average prices and expenditure shares of the packs at the base period (May

2000) and at the current period in each city “c” and time “’t”. The formula for the

Tornqvist price index is:

S W +W"l ict
In p, = Y (et ). In(Leer 4.37)

k=1 kicO

9y
1

where k’s are the pack types chosen for the beverage type “i”, w,,,and w,,, are the

base and the current period expenditure shares of the pack type & in the total

expenditures on the beverage type “i” in city “c”. Same calculations have been done

also for each beverage types belonging to the second-stage.

The Tornqvist price indices (logP,) of the product categories in the first-stage

(beverages, food, cleaning products, personal care products and “others”) have been
calculated in the following method. The Tornqvist price index of the “beverages” has
been constructed using the Tornqvist price indices and expenditure shares of the
beverage types (namely, cola, flavored or clear carbonated soft drinks, fruit juices,
mineral water, bottled water, tea, instant coffee, Turkish coffee, beer and raki). For
calculating the price indices of the upper categories other than beverages, first, a
subset of the lower product types belonging to these categories has been chosen. This
choice has been done depending on the criterion that a particular product type has
been purchased in at least 80% of 876 points of observations (city/month pairs) in the
sample. For example, the product types that have been sold in at least 700 of the total
876 points of observation (12 cities x 73 periods) have been included in the
calculations of the Tornqvist price index of the related upper category. A list of the
included product groups are presented in Appendix A. All price indices are deflated

by the price index of all fast-moving-consumer goods.
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4.5.3. Descriptive Statistics

In this section, some descriptive statistics are reported related to the variables used in
this chapter. The graphics of the price indices of the products in the second stages

are shown below.
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Graph 4.1. Deflated Tornqvist price indices of the products in the second stage.
Author’s own calculations using Ipsos/KGM data.

The reel price indices for the carbonates soft drinks (cola, flavored and clear CSD),
the fruit juices and tea follow similar pattern. Their value at the end of sample period
is slightly below the values in the initial point. The prices of the alcoholic beverages
(beer and raki) are increasing during the sample period. Their deflated index values
are between 0 and 5 for beer, 0 and 1 for raki. The prices of the mineral water and of

the Turkish coffee decline sharply in 2001, then they follow a steady pattern.
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In the table below, the descriptive statistics of the average expenditure shares of the

beverage products take place.

Table 4.3. Average of the aggregate expenditure shares of beverage products

Product Obs Mean Std.Dev. Min Max

Cola 73 0.240 0.038 0.167 0.341
Flavored CSD 73 0.051 0.012 0.030 0.079
Clear CSD 73 0.030 0.009 0.016 0.050
Fruit Juices 73 0.078 0.016 0.054 0.120
Mineral Water 73 0.031 0.008 0.022 0.057
Water 73 0.071 0.025 0.035 0.137
Tea 73 0.295 0.034 0.201 0.378
Instant Coffee 73 0.040 0.010 0.022 0.061
Turkish Coffee 73 0.020 0.005 0.011 0.037
Beer 73 0.069 0.017 0.019 0.101
Raki1 73 0.076 0.017 0.023 0.121

Author’s own calculations using Ipsos/KGM data.

In average, expenditures on cola and tea products take the largest shares in budgets
allocated to beverages. Their expenditure shares are 24% (for cola) and %29.5 (for
tea). The share of the fruit juices (7.8%) is higher than those of flavored and clear
carbonated soft drinks (5% and 3%). The expenditure shares of beer and raki are

similar to each other, %7 and %?7.6 respectively.

The patterns of the budget shares of the beverage types are shown in graphics below.
The budget shares of tea and cola products have high variations across time. The
peak times of these expenditure shares correspond to the times of religious fests and
the lasts day of the year. The demand for the Turkish coffee and mineral water is

relatively stable.
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Graph 4.2. Expenditure shares of the beverage types
Author’s own calculations using Ipsos/KGM data.

Concerning the product categories in the first-stage, it is observed that 70% of the
budgets of households for fast-moving consumer goods have been allocated to the
food expenditures. The share of beverages is 11.6 %. These shares are given in the

table and graph below.

Table 4.4. Descriptive statistics for aggregate expenditure shares of upper product categories

Product Category Obs. Mean Std. Dev. Min Max

Beverages 73 0.116 0.015 0.081 0.153
Food 73 0.704 0.026 0.641 0.760
Cleaning Products 73 0.079 0.012 0.059 0.104
Personal Care Products 73 0.098 0.010 0.074 0.125
Other 73 0.003 0.001 0.001 0.006

Author’s own calculations using Ipsos/KGM data.
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Graph 4.3. Expenditure shares of the product categories in the first stage.
Author’s own calculations using Ipsos/KGM data.

Finally, the price indices of the product categories in the first-stage are presented in
the graph below. The deflated Tornqvist price index for all beverages follows a
similar pattern to that of cold drinks. It fluctuates around the initial level and it ends
up below it. The price indices of cleaning products and personal care products
decrease after 2002, but these are no sharp falls. The price index of “other” products
has high variation around the initial level. The price index of food products is

relatively smooth and increase slightly after the starting period.
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Graph 4.4. Deflated Tornqvist Price indices of the product groups in the first-stage.
Author’s own calculations using Ipsos/KGM data.

The distributions of households according to their social-economic status (SES) for
different particular beverage types are presented in the table below. For example,
%27 of the households buying cola is in the AB group in average. The C1 group is
the most populated group in average among all households that buy beverage
products other than water and raki. For bottled water, mineral water, Turkish coffee,
beer and raki, the difference between the share of the richest group (AB) and the
poorest group (DE) is larger than 10%, (i.e. 42% vs. 13% for water and 39% vs.
15% for raki, respectively) whereas for tea the shares of these two groups are very

close to each other.
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Table 4.5. Distribution of households by social-economic status and beverage products

Beverage SES Group Obs. Mean Std. Dev. Min Max
Cola AB 876 0.27 0.096 0.073 0.614
C1 876 0.33 0.079 0.119 0.577
C2 876 0.22 0.073 0.047 0.448
DE 876 0.18 0.100 0.020 0.508
Flavored CSD AB 876 0.24 0.122 0.000 1.000
Cl 876 0.30 0.110 0.000 0.867
C2 876 0.23 0.097 0.000 0.714
DE 876 0.23 0.142 0.000 0.688
Clear CSD AB 876 0.29 0.158 0.000 1.000
Cl 876 0.32 0.139 0.000 1.000
C2 876 0.20 0.110 0.000 1.000
DE 876 0.19 0.141 0.000 0.727
Fruit Juices AB 876 0.28 0.117 0.011 0.694
Cl 876 0.28 0.084 0.033 0.588
C2 876 0.23 0.098 0.023 0.754
DE 876 0.21 0.114 0.000 0.554
Mineral water AB 876 0.32 0.135 0.000 0.750
C1 876 0.34 0.109 0.000 0.714
C2 876 0.19 0.098 0.000 0.588
DE 876 0.15 0.117 0.000 0.692
Water AB 876 0.42 0.187 0.000 1.000
C1 876 0.29 0.133 0.000 0.800
C2 876 0.17 0.121 0.000 1.000
DE 876 0.13 0.107 0.000 0.857
Tea AB 876 0.23 0.094 0.000 0.533
Cl 876 0.30 0.069 0.067 0.538
C2 876 0.23 0.069 0.065 0.507
DE 876 0.24 0.123 0.020 0.643
Instant Coftee AB 876 0.27 0.169 0.000 1.000
Cl 876 0.30 0.144 0.000 1.000
C2 876 0.24 0.151 0.000 1.000
DE 876 0.19 0.160 0.000 1.000
Turkish Coffee =~ AB 876 0.31 0.152 0.000 1.000
Cl 876 0.32 0.134 0.000 1.000
C2 876 0.19 0.112 0.000 1.000
DE 876 0.18 0.140 0.000 0.778
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Table 4.5.Continued

Beverage SES Group Obs. Mean Std. Dev. Min Max

Beer AB 876 0.30 0.206 0.000 1.000
C1 876 0.32 0.216 0.000 1.000
C2 876 0.19 0.173 0.000 1.000
DE 876 0.18 0.191 0.000 1.000

Rak1 AB 876 0.39 0.246 0.000 1.000
C1 876 0.31 0.240 0.000 1.000
C2 876 0.14 0.159 0.000 1.000
DE 876 0.15 0.218 0.000 1.000

Author’s own calculations using Ipsos/KGM data.

4.5.4. Endogeneity of Prices and Instrumental Variables

In the LAIDS model explained above, the Tornqvist price indices of the product
categories in the first-stage (beverages, food, cleaning products, personal care
products and “others”) “log P,” and of the product groups in the second-stage

b 2

, the total expenditures on beverages “x,,.” and on all fast-moving

(13 log plct 2
consumer goods x. ., may be endogenous. One source of endogeneity related to

price variables can be the fact that the price of a certain product can be affected by
the demand shocks to this product. Another reason for endogeneity of prices can be
originated from the possibility that error terms of different equations can be
correlated and this correlation can affect price variables in other equations. For
example, the price of cola, which is also one of the explanatory variables in the
equation of coffee, may be correlated with the error term of the coffee demand if the
demand shocks to cola and coffee are correlated. As demand shocks for a particular

product that can affect the total expenditures on that product, the total expenditures

2 2

on fast-moving consumer goods “X are also

13
jmee . @nd on beverages “x,,

assumed to be endogenous.
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In the presence of the endogenous explanatory variables, the OLS method yields
“inconsistent” estimates of the parameters. To solve this problem, the use of
instrumental variables is suggested in the econometric literature. There are two
important properties that instrumental variables must satisfy: the relevance and the
validity. A relevant instrument should be correlated with the endogenous price
variable. For the validity, it is needed that the instrument should be exogenous, in

other words it should not be affected by the error terms of the model.

In general, cost variables satisfy these criteria since they are directly related to the
price and they have not affected by the demand shocks. Therefore, in this chapter, the
data on input costs, provided by TURKSTAT’, have been used as instrumental
variables. The first set of input costs consists of the wage per hour paid in industry
groups that are categorized by TURKSTAT under the names “food and beverage”,
“beverages”, “beer”, “raki”, “soft drinks”, cleaning and personal care”. These
instruments do not vary across cities. The second set of input costs consists of the
prices of water, electricity, oil. These variables vary across cities, except the price of

electricity.

Hausman et al. (1994: 165) and Nevo (2001: 320) suggest also using “prices in other
cities or regions” as instrumental variables. The identifying assumption in this
suggestion is that city-specific valuations of products are uncorrelated across cities.
The correlation within a city is allowed. In addition, the prices of the item “j” in
different cities can be correlated via the common production costs. On the other
hand, a city-specific demand shock to a particular product would not affect prices of
that product in other cities. Therefore, the price of the item “j” in other cities can be a
relevant and valid instrument for the same item sold in a certain city. However, in
case of nation-wide demand shocks, this assumption will be violated and the prices
in other cities may not be used as valid instruments. National TV advertising is

largely used in the beverage industry and may be a source of the correlation across

>Turkish Statistical Institute (TURKSTAT)
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cities. In order to circumvent this problem, one period lagged values of the average
of the other cities’ price indices have been used as instrumental variables instead of

their current values.

These instruments have been tested for their relevance and validity. Test methods

and results will be presented later in the text while discussing estimation results.
4.6. Estimation Methods

The linearized AIDS (LAIDS) model are usually estimated using Seeming Unrelated
Regressions (SUR) or Three-stage Least Squares (3SLS) methods in the literature.
These methods take into account the correlation of the error terms across equations
and yield more efficient estimates. In addition, they allow imposing and testing cross
equations restrictions (i.e. symmetry). If all the equations have the same explanatory
variables or the error terms are uncorrelated across equations, then the SUR and
3SLS methods collapse to OLS and Two-stage Least Squares (2SLS) methods. In the
empirical model estimated in this chapter, price indices in the first-stage and in the
second-stage are different from each other. In addition, cross equations restrictions
have been imposed and tested. For these reasons, the SUR and 3SLS methods are
preferred rather than single-equation methods. For comparison purposes, the LAIDS
model will also be estimated with OLS and 2SLS methods. The properties of the
SUR and 3SLS methods are summarized in the following part.

A multi-equation linear model with G dependent variables can be written,

v, =X,[f+u, , i=1,...,N. (4.38)
where y,and u,are Gx1 vectors, X, is a GxK matrix and £ is a K x1column

vector. Each g” equation in the system having G equations in total can be presented

as:
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Ve =X, B, g=1,...Gandi=1,..,N (4.39)

where i's are observation units, x,, are regressors that are assumed to be exogenous
and p,are K, x1 parameter vector. The variables y,can be thought as the

expenditure shares in the LAIDS model. The relationship between equations in the
system comes through correlation in the error terms across different equations. In

other words, the equations are related if the errors u, in different equations are

correlated (Cameron and Trivedi, 2005:209).

The observations and equations can be stacked and a consistent “system OLS”
estimation can be implemented under assumptions that E(X;u;)=0 and E(X/X,) is

nonsingular (has rank K) (Wooldridge, 2002: 149). The system OLS estimators are
identical to equation-by-equation OLS estimators if there are no cross equation
restrictions. However, if cross equation restrictions need to be tested - as it is the case
in LAIDS model - then the SUR system should be estimated using FGLS (Feasible
Generalized Least Squares) technique. For a consistent estimation, the FGLS within

the SUR context requires the assumption thatE(X, ®u,)=0, where® is the
Kronecker product. This assumption means that each element of u, is uncorrelated
with each element of X, . This assumption puts more restrictions on the explanatory
variables than the assumption E(X.u,) =0 does. (Wooldridge, 2002:153-154). The
assumption E(X. ®u,)=0 can also be expressed as E(x;.gul.h) =0 where g, h =1, 2,
G for the SUR structure. In order that parameters of the system are identified, it is
needed that E(X,Q"'X;) is nonsingular and the unconditional variance matrix of u,,
Q=E(uu))(a G x G symmetric matrix) is positive definite. In AIDS models, the

dependent variables across equations satisfy an adding up constraint, that is, the

expenditure shares sum to one. Therefore, in order to ensure that E(XQ'X,) is
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nonsingular, one equation must be dropped from estimation (Wooldridge, 2002:

154).

The FGLS estimator 3 can be obtained by the formula:

b= XQ'X)' (X XQYy) (4.40)
or
p=[x @00 )XT [xa,eaMY] (4.41)

N , A N
where  is estimated by Q=N‘1Zﬁiﬁ“ where u, =u, —X,p are system OLS
i=1

residuals.

Under system-homoskedasticity, the estimator for the asymptotic variance of B can

N
be expressed as A var(f) = (Z XQ'X)". (4.42)

i=1

Since the correlation of the error terms across equations is taken into account in this

method, the FGLS estimators are more efficient than the system OLS estimators.

The system OLS and FGLS methods rely on the assumption that explanatory
variables are exogenous. If some explanatory variables are endogenous in the system,
then these methods yield inconsistent parameters. In this case, LAIDS model may be
estimated using three-stage leas squares technique (3SLS) which takes into account
the endogeneity of the explanatory variables in the system and the correlation of the

error terms across equations. The 3SLS estimator is given by the formula below:

N N oA - N ", U B -

Bagrs = [Z X,.Q"X,.j (Z X,.Q"y,.j -[Xay@0"X[ X@, @0y (443)
i=1 i=1
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4 and ﬁi are residuals from a system 2SLS

11

.MZ
=>>

where the GxG matrix Q is Q=N

1

estimation. Q is assumed to be a consistent estimator of Q, plim Q=Q = E(uu).
N—w

The expression Xi stands for the predictions from the first-stage estimation of
regressors (including endogenous regressors as well) on the instrumental variables

(Z): X, =ZJI and T1=(Z'Z)'Z'X . In order that P,  is consistent, the assumption
that E[(ZH)'Q"ul}=H'E[(Q'1Zl.)'ul]=0 needs to be hold. This assumption is

stronger than the assumption in system 2SLS method in which instrumental variables
for a particular equation are assumed to be uncorrelated with the error terms of that
equation: E[Z;ui] =0 or E[Z;guig} =0, g = 1,23...G. In other words, if

[{P=i]

instrumental variables in the equation “g” is correlated with the error terms of the
equation “h”, then the estimators in equation (4.43) will be in inconsistent
(Wooldridge:2002, 197). Therefore, for consistent 3SLS estimation it is assumed that
any exogenous variable in one equation is exogenous in all equations. The

identification for 3SLS estimation requires that the rank condition

E|ZX, |=K should be satisfied. Finally, similar to the FGLS case, the 3SLS

estimation assumes that the errors in the system are homoskedastic.

4.77. The Results

In this section the results of the estimations of the two-stage LAIDS model will be

presented.

In order to ensure the non-singularity of the error variance matrix, the equation for
the other products has been dropped from first-stage of the demand system.
Therefore, only 4 equations have been estimated in the first-stage. In the second-

stage of the demand system, the equation for raki products has been eliminated for
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the same reason. Therefore, in total 14 demand equations have been estimated

simultaneously in demand system.

The error terms of these equations have been assumed to be correlated across
equations. However, these errors have been assumed to be distributed independently
and identically (i.i.d) within the same equation. The coefficients of the dropped
equations have been derived using the estimates of the other equations and the
adding-up constraint. The estimations have been done by OLS, 2SLS, SUR and
3SLS methods.

The results of the tests for the relevancy and validity of instruments will be presented
below. The endogeneity of regressors have been tested using Durbin-Wu-Hausman
test. After deciding on the model to be used for calculating elasticities, the theoretical

restrictions of homogeneity and symmetry have been tested.

The results of the restricted OLS, 2SLS and SUR models can be seen in Appendix B.
These results show that the standard errors of the coefficients in SUR and 3SLS
methods are smaller than those in OLS and 2SLS, respectively. However, the
difference in standard errors between system methods (SUR and 3SLS) and single
equation methods (OLS and 2SLS) is not large. Therefore, it can be said that the
efficiency gains brought by system estimation methods over the single-equation
estimation methods is limited. On the other hand, the magnitudes of the coefficients
of price coefficients differ significantly between the system methods and the single-
equation methods. This finding implies that some regressors may be correlated with
error terms. The endogeneity of regressors have been tested as explained in the

following section.

4.7.1. Testing endogeneity of regressors (Hausman test)

The Hausman test of endogeneity of regressors has been explained in Cameron and

Trivedi (2005: 276) for single-equation models. Since a system approach is used in
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this chapter for estimation the LAIDS model, the two-step procedure of the Hausman
test has been adapted to the system estimation as follows: First, reduced-form
regressions have been estimated by regressing each suspected endogenous regressor
(i.e. the price indices, the total expenditures on FMCG and on beverages) separately
on the exogenous explanatory variables (demographical variables, city and time
dummies, percentage of holidays in a month and average temperature) and on the all
excluded instrumental variables used in the whole system. Then, the residuals from
these reduced form regressions have been saved. In the second step of the test, the
residuals of the reduced-form regression have also been added as regressors in the
whole system which has been estimated using the SUR method. Additionally, the
restrictions of homogeneity and symmetry have been imposed. Then, the joint
significance of these residuals has been tested. The value of the Chi-square statistics

and the associated p-values of these joint tests are reported in the table below.

Table 4.6. Results of the Hausman test of endogeneity

Equation Chi2-statistic p-value
Beverage 636.356 0.000
Food 207.836 0.000
Cleaning 161.732 0.000
Personal care 134.199 0.000
Cola 152.701 0.000
Flavored CSD 142.285 0.000
Clear CSD 167.632 0.000
Fruit juice 50.23 0.000
Mineral water 141.821 0.000
Bottled water 175.664 0.000
Tea 86.686 0.000
Instant coffee 89.292 0.000
Turkish coffee 46.014 0.000
Beer 101.57 0.000

Author's own calculations using Ipsos/KGM and TURKSTAT data.

The results of the Hausman test show that price indices, the representative total

expenditures on fast-moving consumer goods and on beverages are endogenous in all
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equations of the demand system. Therefore, it is preferable to use the 3SLS method

rather than the SUR method in estimating the demand system for beverages.

4.7.2. Testing the instrumental variables

The following sub-sections present how instrumental variables have been tested for

two criteria that they must satisfy: the relevance and validity.

4.7.2.1. Testing the relevance of instruments

If instrumental variables are uncorrelated with endogenous regressors, the estimators
obtained from an instrumental variable regression will be biased in finite samples.
For testing whether instrumental variables are relevant, Cameron and Trivedi (2005:
105) suggest to run the reduced form regressions, in which endogenous regressors
are regressed on the set of excluded instruments and the set of all other exogenous
variables, and then to test whether the coefficients of the instrumental variables are
jointly zero. If the coefficients of the instruments are not jointly significant, then it
can be suspected that one or more instruments are not relevant. One important
remark at this point is that this method is suggested for single-equation models and
there is no test developed yet in literature for testing the correlation between
instruments and endogenous regressors in system estimation methods like 3SLS.
Therefore, the method summarized above for single-equation case has been followed
for the empirical application in this chapter. For this, each endogenous regressor has
been regressed separately on all the exogenous variables, including the excluded
instruments, and then the joint significance of the excluded instruments has been
tested. The partial F-statistics for the joint significance of instruments and p-values

are reported in the table below:

68



Table 4.7. Testing the correlation between excluded instruments and endogenous regressors

Endogenous regressor Partial F-statistic Prob>F
Price of
Beverages 16.04 0.000
Food Products 102.97 0.000
Cleaning products 158.34 0.000
Personal care products 80.74 0.000
Other products 3.71 0.016
Cola 136.55 0.000
Flavored CSD 46.88 0.000
Clear CSD 26.90 0.000
Fruit juice 11.53 0.000
Mineral water 28.77 0.000
Bottled water 16.36 0.000
Tea 13.76 0.000
Instant coffee 7.82 0.000
Turkish coffee 33.58 0.000
Beer 47.17 0.000
Raki 53.42 0.000
Total FMCG expenditures 13.76 0.000
Total beverage expenditures 9.48 0.000

Author's own calculations using Ipsos/KGM and TURKSTAT data.

The null hypothesis that the excluded instruments are jointly insignificant is rejected
for all endogenous regressors. Therefore, it can be concluded that excluded

instruments are correlated with endogenous regressors.

4.7.2.2. Testing the validity of instruments

To test whether the excluded instruments are exogenous and uncorrelated with the
error terms of every equations in the system, the Sargan Overidentification test has
been implemented. The statistics for this test is equal to the value of GMM function
that is minimized in estimating the system. In Sargan test, the joint null hypothesis is
that the instruments are not correlated with the error terms of the system. The Sargan
statistics is distributed with a Chi-squared distribution with degrees of freedom (L-

K), where L is the total number of excluded and included instruments, K is the
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number of regressors. For implementing this test in the model specified in this
chapter, again each equation have been estimated separately by 2SLS method and all
excluded instruments have been used in every equation. The table below shows that

the results of the Sargan test do not reject the null hypothesis.

Table 4.8. Results of Sargan Overidentification test for validity of instruments (equation-by-
equation)

Sargan statistics P-value

Equations
Beverages 0.280 0.964
Food Products 0.386 0.943
Cleaning products 0.518 0.915
Personal care products 0.429 0.934
Other products 1.186 0.756
Cola 0.948 0.814
Flavored CSD 0.097 0.992
Clear CSD 0.004 1.000
Fruit juice 1.328 0.722
Mineral water 1.066 0.785
Bottled water 0.685 0.877
Tea 0.140 0.987
Instant coffee 2.677 0.444
Turkish coffee 0.059 0.996
Beer 2.464 0.482
Raki1 0.266 0.966

Author's own calculations using Ipsos/KGM and TURKSTAT data.

4.7.3. Estimation results from restricted 3SLS model

Before presenting the details of the estimation results for each equation, general

statistics about each equation in the restricted 3SLS model are presented below.
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Table 4.9. General statistics about equations in restricted 3SLS model

Number of Number of Chi-square
Equations observations Parameters RMSE statistic p-value
Beverages 864 37 0.014 1362.43 0.000
Food Products 864 37 0.023 1206.04 0.000
Cleaning products 864 37 0.009 1061.35 0.000
Personal care products 864 37 0.010 1080.79 0.000
Cola 864 43 0.051 824.56 0.000
Flavored CSD 864 43 0.015 1135.03 0.000
Clear CSD 864 43 0.010 2019.12 0.000
Fruit juice 864 43 0.019 749.55 0.000
Mineral water 864 43 0.012 464.96 0.000
Bottled water 864 43 0.033 4136.79 0.000
Tea 864 43 0.041 3353.58 0.000
Instant coffee 864 43 0.021 354.11 0.000
Turkish coffee 864 43 0.009 638.89 0.000
Beer 864 43 0.028 967.46 0.000

Author's own calculations using Ipsos/KGM and TURKSTAT data.

The test statistics for overall significance (Chi-squared statistics) show that the
coefficients of every equation are jointly significant. The RMSE values show that the
standard deviation of residuals is generally around 0.01 or 0.02 market shares. This
range can be considered as sufficiently low for a good fit. Only for cola and tea

equations, it is 0.05 and 0.04.

The elasticities of demand will be calculated depending on the results of the
restricted 3SLS model, which are presented in tables below. For presentation
purposes, the estimates for the city and time fixed effects are not reported below;

however, they can be seen in Appendix B.
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Table 4.10. Results of the restricted 3SLS model for the products in the first-stage

Dependent variables: Expenditure shares of

Beverages Food Cleaning  Personal Care Other
Products Products Products Products
Explanatory variables
Price of Beverages 0.037** 0.023* 0.013 -0.059%** -0.014%*
(0.0158) (0.0128) (0.0086) (0.0089) (0.0061)
Price Food Products 0.023* 0.021 -0.047*** -0.009 0.012%*
(0.0128) (0.0155) (0.0080) (0.0080) (0.0047)
Price Cleaning Products 0.013 -0.047***  0.037*** 0.0002 -0.003
(0.0086) (0.0080) (0.0090) (0.0080) (0.0049)
Price of Personal Care -0.059*** -0.009 0.0002 0.061%** 0.006
Products
(0.0089) (0.0080) (0.0080) (0.0095) (0.0049)
Price of Other Products -0.014%* 0.012%** -0.003 0.006 -0.0004
(0.0061) (0.0047) (0.0050) (0.0050) (0.0045)
Total FMCG Expenditure -0.001***  0.001***  -0.001*** -6.22¢-07 -0.00008
(0.0002) (0.0003) (0.0002) (0.0001) (0.00008)
% of AB group -0.014* 0.028** -0.005 -0.009 -0.0003
(0.0079) (0.0126) (0.0064) (0.0061) (0.0031)
% of C1 group -0.027** 0.037** -0.002 -0.008 -0.0004
(0.0116) (0.0185) (0.0095) (0.0091) (0.0047)
% of C2 group 0.018 -0.033* 0.007 0.006 0.0008
(0.0124) (0.0195) (0.0103) (0.0097) (0.0050)
Avg. age of head of 0.011 -0.00004 -0.006 -0.003 -0.0022
household
(0.0128) (0.02006) (0.0105) (0.0100) (0.0050)
Sq. avg. age of head of -.0002 0.00006 0.00005 0.00002 0.00002
household
(0.0001) (0.0002) (0.0001) (0.0001) (0.00006)
Avg. age of purchasing -0.009 0.024** -0.011%* -0.005 0.0020
person
(0.0068) (0.0110) (0.0056) (0.0053) (0.0027)
Sq. avg. age of purchasing 0.0002*  -0.0004***  0.0002** 0.00009 -0.00003
person
(0.0001) (0.0001) (0.0001) (0.0001) (0.00004)
% of households in urban -0.012%**  0.020%*** -0.008** -0.0003 0.0002
area
(0.0041) (0.0065) (0.0034) (0.0032) (0.0016)
% of holidays in a month 0.049%**  _0.102%** 0.019%* 0.031%*** 0.0026
(0.0104) (0.0161) (0.0085) (0.0081) (0.0044)
Monthly avg. temperature 0.001**  -0.001%** 0.0004 0.000 -0.00004
(0.0003) (0.0005) (0.0002) (0.0002) (0.00012)
Constant 0.057 0.179 0.481%** 0.265 0.018
(0.2234) (0.3588) (0.1829) (0.1736) (0.0885)

Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.



Table 4.11. Results of the restricted 3SLS model for the products in the second-stage (1)

Dependent variables: Expenditure Shares of

Cola Flavored Clear Fruit Mineral Bottled
CSD CSD Juice Water Water
Explanatory
variables
Price of Cola -0.142%** -0.070 -0.020 0.021 -0.019 -0.024
(0.0543) (0.0435) (0.0162)  (0.0263) (0.0123) (0.0237)
Price of Flavored -0.070 0.035 0.098*** -0.027 -0.010 -0.002
CSD
(0.0435) (0.0504) (0.0133)  (0.0242) (0.0102) (0.0149)
Price of Clear -0.020 0.098*** 0.009 -0.030** -0.014%** -0.014
CSD
(0.0162) (0.0133) (0.0098)  (0.0119) (0.0050) (0.0091)
Price of Fruit Juice 0.021 -0.027 -0.030*%*  (0.113%** 0.009 0.020
(0.0263) (0.0242) (0.0119)  (0.0276) (0.0090) (0.0155)
Price of Mineral -0.019 -0.010 -0.014%%** 0.009 0.032%** -0.028***
Water
(0.0123) (0.0102) (0.0050)  (0.0090) (0.0054) (0.0076)
Price of Bottles -0.024 -0.002 -0.014 0.020 -0.028*** 0.091***
Water
(0.0237) (0.0149) (0.0091) (0.0155) (0.0076) (0.0218)
Price of Tea 0.137%** -0.016 -0.012 -0.062*** 0.024*** -0.092***
(0.0262) (0.0164) (0.0091)  (0.0163) (0.0085) (0.0173)
Price of Instant -0.010 -0.027 -0.015 -0.021 -0.005 0.035%*
Coffee
(0.0270) (0.0279) (0.0123)  (0.0233) (0.0100) (0.0144)
Price of Turkish -0.011 0.025%** 0.003 -0.013 0.007* 0.007
Coffee
(0.0112) (0.0089) (0.0050)  (0.0084) (0.0037) (0.0076)
Price of Beer 0.118*** -0.016 -0.016 0.004 0.016* 0.010
(0.0261) (0.0100) (0.0100)  (0.0176) (0.0089) (0.0184)
Price of Raki 0.020 0.010 0.012* -0.014 -0.013** -0.003
(0.0202) (0.0112) (0.0067)  (0.0123) (0.0061) (0.0144)
Total Beverage -0.032%** 0.001 -0.001 -0.004* -0.002 0.025%**
Exp.
(0.0049) (0.0020) (0.0013)  (0.0022) (0.0013) (0.0031)
% of AB group 0.005 -0.011 0.004 0.003 -0.002 0.012
(0.0257) (0.0088) (0.0056)  (0.0100) (0.0067) (0.0168)
% of C1 group 0.043 0.006 0.009 -0.009 0.008 0.012
(0.0396) (0.0138) (0.0088)  (0.0157) (0.0104) (0.0261)
% of C2 group 0.071* -0.015 0.003 0.017 -0.006 -0.040
(0.0415) (0.0146) (0.0092) (0.0166) (0.0109) (0.0273)
Avg. age of head 0.022 -0.002 -0.009 0.002 0.009 -0.035
of household
(0.0438) (0.0154) (0.0097)  (0.0173) (0.0115) (0.0284)
Sq. avg. age of -0.0002 0.00003 0.0001 -0.00004 -0.00009 0.0004
head of household

(0.0005) (0.0002) (0.0001)  (0.0002) (0.0001) (0.0003)
Avg. age of -0.021 -0.001 0.008 -0.004 -0.004 -0.002
purchasing person

(0.0227) (0.0081) (0.0050)  (0.0089) (0.0059) (0.0149)
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Table 4.11. (Continued)

Dependent variables: Expenditure Shares of

Cola Flavored Clear Fruit Mineral Bottled
CSD CSD Juice Water Water
Explanatory
variables
Sq. avg. age of 0.0002 8.74e-09 -0.0001*  0.00006 0.00005 0.00002
purchasing person
(0.0003) (0.0001) (0.0001)  (0.0001) (0.0001) (0.0002)
% of households in -0.006 0.008 0.003 -0.0003 0.001 0.006
urban area
(0.0143) (0.0051) (0.0033)  (0.0058) (0.0038) (0.0093)
% of holidays in a 0.269%** 0.073***  (0.019%** -0.080*** -0.004 -0.013
month
(0.0327) (0.0117) (0.0073)  (0.0132) (0.0086) (0.0214)
Monthly avg. 0.004*** -0.00003 0.0002 0.001 0.001*** -0.002***
temperature
(0.0010) (0.0004) (0.0002)  (0.0004) (0.0003) (0.0007)
Constant 0.188 0.073 0.042 0.148 -0.083 0.720
(0.7608) (0.2765) (0.1721)  (0.3062) (0.2001) (0.4960)

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table 4.12. Results of the restricted 3SLS model for the products in the second-stage (2)

Dependent variables: Expenditure Shares of

Tea Instant coffee  Turkish coffee Beer Raki
Explanatory
variables
Price of Cola 0.137%** -0.010 -0.011 0.118*** 0.020
(0.0262) (0.0270) (0.0112) (0.0261) (0.0202)
Price of Flavored CSD -0.016 -0.027 0.025%** -0.016 0.010
(0.0164) (0.0279) (0.0089) (0.0100) (0.0112)
Price of Clear CSD -0.012 -0.015 0.003 -0.057**%*  (.054%**
(0.0091) (0.0123) (0.0050) (0.0170) (0.0165)
Price of Fruit juice -0.062*** -0.021 -0.013 0.004 -0.014
(0.0163) (0.0233) (0.0084) (0.0176) (0.0123)
Price of Mineral water ~ 0.024%** -0.005 0.007* 0.016* -0.013**
(0.0085) (0.0100) (0.0037) (0.0089) (0.0061)
Price of Bottles water -0.092*** 0.035%** 0.007 0.010 -0.003
(0.0173) (0.0144) (0.0076) (0.0184) (0.0144)
Price of Tea 0.003 -0.004 -0.015%* 0.032* 0.006
(0.0280) (0.0175) (0.0076) (0.0192) (0.0144)
Price of Instant coffee -0.004 0.0971 *** -0.017* -0.007 -0.021%*
(0.0175) (0.0305) (0.0086) (0.0165) (0.0114)
Price of Turkish coffee  -0.015** -0.017* 0.024*** -0.023*** 0.013**
(0.0076) (0.0086) (0.0053) (0.0085) (0.0058)
Price of Beer 0.032* -0.007 -0.023*** -0.085%** -0.034*
(0.0192) (0.0165) (0.0085) (0.0307) (0.0177)
Price of Raki 0.006 -0.021* 0.013%* 0.008 -0.019
(0.0144) (0.0114) (0.0058) (0.0173) (0.0145)
Total Beverage Exp. -0.021*** 0.008*** 0.0002 0.008** 0.017%**
(0.0038) (0.0023) (0.0012) (0.0033) (0.0032)
% of AB group -0.011 -0.003 0.003 -0.005 0.004
(0.0217) (0.0105) (0.0053) (0.0154) (0.0170)
% of C1 group -0.126%** -0.013 -0.007 0.021 0.057**
(0.0335) (0.0163) (0.0084) (0.0240) (0.0263)
% of C2 group -0.102%*** -0.026 0.004 0.032 0.061**
(0.0350) (0.0172) (0.0088) (0.0253) (0.0278)
Avg. age of head of 0.039 -0.043** -0.009 0.028 -0.001
household
(0.0368) (0.0182) (0.0092) (0.0267) (0.0289)
Sq. avg. age of head of -0.000 0.0005** 0.0001 -0.0003 0.00002
household
(0.0004) (0.0002) (0.0001) (0.0003) (0.0003)
Avg. age of purchasing 0.003 0.001 0.002 0.001 0.017
person
(0.0192) (0.0093) (0.0048) (0.0136) (0.0150)
Sq. avg. age of 4.55e-06 -6.98¢e-06 -0.00002 -0.00002 -0.0002
purchasing person
(0.0003) (0.0001) (0.0001) (0.0002) (0.0002)
% of households in -0.021* -0.000 -0.001 -0.005 0.015

urban area
(0.0121) (0.0060) (0.0031) (0.0089) (0.0095)



Table 4.12. (Continued)

Dependent variables: Expenditure Shares of

Tea Instant coffee  Turkish coffee Beer Raki

Explanatory
variables
% of holidays in a -0.140%** -0.005 0.005 -0.040**  -0.084%**
month

(0.0276) (0.0138) (0.0069) (0.0197) (0.0216)
Monthly avg. -0.002** -0.000 -0.0003 -0.001 -0.0001
temperature

(0.0008) (0.0004) (0.0002) (0.0006) (0.0007)
Constant -0.429 0.962%** 0.190 -0.576 -.235

(0.6357) (0.3231) (0.1618) (0.4667) .5019

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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The coefficients of price variables have no direct interpretations for their effects on
the expenditure shares of a certain product. In order to find the effect of a change in
price indices on the dependent variables, the estimate of the deflated total
expenditure variables “In(x/P)” and the share a particular price index in the general
price index for the category (InP), should also be taken into account. In addition,
positive signs of the price coefficients should not be interpreted as if the quantity
demanded increases after an increase in the price of a particular product. Since the
dependent variables in these models are expenditure shares (but not quantity
demanded), a positive price coefficient may mean that the expenditure on a particular
product might increase because of the increase in its price although its quantity

demanded might have fallen.

By taking into account these facts, for the products in the first-stage of the demand
system it can be said that the expenditure share of beverages, cleaning products and
personal care products will increase, whereas that of food products will fall as a
result of an increase in their own price index. The own-price effect of “Other
products” on its expenditure share is insignificant. As to the products in the second-
stage of the demand system; the expenditure shares of cola, beer and raki will fall
when their own price indices increases. The expenditure shares of fruit juice, mineral
water, bottled water, tea, instant coffee and Turkish coffee will increase as their own
price indices increase. Those of flavored CSD and clear CSD will not change. Since
the coefficients of the total beverage expenditure and of the cola price index in
equations for flavored CSD and clear CSD are insignificant, it can be said that an
increase in cola prices will not change the expenditure shares of these two product

groups.

The effects of the socio-economic status of households are insignificant in general
for expenditures on many beverage products. It is estimated that when the percentage
of households in C1 and C2 groups increases by %1 with respect to DE group, the
expenditure share of fea products decreases by %0.126 and % 0.102. This may
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indicate that the poorest group spends more for tea than the other groups do. An
inverse situation is observed for rak:. If the percentages of the households in C1 and
C2 groups increase by 1% with respect to DE group, the expenditure share of rak:
increase by %0.57 and %0.61, respectively.

When the average age of the purchasing persons in household is considered, it is
estimated that the expenditure share of food increases if the person is below 30 and
then in older ages it decreases. The expenditure share of cleaning products starts to

increase after an average age of 27.5.

The distribution of households by regional categories like urban, semi-urban and
suburban does not affect significantly the expenditure share of beverage products.
Only exception is for tea, for which 1% increase in the population living in urban
area (with respect to other areas in a city/month pair) decreases the expenditure share

by %0.21.

If the percentage of holidays in a month increases, the expenditure share of
carbonated soft drinks increases and those of alcoholic drinks, tea and fruit juices

decrease.

An increase in average temperature increases the expenditure share of beverages in
general by 0.001, and decreases that of food products by the same amount. The effect
of temperature is positive for the expenditure shares of cola and mineral water. 1f the
average temperature increases by 1%, the shares of tea and bottled water decrease by

0.002.

As indicated above, since the dependent variables in the LAIDS model are
expenditure shares, the effects of explanatory variables depend on both the price and
the quantity demanded of the relevant product. Therefore, a more direct

interpretation of the relation of prices and quantity demanded should be obtained by
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analyzing elasticities of demand as will be derived in the following sections. In order
to comply with the economic theory, elasticities will be calculated using the results
of the restricted 3SLS model. Before proceeding for elasticities, the results of the
unrestricted 3SLS model are presented in tables below (City and time effects of these

regressions can be seen in Appendix C).
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Table 4.13. Results of the unrestricted model for the products in the first-stage

Dependent variables: Expenditure shares of

Beverages Food Cleaning Personal Care Other
Products Products Products Products
Explanatory
variables
Price of Beverages 0.053 -0.091 0.038 -0.003 0.003
(0.0392) (0.0631) (0.0258) (0.0264) (0.0034)
Price Food Products 0.082 -0.674%* 0.485%** 0.107 0.000
(0.2414) (0.3905) (0.1598) (0.1633) (0.0208)
Price Cleaning 0.092%** -0.274%** 0.130%** 0.052%%* -0.001
Products
(0.0326) (0.0527) (0.0216) (0.0220) (0.0028)
Price of Personal -0.129%** 0.064 0.025 0.039* 0.001
Care Products
(0.0337) (0.0542) (0.0222) (0.0227) (0.0029)
Price of Other -0.026 0.013 0.015 -0.002 -0.000
Products
(0.0165) (0.0267) (0.0109) (0.0112) (0.0014)
Total FMCG -0.000 -0.000 -0.000 0.000%** 0.000
Expenditure
(0.0003) (0.0004) (0.0002) (0.0002) (0.0000)
% of AB group -0.014* 0.028** -0.006 -0.008 0.000
(0.0079) (0.0127) (0.0052) (0.0053) (0.0007)
% of C1 group -0.030%* 0.044%** -0.006 -0.008 -0.000
(0.0122) (0.0196) (0.0080) (0.0082) (0.0010)
% of C2 group -0.008 0.020 -0.007 -0.005 0.000
(0.0133) (0.0213) (0.0087) (0.0089) (0.0011)
Avg. age of head of 0.012 0.005 -0.012 -0.003 -0.002*
household
(0.0133) (0.0212) (0.0087) (0.0089) (0.0011)
Sq. avg. age of head -0.000 -0.000 0.000 0.000 0.000*
of household
(0.0002) (0.0002) (0.0001) (0.0001) (0.0000)
Avg. age of -0.007 0.013 -0.003 -0.004 0.001%**
purchasing person
(0.0073) (0.0117) (0.0048) (0.0049) (0.0006)
Sq. avg. age of 0.000 -0.000 0.000 0.000 -0.000*
purchasing person
(0.0001) (0.0002) (0.0001) (0.0001) (0.0000)
% of households in -0.015%** 0.022%** -0.005 -0.002 -0.000
urban area
(0.0045) (0.0072) (0.0030) (0.0030) (0.0004)
% of holidays in a 0.035%** -0.077*** 0.018** 0.022%** 0.002*
month
(0.0114) (0.0183) (0.0075) (0.0076) (0.0010)
Monthly avg. 0.001* -0.001** 0.000** 0.000 -0.000***
temperature
(0.0003) (0.0005) (0.0002) (0.0002) (0.0000)
Constant -0.032 0.327 0.453 %% 0.234 0.018
(0.2251) (0.3599) (0.1472) (0.1502) (0.0191)

Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.1

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table 4.14. Results of the unrestricted model for the products in the second-stage (1)

Dependent variables: Expenditure Shares of

Cola Flavored Clear CSD Fruit Juice Mineral Bottled Water
CSD Water

Explanatory
variables
Price of Cola -0.155 -0.087* -0.013 -0.040 -0.000 -0.422%**

(0.1613) (0.0503) (0.0373)  (0.0602)  (0.0525) (0.1044)
Price of Flavored -0.102 0.033 0.109%** 0.015 -0.058 0.393%*:*
CSD

(0.2015) (0.0629) (0.0467)  (0.0753)  (0.0657) (0.1305)
Price of Clear CSD -0.012 0.106%** 0.006 -0.009 -0.019 -0.006

(0.0633) (0.0198) (0.0147)  (0.0237)  (0.0207) (0.0410)
Price of Fruit Juice -0.077 -0.052%* -0.016 0.084%** 0.049 0.076

(0.1004) (0.0313) (0.0233)  (0.0375)  (0.0327) (0.0650)
Price of Mineral -0.026 -0.011 -0.003 -0.017 0.015 -0.012
Water

(0.0424) (0.0132) (0.0098) (0.0159)  (0.0138) (0.0275)
Price of Bottles 0.081 -0.018 -0.001 -0.016 -0.031* -0.025
Water

(0.0554) (0.0172) (0.0128)  (0.0206)  (0.0180) (0.0358)
Price of Tea 0.127%* -0.021 -0.032%** -0.010 0.058*** -0.096**

(0.0632) (0.0197) (0.0146)  (0.0235)  (0.0205) (0.0408)
Price of Instant 0.125 -0.010 -0.039 0.032 0.070* -0.067
Coffee

(0.1185) (0.0370) (0.0274)  (0.0442)  (0.0386) (0.0767)
Price of Turkish -0.067** 0.025%* 0.010 -0.009 -0.022%* -0.000
Coffee

(0.0336) (0.0105) (0.0077)  (0.0125)  (0.0109) (0.0217)
Price of Beer 0.041 0.005 -0.023 0.029 0.015 0.081*

(0.0686) (0.0214) (0.0159)  (0.0256)  (0.0224) (0.0444)
Price of Raki 0.056 -0.003 0.026** -0.035* -0.023 -0.006

(0.0493) (0.0154) (0.0114)  (0.0184)  (0.0161) (0.0319)
Total Beverage Exp.  -0.025%** -0.000 -0.001 0.000 0.001 0.013%**

(0.0075) (0.0024) (0.0017)  (0.0028)  (0.0025) (0.0049)
% of AB group 0.014 -0.011 0.003 0.008 -0.000 0.006

(0.0281) (0.0087) (0.0064)  (0.0103)  (0.0090) (0.0180)
% of C1 group 0.006 0.003 0.008 0.005 0.009 0.026

(0.0444) (0.0137) (0.0101)  (0.0163)  (0.0143) (0.0285)
% of C2 group 0.051 -0.021 0.003 0.018 -0.013 -0.028

(0.0471) (0.0146) (0.0107)  (0.0173)  (0.0152) (0.0303)
Avg. age of head of 0.006 -0.004 -0.003 -0.016 -0.002 -0.027
household

(0.0507) (0.0157) (0.0116)  (0.0186)  (0.0163) (0.0326)
Sq. avg. age of head -0.000 0.000 0.000 0.000 0.000 0.000
of household

(0.0006) (0.0002) (0.0001)  (0.0002)  (0.0002) (0.0004)
Avg. age of -0.005 -0.002 0.009 -0.006 -0.006 0.000
purchasing person

(0.0258) (0.0080) (0.0059)  (0.0095)  (0.0083) (0.0166)
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Table4.14. (Continued)

Dependent variables: Expenditure Shares of

Cola Flavored Clear CSD Fruit Juice Mineral Bottled Water
CSD Water

Explanatory
variables
Sq. avg. age of 0.000 0.000 -0.000 0.000 0.000 -0.000
purchasing person

(0.0004) (0.0001) (0.0001)  (0.0001)  (0.0001) (0.0002)
% of households in -0.015 0.008 0.002 0.004 0.001 0.017
urban area

(0.0168) (0.0052) (0.0038)  (0.0062)  (0.0054) (0.0108)
% of holidays in a 0.284***  (.079%** 0.017* -0.073*** -0.007 -0.022
month

(0.0384) (0.0119) (0.0088)  (0.0141)  (0.0123) (0.0246)
Monthly avg. 0.004*** 0.000 0.000 0.001* 0.001%** -0.002**
temperature

(0.0013) (0.0004) (0.0003)  (0.0005)  (0.0004) (0.0008)
Constant 0.221 0.153 -0.113 0.548 0.170 0.537

(0.9429) (0.2916) (0.2154)  (0.3466)  (0.3037) (0.6060)

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table 4.15. Results of the unrestricted model for the products in the second-stage (2)

Dependent variables: Expenditure Shares of

Tea Instant coffee Turkish coffee ~ Beer Raki
Explanatory variables
Price of Cola 0.023 -0.003 0.061** 0.452%**  (.184*
(0.1518) (0.1054) (0.0295) (0.1192) (0.1107)
Price of Flavored CSD 0.164 -0.133 -0.053 -0.304**  -0.063
(0.1900) (0.1319) (0.0369) (0.1493)  (0.1385)
Price of Clear CSD 0.067 0.033 -0.001 -0.064  -0.100%*
(0.0598) (0.0415) (0.0116) (0.0470) (0.0436)
Price of Fruit juice -0.050 -0.020 -0.029 0.098 -0.062
(0.0946) (0.0657) (0.0184) (0.0743)  (0.0689)
Price of Mineral water 0.047 -0.050%* -0.000 0.055%* 0.001
(0.0400) (0.0278) (0.0078) (0.0314) (0.0292)
Price of Bottles water -0.053 -0.013 0.001 0.028 0.047
(0.0519) (0.0361) (0.0102) (0.0408) (0.0379)
Price of Tea -0.015 0.054 0.004 -0.029 -0.041
(0.0593) (0.0412) (0.0116) (0.0466) (0.0433)
Price of Instant coffee -0.159 0.187** 0.005 -0.139 -0.006
(0.1115) (0.0775) (0.0217) (0.0876) (0.0813)
Price of Turkish coffee 0.024 -0.031 0.028*** 0.033 0.010
(0.0315) (0.0219) (0.0062) (0.0247) (0.0230)
Price of Beer 0.044 0.068 -0.018 -0.050  -0.192%**
(0.0647) (0.0449) (0.0126) (0.0508) (0.0471)
Price of Raki 0.052 -0.078** -0.004 -0.028 0.043
(0.0464) (0.0322) (0.0090) (0.0365) (0.0339)
Total Beverage Exp. -0.022%** 0.009* 0.002 0.007  0.016***
(0.0071) (0.0049) (0.0014) (0.0056) (0.0052)
% of AB group -0.007 -0.004 0.004 -0.012 -0.001
(0.0260) (0.0182) (0.0052) (0.0204) (0.0190)
% of C1 group -0.102%* -0.004 -0.003 0.035 0.017
(0.0411) (0.0287) (0.0082) (0.0323) (0.0301)
% of C2 group -0.064 -0.035 0.001 0.014 0.074%**
(0.0437) (0.0305) (0.0087) (0.0343) (0.0320)
Avg. age of head of household 0.042 -0.066** -0.013 0.051 0.032
(0.0470) (0.0328) (0.0093) (0.0369) (0.0344)
Sq. avg. age of head of -0.000 0.001** 0.000 -0.001 -0.000
household
(0.0005) (0.0004) (0.0001) (0.0004) (0.0004)
Avg. age of purchasing person 0.010 -0.008 -0.002 -0.012 0.021
(0.0240) (0.0167) (0.0047) (0.0188) (0.0175)
Sq. avg. age of purchasing -0.000 0.000 0.000 0.000 -0.000
person
(0.0003) (0.0002) (0.0001) (0.0003) (0.0002)
% of households in urban area -0.009 0.005 -0.002 -0.006 -0.004
(0.0156) (0.0109) (0.0031) (0.0122) (0.0114)
% of holidays in a month -0.155%** -0.000 0.008 -0.053*  -0.078***
(0.0356) (0.0248) (0.0071) (0.0280) (0.0260)
Monthly avg. temperature -0.003** 0.001 -0.000 -0.001 -0.000
(0.0012) (0.0008) (0.0002) (0.0009)  (0.0009)
Constant -0.662 1.608*** 0.338%* -0.830 -0.969
(0.8760) (0.6107) (0.1732) (0.6879)  (0.6406)

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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4.7.4. Testing theoretical restrictions of homogeneity and
symmetry

The restrictions of homogeneity and symmetry have been tested by implementing
Wald test on the unrestricted 3SLS model. The tables below show the results of these

tests.

Table 4.16. Test results of homogeneity restriction for each equation

Chi-square statistics p-value
Equations
Beverage 0.045 0.832
Food 3.016 0.082
Cleaning 9.355 0.002
Personal care 0.696 0.404
Cola 0.011 0.915
Flavored CSD 1.536 0.215
Clear CSD 1.438 0.23
Fruit juice 0.669 0.414
Mineral water 3.685 0.055
Bottled water 2.426 0.119
Tea 3.456 0.063
Instant coffee 0.065 0.799
Turkish coffee 0.118 0.731
Beer 0.721 0.396

Author's own calculations using Ipsos/KGM and TURKSTAT data.

Considering 5 % significance level, Table 4.16 shows that the homogeneity
restrictions have not been rejected in the equations other than the equation of
cleaning products. Tables 4.18 and 4.19 below present the p-values of the Wald test

for symmetry restrictions in the both stages of the demand system.

Table 4.17. P-values of the Wald test for symmetry restrictions in the first-stage

Beverage Food Cleaning Personal care

Beverage

Food 0.547

Cleaning 0.166  0.000
Personal care 0.001  0.827 0.360

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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In the first-stage of the demand system, of the total 6 symmetry restrictions only the
restrictions for pairs beverage-personal care products, food-cleaning products have

been rejected at 5 % level.

Table 4.18. P-values of the Wald test for symmetry restrictions in the second-stage

Flavored Clear Fruit Mineral Bottled Instant Turkish
Cola CSD CSD juice water water Tea coffee coffee
Cola
Flavored CSD 0.943
Clear CSD 0.994 0.957
Fruit juice 0.750 0.415 0.829
Mineral water 0.708 0.482  0.441 0.057
Bottled water 0.000 0.002 0.908 0.179 0.554
Tea 0.528 0.331 0.106 0.664 0.770 0.525

Instant coffee 0416 0367 0.182 0.546 0.040 0.526 0.109
Turkish coffee 0.005 0.042 0.800 0.375 0.097 0952 0.547 0.247
Beer 0.004 0.039 0.062 0.389 0.276 0.374 0.364 0.034 0.068

Author's own calculations using Ipsos/KGM and TURKSTAT data.

In the second stage of the demand system there are 45 symmetry restrictions. Only 9

of them have been rejected at 5 % significance level.

The homogeneity and symmetry restrictions can also be tested using the Likelihood
Ratio (LR) test. In this test, the log likelihood (II) values of the unrestricted and
restricted models are compared. The LR-test statistic is calculated with the formula

below:

LR-statistic = 2 (log likelihood of unrestricted model — log likelihood of restricted

model)

The result of the LR-test and related statistics are shown in the table below.
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Table 4.19. LR-test for homogeneity and symmetry restrictions

Degrees
Number of of
Model observation Log likelihood freedom AIC BIC
Restricted 3SLS 864 34853.08 541 -68624.17 -66048.16
Unrestricted 3SLS 864 34197.44 606 -67182.87 -64297.36
LR statistic -1131.29
p-value 1.000

Author's own calculations using Ipsos/KGM and TURKSTAT data.

From this table, it is seen that the restrictions of homogeneity and symmetry are not
rejected. However, LR-statistic is calculated as a negative value because the log
likelihood of the restricted model is higher than that of the unrestricted model. The
reason of negative LR-statistic may be the fact that the model suffers from problem
of degrees-of-freedom. LR test is an asymptotic test and may require a larger sample

for the model estimated in this chapter.

It can be concluded that the restrictions homogeneity and symmetry have not been
rejected as a whole in the LR-test. When each restriction is tested separately, only 12
of the total 65 restrictions have been rejected. A possible explanation for the cases
where the restrictions have been rejected may be the fact that the LAIDS model have
been estimated using aggregated data. AIDS models have been originally derived for
micro behaviors. In the application in this chapter, a “representative level” for total
expenditures have been calculated to comply with the aggregation theory. However,
the rejection of restrictions in some cases casts doubt on the approach used in
calculating the “representative level” of the total expenditures on beverages and on
fast-moving consumer goods. In this calculation, the total expenditures of each
household have been deflated by the size of households. The data does not contain
information on the distribution of age or sex in household. If they were available they
might have been used in calculating a richer index “k” for deflating the total
expenditures of each household. It can be argued that deflating total expenditure only

by the size of household, may be one of the causes of not rejecting restrictions in

86



some cases. However, since the LR-test shows that restrictions have not been
rejected as a whole, it can be concluded that the results of the restricted 3SLS model

is consistent with the economic theory.
4.8. Elasticities of Demand and Expenditure

4.8.1. Expenditure elasticities of demand

The formula of the expenditure elasticities of demand have been given in Green and

Alston (1991: 874) as,

ix

E =142 (4.44)
M/'l.

where f. is the coefficient of the total expenditure in equation i and w, is the

expenditure share of product i. The expenditure elasticities of demand for products
analyzed in this chapter are shown in the table below. The expenditure elasticities for
the first-stage products should be interpreted as the percentage change in the demand
for these products as a response to one percentage change in total expenditures on
FMCG products. Similarly, the expenditure elasticities for the second-stage products
should be interpreted as the percentage change in the demand for these products as a

response to one percentage change in total expenditures for beverage products.

Table 4.20. Expenditure elasticities

t-statistic for

Expenditure Ho: Expenditure

Products elasticities Elasticity is unity
Beverage 0.995 -2.90
Food 1.002 3.86
Cleaning 0.995 -3.39
Personal care 1.000 0.00
Other 0.974 -1.06
Cola 0.867 -6.53
Flavored CSD 1.010 0.26
Clear CSD 0.964 -0.85
Fruit juice 0.951 -1.70
Mineral water 0.937 -1.46
Bottled water 1.353 8.14
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Table 4.20. (Continued)
t-statistic for

Expenditure Ho: Expenditure

Products elasticities Elasticity is unity
Tea 0.929 -5.58
Instant coffee 1.206 3.67
Turkish coffee 1.012 0.21
Beer 1.123 2.55
Raki 1.228 5.37

Author's own calculations using Ipsos/KGM and TURKSTAT data.

If the income elasticity of fast-moving consumer goods is unity, the expenditure
elasticities can be interpreted as income elasticities. Same argument can be said for
the products in the second stage of the demand system. If the elasticity of the total
expenditures for beverages with respect to changes in total expenditures for FMCG is
unity, the expenditure elasticities of the second-stage products can be read as their
corresponding income elasticities. In this case, if the income elasticity of a particular

product is higher than 1, this will mean that this product is a luxury good.

All expenditure elasticities are significant at 1% level. The expenditure elasticities
have also been tested to see whether they are statistically equal to unity. The null
hypothesis that these are equal to one have not been rejected for personal care
products, other products, flavored CSD, clear CSD fruit juices, mineral water,

Turkish coffee products.

It is observed that the expenditure elasticity of beverage products is very close to
unity (0.995). The expenditure elasticity of cola is 0.867. The expenditure elasticity
of tea products is also very close to 1 from below. For other products, the
expenditure elasticities are higher than 1. Especially, for bottled water, instant coffee,
beer and raki, the expenditure elasticities are significantly higher than 1 (from 1.23
to 1.35). These results suggest that these products are luxury goods. It can be argued
that water is not expected to be a luxury good because of its importance for human

health. This argument can be matched by arguing that the water products that are
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considered in this chapter are “bottled water” and households tend to satisfy their

need for water from bottled water rather than tap water as their income increases.

4.8.2. Price elasticities of demand

Most of the research in the demand literature uses the formulas given by Green and
Alston (1990) for calculating the price elasticities of demand. However, the formulas
of elasticities for the LAIDS models in Green and Alston (1990) are derived for
cases where the price indices used in deflating the total expenditures are
approximated by the Stone price index. However, in this chapter, the Tornqvist price
index has been used instead of the Stone index. Although Buse and Chan (2000) and
Moschini (1994) used the Tornqvist price index in their studies, they have not
reported the formulas of the elasticities that have been derived by using the Tornqvist
index. Therefore, the formulas of the price elasticities of demand (for the products in

the second-stage of the demand system) have been derived in this thesis as below:

S.

1

7;‘] T 1 < T 1 - T B 181
gy =—A+L+ wj+52y,g.1npk 1+§Zﬂklnpk (1+8)-= (4.45)
k k i

1

where, A=1ifi=j and A=0ifi# j. The steps for deriving this formula can be

found in Appendix D. In this formula, parameters and the subscripts have the

following meanings:

&; : Marshallian cross-price elasticity of i with respect to the a change in price j.

7, - Price coefficients of the product j in the equation for i in the LAIDS model.

w, : Expenditure share of product i.

wf :Share of the price of product j in the Tornqvist price index. It can be expressed
as the average of the expenditure shares of product j in the base and current period:
Wi = %(w; +w))
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7,; Price coefficients of product j in the equation for k in the LAIDS model.

p, : Price of product k.
B, :Coefficient of the total expenditure in equation k.
B, :Coefticient of the total expenditure in equation i

o : Elasticity of demand for “beverages” in the first-stage of the demand system.

The elasticities of demand for products in the first-stage of the demand system can be
calculated using a similar formula above. However, the elasticity of demand for fast-

0™ =1 since an upper stage of

moving consumer goods is assumed to be
demand system for the larger group of expenditures (i.e. FMCG, education, rent,

health, transport etc.) has not been estimated.

The Marshallian price elasticities of demand for beverage products have been
estimated as “-0.684” and it is significant at 1% level. This means that beverages as a

group have relatively inelastic demand.
The own-price and cross-price elasticities of demand for the products in the second-

stage are in the table below. Elasticity values have been calculated by evaluating the

elasticity formula above at mean levels of price indices and expenditure shares.
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The own-price elasticities of cola, clear CSD, tea, beer and rak: are negative and
statistically significant at 5% level. The own-price elasticities of flavored CSD, fruit

Jjuices, mineral water, bottled water are insignificant.

The demand for tea is inelastic (-0.876). This shows the particular importance of tea
products for Turkish households. The demand for instant coffee is not affected by a
change in tea prices and vice-versa. This suggests that fea and instant coffee cannot
be seen as substitutes for each other. Signs of the cross-price elasticities between
Turkish coffee and instant coffee (-0.411 and -0.833) or between Turkish coffee and
tea (-0.045 and -0.664) are negative. The own-price elasticities of instant coffee and

Turkish coffee are positive.

Although the own-price elasticity of raki (-1.237) is above one in absolute value, it
can be considered as being low enough to show that rak: drinkers have a kind of
special loyalty for this drink. This observation is supported by the insignificant cross-
price elasticity of beer with respect to the price of raki. Demand for beer is not

affected by the increase in raki prices.

As to the bottled and mineral water, their own-price elasticities are insignificant.
This indicates that demand for these products is inelastic. Their cross-price

elasticities are both negative.

It is observed that there are strong mutual substitutability between flavored CSD and
clear CSD. The cross-price elasticities between them are 3.323 and 1.917. However,
a price increase in both of these products does not affect the demand for cola.
Similarly, the demand for flavored or for clear CSD does not change after an increase
in the price of cola. Cola itself has a negative and significant own-price elasticity (-
1.45). These facts imply that cola constitutes a separate relevant product market
instead of being in the same product market with flavored and clear CSD products.

Taking into account the positive cross elasticity and the similarity in product
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characteristics between flavored and clear carbonated soft drinks, it can be argued

that these two CSD types can be considered being in the same product market.

As said above, the values of the elasticities presented in Table 4.15 have been
calculated by evaluating the elasticity formula in equation (4.45) at the mean level of
price indices and of expenditure shares. It is also possible to calculate the values that
these elasticities will take at a particular price level that is observed in a particular
city/month pair. The elasticities of cola that have been calculated for each point of
observation are shown in Appendix E. The table below shows the summary of the

own-price elasticity for cola for each city in the sample.

Table 4.22. Summary of own-price elasticity of demand for cola by cities

Obs Mean Std. Dev. Min Max
Cities
Adana 73 -1.177 0.066 -1.364 -1.003
Ankara 73 -1.373 0.138 -1.799 -1.144
Antalya 73 -1.396 0.134 -1.936 -1.178
Bursa 73 -1.472 0.138 -1.807 -1.166
Gaziantep 73 -1.284 0.129 -1.682 -1.008
Istanbul 73 -1.569 0.099 -1.780 -1.353
[zmir 73 -1.445 0.141 -1.782 -1.187
Kayseri 73 -1.399 0.157 -1.835 -1.102
Kocaeli 73 -1.393 0.145 -1.805 -1.123
Konya 73 -1.399 0.118 -1.807 -1.133
Osmaniye 73 -1.192 0.127 -1.621 -0.991
Samsun 73 -1.400 0.167 -1.782 -1.075

Author's own calculations using Ipsos/KGM and TURKSTAT data.

There are no big differences among cities regarding the elasticity of demand for cola
products. The most and the least elastic values take place in Istanbul (-1.569) and in

Osmaniye (-1.192), respectively.

The next section presents an application of the SSNIP test for defining the relevant

product market concerning beverage products.
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4.9. Relevant product market definition: an application of the SSNIP test

This section aims to implement the SSNIP test for defining the relevant market for
beverage products. As explained in Chapter 1, the SSNIP test is the state-of the-art
among techniques used in the economics of competition law. There is a slight
difference in its implementation between merger cases and investigations on the
abusive behaviors of a dominant position. In merger cases, the effect of “the 5-10%
price increase” is analyzed at “current level” of prices, whereas in dominance cases
the test is implemented by beginning from “a competitive level” of price. The
reasoning of this difference can be explained as follows: In a dominance case, it is
probable that the firm under investigation may be charging currently high prices due
to its monopolistic power and the own-price elasticity of demand may be highly
elastic at the current level of prices. An extra price increase of 5-10% would be
unprofitable since consumers would be expected to shift to some alternative products
which might not be conceived as substitutes at competitive prices. This may cause to
define the relevant market too broad. This situation is called as “the cellophane
fallacy” in the economics of competition law and dates back to famous antitrust case
about Du Pont Company (the cellophane monopolist) in U.S. This case has been
criticized in the literature on the fact that the relevant market in this case has been
defined depending on the current levels of prices and hence, included other products
which have very low substitutability for the cellophane in real economic life. After
this case, it has been accepted that the SSNIP test should be implemented at
“competitive prices” if the case at hand is about the abuse of dominance (EU
Commission Notice: 1997, para 19). Since the two investigations that the Turkish
Competition Authority conducted in the cola market concerned abuse of dominant
position held by the market leader, in the empirical application in this chapter the

“competitive prices” is taken into account.

However, this choice is not without problem since it is difficult to decide on which
level of price should be considered as the “competitive level”. In this chapter, the

competitive price will be assumed to be equal to marginal cost. In order to find the
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marginal cost (or competitive price) it is assumed that the hypothetical cola
monopolist maximizes its profits at every point of observation in the sample (every
city/time pair). Having estimated own-price elasticity at each point of observation in
the previous section, it is possible to calculate marginal costs at each city/time pair
using the inverse elasticity rule which is the result of the first-order condition of the

monopolist’s profit function:

P —Cu :L (446)
P

ct

These marginal costs are accepted as equal to the competitive prices. The graph
below shows a comparison of marginal costs (calculated at points of profit

maximization) and current cola prices in Istanbul.

LO_ -
O WM
0 |
Cola marginal cost

o

‘T T T T T
2000m1 2002m1 2004m1 2006m1

month
g

Graph 4.5. Marginal cost and prices of cola in istanbul
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Then, new expenditure shares, w’" , are predicted using the parameters of the demand

equation that has been estimated in the previous section. New own-price elasticities
have been calculated using these shares and competitive prices again for each
city/time pair. Finally, the value of the profit function of the cola monopolist has
been calculated for times before and after the 5-10 % increase in prices as suggested

in the SSNIP test. It is obvious that the profits (7)) are zero before the price increase

since prices are equal to marginal costs. The post SSNIP (relative) profit function can

be written as follows:

h h h __h h
Ty _(Py=C4)  4ub 2
o _ \a o) Healet (14 Sa 4.47
xBEV p;’lt xBEV ( h ) ( )
h h h
ﬂc ( C[_Cc) 86[
T = x (145 (4:48)

ct

Vv

where, p" =c_ x(1+h) and x™ is the total beverage expenditure that is held

constant. The rate of price increase is shown by 4#=0.05 or 0.10. After calculating the
effect of the 4 % price increase over competitive prices, it is seen that the cola
monopolist is able to increase its relative profits at each point of observation. At
mean values, the relative profits after SSNIP are 0.023 and 0.043 for h=0.05 and
h=0.10. This is shown in table below.

Table 4.23. Relative profits of cola monopolist after SSNIP

Relative profit Obs Mean Std. Dev. Min Max

Rate of price increase
h=10.05 875 0.023 0.006 0.006 0.072
h=0.10 875 0.043 0.012 0.011 0.140

Author's own calculations using Ipsos/KGM and TURKSTAT data.

Therefore, it can be concluded that according to results of SSNIP test, cola products
constitutes a distinct relevant market. However, for a proper analysis of the relevant
market definition, the result of the SSNIP test should be supported by other

qualitative or quantitative factors related to the market under investigation. For
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example, it should be analyzed whether alternative products can be substitutes of

cola regarding the products' characteristics and their intended use.

Depending on the cross-price elasticities between cola and two other carbonated soft
drinks, it was concluded that cola is not in the same relevant product market with
flavored and clear CSD. As seen in the Table 4.15, it has been predicted that one
percent increase in cola prices increases the demand for tea and beer by %0.58 and
%1.78, respectively. This finding may challenge the view that cola products
constitute a distinct relevant market. However, it can be argued that cola, tea and
beer have different product characteristics from many aspects and are consumed by
consumers for different purposes. First of all, beer is an alcoholic beverage and even
this feature may be sufficient to distinguish it form cola and tea. Tea is a hot drink
and generally consumed in breakfast and after lunch and dinners, whereas cola is
generally served with meals. In cases when cola is consumed without meals it is
generally for refreshing purpose whereas tea as a hot drink may not serve to this
purpose. As a product characteristic, cola is a ready-to-use drink but the tea needs to
be infused before serving. Along with the result of SSNIP test, these arguments also

support the view that cola products constitute a distinct relevant antitrust market.

4.10. Conclusion of Chapter 4

In this chapter it is aimed to seek an answer for the question whether cola products
constitute a distinct “relevant product market” in the meaning of competition law.
Although there are several quantitative techniques that can be used for identifying
the relevant market, the SSNIP approach has been preferred for this purpose in this
chapter. The choice of the SSNIP methodology has been motivated by the fact that it
is more suitable than other techniques in taking into account the properties of
demand substitution, which is the main factor to be considered in the relevant market
definition. A proper implementation of the SSNIP test necessitates having
information on the elasticities of demand for the products that are candidates to be an

element of the relevant market.
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There are many different econometric estimation methods that can be used in
estimating the demand elasticities; however the more flexible models that allows
estimating without imposing restrictions on the substitution patterns are more
preferable than others. In this respect, a linearized version of the Almost Ideal
Demand System (AIDS) model has been used in this chapter. This model is a first-
order approximation to any demand system and is very flexible in estimating all
parameters that determine the substitution patterns among alternative products. It
permits exact aggregation without assuming linear Engel curves. The AIDS model
allows estimating demand equations for different products in a system approach that
takes into account the correlation among the demand shocks of the different
products. It allows imposing and testing the restrictions of adding-up, homogeneity

and symmetry that are derived in microeconomic theory.

In this chapter, in order to diminish the number of parameters that have to be
estimated, a two-stage budgeting approach has been used. In the first-stage of the
demand system, the demand equations for upper product categories, such as
beverage, food, cleaning products, personal care products, have been specified. In the
second-stage, the demand for the product groups like cola, flavored and clear
carbonated soft drinks, fruit juice, mineral water, bottled water, tea, instant coffee,
Turkish coffee, beer and raki have been estimated. This specification has been
thought to be suitable for defining the relevant market that is related to beverage
products. The three-stage least squares method has been used as the estimation
technique by taking into account that regressors such as prices and total expenditures

may be endogenous.

The elasticities of demand for beverage types have been calculated using the results
of the restricted linearized AIDS model. The income elasticities of each beverage
type have been tested under the null hypothesis that they are equal to unity. Those of

the flavored and clear carbonated soft drinks, fruit juice, mineral water and Turkish
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coffee have been found to be statistically equal to unity. The income elasticity of cola
and tea are lower than one (0.86 and 0.92). On the other hand, the income elasticities
of bottled water, instant coffee, beer and raki are higher than unity. These products

can be classified as luxury goods, whereas cola and tea are necessity goods.

The own-price elasticities of most of the products in the system have been found to
be statistically significant and have the expected sign. The own-price elasticity of
cola product have been estimated as -1.45. This is more inelastic than the value of
own-price elasticity of cola found in Cotterill et al. (1996, 38) which is -3.01. No
substitution have been identified between cola and two other types of carbonated soft
drink. On the other hand, flavored and clear carbonated soft drinks have positive
cross-price elasticities with respect to each other. These findings suggest that cola
and other two types of carbonated soft drinks are in different relevant product
markets. In addition, the results of the SSNIP test also showed that a hypothetical
monopolist of cola products can profitably increase its price by 5-10% and therefore,
cola is a distinct relevant product market. Another interesting result of this chapter is
that the demand for beer is not affected by a change in the price of raki. This implies

that raki and beer are in different relevant product markets.

In the next chapter, the demand elasticities of cola products will be estimated at

brand and package level.
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CHAPTER 5

ESTIMATION OF THE DEMAND ELASTICITIES AND THE
MARKET POWER IN TURKISH COLA INDUSTRY AT PRODUCT
LEVEL

5.1. Introduction

This chapter aims to deepen the analysis of market power in the cola industry and
therefore, estimates the price elasticities of demand for cola products at brand and
package level. The demand elasticities at that level can serve as a tool of identifying
the market power in the industry or can be used in evaluating the effects of the

potential mergers among cola producers.

Although tastes of alternative cola brands are similar for most of the consumers,
products are differentiated by brand names, calorie content and packaging. Cola
products are classified as “diet” and “normal” according to their calorie content.
They are marketed with more than 10 different packages. It can be argued that the

brand loyalty exists for most of the consumers for various reasons.

By 2002, there were 12 cola suppliers who were active in the market. By 2003, one
of the large business groups in food and beverage industry, Ulker, entered the cola
market by introducing its new brand, “Cola Turca”. By the help of its large
distribution channels and advertising campaign it succeeded in holding the third
place in the market after brands of Coca Cola and Pepsi. Beside the national brands,
there are also “private labels” sold by the chain supermarkets. If every different
package is accepted as a single product, it can be said that by 2005 there were 115
different cola products that were marketed under 27 different brand names and
produced by nearly 10 competing firms in Turkey. Despite the presence of large

number of differentiated products, the Turkish cola market has an oligopolistic and
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concentrated structure. The largest part of the market is divided between three

leading firms.

In this chapter, the econometric models developed by Berry (1994) will be used for
estimating the demand elasticities of cola products. Berry (1994) shows how the
simple logit and the nested logit models can be used for demand estimation. These
models make the estimation of demand for large number of products possible and
solves the dimensionality problem encountered in the demand estimation literature.
In the nested logit model used in this chapter, the demand structure of cola products
is assumed to have “one level nest”. That is, households are assumed to choice
between “normal” or “diet” cola products once they decide to buy a cola product.
The correlation among the utilities of products within the same nest is assumed to be
higher than the correlation between any of these products and another product in a

different nest.

The same raw data that have been used in Chapter 4 will be used in this chapter. Like
in the previous chapter, the original data, which is at household level, will be
aggregated at market level. The original data before aggregation contains information
on expenditures of more than 6000 households in Turkey. It covers 77 months
between January 2000 and May 2006. The number of cities covered in the data
increases with years and it is between 14 and 34. The data also contains details of the
demographics of the panel participants and of the product characteristics, especially
the type of products and packaging details. To address the endogeneity problem,
prices in other cities, characteristics of products of other firms and some input prices

will be used as instrumental variables.
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Some of the discrete choice models in the demand literature define the market unit’
at city (e.g. Nevo (2001)) or at country level (Ivaldi and Verboven, (2005)). The
market unit in this thesis is defined as the combination of shop types (chain shops,
groceries etc.) and cities. Combined with the time dimension, this specification
allows calculating demand elasticities of products sold at a particular shop type in a
city at a certain time. This information may have practical importance for marketing

professionals.

The plan of this chapter is as follows. In the next section the data used in this chapter
will be described. In the third section, the specification of the simple logit and the
nested logit models will be presented. Then, the estimation method and instrumental
variables will be explained in the fourth and fifth sections. After, the results of
econometric estimations will be presented and discussed. Elasticities of demand will
be calculated and compared in the seventh section. Finally, there will be a conclusion

on the research in this chapter.
5.2. Data used in estimating demand for cola products

The data set that will be used for estimating the demand elasticities of cola brands in
this chapter has been prepared by using the original data set that has been described
in Chapter 3. For the purpose of this chapter, the expenditures on cola products have
been aggregated over households to obtain monthly average prices and quantities of
a particular product at a given market and time. The market unit is defined as the
city/shop type pair. Shops are classified into 5 types: Chain shops, medium shops or
groceries, discounters, non-chain shops, other shops. The other shops include

wholesalers and bazaars.

% The market unit here should not be understood as the relevant market in antitrust terms. Here, the
market unit is defined in order to specify the econometric model and to calculate the market share data
that will be used as the left hand side.
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Cola products are sold with packs of 200 ml, 250 ml, 300 ml, 330 ml, 500 ml, 600
ml, 1000 ml, 1500 ml, 1750 ml, 2000 ml, 2250 ml, 2500 ml and 3000 ml In addition,
cola products are marketed as single-pack or multi-pack items. Multi-pack products
may contain 2, 3, 4, 6, 8 or 12 items. In the data used in this chapter, different multi-
pack products of the same pack size have been aggregated. For example, instead of
accepting “12-pack of 330 ml” or “6-pack of 330 ml” as separate products, a multi-
pack of 330 ml has been taken as a distinct product. Any pack size of a single-pack
item is also considered as a separate product. The most remarkable differentiation
among cola products is seen in their sugar content. Therefore, diet or normal cola
products have been considered as separate products. Therefore, a product is defined
by the combination of 4 characteristics: Supplier, pack size, pack type, calorie
content. For example, “Pepsi 1000ml_Multi pack Diet” is considered as one
separate product. In the nested logit model that will be estimated in this chapter, diet

and normal cola products are placed in different nests.

Each observation point in the data set is one of the elements of 4-dimensional

product and market space. For example, p,., means the price of product *j” in shop

(P2 66\

type “s” in city “c” in month “t”. In this case, the total number of observation is 54

835.

The monthly average price of a product has been calculated by dividing the total
expenditures by the total quantity demanded for that product in every market in a
given month. Total volume of a particular product (in a market/month) has been

converted into units per 1000 ml in order to calculate the quantity for that product

Market shares of products have been calculated using quantities sold in a
market/month pair. As will be explained in the following sections, as a requirement
of the specification of simple logit and nested logit models, a category of “outside
goods” has been defined. In calculating the market shares of cola products, the

volumes of “outside goods” are also taken into account. In the empirical work in this
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chapter, following Slade (2004; 147) the carbonated soft drinks other than cola have
been accepted as “outside goods” and their total volumes sold in a given market
/month have been included in the calculations of market shares of cola products. In
the sample used in this chapter, the average market share of outside goods is 30.4%
over all cities and time. The observations in which the share of outside goods is zero
and in which the market share of an inside good is one have been dropped from the

sample.

The firms whose total revenue market shares over all periods and markets are below
9%0.2 are grouped in the category of “other firms”. The volume market shares of cola

producers are shown in the table below by years.

Table 5.1. Market shares and concentration levels in cola market (calculated using volume
sales)

Firms 2000 2001 2002 2003 2004 2005 2006
Coca Cola 0753  0.698  0.695 0.619 0616 0648  0.662
Pepsi 0206 0246 0220  0.195 0174  0.178  0.183
Ulker (Cola Turca) 0.000  0.000  0.000  0.104 0.165 0.136  0.124
Private labels 0.018 0.036  0.054  0.055 0029 0026  0.026
Kristal 0.019 0.012  0.025 0016 0010 0008  0.003
Others (nearly 10 firms) 0.005  0.007  0.006 0.011  0.006 0004  0.002
HHI 6096 5498 5350 4354 4374 4709 4878

Author's own calculations using Ipsos/KGM data.

The Herfindahl-Hirschman Index (HHI) shows that the Turkish cola industry is a
highly concentrated industry compared to the thresholds that antitrust agencies
consider for a concentrated market (level 1800 or 2000). Coca Cola is the market
leader although its share declined by 7% after the entry of Cola Turca in 2003.
However, the market share of Cola Turca has been 10% in the first year of his
entrance and has always been above this level. The market share of Pepsi increased
by 4% in 2001, but decreased after this year until 2006. The share of the fourth
competitor, Kristal, has been 2.5 % at most between 2000-2006.
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The distributions of observations of pack sizes of suppliers are shown in the table

below:

Table 5.2. Distribution of pack sizes for a given supplier

Coca Cola Pepsi Cola Turca Kristal Other Private Label Total

Pack size
200 0.014 0.019 0.033 0.012 0.076 - 0.019
250 0.018 0.004 0.047 0.161 0.125 0.001 0.029
300 - 0.002 - - 0.001 - 0.001
330 0.178 0.138 0.092 0.043  0.067 0.189 0.146
500 0.076 0.029 - 0.036 0.010 0.002 0.045
600 - 0.060 - - - - 0.016
1000 0.290 0.197 0.131 0.050 0.127 0.281 0.225
1250 - 0.001 - - - - 0.000
1500 0.005 0.057 0.000 0.092 0.056 0.018 0.025
1750 0.001 - - - - - 0.000
2000 0.141 0.155 0.146 0.071 0.046 - 0.130
2250 - 0.0002 - - - - 0.000
2500 0.277 0.337 0.338 0.535 0.488 0.508 0.336
3000 - - 0.213 - 0.004 - 0.029

Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Author's own calculations using Ipsos/KGM data.

Table 5.3. Distribution of suppliers for a given pack size

Packs (ml) Coca Cola Pepsi  Cola Turca Kristal Private Label ~ Other Total

200 0.419 0.237 0.190 0.038 - 0.116 1.000
250 0.361 0.021 0.228 0.253 0.008 0.128 1.000
300 - 0.983 - - - 0.017 1.000
330 0.694 0.189 0.046 0.006 0.059 0.007 1.000
500 0.835 0.130 - 0.029 0.003 0.003 1.000
600 - 1.000 - - - - 1.000
1000 0.778 0.136 0.029 0.003 0.050 0.004 1.000
1250 - 1.000 - - - - 1.000
1500 0.029 0.841 - 0.070 0.032 0.028 1.000
1750 1.000 - - - - - 1.000
2000 0.768 0.176 0.050 0.004 - 0.001 1.000
2250 - 1.000 - - - - 1.000
2500 0.661 0.208 0.065 0.017 0.042 0.007 1.000
3000 - - 0.999 - - 0.001 1.000

Author's own calculations using Ipsos/KGM data.

Table 5.2 shows that most of the observations in the sample are for pack of 2500 ml

for every firm. The packs of 1000 ml are in the second rank. Packs of 330 ml and
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2000 ml are also items that are frequently sold. The pack of 3000 ml is almost
exclusively sold by Cola Turca. Similarly, the pack of 2250 ml is marketed only by

Pepsi. Its share is very low among all other Pepsi products.

According to the Table 5.3, % 76.8 of 2000 ml packs are sold by Coca Cola. Pepsi
seems to differentiate its products by marketing different packaging for which Coca
Cola has low presence. For example, in packs of 300 ml and 1500 ml Pepsi’s
products hold the first place in the ranking. Similar situation is observed for Cola

Turca for 3 1t packs.

The distribution of pack size according to calorie content is presented in the table
below:

Table 5.4. Distribution of pack sizes for a given calorie content (normal and diet)

Pack size Normal cola Diet cola

200 0.0218 -
250 0.0297 0.0196
300 0.0006 0.0002
330 0.1251 0.2984
500 0.0405 0.0746
600 0.0153 0.0207
1000 0.1774 0.5793
1250 0.0002 -
1500 0.0284 0.0028
1750 0.0003 -
2000 0.1472 0.0031
2250 0.0001 -
2500 0.3806 0.0015
3000 0.0329 -
Total 1.00 1.00

Author's own calculations using Ipsos/KGM data.

Most of the normal cola products are in pack of 2.51t It is followed by packs of 1 It, 2
It and 330 ml Diet cola products are mostly sold in 1 It and 330 ml packs.

The table below shows the ranking of volume market shares of each product in diet
and normal categories over all markets and time. In the normal segment, the single-

pack 2.5 It of Coca Cola is the market leader with an average market share of %46. It
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is followed by the same type of product of Pepsi and the single-pack 2 It of Coca
Cola with market shares close to 14%. Then, there is a third group of products with
shares between 4.5% and 1%. In this group, there are large size (2 It, 2.5 It or 3 It)
single-pack products of Cola Turca, Pepsi Kristal and private labels. The share of the
single-pack 1 1t of Coca Cola is also in this range. In the diet segment, products of 1
It pack hold the first four place in the ranking. The single-1 It product of Coca Cola is
the leader with 50.5 % market share. Its multi-pack 1 It is in the second rank with
11.8 % market share. It is followed by Pepsi and private label products of the same
pack size with market shares 8.9 % and 7.7 %.

Table 5.5. Volume market shares of normal and diet cola products over all markets and whole
sample period

Volume Volume

Normal Cola Products market share Diet Cola Products market share
Coca Cola_Single 2500 Normal 0.4597 Coca Cola_Single 1000 Diet 0.5054
Pepsi_Single 2500 Normal 0.1446 Coca Cola Multi_1000_Diet 0.1164
Coca Cola_Single 2000 Normal 0.1391 Pepsi_Single 1000 _Diet 0.0896

Private

Cola Turca_Single 2500 Normal 0.0455 Label Single 1000 Diet 0.0772
Coca Cola_Single 1000 Normal 0.0428 Coca Cola_Single 330 Diet 0.0545
Pepsi_Single 2000 Normal 0.0319 Coca Cola_Multi 330 Diet 0.0473
Private Label Single 2500 Normal 0.0295 Pepsi_ Multi_1000_ Diet 0.0236
Cola Turca_Single 3000 Normal 0.0287 Coca Cola_Single 500 Diet 0.0229
Kristal Single 2500 Normal 0.0115 Pepsi_Single 330 Diet 0.0149
Coca Cola Multi_ 1000 Normal 0.0095 Private Label Single 330 Diet 0.0120
Cola Turca_Single 2000 Normal 0.0091 Cola Turca Single 1000 Diet 0.0092
Pepsi_Single 1500 Normal 0.0079 Pepsi_Single 600 Diet 0.0060
Pepsi_Single 1000 Normal 0.0072 Coca Cola_Single 250 Diet 0.0052
Coca Cola_Single 330 Normal 0.0065 Pepsi_Multi_330 Diet 0.0050
Other_Single 2500 Normal 0.0047 Other Single 330 Diet 0.0016
Private Label Single 1000 Normal 0.0024 Other_Single 1500 Diet 0.0016
Coca Cola_Single 500 Normal 0.0022 Coca Cola_Single 2000 Diet 0.0016
Pepsi_Single 330 Normal 0.0020 Other Single 2500 Diet 0.0014
Cola Turca_Single 1000 Normal 0.0020 Pepsi_Single 500 Diet 0.0011
Pepsi_ Multi 1000 Normal 0.0019 Cola Turca Single 330 Diet 0.0011
Coca Cola Multi_330 Normal 0.0017 Pepsi_Single 1500 Diet 0.0006
Pepsi_Single 600 Normal 0.0017 Kristal Single 330 Diet 0.0005
Kristal Single 2000 Normal 0.0007 Other Single 1000 Diet 0.0005
Kristal Single 1500 Normal 0.0007 Cola Turca_Single 250 Diet 0.0003
Private Label Single 330 Normal 0.0006 Pepsi_Single 2000 Diet 0.0003
Cola Turca Single 330 Normal 0.0006 Private Label Single 500 Diet 0.0002
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Table 5.5. (Continued)

Volume Volume
Normal Cola Products market share Diet Cola Products market share
Pepsi_Single 500 Normal 0.0004 Kristal Single 1000 Diet 0.0001
Pepsi_Multi_330 Normal 0.0004 Pepsi_Single 250 Diet 0.00006
Kristal Single 250 Normal 0.0003 Other Single 500 Diet 0.00002
Coca Cola_Single 250 Normal 0.0003 Pepsi_Single 300 Diet 0.00001
Cola Turca_Single 250 Normal 0.0003
Other Single 1000 Normal 0.0003
Private Label Single 1500 Normal 0.0003
Cola Turca_Multi_1000_Normal 0.0003
Kristal Single 1000 Normal 0.0003
Coca Cola_Single 200 Normal 0.0003
Pepsi_Multi 2500 Normal 0.0002
Coca Cola_Single 1500 Normal 0.0002
Other Single 2000 Normal 0.0002
Other Single 1500 Normal 0.0002
Other Single 250 Normal 0.0002
Coca Cola_Multi 2500 Normal 0.0002
Pepsi_Single 200 Normal 0.0002
Cola Turca_Single 200 Normal 0.0001
Cola Turca_ Multi 330 Normal 0.0001
Kristal Single 500 Normal 0.0001
Kristal Single 330 Normal 0.00008
Other Single 200 Normal 0.00007
Coca Cola_Multi 1750 Normal 0.00007
Coca Cola_Multi 250 Normal 0.00006
Other_Single 330 Normal 0.00006
Pepsi_Single 300 Normal 0.00003
Pepsi_Single 250 Normal 0.00003
Coca Cola Multi_1500 Normal 0.00003
Kristal Single 200 Normal 0.00002
Other Single 3000 Normal 0.00002
Private Label Multi 1000 Normal 0.00002
Pepsi_Single 1250 Normal 0.00001
Private Label Single 250 Normal 0.00001
Other_Single 500 Normal 0.00001
Pepsi_Single 2250 Normal 0.00001
Private Label Single 500 Normal 0.000003
Other Single 300 Normal 0.000001

Author's own calculations using Ipsos/KGM data.

Descriptive statistics and the distribution of the dependent variable for the three

leading firms’ most popular packs are shown in the tables and graphs below. As will
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be shown in the following section, the dependent variable in the simple logit and in
the nested logit models is expressed as “Ins jm - Ins Om” which is the difference
between logarithms of market shares of each product *j” and outside goods “0” and
shows the mean utility level of the product “j” in a certain market/month. The
dependent variable has a distribution close to normal distribution for every supplier.
In average, the highest mean utility level is provided by Coca Cola in every pack
size. Among the three biggest suppliers, the largest variance of the mean utility
belongs to Pepsi in every pack size. For packs of 330 ml and 1 1t, the distributions of

the dependent variable for Coca Cola, Pepsi and Cola Turca are similar to each

other.

Table 5.6. Descriptive statistics of the dependent variable by firms for packs of 330 ml and 1 It,

Packs of 330 ml Packs of 1 1t
Firms Mean  Std. Dev. Min Max Mean  Std. Dev. Min Max
Coca Cola -4.086 1.331 -7.666  1.792 | -2.682 1.175 -6.187  2.718
Pepsi -4.614 1.428 -8.526  2.580 | -3.462 1.325 -7.417 1.386
Cola Turca -4.810 1.303 -8.161  2.069 | -3.812 1.285 -7.052  1.281
Kristal -5.191 1.418 -8.526 -1.109 | -4.147 1.189 -7.256  0.000
Private Label -4.158 1.601 -8.166 0.278 | -2.878 1.626 -7.239  2.234
Other -5.205 1.609 -8.526 -1.262 | -4.383 1.299 -7.252  -0.405

Author's own calculations using Ipsos/KGM data.

Table 5.7. Descriptive statistics of the dependent variable by firms for packs of 2 It and 2.5 It

Packs of 2 It Packs of 2.5It
Firms Mean Std. Dev. Min Max. |Mean Std. Dev. Min Max
Coca Cola -1.387 1.346 -6.448 3912 | 0.011 0.886 -5.134  5.069
Pepsi -2.109 1.453 -6.320 4.605 | -1.097 1.252 -5.037 5.521
Cola Turca -2.504 1.178 -5.657 1.396 | -1.401 1.016 -4.506 2.996
Kristal -3.571 1.348 -6.724 1.801 | -2.661 1.239 -6.033  2.941
Private Label - - - - -1.546 1.690 -6.141  4.700
Other -3.522 1.283 -6.559 0.876 | -2.984 1.360 -6.501 3.124

Author's own calculations using Ipsos/KGM data.
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Graph 5.1. Densities of dependent variables by firms and pack sizes.
Author's own calculations using Ipsos/KGM data.

Descriptive statistics about the deflated prices (per liter) of the products in packs of

330 ml, 11t, 2 It, and 2,5 It and their density graphs are presented below.

Table 5.8. Descriptive statistics of deflated prices by firms and packs of 330 ml and 1 It

Pack of 330 ml Pack of 1 1t
Std. Std.
Obs Mean Dev. Min Max Obs Mean Dev. Min Max
Coca Cola 4420 0.697 0.118 0.259 1.647 | 7201 0.360 0.081 0.153 1.095
Pepsi 2009 0.691 0.145 0.271 1.647 | 2860 0.338 0.086 0.139 1.209
Cola Turca 684 0.605 0.088 0.271 0918 | 978 0.305 0.039 0.171 0.463
Kristal 131 0.513 0.174 0.098 1.315 154 0.265 0.074 0.127 0.564
Private Label 625 0.363 0.062 0.139 0.819 | 929 0.198 0.051 0.114 0.602
Other 110 0.609 0460 0.157 4.800 | 208 0.373 0.146 0.091 0.870

Author's own calculations using Ipsos/KGM data.
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Table 5.9. Descriptive statistics of deflated prices by firms and packs of 2 It and 2.5 1t

Pack of 2 1t Pack of 2.51t
Std. Std.
Obs Mean Dev. Min Max Obs Mean Deyv. Min Max

Coca Cola 3505 0.271 0.031 0.147 0.540 | 6875 0.239 0.031 0.128 0.639

Pepsi 2246 0.266 0.038 0.163 0.503 | 4887 0.228 0.034 0.096 0.469
Cola Turca 1086 0.240 0.026 0.139 0.347 | 2514 0.207 0.023 0.101  0.303
Kiristal 220 0.204 0.054 0.113 0379 | 1647 0.175 0.040 0.090 0.395
Private Label 0 1676  0.142 0.030 0.060 0.401
Other 75 0.265 0.147 0.073 0.870 | 798  0.153 0.071 0.068 0.849

Author's own calculations using Ipsos/KGM data.

Table 5.10. Descriptive statistics of deflated prices by firms and packs of 2 1t and 2.5 It

Pack of 2 1t Pack of 2.51t
Std. Std.
Obs Mean Dev. Min Max Obs Mean Dev. Min Max

Coca Cola 3505 0.271 0.031 0.147 0.540 | 6875 0.239 0.031 0.128 0.639

Pepsi 2246 0266 0.038 0.163 0.503 | 4887 0.228 0.034 0.096 0.469
Cola Turca 1086 0.240 0.026 0.139 0.347 | 2514 0.207 0.023 0.101  0.303
Kiristal 220 0.204 0.054 0.113 0379 | 1647 0.175 0.040 0.090 0.395
Private Label 0 1676  0.142 0.030 0.060 0.401
Other 75 0.265 0.147 0.073 0.870 | 798  0.153 0.071 0.068  0.849

Author’s own calculations using Ipsos/KGM data.

From these tables and density graph below, it is seen that price per liter increases as
the pack size becomes smaller. Especially, the prices of 330 ml packs are remarkably
higher than other larger packs. The variance of price per liter is also large for smaller
packs. The distributions of prices of 2 1t and 2.5 It packs are similar. Distributions of

prices are generally close to normal distribution.
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Graph 5.2. Densities of prices by pack sizes
Author’s own calculations using Ipsos/KGM data.
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Graph 5.3. Prices before and after the entry of Cola Turca
Author’s own calculations using Ipsos/KGM data.
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The graph above shows that Cola Turca’s price is generally below those of Coca
Cola and Pepsi. It is observed that prices of Coca Cola and Pepsi has a decreasing
trend after the entry of Cola Turca in mid-2003, but it can be said that this trend has
started after mid-2001, nearly two years before the entry of Cola Turca. Therefore,
the simple analysis of price trend is not enough to show how the new brand imposes

competitive pressure on the incumbents (at least in this case).

The table below shows the distribution of the number of observations by shop types.
It is seen that most of the observations are in Medium Markets-Groceries. It is
followed by Chain shops. The frequencies of Chain and Non-Chain shops are close

to each other.

Table 5.11. Distribution of observations by shop types

Shop type Frequency Percent

Chain 11,833 21.59
Discounter 5,820 10.62
Medium Market & Grocery 20,147 36.76
Non-Chain 9,928 18.12
Other shop 7,077 12.91
Total 54,805 100

Author’s own calculations using Ipsos/KGM data.

The distribution of sales of cola brands by shop types are presented in the table
below:

Table 5.12. Distribution of observations by shop types and firms

Shop type Coca Cola Pepsi Cola Turca Kristal Other Private Label
Chain Shops 0.141  0.107  0.123 0.054 0.204 0.217
Discounter Shops 0.047  0.048  0.009 0.008 0.025 0.718
Medium Market & Grocery  0.618  0.689  0.639 0.751 0.613 0.056
Non-Chain Shops 0.134  0.096  0.185 0.145 0.089 0.003
Other shops 0.060  0.060  0.044 0.041 0.068 0.005
Total 1.000  1.000 1.000 1.000 1.000 1.000

Author’s own calculations using Ipsos/KGM data.
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Most of the sales of cola (61%-75%) of all producers are done in Medium Markets-
Groceries. On the contrary, 72% of the sales of Private Labels are observed in
Discounter shops. The shares of the Chain and Non-Chain shops are similar for
expenditures in Coca Cola and Pepsi products. Chain shops have a share of 20 % for
“Other firms”. The share of Non-Chain shops is higher than that of Chain shops for
expenditures in Cola Turca products. In the empirical part of this chapter, the
econometric models for cola demand will be estimated for every shop type

separately.

The general properties of the simple logit and of the nested logit models that have

been used in estimating demand parameters will be presented in the next section.
5.3. The simple and nested logit models for demand estimation

To a large extent, the description of the econometric models used in this chapter has
been drawn on Berry (1994). Other points that are specific to the present empirical

work will also be indicated if needed.

The simple logit and nested logit models are members of a general class of models
known as “discrete choice models”. The advantage of using discrete choice models is
that they allow estimating demand structures with large number of products. In other
words, they help to overcome the dimensionality problem. More precisely, in a
traditional demand-and-supply model in differentiated products, one needs to regress
demand variables on the prices of all relevant products. If there are N products in the
market, at least NxN parameters need to be estimated. In discrete choice models,
demand structures can be estimated with a small number of parameters by making

some assumptions on consumer utility.

In discrete choice models, consumers are assumed to choose one unit of the product
that gives them the highest utility among alternative products. However, in real life it

is frequently seen that consumers purchase multiple units of products. The
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implication of this restriction is solved by the idea brought by Nevo (2001). He
argues that although consumers may buy multiple items at a time, it can be assumed

that they consume only one product in a particular consumption occasion.

The weak part of the discrete choice models in demand studies is related to the
problem of endogeneity of prices. Prices are probably correlated with the unobserved
demand factors. In discrete choice models, prices and unobservable factors enter the
model non-linearly. This makes difficult the use of standard techniques of
instrumental variables. One of the contributions brought by Berry (1994) to demand
estimation literature is to show how linear instrumental variables can be used in
discrete-choice models to solve the problem of endogeneity of prices. He introduces
the idea of “inverting the market share function” to uncover the mean utility levels.
Then, he describes the mean utility level as a function of observable and
unobservable product characteristics, prices, and suggests using linear instrumental

variables techniques.

Another contribution of the Berry is that his method allows using aggregate data at

market level which is easier to find than the individual data.

5.3.1. Inverting the market share function

Berry (1994) assumes that the decisions of individual consumers and some of the
product characteristics are not observed by the econometrician. On the other hand,

the market outcomes like quantity sold by each firm and prices are observable.

[13%2]
1

The utility of consumer for product “J”,U(x,,$,,p,,v,,0,), depends on the
observed and unobserved characteristics of the product and consumer. x; and &, are
observed and unobserved product characteristics (by the econometrician). “p;,” is

the price of the product j, 6, are the demand parameters to be estimated. The term v,
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captures consumer-specific random taste parameters and it is not observed by the

econometrician.

The mean utility level of product j is given by;

5j:xjﬂ—apj+§j (5.1)

Berry (1994, 248) defines a demand equation that relates observed market shares, S,

to the market shares that are predicted by the model, s, :

S, =5,(%p:50) (5.2)

He says that, if the distribution of the unobservable consumer characteristics is

known then the market share function will be a function of only d :

S, =5, (5.3)

Conditional on the true values of & and given the distribution of unobservable
consumer characteristics, the model should fit the data exactly. Then, Berry (1994,
249) shows that the means of consumer utility for each good can be obtained by

inverting the market share function:
d=s"(S) (5.4)

Berry shows that under weak regularity conditions on the distribution of

unobservable consumer characteristics, there exists unique &°(s) that
satisfies S, = s, (8" (s)). Then, he shows that the unique, calculated vectord’ (s)can

be used in estimating demand parameters:
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8(s) = x,f—ap, + ¢, (5.5)

Once the mean utility levels is calculated, the standard instrumental variables
techniques can be used to estimate the equation (5.5) in order to estimate the

unknown parameters (f,«) Berry (1994: 249).

5.3.2. The simple logit model

The simple logit model is a particular application of the “random coefficient logit
model”. In the simple logit model, the random utility is defined as the function of

prices and other (observed and unobserved) product characteristics:

uicsjt = 5jcst + gijcst s (56)
or Ui = X jegt p—ap et + & st €t for inside goods, (5.7)
and Uigesy = Opes T Einey  TOT oULside goods (5.8)

where j = 1...J, ¢ =1...C, s =1,...S, t = 1...T. Subscripts j, ¢, s and t stand for a
particular product, city, shop types and time, respectively. In this thesis the market

unit is defined as the combination of “city-shop type” pair (cs).

In discrete choice models, a category of “outside good” is defined (j=0) in order to
assume that a general increase in cola prices will lead to a reduction in aggregate

demand of colas.

In the simple logit model, the taste parameters £ ’s are assumed to be constant across
individuals B, = £ . This is an assumption that is relaxed in the “random coefficients

logit model”. This means that “random coefficients” are not allowed in the simple

logit model. In addition, errors ¢, are assumed to be distributed identically and

independently across individuals and products with the “extreme value” distribution
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function: exp[-exp(- ¢ )]. The difference of the two random variables distributed with

the extreme value distribution yields the logit distribution.

The market share of the product j is given by the logit formula:

Sjcst (6) = N § (59)

The mean utility of “outside good” is assumed to be zero, 5, =0.

The difference of the logs of the market shares of each product j and that of the
“outside good” gives the mean utility of product j and is regressed on the product

characteristics and prices.
ln(Sjcst) - ln(SOCSt) = 5jcst = xjcstﬂ - apjcxt + éjcxt (5 1 0)

In this thesis, the equation above has been estimated with additional regressors and

instrumental variables.

The equation to be estimated can be written as follows:

ln(Sjcst) - ln(SOCst) = _apjcsz + Jjest (5 1 1)

The error term &, is assumed to have the following error component structure:

cst

& =demog .y + Fo+ product, +city, + month,, +u (5.12)

Jest
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The dependent variable In(S

)—In(S,,,) is the log of relative market shares of item

jest

j and “outside goods” in market cs in time 7. The time unit has been taken as

“month”.

The variable p ., , is the deflated average price of the product j sold in market “cs” in

time t. The observed product characteristics in the data set consist of the information
on package type and calorie content of products. Package types will be used as
instrumental variables, therefore they are not included as regressors. Calorie content
is shown with a categorical variable indicating whether a product is diet or normal
cola. This information will be used in classifying products into different nests in the
nested logit model. Therefore, there is no other observed product characteristics that

can be used as regressors. For this reason the variable x; in the original model is

dropped from the specification used in this chapter. All other product characteristics,

except package type and calorie content, are assumed to be unobserved.

The expression demog, stands for the demographical variables which have the

following meanings:

ab :percentage of households being in AB social economic group in a city/time
cl :percentage of households being in C1 social economic group in a city/time
c2 :percentage of households being in C2 social economic group in a city/time
age hh :average age of the head of households in a city/time

sq_age hh :squared age hh

age ps :average ages of the purchasing persons in the household in a city/time

sq _age ps :squared age_ps

sizel :percentage of households having size of 1-2 persons

size2 :percentage of households having size of 3-4 persons

urban :percentage of households living in urban area

These variables are included in the model in order to capture the effects of
demographical variables on the demand for different cola products. For example, the
consumption of cola products may vary according to age and the size of the
households. The larger families may prefer products with multiple pack or items with

larger volumes.
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The term F' represents “other variables” that can affect the demand for cola products.
It includes the percentage of holidays and the average temperature in a month. The

term ¢ stands for the coefficients to be estimated for these variables.

The term product, is the product-specific effects that capture the effects of the time

invariant product characteristics (i.e. quality or reputation) of a particular product.
Nevo (2001:322) says that product fixed effects can improve the fit of the model
especially if one is not sure about how well observed characteristics capture the true
factors that determine utility. Another advantage of using product fixed effects is that
the correlation between prices and the unobserved quality of the product is fully
accounted and there is no need to use instruments for this kind of correlation. The
city-specific demand shocks, city,, have been controlled by including city-specific
dummy variables. The term month, captures product invariant demand shocks
specific to a particular month of a given year. For this purpose, 11 dummy variables,
each for months from January to November, have been included in the model and the

dummy for the month of December is excluded. The remaining u,, term is the

classical error term that varies across products, markets and time. It is assumed to be

1.1.d in the beginning, however this assumption will be relaxed later.

The simple logit model allows for an easy estimation procedure compared to
alternative models. However, the model is characterized by the “Independence of the
Irrelevant Alternatives™ (IIA) assumption, which imposes some restrictions on the
pattern of substitution among products. In the simple logit model, tastes for product
characteristics are assumed to be constant across consumers and the idiosyncratic

shock ¢; is assumed to be i.i.d. across products. This brings a restriction on demand

parameters such that the loss of quantity demanded for the product j as a result of a

price increase, is distributed among the remaining products proportionate to their
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market shares. In other words, in the simple logit model, cross-price elasticities of

products k and I with respect to the price of j are assumed to be equal: ¢, =¢;, k#1.

This restriction of the simple logit model can be overcome either by using a nested

logit or a random coefficients model. In the nested logit model, the assumption on ¢;

is modified. In the random coefficients model, the restriction on taste parameters is

relaxed and f,’s are allowed to differ among consumers. In this way, it becomes

possible to obtain more reasonable substitution patterns. The specification of the

nested logit model will be described in the next chapter.

5.3.3. The nested logit model

In the nested logit model, the idiosyncratic shocks e, . are allowed to be correlated

ijest
between products belonging to the same nest. However, as in the simple logit model,

taste parameters ’s for products’ characteristics are still assumed to be the same

across consumers. This last assumption is changed in a random coefficients model

which is more flexible than the logit and nested logit models.

In the simple logit model, substitution among brands is determined by market shares.
This means that any two brands with the same market shares have the same cross
price elasticities with respect to any third good. In the nested logit model,
idiosyncratic shocks of the products belonging to the same segment are allowed to be
correlated among themselves. In this case it is possible to obtain more reasonable

cross price elasticities than those given by the simple logit.

In the nested logit model, products are grouped into g+1 mutually exclusive and
exhaustive sets. In the empirical application in this chapter, colas are grouped into
two nests: Normal cola products and diet cola products. This division depends on the

observation that calorie content is significantly different between these two kinds and
121



most of the consumers have personal preference for one of these types. In addition to
these two nests, a third nest is also assumed for “outside goods” as a technical

property of the simple and nested logit models.

The utility in the nested logit model is written as follows:

uijcst = 5jcst + é’igcst + (1 - O-)gijcst (5 13)

The term £, is the utility that is common to all products in the same group “g” (in

the same market and time) and has a distribution function that depends ono , which
is between zero and one, 0 <o <1. As o approaches to one (zero) the within nest

correlation of utility goes to one (zero).

Berry (1994) shows how the nested logit model can be derived for estimating
demand parameters in differentiated products. The market share of the product j
belonging to group g can be written as the multiplication of the group shares, and

13 29

the share of the product j in group g, s,,. (The subscript “cst” is ignored

J

temporarily).

S, =5,,.8 (5.14)

J jlg™g

Given the utility function above, the market share of product j in group g can be

derived as,
5, /(1-0)
&’
S, = . (5.15)
J'g Dg
where D, = z e (5.16)
J€G,

The group market share is,
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D
5,(6,0) =5~ (5.17)

Then, the market share of product j can be calculated as,

eaf,. /(1-0)

S, =8,5 TN ~(o) ° (518)
J jlg™g Dg'zDg

4

The outside good is considered as the only good in the last nest and the mean utility

is set to zerod, =0 and D, =1. Therefore, the market share of the outside good is

given by,

(5.19)

The logarithm of the relative market shares of j with respect to outside goods yields,

o
In(s ;) —In(s, ) :1_——01an. (5.20)
) o ) Ins, —Ins,
From the market share of the outside good it is obtained that InD, = i’— ,
-o
and this can be inserted in equation (5.20) to obtain
0,=Ins;,-Ins,—olns,, . (5.21)
By setting the mean utility level as
o,=x,f-ap,+<, (5.22)
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the model that will be estimated in this chapter can be specified as follows:

Ins Ins,, =-ap,,+ols, +&,., (5.23)

Jest - ocst

where &, =demog,y+ Fo+ product +city, + month, +u,., , as in (5.12).

jest 2

Demographical variables demog,, , other variables F’ and fixed effects have the same

meanings and contents as explained for the simple logit model above.

In addition to the price variable, the log of the market share of product j in group g

(Ins, ) is endogenous since it depends directly on the market share of product j.

Therefore, it should be instrumented. Berry (1994:254) suggests using the
characteristics of other products in the same group as instruments. Following the
suggestion of Berry, the average pack size of products of other firms in the same nest

will be used as instrumental variables.

As have been explained in the previous section, it can be argued that difference in
calorie content constitutes an important criterion in product differentiation among
cola brands. Therefore, the segmentation of cola products according to their calorie
content seems reasonable. The random coefficients model depends heavily on
product characteristics, however, the data set used in this thesis is not rich enough in
terms of product characteristics to estimate a random coefficients model. Taking
these concerns into account, the simple logit and the nested logit models have been

preferred to estimate the demand equations for colas products.
5.4. Estimation

The price variable in the simple logit model is assumed to be correlated with the error

term. In the nested logit model, in addition to price, the market share of product j
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within the nest to which it belongs is also assumed to be endogenous. Therefore, the

two-stage least squares (2SLS) method has been used as the estimation method.

Cameron and Trivedi (2005: 744-747) present the properties of the 2SLS method for
linear panel models as follows. The 2SLS method is a particular case of the
generalized method of moments (GMM) technique. The 2SLS estimators can be
obtained by assuming that the weighting matrix Wy in the GMM objective function
is equal to Wy =(Z'Z)" . Under this assumption, 2SLS estimators ﬁms minimize

the GMM objective function given below:

Q)= (i Z'iui j Wy [iZ;“ij (5.24)

W, is a full-rank r x r symmetric weighting matrix, r is the number of instruments,
X is the matrix of regressors and Z is the matrix of exogenous instruments (including
exogenous regressors) and u;, =y, - X,B. The 2SLS estimators can be expressed as
follows:

Brs = [X'ZZ'Z)' X' X'UZ'Z) "' 'y (5.25)

The estimated variance-covariance matrix of the 2SLS estimators is given by Baum
et. al (2002:5) as

VBrss) =6 XZ(ZZ)' ZX)" (5.26)

A A

in which 6° = % and G =y-XpB,s.

If there is the problem of heteroscedasticity and/or autocorrelation, then the panel-
robust standard errors can be obtained from the estimated variance-covariance matrix
of the 2SLS estimator that is described in Cameron and Trivedi (2005:746) as

follows:
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V(o) = [XZW, Z'X]' X' ZW, (NS)W. X' Z[X'ZW, Z' X" (5.27)

A . . . N T
S is a consistent estimate of the r x r matrix S=pllm—Z:ZiuiuiZi and
i=1

independence over i is assumed.

N I
For a White-type robust estimate, they report that S=N2ZiﬁiﬁiZi, where
i=1

A

U, =y, - X;B,qs are Nx1 estimated residuals.

1

Demand shocks (error terms) for cola products belonging to the same supplier may
be correlated because of the effects of national advertising or brand loyalty. In
estimations in this chapter such correlations will also be taken into account by
clustering products on manufacturers. In the presence of intra-cluster correlation, the

robust standard errors of estimators can be calculated by substituting

A 1 ' A . . . . . .
S =§(Z Q 7Z)in the formula of the estimated variance-covariance matrix given

above,
b3 L 0 |
0 N
where Q_=| M x M|and £ =i i, (5.28)
N 0
0 K T, |

u, is a consistent estimate of the error terms for clusters m (Baum et al. 2002:9-10).
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5.5. Instrumental variables

The average price of each item in every market may be correlated with the
unobserved product characteristics. Nevo (2001:.320) states that even if dummy
variables for controlling the product fixed-effects are included as regressors, the error
term may contain market-specific deviations from the mean valuations of products.
Market players such as shop owners or manufacturers observe and take into account
these market-specific deviations from the mean valuations of the items. This
influences the market-specific markups and hence, prices of products. In this case,
least square estimation may yield inconsistent estimates. Theoretically a consistent
parameter can be obtained by using relevant and valid instrumental variables. A
relevant instrument should be correlated with the endogenous price variable. A valid

instrument should not be correlated with the error term of the model.

Instrumental variables are generally constructed using the data on cost variables
since they are assumed to satisfy the criteria of relevance and validity. In this
chapter, the price index of electricity and the hourly wage index paid in cold drink
and beverage industries have been used as instrumental variables. These variables are

provided by Turkish Statistical Institute (TURKSTAT).

Berry (1994), BLP (1995) and Nevo (2000) advice using other products’ observed
characteristics as instrumental variables. The identifying assumption in this advice is
that the “location” of brands in the characteristics space is exogenous and the markup
of each brand will depend on the distance from the nearest neighbor. As the price is
composed of marginal cost plus a markup, it will be correlated with characteristics of
other products. Since product characteristics are assumed being exogenous, they can
be considered as a valid instrument. In the nested logit model, one of the endogenous
regressors is the market share of a product within the nest to which it belongs. The
average pack size of other firms’ products being in the same nest and in the same

market with the instrumented product is also used as instrumental variable.
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Hausman et al.(1994:165) and Nevo (2001: 320) also use the prices of a product sold
in other cities or regions as another instrumental variable. The identifying
assumption in this approach is that, having controlled for brand fixed-effects and
demographics, city-specific valuations of products are uncorrelated across cities.
They may be correlated within a city. In addition, the prices of the item “j” in
different cities can be correlated via the common production costs. Therefore, the
price of the item “” in other cities can be a relevant and valid instrument for the
same item sold in a certain city. However, compared to Hausman (1994) and Nevo
(2001), the market unit in this thesis is narrower. While Hausman and Nevo define
markets based on city and time pairs, the market unit in this thesis is defined as the
combination of shop types, cities and months. Therefore, in this thesis, this type of
instrumental variable is defined as the average of the prices of the item “j” sold in the

€69
S

same shop type (i.e. chain shops) located in other cities. In this case, the
identifying assumption is the independence between the same shop types across
cities. In case of shop type-wide or nation-wide demand shocks (i.e. national
advertising), this assumption would be violated and the prices of a particular product
sold in shops located in other cities would not be used as valid instruments. This
assumption has been tested by comparing results of the estimations that are obtained
using this instrument to those obtained without it. One disadvantage of this

instrumental variable is that some observations in the sample are lost when an item is

sold only in one city at a given time and shop.

In summary, the list of the instrumental variables used in this chapter is as follows:
the index of hourly wage paid in cold drink and beverage industries, the price index
of electricity, the average pack size of other firms’ products being in the same nest
and in the same market, the average of the average prices of the relevant product sold
in the same shop type but in other cities. Only the instruments which pass the tests of
relevance and the validity will be included in the econometric estimations in this

chapter.
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The validity of excluded instrumental variables will be tested by the Sargan test of

over-identification. Baum et al. (2002:16) reports the Sargan test statistics as follows:

. 1, .
Sargan's StatIStICS:A—zu'Z(Z'Z)_] Z'a (5.29)
c

where 4 =y- XﬁZSLS . The Sargan’s statistics follows a Chi-squared distribution with

a degrees of freedom r-K, where r is the number of moment conditions and K is the
number of regressors. A high value exceeding the critical value leads to the rejection
of the null hypothesis that instruments are jointly valid. Under heteroscedasticity and
autocorrelation of errors, the “robustified Sargan statistic” is calculated from the
“feasible efficient two-step GMM estimation” that is given in (Baum et al.:2002: 18)

as below:

A A A
I Broun) = WL L' QLY 20" x; (5.30)

where Q is the variance-covariance matrix of 2SLS residuals.

Instrumental variables will also be tested for their correlation with the endogenous
regressors. For this, the F-statistic will be calculated for testing the joint significance
of the excluded instruments in the first-stage reduced form regressions of the 2SLS
method. If the F-statistic is higher than 10, it will be concluded that excluded
instruments are correlated with endogenous regressors and there is no bias in

estimates because of a weak instrument problem.
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5.6. Results of the Estimations

The simple logit and the nested logit models described above have been estimated for
each shop type separately. Each model has been estimated by OLS and 2SLS
methods. The models include dummy variables for each product in order to capture
the product fixed-effects, such as quality. The panel fixed-effect estimation technique
has been used in estimating these models. The data has been pooled over products

and markets.

The instrumental variables that are used in 2SLS methods in the simple logit models
are the deflated hourly wage index in cold drink industry and the deflated prices of
electricity. Neither of these instruments have variations across cities and shop types,

they vary only over time.

First, the results from the simple logit model for every shop types are presented in the
table below. Meanings of explanatory variables in the simple logit and nested logit

models are as below:

p :deflated price of product j sold in a market “cs” and time “t”.

ab :percentage of households being in AB social economic group in a city/time
cl :percentage of households being in C1 social economic group in a city/time
c2 :percentage of households being in C2 social economic group in a city/time
age hh :average age of the head of households in a city/time

sq age hh :squared age_hh

age ps :average ages of the purchasing persons in the household in a city/time
sq_age ps :squared age_ps

sizel :percentage of households having size of 1-2 persons

size2 :percentage of households having size of 3-4 persons

urban :percentage of households living in urban area

holiday :percentage of holidays in month

temp :monthly average temperature
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For presentation purposes the parameter estimates for city and month fixed effects
are not presented in the table above and they can be found in Appendix F. In the
simple logit models estimated with 2SLS method, the F-statistic for testing the joint
significance of excluded instruments in reduced-form regressions has been calculated
as 48,62 which is quite higher than the threshold level 10. As to the validity of
instruments, the p-values of Sargan test for each regression have been shown in the
table above. According to the results of the Sargan test, the hypothesis that excluded
instruments are valid has not been rejected in regressions for chain shops,
discounters, medium markets-groceries and non-chain shops. For “other shops”, the
Sargan statistic is significant at 5% level but not at 10% level. The coefficient of
price is statistically significant and negative in regressions for chain shops and
discounters both with OLS and 2SLS methods. For these shops, the magnitude of the
price coefficient differs significantly between OLS and 2SLS models. Standard
errors of price coefficients are remarkably larger in 2SLS than in OLS results. On the
other hand, it is statistically insignificant for medium markets-groceries and “other”
shops. It is statistically significant for non-chain shops only with 2SLS method, but

in this case its sign is positive.

According to the results of the 2SLS models, if the transactions in chain shops are
taken into account, the mean utility of cola products is lower for households in AB
socio-economic group compared to households in DE group. But, it is higher for AB
households in medium markets-groceries. The mean utility of cola is higher for C2
households than that for DE group in every shop types. The mean utility of cola
increases after age 36 or 40 for purchasing person in the household depending on the
shop types that are taken into account. In general, the mean utility of cola products is
higher for larger households compared to households having the size 1-2 or 3-4
persons. When the percentage of households living in urban area increases
(compared to populations in suburban and semi-urban areas in a city) the mean utility

of cola increases in every shop types.
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In general, holidays have negative effects on consumptions of cola products and
temperature affects the market share of cola product positively only in medium
market and groceries. In other shops, the effect of temperature is statistically

insignificant.

As explained previously, the simple logit brings strong restrictions on the substitution
patterns among products. In this model, cross-price elasticities of product “h” and
“k” are assumed to be equal with respect to the price of “j”. This restriction can be
relaxed by imposing a nest structure on the demand for cola. Utilities given by
products with similar characteristics are assumed to be correlated. Therefore, diet and
normal cola product are assumed to be in different nests. As a difference from the
simple logit model, an additional variable (the “within nest market share”) is
included in the nested logit model and the coefficient of this variable gives the
correlation of utilities of products in the same nest. It is expected to be between zero
and one. In addition, this variable is endogenous and needs to be instrumented. In
this chapter, “the average pack size of other firm’s products in the same nest” is used
as an instrumental variable in addition to those in the simple logit model. Other
common instrument in estimations for all types of shops is the deflated price index of
electricity. The deflated hourly wage index in beverage industry have been used as
an alternative instrument instead of the hourly wage index paid in the cold drink
industry in cases where the validity of the latter has been rejected by the Sargan test
of over-identification. The average of the price of product 5 over other cities has
also been used as another alternative instrumental variable as suggested by Hausman
et al.(1994:165) and Nevo (2001:320). However, the intense national advertising in
cola industry may cause demand shocks to be correlated among brands belonging to
the same manufacturer across cities. After testing the validity of this instrumental
variable, equations have been re-estimated by taking into account the possible
correlation of errors of the products belonging to the same firm. In this case, products
have been clustered on “manufacturers” in order to obtain robust-clustered standard

€ITOorS.
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Heteroscedasticity of errors have been tested using the Breush-Pagan test in which
the squared OLS residuals are regressed on some indicator variables that are
suspected to be the sources of the heteroscedasticity, and the joint significance of
these indicator variables is tested. If the indicators are found to be significant, the
null hypothesis of homoscedasticity is rejected. All exogenous variables (including
excluded instruments) and their squared values are used as the indicator variables’.
To detect whether errors are autocorrelated, the residuals of the every estimation
have been regressed on their lagged values and individual significance of coefficients
of lagged residuals has been tested. In cases where errors have been found to be
heteroscedastic and autocorrelated, the equations have been re-estimated using
robust-2SLS  method that yields “heteroscedasticity and autocorrelation (HAC)

robust standard errors”.

In the tables below, the results of nested logit models for every shop type are
presented. First, every model has been estimated by OLS method. Then, models have
been estimated by 2SLS method by using instrumental variables and with robust
standard errors as explained above. For presentation purposes only results for the
price and within nest correlation will be presented along with related test statistics in

the tables below.

It is seen that the coefficient of price and of within nest correlation are remarkably
different between OLS and 2SLS results. In 2SLS models, the coefficient of price is
statistically significant at 1% level and is negative as theoretically expected in chain
shops, discounters and medium markets-groceries. For non-chain shops and “other”

shops, the price coefficients are not statistically significant with 2SLS method.

7 For this test, the “ivhettest, ivsq all” command of Stata is run.
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The coefficient of the within nest correlation is significant and it is between zero and
one as theoretically expected in all shop types, except in discounters. This means
that, modeling diet and normal cola products in different nests is not suitable for the
demand patterns of consumers in discounters. As the coefficient of within nest
correlation is not statistically different from zero, the nested model for this shop type
reduces to the simple logit model. It can be seen that the price coefficient in the
simple logit model is closer to the one in nested logit model: -4.645 and -4.554,

respectively.

Table 5.14. Results of the nested logit models for Chain Shops

2SLS 2SLS

HAC Cluster

Models OLS 2SLS® Robust’ 2SLS (2)'°  Robust'
Parameters 1 2 3 4 5
Price -0.36%** S4.122%%%F 4 122%¥% D DAQHKE 4 ] 2D%*¥
(0.0765) (0.5919) (0.7476)  (0.3357) (0.9195)
Within nest correlation 0.867*** 0.418%*** 0.418***  (0.316%*%*  (0.4]18%**
(0.0061) (0.0654) (0.0751)  (0.0635) (0.0833)
N 11694 11364 11364 10707 11364
Log-likelihood -9454 -11809 -11809 -11462 -11809
AIC 19024 23899 23645 23037 23645
BIC 19451 24934 23748 23452 23748
Sargan statistic 0.665 0.460 12.725 0.356
P-value of Sargan test 0.4147 0.4975 0.0017 0.5510

F-statistics in the reduced form equation

for price 116.79 48.31 338.42 32.81
for within nest market share 59.97 47.14 47.1 51.75

Standard errors are in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.

¥ 2SLS: Two-stage least square estimation with instrumental variables “deflated hourly wage index of

cold drink industry”, “deflated price index of electricity”, “average pack size of other firms’ products
in the same nest/market/time”.

? 2SLS HAC Robust: Two-stage least square estimation with Heteroscedasticity and Autocorrelation
Robust Standard Errors. Instruments are same as in previous footnote.

" 2SLS (2): Two-stage least square estimation with instrumental variables “deflated hourly wage
index of cold drink industry”, “deflated price index of electricity”, “average pack size of other firms’
products in the same nest/market/time” and “average of the prices of the product ‘j’ in other cities in

the same shop type/time”.

"'2SLS Cluster Robust: Two-stage least square estimation with same instrumental variables as in
“2SLS” and it is assumed that errors of the products belonging to the same firm are correlated
(clustering on manufacturers).
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Table 5.15. Results of the nested logit models for Discounter Shops

2SLS 2SLS
HAC Cluster
Models OLS 2SLS Robust  2SLS (2) Robust
Parameters
Price -0.198 -4 554%%% 4 554%F% 5 (13FK* 4 S54%%*
(0.1823) (1.1461) (1.3979) (1.3256) (1.7612)
Within nest correlation 0.812%** 0.025 0.025 0.051 0.025
(0.0106) (0.105) (0.1083) (0.1013) (0.1176)
N 5530 5253 5253 4648 5253
Log-likelihood -5443 -7080 -7080 -6113 -7080
AIC 10996 14407 14189 12254 14189
BIC 11360 15214 14281 12344 14281
Sargan statistic 1.009 0.786 1.866 0.478
P-value of Sargan test 0.3152 0.3753 0.3935 0.4894
F-statistics in the reduced
form equation
for price 95.13 54.36 139.78 36.34
for within nest market
share 39.19 35.73 34.27 41.02

Standard errors are in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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The instrumental variables are valid in equations for chain shops and discounters.
However, the Sargan test shows that at least one of the instruments in the equation
for medium markets-groceries is invalid. When the deflated hourly wage index in
beverage industry is used instead of that of cold drink industry (see columns named
as “2SLS (3)”) , the result of the Sargan test indicates that the set of instruments are
valid in that equation (p-value of Sargan test becomes 0.489) and the magnitude of
the coefficients of price and of within nest correlation does not change significantly.

The coefficient of price changes from -2.353 to -2.348.

When “the average of the prices of product “j” in other cities” is used as an
additional instrument (see columns labeled “2SLS (2)”), the Sargan test yields that
the set of instruments are invalid in chain shops, discounters, whereas they were
valid without this additional instrument. This result implies that the average of the
prices of products over other cities may be correlated with the error terms of the
relevant equations. One explanation of this situation can be the fact that national
advertising is very influential in cola industry and may cause demand shocks to be
correlated across cities. Therefore, the average prices in other cities as an instrument
will be correlated with the error term of products in a particular city. Taking into
account this possibility, the average prices in other cities are excluded from the set of
instruments. On the other hand, in estimations it is possible to take the correlation of
error terms across cities into account by clustering products on manufacturers in a
given time (month). This type of clustering assumes that at a given time, any firm-
level demand shock, which might be caused by a national advertising campaign, can
affect demand shocks in all cities. In this case, demand shocks (or error terms) of
products belonging to the same manufacturer will be correlated across cities in a
certain month. When this type of clustering is taken into account, (without using the
prices in other cities as instruments), the estimation results show that the standard
errors of the coefficients of price and within nest correlation parameter becomes

higher but this does not affect the statistical significance of coefficients in none of
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the equations (see columns labeled “2SLS (2) Cluster Robust” or “ 2SLS (3) Cluster
Robust”).

The results of diagnostic tests showed that error terms in every model are
heteroscedastic and autocorrelated. Therefore, coefficients of each equation for shop
types have been re-estimated with “heteroscedasticity and autocorrelation robust
(HAC)” standard errors (see columns labeled “2SLS HAC Robust” or “2SLS (3)
HAC Robust”). The numbers of lags for autocorrelated errors are indicated in the
tables below. The standard errors of the estimated coefficients of price are higher in
robust estimations, however, they still remain statistically significant in equations for
chain shops, discounters and medium markets-groceries. The robust estimates does
not change the situation for the coefficients of the within nest correlation. They are
still significant and between zero and one in all shop types, but not in discounters as
seen in non-robust 2SLS model. The values of the model selection criteria such as
Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) are
smaller in HAC-robust models than in models non-robust models. This implies that

the fit of HAC-robust models are better.

Having considered the results summarized above, the models estimated by 2SLS
method with “heteroscedasticity-autocorrelation robust standard errors” will be used
in interpreting the estimates of coefficients across types of shops and in calculating
demand elasticities. (The coefficients of city and month fixed-effects are shown in

Appendix F).
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Table 5.19. Results from the nested logit models with 2SLS — Heteroscedasticity and

Autocorrelation (HAC) Robust standard errors for every type of shops.

ey ) 3) “) (5)
Chain Shops Discounters Medium Markets-  Non-Chain Other
Grocery Shops Shops
Parameters
Price -4 122%%% 4 554%%* -2.348%** 0.121 -2.270%
(0.7476) (1.3979) (0.5545) (1.0836) (1.3451)
Within nest correlation ~ 0.418*** 0.025 0.650%** 0.478%** 0.575%**
(0.0751) (0.1083) (0.0460) (0.0579) (0.0693)
ab -1.094*** 0.194 0.505%** -0.812%** -0.150
(0.3309) (0.6864) (0.1760) (0.2552) (0.5278)
cl -0.728** -0.756 -1.078*** -0.782%** 1.872%%*
(0.3282) (0.68006) (0.1743) (0.2441) (0.5520)
c2 0.844** 2.953%** 1.022%** 0.593 3.996%**
(0.3879) (0.8447) (0.2169) (0.3792) (0.6937)
agehh -0.156 0.566 0.003 -0.156 0.171
(0.2827) (0.6691) (0.1698) (0.2641) (0.4417)
sq_agehh 0.000 -0.006 -0.001 0.002 -0.003
(0.0033) (0.0075) (0.0020) (0.0030) (0.0051)
ageps -0.675%** -0.160 -0.106 -0.340%** 0.790%**
(0.1610) (0.2932) (0.0722) (0.1200) (0.2228)
sq_ageps 0.009%** 0.001 0.002 0.005%** -0.010%***
(0.0022) (0.0039) (0.0010) (0.0016) (0.0030)
sizel -1.524%%* 1.727 0.692%** -0.306 -0.053
(0.5497) (1.3155) (0.2580) (0.4258) (0.8873)
size2 -1.662%** D 520%*x -0.569%** -0.416 0.923*
(0.3392) (0.6429) (0.1626) (0.2661) (0.5438)
urban 1.580%** 2.483%** 1.268%** 0.816%** 0.253
(0.1818) (0.4307) (0.0970) (0.1772) (0.2670)
holiday -0.588*** -0.555%* -0.431%** -0.408*** 0.015
(0.1362) (0.2628) (0.0739) (0.1468) (0.2299)
temp 0.006 0.009 0.009%** 0.000 0.014*
(0.0043) (0.0085) (0.0023) (0.0038) (0.0074)
Observations 11364 5253 20107 9521 5871
R-squared 0.431 0.038 0.705 0.491 0.368

Standard errors are in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Author’s own calculations using Ipsos/KGM and TURKSTAT data.

According to the results of the estimations of the nested logit models for cola

products with 2SLS method and HAC robust standard errors, it is seen that the price

coefficients are negative and significant at 1% level in chain shops, discounters and

medium markets-groceries. It is negative and significant only at 10% level in “other

shops”. In non-chain shops, the price coefficient is not statistically significant. In

medium markets-groceries and in “other” shops, the magnitudes of the price

coefficients are almost half of those in chain shops and discounter shops. The within
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nest correlation parameter is significant and between zero and one as theoretically
expected in all shop types except discounters. In this latter, it is statistically
insignificant and the nested logit model reduces to the simple logit model. In the light
of these findings, it will be focused on chain shops and medium markets-groceries in
the rest of the analysis of coefficients and in the calculations of the elasticities. These

two types constitute more that 75% of the observations in the sample.

The relations between the mean utility levels of cola products and other explanatory
variables (i.e. demographic variables, holidays, temperature) in the nested logit

models are very similar to those found in the simple logit models.

In the following section the price elasticities of demand for cola products will be
calculated using the demand parameters estimated in the simple logit and nested logit

models, prices and market shares in chain shops and medium markets groceries.
5.7. Price Elasticities of Demand

The price elasticities of demand of each product have been calculated for every point

of observation (city/month pair) in chain shops and medium markets groceries.

5.7.1. Elasticities from the simple logit models

Using the results of the simple logit models, the own price elasticity of demand for

the product j can be computed using the formula below (Filistrucchi, 2009):

e, =—a.p,,(l-s;) (5.31)

The subscripts of time and market are temporarily omitted. The cross price elasticity

[13%4]

of demand for the product “k” with respect to the price of “j” is:

e, =a.p;.s, (5.32)
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where o > 0.

As can be understood from these formulas, the simple logit model imposes strong
restrictions on the substitution patterns of products. For any product other than “k”,

the simple logit model yields equal cross-price elasticities : ¢, =e¢,, k#h.
5.7.2. Elasticities from the nested logit models

The own and cross price elasticity of demand can be computed using the estimates of

the nested logit models with the formulas given in Slade (2004: 139) :
The own-price elasticity of product “j” is;

1 o
ﬂjj:ajpj[Sj—E'FESj/g] (533)

The cross-price elasticity of demand between products “k” and ““4” will depend on
whether “k” and “j” are in the same nest or not. If they are in different nests, then the

[13%2]

cross-price elasticity of demand for “k” with respect to the price of *j” is ;

(o2
n,g.:ajpj[sj+§sj/g] (534)

On the other hand, if products “k” and “j” are in the same nest, then the cross-price

(1354

elasticity of demand for “k” with respect to the price of “j” is ;

My =a.p;S, (5.35)

where o > 0.
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5.7.3. Analysis of elasticities

Elasticities of demand for cola products have been calculated for every point of
observation in the data set. A point observation is the combination of a particular
city, shop type and month. However, the presentation of elasticities at such a detailed
level is practically not tractable because of the large number of products and point of
observations. Therefore, the average values of elasticities over pack sizes, shop

types, product types or manufacturer will be presented.

There is an inverse relation between own-price elasticities and price levels. This can
be seen from the graphics below in which elasticities in chain shops and medium
markets-groceries are plotted versus price levels. This relation is the result of the
negatively estimated price parameters in econometric models and the formula of
elasticity described in the previous sub-section. The extreme values of elasticities are

observed where price levels are relatively high.
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Onnorice dastiaity in Medium merkets-Grooeries
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price price

Graph 5.4. Relation between own-price elasticities and price levels
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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The mean, minimum and maximum values of the p-values of the estimates of
elasticities obtained from the simple logit and nested logit models are presented in

the tables below in order to assess the statistical significance of elasticities.

Table 5.20. Statistical significance (P-values) of elasticities in Logit models

Model Type of elasticity Variable Obs Mean  Std. Dev. Min Max

Own Chain shops 11785 0.0001 0 0.0001 0.0001

Discounters 5732 0.0000 0 0.0000 0.0000

Medium markets-grocery 20144  0.1520 0 0.1520 0.1520

Non-chain shops 9910 0.0001 0 0.0001 0.0001

= Other shops 6975 0.9065 0 09065 0.9065
)
S

- Cross Chain shops 11785 0.0001 0.0000 0.0001 0.0001

Discounters 5732 0.0000  0.0000 0.0000 0.0000

Medium markets-grocery 20144 0.1520  0.0000 0.1520 0.1520

Non-chain shops 9910 0.0001 0.0000 0.0001 0.0001

Other shops 6975 0.9065 0.0000 0.9065 0.9065

Author’s own calculations using Ipsos/KGM and TURKSTAT data.

Table 5.21. Statistical significance (P-values) of elasticities in NVested logit models

Model Type of elasticity Variable Obs Mean  Std. Dev. Min Max
Own Chain shops 11785 0.0000  0.0000 0.0000 0.0001
Discounters 5732 0.0018  0.0003 0.0011 0.0021
Medium markets-grocery 20144 0.0013 ~ 0.0003 0.0000 0.0014
Non-chain shops 9910 0.9107  0.0001 0.9106 0.9112
Other shops 6975 0.1219  0.0086 0.0915 0.1260
Eo Cross within nest Chain shops 11785 0.0019 0.0033 0.0001 0.0118
=2 Discounters 5732 0.1087  0.2192 0.0021 0.8127
s Medium markets-grocery 20144 0.0024  0.0012 0.0014 0.0065
% Non-chain shops 9910 0.9104  0.0002 0.9100 0.9106
2. Other shops 6975 0.1345  0.0088 0.1260 0.1644
Cross outside nest Chain shops 11785 0.0000  0.0000 0.0000 0.0000
Discounters 5732 0.0011 0.0000 0.0011 0.0011
Medium markets-grocery 20144 0.0000  0.0000 0.0000 0.0000
Non-chain shops 9910 09112  0.0000 0.9112 0.9112
Other shops 6975 0.0915  0.0000 0.0915 0.0915

Author’s own calculations using Ipsos/KGM and TURKSTAT data.
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By examining the minimum and maximum values of the p-values given above it can
be said that, in the simple logit models the own and cross price elasticities are not
statistically significant in medium markets-groceries and “other shops”. In other shop
types they are significant. In the nested logit models, the all three types of price
elasticities are significant at 1 % level in chain shops and medium markets-groceries.
The significance of elasticities in discounters depends on the point of observation.
The elasticities in non-chain shops and “other shops” are insignificant at 5 % level.
In “other shops”, in some of the points of observations elasticities can be accepted as

significant at 10 % level.

The table below can be analyzed in order to see the range of the own-price
elasticities.

Table 5.22. Descriptive statistics of the own-price elasticities (averaged over cities and time)

Shop types and Models Obs Mean Std. Dev. Min Max
Chain shops - Simple logit 11785 -1.007 0.612 -4.409 -0.027
Chain shops - Nested logit 11785 -2.245 1430  -10.322  -0.059
Discounters - Simple logit 5732 -1.233 0.819 -7.261  -1.19E-07
Discounters - Nested logit 5732 -1.235 0.824 -7.296  -1.2E-07
Medium markets-Grocery —

Simple logit * 20144 0.336  0.200 0.047 4.525
Medium markets-Grocery —

Nested logit 20144 -2.266 1.403  -11.242  -0.225

Non-Chain shops- Simple logit * 9910 1.231  0.809 0.078 20.356
Non-Chain shops- Nested logit * 9910 0.065  0.045 0.003 1.119

Other shops- Simple logit * 6975 0.055 0.039 6.88E-09 0.283

Other shops- Nested logit ** 6975 -1.651 1.221 -8.593  -2.21E-07
*Not statistically significant; ** Statistically significant at 10% only in some cases.
Author’s own calculations using Ipsos/KGM and TURKSTAT data.

From the table above, it is seen that in shop types for which own-price elasticities are
statistically significant, the maximum value are very close to zero. In chain shops,
they take the minimum values of -4.4 and -10 in the simple logit and nested logit

models, respectively, In discounters, the values of own-price elasticities in the simple
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logit and nested logit models are very similar due to the insignificant parameter of
within nest correlation in the nested logit estimation. The minimum value is about -
7.2 . For medium markets-groceries, the own-price elasticities are only significant in
the nested logit model and the minimum value is -11.24, which is close to that of
chain shops. In “other shops”, again the results from the nested logit model are

significant and the minimum value is -8.59.

A comparison of elasticities between the simple logit and the nested logit model can
be done using the results of estimations for “chain shops” since the elasticities
calculated for this shop type are significant in both models. The elasticities of normal

cola products that are averaged over cities, time and firms are presented below.

Table 5.23. Comparison of the average elasticities of “normal cola” products between the
Simple logit and the Nested logit models (in Chain shops)

Simple logit Nested logit
Cross within Cross
Pack size (ml) Own Cross Own nest outside nest

200 -2.192 0.007 -5.131 0.021 0.010
250 -2.206 0.015 -5.157 0.045 0.020
300 -2.052 0.003 -4.805 0.008 0.004
330 -1.909 0.022 -4.452 0.073 0.030
500 -1.565 0.014 -3.653 0.045 0.019
600 -1.417 0.011 -3.313 0.032 0.015
1000 -0.940 0.041 -2.175 0.125 0.056
1250 -0.977 0.008 -2.283 0.025 0.011
1500 -0.558 0.008 -1.301 0.024 0.011
1750 -0.600 0.005 -1.401 0.016 0.007
2000 -0.811 0.028 -1.881 0.084 0.038
2250 -0.685 0.007 -1.597 0.024 0.010
2500 -0.491 0.122 -1.075 0.360 0.166
3000 -0.458 0.052 -1.048 0.147 0.070

Author’s own calculations using Ipsos/KGM and TURKSTAT data.

The first important observation is that the own-price elasticities of the products
whose pack sizes are higher than 600ml are lower than one (in absolute value)
according to the results of the simple logit model. The table above also shows that, in

the nested logit models, the own-price elasticities are more inelastic as the pack size
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of products increases. In the nested logit models, they range from -5.131 to -1.048
for the smallest and the largest pack (200 ml to 3000 ml). The reason of this can be
the fact that smaller packs are more expensive than larger packs and the own-price

elasticities (in absolute value) are inversely related to price levels.

It is seen that own-price and cross-price elasticities are higher (in absolute value) in
the nested logit models than in the simple logit models. In average, the difference of
the own-price elasticities between the simple logit and the nested logit models is
nearly twice. The difference of cross-price elasticities is even higher than two times
and close to third times. It is also observed that, in the nested logit models, the cross-
price elasticities of the products belonging to the same nest are larger than those
calculated for products outside nest. This final finding confirms that the products in

the same nest are closer substitutes for each other than the products in other nest.
Similar pack sizes have similar own-price elasticities, for example pairs of packs of
200 ml and 250 ml, 300 ml and 330 ml, 500 ml and 600 ml, 1000 ml and 1250 ml,

1500 ml and 1750 ml, 2500 ml and 3000 ml have similar own-price elasticities.

The mean values and the standard deviations of the own-price elasticities of normal

cola products with different pack sizes are presented below for three shop types.
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Table 5.24. Descriptive statistics of own-elasticities of normal cola products by packs and shop

types
Medium Markets-
Chain Shops Discounters Grocery
Pack size Mean Std. Dev. |Mean Std. Dev. |Mean Std. Dev.
200 -5.131 1.616 -3.204 1.274 -4.439 1.122
250 -5.157 1.446 -3.477 1.509 -3.211 1.555
300 -4.805 0.912 -4.250 1.750 -4.438 1.356
330 -4.452 0.866 -2.369 0.765 -4.543 0.903
500 -3.653 0.587 -2.605 0.470 -3.503 0.780
600 -3.313 0.653 -2.186 0416 -3.263 0.518
1000 -2.175 0.586 -1.229 0.394 -2.333 0.575
1500 -1.301 0.551 -0.814 0.170 -1.642 0.494
2000 -1.881 0.364 -1.264 0.209 -1.557 0.276
2500 -1.075 0.330 -0.665 0.256 -1.178 0.337
3000 -1.048 0.171 -0.700 0.087 -1.102 0.127

Author’s own calculations using Ipsos/KGM and TURKSTAT data.

In general, standard deviations of normal cola products tend to be smaller as the pack

size becomes larger. In average, normal cola products are more inelastic in

discounters than they are in two other shop types. Their standard deviations also are

smaller in discounters compared to other shops.

The distributions own-price elasticities of products in 330 ml and of 2000 ml packs

by shop types are presented in the graphs below.
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Packs of 330ml. Packs of 2000ml.

------ Medium markets-grocery

Chain shops — — - Discounters
------ Medium markets-grocery

Chain shops _— DiscountTrs

Graph 5.5. Distribution of own-price elasticities of packs of 330 ml and of 2000 ml in different

shop types.
Author's own calculations using Ipsos/KGM and TURKSTAT data.

Most of the own-price elasticities in discounters are smaller (in absolute value) than

in two other shop types.

The own and cross price elasticities (averaged over cities and time) of normal and

diet cola products are presented in the table below by supplier and shop types.
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A general conclusion from the elasticities is that, in most of the cases, the own-price
elasticities are remarkably higher than one (in absolute value) for all brands and for
all types of products, whereas the within nest cross-price elasticities are inelastic.
The outside nest cross-price elasticities are even smaller. For example, while the
own-price elasticity of Coca Cola’s 330 ml pack normal cola product is lower than -
4, the within nest cross-price elasticity is 0.083 in chain shops. This is smaller in

medium markets-groceries.

The within nest cross-price elasticities for every classification above are generally
below one. Those which are higher than one are for diet cola products in medium
markets-groceries. A price increase of 1% in Coca Cola’s 330 ml diet cola product
causes the demand for other diet cola products to increase by 1.08%. The within nest
cross-price elasticity of Cola Turca’s 330 ml diet cola is also above one: 1.22. The
highest within nest cross-price elasticity belongs to “other firms” in 330 ml packs of
diet products. Coca Cola’s within nest cross-price elasticity is larger than those of
other firms for most of the product types both in chain shops and medium markets-

groceries.

Concerning the normal cola products sold in medium markets-groceries, producers
whose demand is the most elastic are Pepsi for 330 ml and 2500 ml packs, “other
firms” for 1000 ml and 2000 ml packs. For diet products, the most elastic demand is
that of Coca Cola’s 330 ml pack and that of “other” firms’ 1000ml pack.

In the “Data” section of this chapter, it was shown that the pack of 2500 ml is the
most frequently sold pack among normal cola products. The own-price elasticities of
Coca Cola for this pack is below one (in absolute value) -0.946 in chain shops and
slightly above one,

-1.009, in medium markets-groceries. In this pack, the most elastic own-price

elasticity is that of Pepsi with -1.294 and -1.348 in chain shops and medium markets-
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groceries. The demand for “other firms” and Private Label products are below one in

chain shops (-0.915 and -0.91).

The low values of the outside nest cross-price elasticities imply that consumers do
not shift their demand significantly from normal cola to diet cola or vice versa as a

response to a price increase in the relevant type.

The elasticities presented above were the averaged values of elasticities of the single-
pack and multi-pack products of the same size. In the table below, the elasticities of
single and multi pack products in medium markets-groceries are presented

separately. (They are averaged cities and time).
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The own-price elasticity of the multi-pack 2500 ml product of Coca Cola is -2.514,

whereas it is -1.004 for the single pack item of the same size. The multi-pack 2500

ml product of Pepsi has own-price elasticity as -1.265 which is nearly half of that of

Coca Cola. Unlike Coca Cola, Pepsi’s single pack of 2500 ml has a similar own-

price elasticity (-1.349) to that of its multi pack item of the same size.

Table 5.32. Elasticities (averaged over cities and time) of every diet cola products in Medium
markets-Groceries

Within  Outside Within  Outside
nest nest nest nest
Products Own Cross Cross Products Own  cross Cross
Coca Cola Cola Turca
Multi_1000 -1.822 0.523 0.006 Single 1000 -1.293 0.722 0.003
Coca Cola Cola Turca
Multi 330 -4.022 1.019 0.009 Single 250 -2.422 1.703 0.003
Coca Cola Cola Turca
Single 1000 -1.234 1.333 0.009 Single 330 -3.295 1.224 0.002
Coca Cola Kristal
Single 2000 -1.634 0.484 0.004 Single 330 -2.259 0.95 0.003
Coca Cola Other
Single 250 -5.734 0.543 0.002 Single 1000 -1.943  0.02 0
Coca Cola Other
Single 330 -3.87 1.083 0.003 Single 1500 -0.843 0.631 0.002
Coca Cola Other
Single 500 -3.118 0.588 0.002 Single 2500 -0.538 0.372 0.002
Pepsi Other
Multi_1000 -0.852 0.785 0.01 Single 330 -3.012 2.25 0.003
Pepsi Other
Multi_330 -1.672 0.866 0.002 Single 500 -2.513  4.667 0.002
Pepsi Private Label
Single 1000 -1.753 0.755 0.004 Single 1000 -1.088 0.292 0.002
Pepsi Private Label
Single 1500 -1.616 0.168 0.001 Single 330 -1.765 0.501 0.001
Pepsi
Single 2000 -1.947 0.056 0
Pepsi
Single 250 -6.189 0.039 0
Pepsi
Single 330 -3.855 0.988 0.003
Pepsi
Single 500 -2.053 1.304 0.002
Pepsi
Single 600 -3.087 0.508 0.003

Author’s own calculations using Ipsos/KGM and TURKSTAT data.
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In the graphs below, the densities of the own-price elasticities of the single-pack
normal cola products of the three main suppliers are shown for different pack sizes

sold in medium markets-groceries.
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Graph 5.6. Densities own-price elasticities for three main suppliers (in medium markets-
groceries)
Author's own calculations using Ipsos/KGM and TURKSTAT data.

From the graphs above, it is seen that the variance of the own-price elasticities of
Coca Cola is larger than that of the other firms in all of the four pack sizes. The
inverse can be said for Cola Turca.. The mode values of own-price elasticities of the

three suppliers are close to each other in packs of 1 It and 2 It

The city-averages of the own-price elasticities of the single-pack 2500 ml normal

cola products are presented in the table below.
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Table 5.33. Own-price elasticities of single-pack 2500 ml normal cola product in cities
(averaged over time).

Cities Coca Cola Pepsi  Cola Turca  Private Label Other
ADANA -1.5 -0.78 -1.352 -1.043 -1.204
ANKARA -0.874 -1.529 -1.347 -1.055 -1.213
ANTALYA -0.695 -1.545 -1.368 -0.887 -1.234
BALIKESIR -0.851 -1.335 -1.322 - -0.723
BOLU -0.646 -1.165 -1.177 - -
BURSA -1.005 -1.496 -1.307 -0.966 -1.088
CANKIRI -0.913 -1.281 -1.304 -0.894 -0.905
CORUM -1.23 -1.039 -0.925 - -
DENIZLI -0.736 -1.307 -1.316 -0.873 -0.929
DIYARBAKIR -0.776 -1.374 -1.391 -1.039 -1.115
ERZURUM -0.873 -1.481 -1.342 -0.932 -0.935
ESKISEHIR -1.003 -1.299 -1.37 -0.849 -1.045
GAZIANTEP -1.09 -1.129 -1.307 -1.046 -0.864
HATAY -1.092 -0.724 -1.031 - -
ISTANBUL -1.098 -1.531 -1.353 -1.095 -1.284
IZMIR -1.055 -1.593 -1.349 -0.98 -1.313
KAYSERI -1.019 -1.376 -1.245 -0.909 -1.011
KOCAELI -0.927 -1.558 -1.347 -0.98 -0.9
KONYA -1.178 -1.316 -1.354 -0.868 -1.059
KUTAHYA -1.094 -1.155 -1.181 - -
MALATYA -1.029 -1.223 -1.289 - -0.962
MARDIN -1.032 -1.316 -1.249 - -
MERSIN -1.227 -0.882 -1.41 -0.999 -0.919
MUGLA -1.036 -1.454 -1.368 -0.9 -1.45
NIGDE -0.795 -1.21 -0.958 - -0.605
ORDU -1.025 -1.377 -1.36 -0.838 -0.727
OSMANIYE -1.174 -1.227 -1.296 -0.753 -0.819
SAMSUN -0.933 -1.496 -1.361 -0.971 -0.723
TEKIRDAG -1.211 -1.266 -1.417 -0.888 -1.027
TRABZON -0.772 -1.357 -1.259 - -
USAK -0.732 -1.464 -1.376 - -0.913
VAN -0.876 -1.009 -1.275 - -0.707
YALOVA -1.068 -1.386 -1.292 -0.763

ZONGULDAK -0.904 -1.457 -1.291 -0.992 -1.167

Author’s own calculations using Ipsos/KGM and TURKSTAT data.

The most elastic and inelastic own-price elasticity value for Coca Cola’s product in
this category is in Adana (-1.5) and Bolu (0.646), respectively. The most elastic own-

price elasticity of Pepsi and Cola Turca for the product specified above are in Izmir
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(-1.593 and -1.376). The most inelastic values are in Hatay for these two firms (-

0.724 and -.925).
5.8. Conclusion for Chapter 5

The cola industry in Turkey has an oligopolistic structure. Coca Cola is the market
leader with market shares between 61% and 75% for the period between 2000 and
2006. By 2006, the market shares of Pepsi and Cola Turca were 18% and 12 %,

respectively. The rest of the market is shared by other firms and private labels.

Cola products are differentiated by calorie content and packaging. Even though firms
in a market with differentiated products do not coordinate their strategic behaviors, it
can be expected that they might exercise market power. Market power can be defined
as the ability of pricing above marginal costs. The presence or the extent of market
power can be investigated by estimating elasticities of demand for products in the
relevant industry. In this chapter, the price elasticities of demand for cola products
sold in Turkey have been estimated in order to measure the price-cost margins in the

next chapter.

For this purpose, the simple logit and the nested logit models that were developed by
Berry (1994) have been used. These models allow estimating demand parameters for
large number of products with aggregate data. The methodology developed by Berry
also permits using linear instrumental variable techniques in discrete-choice models
in order to deal with the problems caused by endogenous regressors. On the other
hand, these models impose some restrictions on the substitution patterns of
consumers. The simple logit model is derived under the assumption of Independence
of Irrelevant Alternatives, which causes cross-price elasticities of all other products
being equal with respect to prices of a particular product. This restriction of the
simple logit model is relaxed in the nested logit model by assuming that utilities

given by some products are correlated. In this case, an a priori segmentation among
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products is imposed and similar products are assumed to be in the same group. This
allows obtaining more flexible substitution patterns among products in such a way
that cross-price elasticities of products in different groups are allowed to differ from
those in the same group. On the other hand, the cross-price elasticities of products
within the same group are equal with respect to prices of a particular product that is
in the same nest. The level of correlation of products within the same group can also
be estimated. In this chapter, cola products have been grouped into two nests
according to their calorie content. In other words, diet and normal cola products have

been placed in different groups.

In the empirical work in this chapter, the estimations have been run for five different
shop types. Data on hourly wages and packaging characteristics of products have

been used as instrumental variables.

The results showed that the signs of the estimated elasticities are as theoretically
expected. The own-price elasticities obtained from the simple logit model are lower
than one (in absolute value) for pack larger than 600 ml This may imply that
suppliers may increase their profits in these products by increasing their prices. It has
been found that elasticities in the nested logit model are larger than those obtained in
the simple logit model. It has been estimated that the demand for cola product are
more elastic in smaller packs than in large packs. In average, they range from -5.131
to -1.048 for the smallest and the largest pack (200ml to 3000 ml) respectively. The
reason of this finding can be explained by the fact that the average prices of smaller
packs are higher than those of larger packs. Since the elasticities are evaluated at the
current price levels, the elasticities of smaller packs are expected to be higher than

those of larger packs.

The results from the nested logit models showed that, the cross-price elasticities
within the same nest are significantly larger than the cross-price elasticities of

products in the other nest. This result implies that products in the same group are
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closer substitutes than products in other groups. The coefficient of the within nest
correlation have also been estimated as between zero and one. These findings
supported the idea that cola products can be grouped as assumed in this chapter for

estimating a nested logit model.

For normal cola of the 2500 ml, which is the most frequently sold pack, Coca Cola’s
own-price elasticity is slightly below one in absolute value (-0.946) in chain shops
and slightly above one (-1.009) in medium markets-groceries. In this pack, Pepsi has
the most elastic demand elasticity values: -1.294 and -1.348 in chain shops and
medium markets-groceries. The demand for other firms and Private Label products
are below one in chain shops (-0.915 and -0.91). In this pack, the variance of the
own-price elasticities of Coca Cola is larger than the variance of other firms. For 330
ml pack, which is the most frequently sold pack among other small-sized packs, the
own-price elasticities of the three national firms are lower than -4. For this pack in
average, the most elastic product is that of Cola Cola’s 330 ml pack in chain shops (-

4.5) and that of Pepsi in medium markets (-4.8).

In general, the demand for normal cola products is more elastic than the demand for
diet products. For example, in average, the own-price elasticities of 1000 ml pack
normal cola are -2.25 and -2.12 for Coca Cola and Pepsi, whereas they are -1.80 and

-1.93, respectively, for the diet product in the same size.

The demand for cola products in discounter shops is more inelastic than those in
chain shops and medium markets-groceries. The elasticities in these two last shop

types are similar to each other in average for most of the pack sizes.

In Chapter 4, the own-price elasticity of demand for cola at market was estimated as
-1.45. The elasticities that have been estimated at product level in the current chapter

are larger than the market demand elasticity in general. This result shows that the two
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specifications in Chapter 4 and 5 for demand for cola products at different levels are

consistent with each other.
The results obtained in the present chapter will be used in measuring the market

power and in predicting welfare effects of a hypothetical merger in cola industry in

the next chapter.
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CHAPTER 6

MEASURING THE DEGREE OF MARKET POWER AND
PREDICTING THE EFFECTS OF A HYPOTHETICAL MERGER IN
TURKISH COLA INDUSTRY

6.1. Introduction

This chapter aims to measure the degree of market power of multi-product firms in
Turkish cola industry and to predict the effects of a hypothetical merger between
Pepsi and Cola Turca. The empirical work for both of these aims will make use of
the demand parameters and elasticities of demand that have been estimated by the
nested logit models for chain shops and medium markets-groceries in the previous

chapter.

The concept of market power in Industrial Organization is defined as the ability of
pricing above the competitive level. Market power can be exercised either by
unilateral conduct of a single firm or coordinated behaviors of players in the market.
The analysis in this chapter is restricted to measuring unilateral effects. In this
chapter, first, the price-cost margins of the different products produced by the three
largest cola suppliers will be calculated in order to measure the market power in this
industry. One of the sources of market power is product differentiation. Cola
suppliers produce and sell multiple products and differentiate their products by their
taste, calorie content and packaging. In order to assess the effect of the product
differentiation on the market power of a particular cola supplier, the price-cost
margins calculated under different scenarios will be compared. For this, it will be
assumed that normal and diet cola products of each firm are produced by
independent units. Then, the price-cost margins of every product in this scenario will
be compared with the price-cost margins that are obtained by assuming that both

normal and diet products are produced by the same firm.
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As the second empirical analysis in this chapter, the welfare effects of the
hypothetical merger between Pepsi and Cola Turca will be predicted by
implementing a merger simulation technique. A horizontal merger between suppliers
of products that are close substitute for each other suppresses or eliminates the
competitive pressure that those products have been imposing on each other before
the merger. Therefore, prices are expected to rise after a horizontal merger. The
magnitude of price increase depends on the market shares, the own and cross-price
elasticities of merging products. After predicting the change in prices after the
merger, the change in the consumer surplus will be calculated to show how the
merger may affect the welfare. Finally, the percentage of the reductions in marginal

costs necessary to keep prices unchanged after the merger will be calculated.
6.2. The price-cost margins

As said above, the market power in this chapter will be measured by price-cost

margin which is also known as the Lerner Index L = P~ Firms will be assumed to
p

play a “Bertrand-game with differentiated products”. Under this assumption, if each

firm produces and sells a single-product, the Lerner indices of cola products would

be equal to the inverse of the own-price elasticity as the result of first-order

conditions of the profit maximization for every single product:

L:M:_L_ (6.1)

P, 7,

On the other hand, the equilibrium price-cost margins of multi-product firms can be
calculated by solving a system of equations that is obtained from the first-order
conditions of multi-product firms. An example for this is explained below for 5
imaginary firms. Firms 1, 3, 4 and 5 are single-product firms and produce products

A, D, E, F. Firm 2 is a multi-product firm and produces products B and C. The profit
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functions and the first-order conditions of Firm1 and Firm 2 are as follows. (Those of

other firms are similar to that of Firm 1).

Firm 1:

T, :(pA_CA)‘qA(pAvp—A) (62)
o, a,

—4=q +(p —c,)—=0 (6.3)
v, A)apA

Firm 2:

Tgic :(pB _CB)'qB(pB’p—B)+(pC _CC)'qC(pC’p—C) (6.4)
Oy, g,y 94,

*C— g o+ —c, ) —2+ —c,.).—==0 6.5

gy nt(Pemealg, Hreme) )
07g.c 94 04,5

—==q.+(pc—cc)=——F(psy—cz)- =0 6.6
opc ge (pc C) op¢ (pB B) op¢ ©0)

The equations above can be re-written as follows:

o, =8, +mn,,85, =0 (6.7)
P 4

Oy,

— = Sy + MylgpSy + MM S =0 (6.8)
Py

a72-B+C

— =8¢ FMTeeSe + MyllpeSy =0 (6.9)
Ppe

where the meanings of expressions are;

s, : revenue market share of product 1.
m, : price-cost margin of product 1.

n; - price elasticity of demand for product i with respect of price of j.
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The system of equations above can be expressed in matrix notation as;

s+ E'diag(S)m=0 (6.10)
(s,1 e, 0 0 0 0 O0]f[s, 0 0 0 0 0[m,] [0]
Sy 0 & &3 0 0 01|00 s, 0 0 0||my| |0
sel,| 0 & fcc O 0 0|10 0 s 0 0ff{me| |0 (611
s 0 0 0 ¢, 0 0[]0 0 0 s, 0 0/|m,]| |O
Sy 0 0 0 0 &, 0[O0 0 0 0 s, O|m| |O
s, ] L0 0 0 0 0 &:]/0 0 0 0 0 s.||[m] |O]

E', is the transpose of the matrix of elasticities, s and S are the vector and the matrix
of revenue market shares, m is the vector of price-cost margins. Given the revenue
market shares and elasticities, the price-cost margins of every product can be

calculated.

In this chapter, a subset of products of the three largest cola suppliers (Coca Cola,
Pepsi and Cola Turca) has been included in calculations. For each supplier, the
products in pack of 2 It and the products whose pack size is larger than 2 It have been
grouped into one category named “2 It +”. Only normal cola products have been
chosen for the size “2 It +”. Other product types that are taken into account are
normal and diet cola products in packs of 330 ml and 1 1t. Only single-pack products
have been chosen. In sum, 15 different products (five for each supplier) have been
included in the calculations. Prices have been weighted by their revenue shares in
every city/month in order to compute the average values. Every calculation has been
done for products sold in chain shops and medium markets-groceries separately. The
details of how elasticities and price-cost margins have been calculated are explained

in the next subsection 6.3.1

The own-price elasticities, revenue market shares and price-cost margins that are

calculated for multi-product firms are shown in the tables below.
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Table 6.1. Price-cost margins in medium markets and groceries

Exp. Market Own-price

Firm Type Pack Share elasticity Price-cost margin
Coca Cola Normal 330 ml 0.031 -4.390 0.390
Coca Cola Normal 11t 0.049 -2.194 0.763
Coca Cola Normal 2 1It+ 0.454 -1.098 0.979
Coca Cola Diet 330 ml 0.003 -4.344 0.364
Coca Cola Diet 11t 0.010 -1.739 0.715
Cola Turca Normal 330 ml 0.014 -3.814 0.307
Cola Turca Normal 11t 0.018 -2.004 0.579
Cola Turca Normal 21t+ 0.120 -1.181 0.865
Cola Turca Diet 330 ml 0.001 -4.561 0.255
Cola Turca Diet 11t 0.004 -1.800 0.586
Pepsi Normal 330 ml 0.031 -4.425 0.300
Pepsi Normal 11t 0.034 -1.929 0.678
Pepsi Normal 2 1It+ 0.219 -1.164 0.902
Pepsi Diet 330 ml 0.005 -4.015 0.341
Pepsi Diet 11t 0.007 -1.713 0.691

Author's own calculations using Ipsos/KGM and TURKSTAT data.

The cola market in medium markets and groceries is dominated by the “2 1t +”
products of Coca Cola. Their market share is 45%. Large size products of other
suppliers have also significant market shares (22% for Pepsi and %12 for Cola
Turca). The demand for the large size products is relatively inelastic; the own-price
elasticities of these products are slightly above one (in absolute value).
Consequently, the price-cost margins of these products are very high. It is above 90%
for Coca Cola and Pepsi, and 86% for Cola Turca. Price-cost margins of 1 1t diet and
normal products range between 58% and 76.3%. For packs of normal 330 ml, the
price-cost margins are between 30% and 39%. The price-cost margins of normal 330
ml products of Coca Cola and Cola Turca are higher than their diet counterpart by
2.5% and 5%. On the other hand, diet products in 1 It pack of Pepsi and Cola Turca

have larger price-cost margins than their normal products of the same size.
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Table 6.2. Price-cost margins in chain shops

Exp. Market Own-price

Firm Type Pack Share elasticity Price-cost margin
Coca Cola Normal 330 ml 0.025 -4.74 0.335
Coca Cola Normal 11t 0.090 -2.29 0.662
Coca Cola Normal 2 1It+ 0.381 -1.19 0.925
Coca Cola Diet 330 ml 0.002 -4.59 0.338
Coca Cola Diet 11t 0.008 -2.04 0.643
Cola Turca Normal 330 ml 0.016 -4.29 0.288
Cola Turca Normal 11t 0.046 -2.00 0.601
Cola Turca Normal 21t+ 0.154 -1.16 0.901
Cola Turca Diet 330 ml 0.001 -4.11 0.297
Cola Turca Diet 11t 0.004 -1.90 0.592
Pepsi Normal 330 ml 0.025 -4.49 0.280
Pepsi Normal 11t 0.046 -2.18 0.564
Pepsi Normal 2 1It+ 0.197 -1.33 0.787
Pepsi Diet 330 ml 0.002 -4.65 0.270
Pepsi Diet 11t 0.005 -2.25 0.509

Author's own calculations using Ipsos/KGM and TURKSTAT data.

The price-cost margins of products of Coca Cola and Pepsi are generally lower in
chain shops than their values in medium markets. The difference is higher than 10%
in 1 1t and larger packs. In chain shops, the price cost-margins of 1 It packs are
between 50 % and 66%. For normal cola items in 330 ml pack, the price-cost
margins are between 27% and 33.5%. In chain shops, the price-cost margins of
normal 330 ml products are close to those of their diet counterpart. For products in 1
It pack, the difference in price-cost margins between diet and normal cola is small for
Pepsi and Coca Cola. On the other hand, the price-cost margin of the 1 It diet product
of Cola Turca is larger than that of its normal product of the same size by 5.5%. In
chain shops, the price-cost margin of the large size products of Coca Cola is 92.5%
and it is lower than its value in medium markets-groceries by 5.4 %. Similarly, for
Pepsi the margin of the large size product is 78.7% in chain shops and it is

significantly lower than its value in medium markets (90.2%). On the other hand, for
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Cola Turca the price-cost margin of this size is higher in chain shops (90.1%)

compared to its value in medium markets (86.5 %).

In order to see how differentiating products by their calorie content affects the
market power of a particular firm, the price-cost margins summarized above will be
compared with price-cost margins that are calculated by assuming that normal and
diet products are produced by independent units. This amounts to assuming that there
are six independent production units rather than three suppliers. The production units
which produce diet products are assumed not to produce normal cola and vice versa.
Each production unit is assumed to maximize its profits in Bertrand-price
competition with differentiated products. The pack sizes of products are the same as
they are in the case of three suppliers. The comparison of price-cost margins is

shown in Table 6.3.

Table 6.3. Contribution of the product differentiation by calorie content to the market power

Medium markets-Groceries Chain Shops
PCM PCM
Change Change
Normal in PCM Normal in PCM

Firm Type  Pack |Multiprod. or Diet (%) Multi prod. or Diet (%)

Coca Cola Normal 330 ml 0.390 0.389 0.3 0.335 0.334 0.4
Coca Cola Normal 11t 0.763 0.761 0.3 0.662 0.660 0.4
Coca Cola Normal 21t+ 0.979 0.976 0.3 0.925 0.921 0.4
Coca Cola Diet 330 ml 0.364 0.308 18.1 0.338 0.265 27.4
Coca Cola Diet 11t 0.715 0.606 18.1 0.643 0.505 27.4
Cola Turca Normal 330 ml 0.307 0.306 0.1 0.288 0.288 0.1
Cola Turca Normal 11t 0.579 0.578 0.1 0.601 0.600 0.2
Cola Turca Normal 21t + 0.865 0.865 0.1 0.901 0.899 0.2
Cola Turca Diet 330 ml 0.255 0.244 43 0.297 0.267 11.1
Cola Turca Diet 11t 0.586 0.561 4.3 0.592 0.533 11.1
Pepsi Normal 330 ml 0.300 0.299 0.3 0.280 0.280 0.2
Pepsi Normal 11t 0.678 0.676 0.3 0.564 0.563 0.2
Pepsi Normal 2 1t+ 0.902 0.900 0.2 0.787 0.785 0.2
Pepsi Diet 330 ml 0.341 0.315 8.4 0.270 0.241 12.2
Pepsi Diet 11t 0.691 0.637 8.4 0.509 0.454 12.2

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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According to Table 6.3, in medium markets-groceries, the price-cost margins of
normal cola producers increase by 0.1%-0.3% when these producers decide to
produce also diet products. In chain shops, the contribution of diet products to the
price-cost margins of normal cola producers is between 0.1% and 0.4%. On the other
hand, the increase in price-cost margins of diet cola producers is more significant.
For example, if the diet cola producer of Coca Cola decides to produce normal cola
along with its diet products, the price-cost margins of its diet products increase by
18% in medium markets. For a similar decision, the increase in the price-cost
margins of Pepsi and Cola Turca’s diet cola production units is 8.4 % and 4.3 %,
respectively. The contributions of normal cola products to the price-cost margins of
diet cola producers are even more significant in chain shops. For example, if diet
cola producer of Coca Cola adds normal cola products to its portfolio, then the price-
cost margins of its diet products increase by 27.4%. The same decision will increase
the price-cost margins of diet products of Pepsi and Cola Turca by 12.2 % and
11.1%.

6.3. Merger Simulation

6.3.1. The technique and the scope of the merger simulation

In this section a merger simulation will be implemented in order to predict the
change in prices after a hypothetical merger between Pepsi and Cola Turca. The
unilateral effects of a merger can be predicted by solving the system of equations that
is composed of the first-order conditions of the merging and non-merging firms in
the market. The profit functions and the first-order conditions of the merged firm will
be different from their structure before the merger. The simple example given for the
five imaginary firms above, can be developed for a merger case as follows: If Firm1
merges with Firm 2; the elements of the elasticity matrix will take the form shown in

equation (6.12) below. The parameters with the sign (*) show the post-merger values
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of the relevant variable. In maximizing its total profit, the merged firm will take into

account all the cross-price elasticities among its products.

T

Ly Uiy Ly Ly Loy Un>
o] o] (@) S LS

~

T 01é, & &, 0 0 07[s5, o0 0 0 0][m,] [0
s Ew € O 0 0[O0 3§, 0 0 O ||nm,]| |0

. i by bec O 0 010 0 S 0 0 0f]sic| |0(612)
0O 0 0 &, 0 010 0 0 5§, 0 O0fflm,| |0
0 0 0 0 &, O01]l0 0 0 5§, O0/||nm,| |0

L0 0 0 0 0 &[0 0 0 0 §||m.| |0

This situation will provide the merged firm an additional ability to raise its prices

since the merger eliminates the competitive pressure among rival products.

The system of equation can be solved for the price-cost margins or for the prices by

using non-linear solution techniques. For this purpose, the “fsolve” function of

Matlab has been used. The steps that have been followed in solving for the post-

merger equilibrium are as follows:

1) Firms are assumed to compete in prices with differentiated products,

2) The value of fjct is calculated using the estimated demand parameters of

the nested logit model

Ins Ins,,, =-ap,,+olns, +&., (5.23),

jest - ocst

S e = demog .y + Fo+ product, +city, + month, +u,,, (5.12),
given the pre-merger prices, the within nest market shares and the predicted

dependent variable y, where y =(Ins,, —Ins,,,),

3) The weighted averages of ég,u and of p,, in a region (fjr and p, ) are

calculated using the expenditure on product j in a given city/month pair

for every geographic region separately,

4) The mean utility level of every product in region r is calculated using

A A

5]’}’ = _apjr + Jr?
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5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

& »» which is the value of the other components of the mean utility except

the price, is assumed not to be affected by the merger,

The (volume) market share, s, , and the within-nest market share, S(iigyw s

jr?
of every product in region r are predicted using the predicted average
mean utility levels found in step 4,

The own-price and cross-price elasticities are calculated using the
estimated demand parameters, average prices and predicted (volume)
market shares calculated in step 6,

Revenue market shares are computed using the predicted volume market
shares and prices,

Given the predicted elasticities and predicted market shares, the pre-
merger price-cost margins are computed by solving the first-order
conditions of multi-product firms as shown by matrices in (6.11),
Post-merger elasticity matrix is constructed as shown in equation (6.12),
The entries of the post-merger elasticity matrix are defined as the
functions of post-merger mean utility levels and market shares, holding
the demand parameters constant. This results in a non-linear system of
equation since the market shares are non-linear functions of mean utility
levels,

Initial values of the post-merger price-cost margins are calculated by
solving the post-merger system of equations shown in (6.12) at pre-
merger levels of elasticities and market shares,

Holding marginal costs constant, initial post-merger prices are computed
using the pre-merger price-cost margins (found in step 9) and the initial
post-merger price-cost margins found in step 12,

New mean utility levels, market shares and elasticities are computed using

new prices in step 13 and .fjr (weighted average) in step 3,
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15)  The new post-merger system of non-linear equations in step 10 is solved
iteratively for newer price-cost margins until a convergence for prices is

reached. The tolerance level for convergence is taken as 0.000001.

The effects of the merger between Pepsi and Cola Turca have been simulated for
seven different geographical regions of Turkey separately. Only transactions in
medium markets-groceries and chain shops in year 2005 are taken into account in
order to lessen the problems of aggregation. The set of products that are included in
the merger simulation is same as in section 6.2 above. In the full set of products,
there are 15 different products. However, in some regions some of the products are

not sold. In these cases, they are excluded from simulations.

In some regions for some products, the pre-merger price-cost margins have been
predicted as being higher than one. The reason of this unexpected result is the fact
that the estimated own-price elasticities for those products are not sufficiently elastic.
In most of the cases, the estimated values of the own-price elasticities for those
products are below 1 (in absolute value). In order to obtain price-cost margins that
are between zero and one, those own-price elasticities have been corrected by
replacing their values with slightly larger elasticity values. For this correction the
following approach has been used. First, the inelastic elasticities have been replaced
by elasticities that are calculated using the market shares in data rather than
elasticities that are calculated using the predicted market shares in step 6 above. In
cases where this replacement still yielded unreasonable price-cost margins, then a
search procedure has been implemented in order to find a particular value of the
own-price elasticity that yields a price-cost margin between zero and one. The value
of the own-price elasticity has been lowered by 0.05 in each step of the search
procedure until a reasonable price-cost margin is reached. A list of the corrected

elasticities is shown in Appendix G.
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6.3.2. Results of the merger simulation

In this subsection, the results of the simulation that computes the effects of the
merger between Pepsi and Cola Turca will be presented. First, the effects of the
merger on prices will be presented. Then, the evolution of market shares will be
mentioned. After this, the change in the consumer surplus will be calculated. Finally,
the percentage of the reduction in marginal cost that is necessary to keep consumer

surplus unchanged after the merger will be computed.

For presentation purposes, only results for Marmara region are shown in the text
below. Results for other regions can be seen in Appendix G. The revenue market
shares, the own-price elasticities and the prices of the products before and after the
merger are presented in Table 6.4 and Table 6.5 below. In addition, the differences
between prices of cola suppliers before and after the merger are shown in Table 6.6

and 6.7.

The prices of products of the merging parties increase after the merger as expected
from a horizontal merger in an oligopolistic market. Coca Cola, which is not a party
to merger, increases also its prices. The highest rate of increase in prices is observed
for the large size (2 It +) normal cola products. According to Table 6.4, in the chain
markets in Marmara region, the prices of Pepsi and of Cola Turca for this product
increase by 16.9% and by 19.2%, respectively. The change of the price of Cola Turca
in medium markets is even higher (38%). Coca Cola’s price in this pack increases

also significantly by 19.5% in both types of shops.
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The effect of the merger can also be understood by analyzing the differences in price
levels as shown in Table 6.6 and Table 6.7. In the pre-merger situation, the price of
Coca Cola for large size cola product is higher than that of Cola Turca by 0.028 TL
and higher than that of Pepsi by 0.012 TL in chain shops. After the merger, despite
merging parties increase their prices, this difference widens and becomes 0.034TL
for Cola Turca and 0.020 TL for Pepsi. The reason of this is the fact that Coca Cola
also increases its price significantly after the merger. In medium markets, before and
after the merger the price differential is still positive in favor of Coca Cola, however,

the price of Cola Turca becomes very close to that of Coca Cola after the merger.

Table 6.6. Price differential between Coca Cola and merging firms before and after the merger

(chain shops)

Coca Colav. Cola Turca  Coca Cola v. Pepsi
Pre-merger Post-merger Pre-merger Post-merger

Normal 330 ml 0.048 0.026 0.040 0.019
Normal 11t 0.014 -0.008 0.019 -0.002
Normal 21t+ 0.028 0.034 0.012 0.020
Diet 330 ml -0.020 -0.054 -0.085 -0.105
Diet 11t 0.012 -0.022 0.020 -0.001

Author's own calculations using Ipsos/KGM and TURKSTAT data.

Table 6.7. Price differential between Coca Cola and merging firms before and after the merger

(medium markets-groceries)

Coca Colav. Cola Turca  Coca Cola v. Pepsi
Pre-merger Post-merger Pre-merger Post-merger

Normal 330 ml 0.110 0.052 0.011 -0.004
Normal 11t 0.040 -0.017 0.035 0.020
Normal 2 1It+ 0.035 0.004 0.016 0.028
Diet 330 ml -0.035 -0.047
Diet 11t 0.068 0.012 0.024 0.013

Author's own calculations using Ipsos/KGM and TURKSTAT data.

For normal cola products in 330 ml pack., in chain shops, the merging parties
increase their prices by 5.6% (Pepsi) and 5.9% (Cola Turca). As a response to this

increase, Coca Cola increase its price only by 1.9%. Again, the price of Coca Cola
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remains higher than those of Pepsi and Cola Turca after the merger. This situation is
the inverse in case of diet cola products of the same size. The prices of the merging
parties in this product are higher than that of Coca Cola and the merger enforces this
difference in favor of merging parties. After the merger, the price of diet 330 ml
product of Pepsi increase by 4.7% and becomes higher than that of Coca Cola by
0.105 TL in chain shops. The price of Cola Turca increases by 7.5 % and widens the
gap between the price of Coca Cola from 0.02 TL to 0.54 TL.

In chain shops, for the normal 1 It packs, the prices of the merging parties are lower
than that of Coca Cola before the merger and they become higher than it after the
merger. In chain shops, for the normal 1 It pack, the prices of Pepsi and of Cola
Turca increase by 11.7% and 12%, while the price of Coca Cola increases only by
4%. In medium markets, a similar situation has been observed in the relation between
prices of Cola Turca and Coca Cola. However, Coca Cola’s price for this pack is

higher than that of Pepsi before and after the merger.

For 1 It diet products, the price of Coca Cola is higher before the merger in both
types of shops. The difference between the price Coca Cola and those of merging
parties becomes smaller after the merger in medium markets, but still the price of
Coca Cola remains higher. On the contrary, the prices of the merging parties become
higher than that of Coca Cola in chain shops after the merger. In chain shops for diet
1 It product, the prices of Pepsi and Cola Turca increase by 10.8% and 15.1 %,

whereas the price of Coca Cola increases only by 3.1% after the merger.

A general rate of change in cola prices has been calculated by weighting the rates of
increase of every product by their expenditure shares. It is shown in Table 6.8 for
each geographic region of Turkey separately. In addition, a weighted average for
Turkey has also been calculated. The second column in Table 6.8 shows the average

of the rate of increase of the prices of the merging parties. By adding the changes in
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prices of Coca Cola, the weighted average of the rate of increase in the market prices

has been obtained and presented in the third column of Table 6.8.

Table 6.8. Rates of increase in prices after the merger between Pepsi and Cola Turca

Chain shops Medium markets-groceries

Avg. Price Increase (%) Avg. Price Increase (%)
Regions Merging parties Market  Merging parties Market
Marmara 14.11 14.16 18.86 17.71
Aegean 14.87 15.89 17.80 21.98
Central Anatolia 17.08 15.78 20.89 22.64
Black Sea 20.53 23.82 14.81 9.09
Mediterranean 17.92 18.83 23.60 28.00
Eastern Anatolia 40.81 29.02 39.76 28.74
Southeastern Anatolia 11.09 22.86 23.88 26.98
Turkey (Regions' avg.) 15.64 16.21 21.02 21.79

Author's own calculations using Ipsos/KGM and TURKSTAT data.

According to Table 6.8, in Marmara region, the prices of the merging parties increase
by 14.11% in average in chain shops. The rate of increase in the market is similar.
the rate of increase is 18.86 % for the merging parties in medium markets. The
highest rate of increase in prices of the merging parties is seen in Eastern Anatolia
region (40.8%). In this region, the total of the market shares of the merging parties
(%55-%67) 1s higher than the share of Coca Cola. As the average of Turkey, the
merging parties increase their prices by 15.64 % and 21.02% in chain shops and
medium markets, respectively. After the merger, the general market price in medium

markets increases by 21.79 % in average in Turkey.

Ivaldi and Verboven (2004, 677) reports the formula that can be used to compute
the consumer surplus (CS) using the estimated parameters of the nested logit model

as follows:

G
cS=11n 1+> D;° (6.13)
a o
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The meanings of the parameters in the formula above are same as given in equations
(5.13)-(5.23) in Chapter 5. The levels of the consumer surplus have been calculated

using the demand parameters estimated in Chapter 5 and the prices calculated in the
current chapter for the pre- and post-merger situations. The change in consumer

surplus before and after the merger is presented in Table 6.9 below:

Table 6.9. Consumer surplus before and after the merger

Chain shops Medium markets-groceries
Change in Change in

Consumer Surplus CS (%) Consumer Surplus CS (%)

Pre- Post- Pre- Post-

merger merger merger merger
Marmara 0.276 0.264 -4.17 0.531 0.513 -3.39
Aegean 0.281 0.268 -4.59 0.555 0.529 -4.54
Central Anatolia 0.296 0.281 -4.77 0.526 0.503 -4.34
Black Sea 0.426 0.391 -8.25 0.541 0.515 -4.95
Mediterranean 0.346 0.323 -6.48 0.617 0.582 -5.72
Eastern Anatolia 0.430 0.390 -9.21 0.547 0.519 -5.24
Southeastern
Anatolia 0.341 0.315 -7.65 0.608 0.575 -5.49
Turkey
(Regions' avg.) 0.297 0.282 -4.97 0.559 0.534 -4.46

Author's own calculations using Ipsos/KGM and TURKSTAT data.

After the merger, the fall in the consumer surplus in Marmara, Aegean and Central
Anatolian regions is between 3.39% and 4.77% in both shop types. In medium
markets in other regions the consumer surplus falls in a range between 5%-6%. In
chain shops, the largest fall in consumer surplus is in Eastern Anatolian region
(9.21%). As an average over all regions, the consumer surplus decreases by 4.97 %

and 4.46% in chain shops and medium markets after the merger.

The aggregate revenue market shares of the cola suppliers are shown in Table 6.10.
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Table 6.10. Revenue market shares before and after the merger (chain shops)

Coca Cola Cola Turca Pepsi

Pre- Post- Pre- Post- Pre- Post-

merger merger merger merger merger merger
Marmara 0.579 0.584 0.189 0.187 0.232 0.229
Aegean 0.646 0.642 0.156 0.159 0.185 0.187
Central Anatolia 0.572 0.577 0.217 0.215 0.211 0.208
Black Sea 0.630 0.618 0.149 0.145 0.222 0.237
Mediterranean 0.591 0.592 0.201 0.199 0.208 0.209
Eastern Anatolia 0.441 0.471 0.294 0.273 0.265 0.256
Southeastern Anatolia 0.725 0.703 0.105 0.115 0.170 0.182

Author's own calculations using Ipsos/KGM and TURKSTAT data.

Table 6.11. Sum of the revenue market shares of the merging parties before and after the

merger
Cola Turca+Pepsi
Pre-merger  Post-merger
Marmara 0.421 0.415
Aegean 0.341 0.346
Central Anatolia 0.428 0.423
Black Sea 0.370 0.382
Mediterranean 0.409 0.408
Eastern Anatolia 0.559 0.529
Southeastern Anatolia 0.275 0.297
Art. avg. over regions 0.40 0.40

Author's own calculations using Ipsos/KGM and TURKSTAT data.

Table 6.12. Percentage change in revenue market shares before and after the merger

Coca Cola Cola Turca Pepsi

Marmara 0.5 -0.2 -0.4
Aegean -0.4 0.3 0.2
Central 0.5 -0.2 -0.3
Black Sea -1.1 -0.3 1.5
Mediterranean 0.8 -0.2 0.1
Eastern 2.9 2.1 -0.9
Southeastern 2.2 1.0 1.2

Author's own calculations using Ipsos/KGM and TURKSTAT data.

From Table 6.10 - 6.12 it is seen that in Marmara, Central Anatolia and Eastern
Anatolia, the shares of both Pepsi and Cola Turca fall slightly below their pre-merger

level. The rate of increase in the revenue market shares of the merging parties is most
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1.5% for Pepsi in Black Sea region and 1% for Cola Turca in Southeastern region. In
overall, it can be concluded that the revenue market shares of the merging parties

does not change significantly after the merger.

A final analysis on the hypothetical merger between Pepsi and Cola Turca is related
to the concept known as “efficiency defense”. When a merger is suspected to
increase the prices in the market and to decrease the consumer surplus significantly,
merging parties sometimes argue that the merger will create efficiencies and ask
competition authority to assess these efficiencies in deciding on the merger. If
efficiencies generated by the merger are likely to enhance the ability and incentive of
the new entity to act pro-competitively for the benefit of consumers, the possibility
that the merger can be cleared increases. Efficiencies in the form of marginal cost
reductions may reduce the merged firm's incentive to elevate price. However,
competition authority requires merging parties to quantify or justify the efficiencies

that will be generated by the merger.

Regarding the hypothetical merger between Pepsi and Cola Turca that is analyzed in
this chapter, the rates of the reduction in marginal costs have been calculated by
assuming that any price increase is not allowed. In this case, the post-merger levels
of marginal costs for each product have been calculated by using the post-merger

price-cost margins and pre-merger prices.

cpost — ppre (1 _ mPUSt) (6 14)

Then, the ratios between the pre-merger marginal cost and post-merger marginal cost
have been calculated for every product. These ratios have been weighted by the
revenue market shares of the relevant products of Pepsi and Cola Turca in order to
obtain the weighted average cost reduction ratio for merging parties. This calculation

is done for each geographic region and shop types separately. Finally, the reduction
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rates at region level have been weighted by the total cola expenditure shares of

regions (in a particular shop type) in order to calculate the reduction rate for Turkey.

The rates of reductions in marginal costs are shown in tables below:,

Table 6.13. Reduction rates (%) in marginal costs required for unchanged consumer surplus
after the merger

Reduction in marginal cost (%) Region’s Cola Expenditure Share

Medium markets- Medium markets-

Chain shops  groceries Chain shops  groceries
Marmara -12.19 -15.38 0.353 0.377
Aecgean -12.56 -14.84 0.261 0.100
Central Anatolia -14.43 -17.09 0.175 0.132
Black Sea -16.76 -12.82 0.015 0.049
Mediterranean -14.96 -18.89 0.147 0.187
Eastern Anatolia -28.58 -28.03 0.010 0.033
Southeastern Anatolia -9.49 -19.11 0.038 0.123
Turkey (Regions' avg.) -13.22 -16.96

Author's own calculations using Ipsos/KGM and TURKSTAT data.

According to the table above, under the constraint that the prices are not allowed to
increase after the merger, Pepsi and Cola Turca need to reduce their marginal cost in
average by 13.22 % and 16.96 % in chain shops and medium markets, respectively,
for reaching the same levels of price-cost margin that could be obtained in an
unconstrained situation after the merger. If the marginal cost can be reduced by the
rates given above as the result of the synergy created by the merger, the merging
firms will have no incentive to raise their prices after the merger and the consumer

surplus will not decrease.

6.4. Conclusion for Chapter 6

This chapter consists of two empirical studies that make use of the findings of
Chapter 5. In the first empirical work, the concept of price-cost margin has been

used in measuring the market power of cola products in Turkish market. In the
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second empirical study, the effects of a hypothetical merger between Pepsi and Cola

Turca have been predicted by using a merger simulation technique.

The same data that has been used in Chapter 5 has been employed in this chapter.
The analyses in this chapter are restricted to the products of the three largest cola
suppliers; Coca Cola, Pepsi and Cola Turca. The set of products that has been
considered included diet and normal cola products in packs of 330 ml and 1 It, and
normal cola products with pack size of 2 It or larger. Only sales in chain shops and
medium markets-groceries have been taken into account. In calculating the price-cost
margins in the first subsection, the whole sample period (2000-2006) has been used.
On the other hand, in simulating the effects of the merger only data in 2005 has been
employed. Cola suppliers have been assumed to compete in prices in a Bertrand type

game with differentiated products.

In calculating the price-cost margins, the first-order conditions of the multi-product
suppliers have been solved. In solving these conditions, the predicted price
elasticities of demand and predicted revenue market shares of each product have
been used as inputs. For calculating the demand elasticities, the market shares that
are predicted by the nested logit model in Chapter 5 have been used instead of
market shares observed in the original data. In addition, average prices and other
estimated demand parameters have been employed in calculating the demand
elasticities. The calculations showed that the price-cost margins of products of Coca
Cola and Pepsi are generally lower in chain shops than their values in medium
markets. In chain shops, the price cost-margins of 1 It packs are between 50 % and
66%. For normal cola items in 330 ml pack, the price-cost margins are between 27%
and 33.5%. In chain shops, the price-cost margins of normal and diet products in 330
ml pack are similar. In chain shops, the price-cost margin of the large size products
of Coca Cola and Pepsi are 92.5% and 78.7% respectively. These are lower than their

values in medium markets-groceries. On the other hand, for Cola Turca the price-

187



cost margin of large size products is higher in chain shops (90.1%) compared to its

value in medium markets (86.5 %).

In order to see how differentiating products by their calorie content affects the
market power of a particular firm, the price-cost margins have been re-calculated by
assuming that normal and diet products are produced by independent units. It has
been calculated that the price-cost margins of normal cola producers increase by
0.1%-0.4% when these producers decide to produce also diet products. On the other
hand, if the diet cola producers decide to produce normal cola along with its diet
products, the price-cost margins of its diet products increase in the range between
4.3% and 27.4% depending on the producer and shop type. For example, if diet cola
producer of Coca Cola adds normal cola products to its portfolio, then the price-cost
margins of its diet products increase by 27.4%. The same decision increases the

price-cost margins of diet products of Pepsi and Cola Turca by 12.2 % and 11.1%.

The potential effects of the hypothetical merger between Pepsi and Cola Turca have
been predicted by implementing a merger simulation for seven geographic regions of
Turkey and for sales in chain shops and medium markets. For this, the first-order
conditions of the post-merger market structure in each market have been solved for
post-merger prices. The results of the merger simulation showed that, prices of the
merging parties will increase in average by 15.64 % in chain shops and by 21.02 %
in medium markets. Coca Cola will also increase its prices. As the result, the market
price will increase in average by 16.64 % in chain shops and 21.79% in medium
markets. This will cause consumer surplus to decrease by 4.97 % and 4.46 % in
chain shops and medium markets, respectively. The revenue market shares of the

merging parties will not change significantly in average after the merger.

The final analysis of the chapter focuses on the concept of “efficiency defense”. The
merging parties can be expected not to have incentives to raise prices after the

merger only if the merger generates efficiencies. Therefore, in case the competition
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authority does not tolerate any price increase after the merger, it has been calculated
that the merging firms need to show that their marginal costs will be reduced by
13.22 % in chain shops and 16.98 % in medium markets after the merger. Only in
these conditions, they will obtain the same levels of price-cost margin that they could

obtain if the merger was unconditionally allowed.
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CHAPTER 7

CONCLUSION

Competition law and policy is related to economics from many aspects. This
dissertation aimed to contribute to the field of economics of competition policy by
analyzing the demand structure and the market power in the Turkish beverage
industry and in the cola market in particular. In the first empirical part of the
dissertation, a demand structure for the beverage products has been estimated by
using a multi-stage linearized Almost Ideal Demand System (AIDS). Then, as the
second econometric work, the demand elasticities of cola products at brand and
package level have been estimated by the simple and nested logit models. Finally, the
estimated demand elasticities of cola products have been used in measuring the
degree of market power and in predicting the effects of a hypothetical merger

between cola suppliers by using a merger simulation technique.

Household Consumption Panel Database of Ipsos/KMG Turkey has been used in all
empirical parts of the dissertation. This data is at household level and consists of
information on the expenditures on fast-moving consumer goods of households
participated in the panel. Participants report the price, quantity, brand, package and
type of the product that they have purchased. In addition, data includes information
on the demographics of participants such as age, socio-economic status, household
size and location. It covers the period between January 2000 and May 2006. The
number of households and cities included in the data increase each year and by 2006
it includes information on more than 6000 households living in 34 cities of Turkey.
There is also information on the shop types in which the relevant product has been
sold. Although the original data is at household level, it has been aggregated over
consumers to be used in the econometric models estimated in the dissertation. The
aggregation was necessary to overcome the problem of unobserved prices for some
observation points. Data on input costs supplied by TURKSTAT have also been used

as instrumental variables.
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The choice of the cola market as the focus of the dissertation has been motivated by
two facts. The first is the fact that the cola market has an oligopolistic structure.
Since competition law and policy generally deals with conducts of firms operating in
imperfectly competitive markets, the cola market has been considered as a suitable
choice for the aim of the dissertation. The second motivation has been related to the
discussions between the leader cola supplier and the Turkish Competition Authority
on the boundaries of the relevant market related to cola and other commercial
beverages. The relevant market definition is one of the important preliminary steps in
any sophisticated analysis of market power. The relevant market definition for
homogenous products is relatively easier compared to differentiated products.
However, beverage products are highly differentiated and the analysis of
differentiated products in defining the relevant market necessitates taking into
account the properties of the demand-side. The demand is affected by the different
product characteristics. Although the Turkish Competition Authority used some
empirical methods in defining the relevant market related to beverage products, these
methods did not take into account the demand-side properties of the market. In this
dissertation, the state-of-the-art methodology known as SSNIP'>-test has been

applied in defining the relevant market related to cola products.

The SSNIP-test takes into account the properties of demand structure and patterns of
substitution between alternative products. Therefore, a proper implementation of the
SSNIP-test necessitates having information on the demand elasticities of the products
included in the analysis. For this purpose, in this dissertation a demand system for
beverage products has been specified and estimated using the linearized version of
the AIDS model. In the basic specification of the AIDS model, the expenditure share
of a particular product in the budget of a household is regressed on the log of prices
of the products and on the total expenditure of the household deflated by a particular

price index. The AIDS model has several advantages compared to other demand

'S SSNIP: Small but Significant Non-transitory Increase in Prices
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models like Rotterdam model and translog model (Deaton and Muellbauer,
1980:312). First, the AIDS model is derived from a particular cost function that can
be regarded as a local second-order approximation to the underlying cost function.
Second, the equations to be estimated contain sufficient parameters to be considered

as a local first-order approximation to any demand system.

Another advantage of the AIDS model is that it allows aggregation over consumers.
In addition, it allows imposing and testing theoretical restrictions of homogeneity
and symmetry. On the other hand, the theoretical restriction of concavity of cost
function cannot be directly restated into a condition on the matrix of the coefficients
of the model (Erdil, 2003:37). Another disadvantage is that the original AIDS model
must be estimated using non-linear estimation techniques. This problem has been
overcome in literature by replacing the original price index that deflates the total
expenditure variable by the Stone price index that is constructed prior to estimation.
In this way, the model can be estimated by linear estimation methods. However,
Buse (1994: 783) shows that the use of any Stone-like index to linearize the AIDS
model yields inconsistent estimates. On the other hand, Buse and Chan (2000) shows
that the bias caused by linearization is lessened if the Tornqvist price index is used
instead of the Stone index. Depending on this result, in this dissertation the Tornqvist
price index has been used in estimating the linear AIDS model. The Tornqvist index
is also used in constructing the price indices of every product for which the demand

parameters have been estimated.

In the dissertation, a system-wide approach has been preferred in estimating the
demand for beverage products in order to take into account the correlation between

the error terms of each demand equation and to obtain more efficient estimates.

One disadvantage of the AIDS-like models is that they do not allow including large
number of products in the model because of the problem of the degrees-of-freedom.

Therefore, in this dissertation a two-stage budgeting approach has been adopted in
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order to diminish the number of parameters to be estimated. In the first stage of the
demand system, the demand for the aggregate expenditure groups, such as food,
beverages, cleaning products, personal care products has been placed. In the second
stage of the demand system, the expenditure shares of the product groups in the
beverage category have been estimated. The second-stage products consisted of cola,
flavored carbonated soft drinks (CSD), clear CSD, fruit juices, mineral water, bottled
water, tea, instant coffee, Turkish coffee, beer and raki. The equations both in the
first-stage and the second-stage have been estimated simultaneously in the same

system.

The sample used for the estimation of this demand system covered the observations
in 12 big cities of Turkey and the period May 2000 and May 2006. The estimation
has been done by the three-stage least squares (3SLS) method to address the
endogeneity of the price indices and of the total expenditure variables. The 3SLS
method allows using instrumental variables in the estimation of a system of
equations. The instrumental variables have been tested for their relevance and
validity. The tests did not reject the relevance and the validity of the instruments. The
restrictions of homogeneity and symmetry have been tested equation-by equation.
Only 12 of the 65 restrictions have been rejected. Then, the restrictions have been
also tested by using the likelihood ratio (LR) test which compared the restricted
model versus the unrestricted model. The LR test did not reject the restrictions. Since
no formula of elasticity that takes into account the Tornqvist index in the AIDS
model could be found in the demand literature, a particular formula to be used in
calculating the price elasticities of demand has been derived by the author of this
dissertation. Elasticities have been evaluated at the mean levels of prices and of

expenditure shares of products.

The results showed that the demand for beverage products is inelastic with own-price
elasticity -0.684. The own-price elasticities of cola, clear CSD, tea, beer and raki are

negative and statistically significant at 5% level. The own-price elasticities of
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flavored CSD, fruit juices, mineral water, bottled water are insignificant. It has been
found that the substitutability between flavored CSD and clear CSD is strong. The
cross-price elasticities between them are 3.323 and 1.917. However, a price increase
in both of these products does not affect the demand for cola. Similarly, the demand
for flavored or for clear CSD does not change after an increase in the price of cola.
The own-price elasticity of cola is -1.45 and significant. These findings imply that
cola itself constitutes a separate relevant product market instead of being in the same
product market with flavored and clear CSD products. Taking into account the
positive cross elasticity and the similarity in product characteristics between flavored
and clear carbonated soft drinks, it can be argued that these two CSD types can be

considered being in the same product market.

In order to decide on whether the market for cola constitutes a distinct relevant
product market or cola should be considered as a member of a larger relevant market,
the SSNIP test has been implemented using the own-price elasticity of cola. In
implementing the SSNIP test, the competitive price level has been taken into account
rather than using current price levels since the cases investigated by the Turkish
Competition Authority about the market leader in the past were related to abuse of
dominance rather than being assessment of a merger. The result of the SSNIP test
showed that a hypothetical monopolist of cola products can profitably increase its

price by 5-10% and therefore, cola is a distinct relevant product market.

After stating that cola products constitute a relevant product market, the dissertation
focused on measuring the degree of market power and on predicting the effects of a

hypothetical merger in the cola market.

For this purpose, the elasticities of demand for cola products have been estimated at
brand and package level by using a version of the simple logit and the nested logit
models that were developed by Berry (1994). These models allow estimating demand

parameters for large number of products with aggregate data. The methodology
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developed by Berry also permits using linear instrumental variable techniques in
discrete-choice models in order to deal with the problem of endogeneity of
regressors. On the other hand, these models impose some restrictions on cross-price
elasticities. The simple logit model assumes that the cross-price elasticities of all
other products being equal with respect to price of a particular product. This
restriction is relaxed in the nested logit model by assuming an a priori segmentation
among products. Similar products are assumed to be in the same group. This allows
obtaining more flexible substitution patterns among products in such a way that
cross-price elasticities of products in different groups are allowed to differ from
those in the same group. On the other hand, the cross-price elasticities of products
within the same group are equal with respect to prices of a particular product that is
in the same nest. In this dissertation, diet and normal cola products have been
assumed to be in different nests. As a technical requirement, a category of “outside
products” has been defined and placed in the third nest. “Outside goods” consisted of

“carbonated soft drinks other than cola”.

The estimations have been done for five different shop types separately. The
dependent variable of each equation has been specified as the log of the relative
market share of a particular product. Each different pack of a cola brand has been
accepted as distinct product. Small suppliers have been considered as a single
supplier. The same consideration has been done for private labels. In sum, 93
different products have been included in the demand models. The two-stage least
squares (2SLS) method has been used in estimating the demand equations which
included average price, demographic variables, dummy variables for each product
and month, and other demand shifters as explanatory variables. In the nested logit
model, an additional explanatory variable was the within-nest market share of the
products. The coefficient of this variable shows the utility correlation of products
within the same nest. The diagnostic tests indicated that errors are heteroscedastic

and autocorrelated. Therefore, robust estimation techniques have been used.
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The coefficients of price and of within-nest correlation in the models specified for
chain shops and medium markets-groceries have been found to be statistically
significant with signs that are theoretically expected. In the nested logit model
specified for sales in discounter shops, the within nest correlation has been found to
be insignificant. In addition, the price coefficient in the model specified for non-
chain shops has also been found to be insignificant. This implied that the nested logit

model is inappropriate for these types of shops.

It has been found that elasticities from the nested logit model are larger than those
obtained from the simple logit model. The results showed that the demand for cola
product is more elastic in smaller packs than in large packs. In average, they range
from -5.131 to -1.048 for the smallest and the largest pack (200ml to 3000 ml)
respectively. The results from the nested logit models showed that, the cross-price
elasticities within the same nest are significantly larger than the cross-price
elasticities of products in the other nest. This result implies that products in the same

group are closer substitutes than products in other groups as expected.

Normal cola products in 2.5 It pack are the most frequently sold item. For this type of
product, Coca Cola’s own-price elasticity is slightly below one in absolute value (-
0.946) in chain shops and slightly above one (-1.009) in medium markets-groceries.
In this pack, the most elastic demand elasticity belongs to Pepsi: -1.294 and -1.348 in
chain shops and medium markets-groceries. In chain shops, the demand for other
firms and private labels are below 1 in absolute value (-0.915 and -0.91). For 330 ml
pack, which is the most frequently sold pack among other small-sized packs, the
own-price elasticities of the three national firms are lower than -4. For this pack in
average, the demand for Cola Cola’s product is more elastic than those of other
brands in chain shops (-4.5). In in medium markets, Pepsi’s 330 ml pack has the
most elastic demand (-4.8). In general, the demand for normal cola products is more

elastic than the demand for diet products. For example, in average, the own-price
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elasticities of 1000 ml pack normal cola are -2.25 and -2.12 for Coca Cola and Pepsi,

whereas for the diet product in the same size they are -1.80 and -1.93, respectively.

The elasticities that have been estimated by the nested logit model have been used in
measuring the degree of market power and in predicting the effects of a hypothetical
merger between Pepsi and Cola Turca whose total market shares amount to nearly
30-35%. The concept of price-cost margin has been adopted as a measure of market
power. In calculating the price-cost margins cola suppliers have been assumed to
compete in price in Bertrand type game with differentiated products and the first-
order conditions of the multi-product suppliers have been solved. In chain shops, the
price cost-margins of 1 It packs are between 50 % and 66%. For normal cola items
in 330 ml pack, the price-cost margins are between 27% and 33.5%. In chain shops,
the price-cost margins of normal and diet products in 330 ml pack are similar. In
chain shops, the price-cost margin of the large size products of Coca Cola and Pepsi
are 92.5% and 78.7% respectively. These are lower than their values in medium
markets-groceries. On the other hand, for Cola Turca the price-cost margin of large
size products is higher in chain shops (90.1%) compared to its value in medium

markets (86.5 %).

In order to see how differentiating products by their calorie content affects the
market power of a particular firm, the price-cost margins have been re-calculated by
assuming that normal and diet products are produced by independent units. The
result showed that the price-cost margins of normal cola producers increase by 0.1%-
0.4% when these producers decide to produce also diet products. On the other hand,
if the diet cola producers decide to produce normal cola along with its diet products,
the price-cost margins of its diet products increase in the range between 4.3% and

27.4% depending on the producer and shop type.

In predicting the potential effects of the hypothetical merger between Pepsi and Cola

Turca, the first-order conditions of the post-merger market structure in each market
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have been solved for post-merger prices. The results of the merger simulation
showed that, prices of the merging parties will increase in average by 15.64 % in
chain shops and by 21.02 % in medium markets. Coca Cola will also increase its
prices. In average, the market price will increase by 16.64 % in chain shops and
21.79% in medium markets. This will cause consumer surplus to decrease by 4.97 %
and 4.46 % in chain shops and medium markets, respectively. The revenue market
shares of the merging parties will not change significantly in average after the

merger.

Assuming that competition authority does not tolerate any price increase after the
merger and the merging parties argue that the merger will generate some efficiencies
in the form of reduction in marginal costs, it has been calculated that the merging
firms need to show that their marginal costs will be reduced by 13.22 % in chain
shops and 16.98 % in medium markets after the merger. Only in these conditions,
they will obtain the same levels of price-cost margin that they could obtain after the

merger by increasing their prices without reducing their marginal cost.

A final word should be expressed for the policy implications of the analyses done in
this dissertation. The results showed that even a merger between suppliers whose
total market shares sum up to only 30% in an oligopolistic market can cause prices to
increase significantly. The traditional merger control policy, which relies on the
dominance criterion may not be sufficient to control the increase in market power
after such a merger. However, as shown in this dissertation, even mergers between
non-dominant firms have the potential to increase the market power and need to be
controlled by a policy instrument stricter than dominance. It is known that the draft
law to amend the Turkish competition law is expected to widen the scope of the
criteria for merger control in parallel with the developments in the competition
policy of EU. The draft does not exclude the dominance criterion but additionally
empowers the Authority to prohibit mergers that lessen the competition significantly.

In economic terms, this means that mergers that may cause prices to rise or to reduce
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consumer surplus significantly may be challenged even if the parties of the merger
do not create a dominant position. If the new law is enacted as such, the Authority
and the merging parties will need to make use of the economic analysis in
competition law cases more frequently. This calls for efforts in capacity building in
both knowledge and data availability in academic institutions, in the Competition

Authority and in courts.
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APPENDIX A

List of products

Table A. 1. Products used in the first-stage of the demand system (LAIDS)

Food Products

Open Food Products
Spices

Bakliyat

Honey

Baby Food
Biscuits

Bouillon

Snacks
Chocolate Coating
Chocolate

Soups

Frozen Food
Meats

Gift Chocolates
Halvahs
SEMOLINA(irmik)
Cakes

Ketchup

Canned Food
Pasta

Margarines
Yeast
Mayonnaise
Fruit Yoghurt
Corn Flakes

Ice Cream
Cheese

Rice Flours

Jams

Yoghurt

Tomato Pastes
Sugar

Liquid Oils
Spread Chocolate
Milk

Butter

Puddings

Dessert

Flours

Cleaning Products

Fabric Detergents

Bath-Kitchen Cleaners

Whitening Liquids

Granulated Whitening Cleaners
Dishwashing Detergents (Hand Wash)
Dishwashing Detergents (Machine Wash)
Glass Cleaners

Bleachers

Extreme Foaming Cleaners

Air Fresheners

Additives For Household Cleaners
Non-Chemical Household Cleaners
General Household Cleaners

Carpet Cleaners

Limestone Reliefs

TOILET CLEANERS

Softeners

Personal Care Products
Baby Wipes

Baby Diapers

Deodorants

Toothbrushes

Toothpaste

Hygienic Pads

Paper Products

Cologne

C. Cosmetics

Ear Cleaner Stick
Personal Wash

Hair Dyes

Hair Gels

Hair Conditioners
Shampoos

Skin Care Products
Shaving Blades

Shaving Creams And Gels
Wax & Depilatory Creams
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Results from the restricted OLS, 2SLS, SUR and 3SLS models
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Price BEV
Price. FOOD
Price. CLEANING
Price PERCARE
Price. OTHER
Price KGI
Price. MGI

Price SGI

Price. MES
Price. MAS

Price SU

Price CAY

Price COF
Price. TKAH
Price BEER
Price RAKI

Total expenditures
Incomel
Income2:

ab
cl
c2

agehh
sq_agehh
ageps
sq_ageps
urban
holiday
temp

cityl
city2
city3
city4
city5
city6
city7
city8
city9
cityl0
cityll

Meanings of the abbreviations

Price Indices

: Price index of beverage products

: Price index of food

: Price index of cleaning products

: Price index of personal care products

: Price index of “other” products

: Price index of cola products

: Price index of flavored carbonated soft drinks
: Price index of clear carbonated soft drinks
: Price index of fruit juices

: Price index of mineral water

: Price index of bottled water

: Price index of tea

: Price index of instant coffee

: Price index of Turkish coffee

: Price index of beer

: Price index of raki

: Deflated representative total expenditure on fast-moving consumer goods
: Deflated representative total expenditure on beverages

Demographic variables

: The percentage of households being in AB socio-economic group in a city/time

pair

: The percentage of households being in C1 socio-economic group in a city/time

pair

: The percentage of households being in C2 socio-economic group in a city/time

pair

: The average age of head of households in a city/time pair

: The squared “agehh”

: The average age of head of households in a city/time pair

: The squared “sq_ageps”

: The percentage of households living in urban area in city/time pair

: The percentage of holidays in a month
: The average temperature in a month

Cities Months
: Adana ml :January
: Ankara m2 : February
: Antalya m3 : March
: Bursa m4 : April
: Gaziantep m5 :May
: Istanbul m6 : June
: Izmir m7 :July
: Kayseri m8 : August
: Kocaeli m9 : September
: Konya ml10 : October
: Osmaniye mll : November
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wBEV

wFOOD

wCLEANING

wPERCARE

wOTHER

KGIw

MGIw
SGIw

Dependent variables

:Expenditure share of beverage
products
:Expenditure share of food products

:Expenditure share of cleaning
products

:Expenditure share of personal care
products

:Expenditure share of “other”
products

:Expenditure share of cola

:Expenditure share of flavored CSD
:Expenditure share of clear CSD

MESw

MASw

SUw

CAYw

COFw

TKAHw

BEERw
RAKIw

:Expenditure share of fruit
juices

:Expenditure share of mineral
water

:Expenditure share of bottled
water

:Expenditure share of tea

:Expenditure share of coffee
:Expenditure share of Turkish
coffee

:Expenditure share of beer
:Expenditure share of raki
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Table B. 1. Results of the restricted OLS model for the first-stage products

) ) 3) 4
VARIABLES wBEV wFOOD wCLEANING wPERCARE
Price BEV 0.0719%** -0.0330%** -0.0036 -0.0290%**
(0.00685) (0.00571) (0.00353) (0.00407)
Price_ FOOD -0.0330%** 0.0992%** -0.0395%** -0.0347%**
(0.00571) (0.00681) (0.00347) (0.00393)
Price. CLEANING -0.0036 -0.0395%** 0.0368*** 0.0085**
(0.00353) (0.00347) (0.00356) (0.00342)
Price PERCARE -0.0290%** -0.0347%*x* 0.0085** 0.0556***
(0.00407) (0.00393) (0.00342) (0.00477)
Price. OTHER -0.0064%** 0.0079** -0.0023 -0.0005
(0.00190) (0.00313) (0.00142) (0.00149)
Incomel 0.0002** -0.0003** -0.0002%** 0.0003***
(0.00007) (0.00012) (0.00005) (0.00006)
ab -0.0124* 0.0212%* -0.0023 -0.0076
(0.00669) (0.01134) (0.00501) (0.00525)
cl -0.0275%** 0.0319** 0.0013 -0.0083
(0.00958) (0.01603) (0.00726) (0.00755)
c2 0.0226** -0.0428** 0.0131* 0.0039
(0.01017) (0.01685) (0.00783) (0.00803)
agehh 0.0112 0.0013 -0.0068 -0.0029
(0.01101) (0.01873) (0.00823) (0.00863)
sq_agehh -0.0002 0.0000 0.0001 0.0000
(0.00013) (0.00021) (0.00009) (0.00010)
ageps -0.0118** 0.0248** -0.0095%* -0.0055
(0.00587) (0.00998) (0.00438) (0.00460)
sq_ageps 0.0002** -0.0004%** 0.0001** 0.0001
(0.00008) (0.00013) (0.00006) (0.00006)
urban -0.0106%** 0.0158*** -0.0052%* -0.0015
(0.00327) (0.00545) (0.00250) (0.00259)
holiday 0.0532%** -0.1024%** 0.0190%x** 0.0279***
(0.00865) (0.01472) (0.00647) (0.00679)
temp 0.0007*x** -0.001 1*** 0.0004** 0.0001
(0.00025) (0.00043) (0.00019) (0.00020)
cityl 0.0106*** 0.0036 -0.0215%** 0.0086%***
(0.00273) (0.00460) (0.00205) (0.00215)
city2 0.0140%*** 0.0039 -0.0209%** 0.0047***
(0.00227) (0.00383) (0.00169) (0.00178)
city3 0.0372%x** -0.0353%** -0.0216%** 0.0202***
(0.00287) (0.00476) (0.00211) (0.00223)
city4 0.0142%x** -0.0023 -0.0191%** 0.0081***
(0.00244) (0.00410) (0.00182) (0.00191)
city5 0.0105%** 0.0189%** -0.0259*** -0.0016
(0.00273) (0.00459) (0.00205) (0.00217)
city6 0.0420%** -0.0140%** -0.0224 %% -0.0038**
(0.00228) (0.00370) (0.00165) (0.00175)
city7 0.0352%** -0.0203*** -0.0215%** 0.0071***
(0.00239) (0.00402) (0.00178) (0.00186)
city8 0.0374*** -0.0481%** -0.0068%** 0.0196%***
(0.00312) (0.00516) (0.00229) (0.00242)
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Table B.1. (Continued)

(1) (2) 3) 4)
VARIABLES wBEV wFOOD wCLEANING wPERCARE
city9 0.0149%%*x* -0.0073* -0.0145%** 0.0083*%**
(0.00274) (0.00430) (0.00195) (0.00208)
city10 0.02]12%%* -0.0055 -0.0229%** 0.0094 *%**
(0.00268) (0.00444) (0.00198) (0.00209)
cityl1l -0.0016 -0.0012 -0.0189%** 0.0226%%**
(0.00251) (0.00411) (0.00185) (0.00198)
ml 0.0039* -0.0147%** 0.0063*** 0.0039**
(0.00218) (0.00370) (0.00164) (0.00171)
m2 0.0079%%** -0.0292%** 0.0097*** 0.0112%**
(0.00219) (0.00372) (0.00164) (0.00172)
m3 0.0105%%** -0.0312%** 0.0083*** 0.0118%***
(0.00232) (0.00393) (0.00173) (0.00182)
m4 0.0043 -0.0160%** 0.0062%%** 0.0048**
(0.00277) (0.00472) (0.00207) (0.00218)
m5 0.0073** -0.0130%** 0.0035 0.0006
(0.00362) (0.00616) (0.00270) (0.00284)
mé6 0.0077 -0.0137* 0.0010 0.0014
(0.00468) (0.00796) (0.00350) (0.00367)
m7 0.0093* -0.0141 -0.0024 0.0022
(0.00548) (0.00934) (0.00410) (0.00430)
m8 0.0060 -0.0090 -0.0029 0.0020
(0.00534) (0.00908) (0.00399) (0.00418)
m9 -0.0007 -0.0071 0.0013 0.0037
(0.00441) (0.00751) (0.00330) (0.00346)
ml0 -0.0086%** 0.0133** 0.0003 -0.0064**
(0.00333) (0.00567) (0.00249) (0.00261)
mll -0.0097%** 0.0188%%** -0.0033* -0.0060%**
(0.00242) (0.00412) (0.00181) (0.00190)
Constant 0.0378 0.2570 0.4381*** 0.2407
(0.19127) (0.32521) (0.14304) (0.14996)
Observations 876 876 876 876
R-squared 0.685 0.634 0.675 0.639

Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.1)

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table B. 2. Results of the restricted 2SLS model for the first-stage products

(1) ) 3) (4)
VARIABLES wBEV wFOOD  wCLEANING wPERCARE
Price BEV 0.0236 0.0335***  (0.0330%*** -0.0654%**
(0.01737)  (0.01293) (0.00890) (0.01062)

Price_FOOD 0.0335%** 0.0090 -0.0595%** -0.0020
(0.01293)  (0.01387) (0.00758) (0.00854)

Price. CLEANING 0.0330%*** -0.0595***  0.0513*** 0.0069
(0.00890)  (0.00758) (0.00919) (0.00876)
Price. PERCARE  -0.0654***  -0.0020 0.0069 0.0540%**
(0.01062)  (0.00854) (0.00876) (0.01298)

Price. OTHER -0.0248* 0.0190 -0.0318%** 0.0064
(0.01286)  (0.01439) (0.01058) (0.01070)

Incomel -0.0004*  0.0011***  -0.0004*** -0.0000
(0.00019)  (0.00030) (0.00016) (0.00015)

ab -0.0142*%  0.0277** -0.0043 -0.0094
(0.00808)  (0.01293) (0.00658) (0.00626)

cl -0.0267**  0.0355%* 0.0023 -0.0099
(0.01246)  (0.01965) (0.01001) (0.00961)

c2 0.0120 -0.0306 0.0066 0.0028
(0.01298)  (0.02024) (0.01066) (0.01029)

agehh 0.0107 0.0007 -0.0059 -0.0027
(0.01313)  (0.02111) (0.01073) (0.01021)

sq_agehh -0.0001 0.0001 0.0001 0.0000
(0.00015)  (0.00024) (0.00012) (0.00012)

ageps -0.0071 0.0222%* -0.0103* -0.0050
(0.00703)  (0.01126) (0.00575) (0.00547)

sq_ageps 0.0001 -0.0004** 0.0002** 0.0001
(0.00009)  (0.00015) (0.00008) (0.00007)

urban -0.0122%%* 0.0195***  -0.0108*** -0.0007
(0.00417)  (0.00658) (0.00343) (0.00325)
holiday 0.0438***  -0.0980*** 0.0081 0.0307***
(0.01122)  (0.01714) (0.00924) (0.00874)

temp 0.0007**  -0.0013%** 0.0004* 0.0002
(0.00030)  (0.00048) (0.00025) (0.00024)

cityl 0.0017 0.0278***  -0.0195%** 0.0022
(0.00507)  (0.00698) (0.00428) (0.00410)

city2 0.0047 0.0180***  -0.0208%** 0.0014
(0.00307)  (0.00476) (0.00245) (0.00240)

city3 0.0244***  -0.0045 -0.0129%* 0.0093*
(0.00696)  (0.00815) (0.00539) (0.00546)

city4 0.0048 0.0220***  -0.0162%** 0.0005
(0.00476)  (0.00642) (0.00381) (0.00363)

city5 -0.0073  0.0564%**  -0.0293*** -0.0097**
(0.00542)  (0.00828) (0.00445) (0.00430)
city6 0.0355***  -0.0050 -0.0146%**  -0.0089***
(0.00383)  (0.00466) (0.00269) (0.00280)

city7 0.0305***  -0.0104**  -0.0169%** 0.0033
(0.00352)  (0.00486) (0.00277) (0.00268)

city8 0.0102 0.0029 -0.0087* 0.0065
(0.00662)  (0.00990) (0.00511) (0.00500)
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Table B.2. (Continued)

© @) 3) @
VARIABLES wBEV wFOOD wCLEANING wPERCARE
city9 -0.0109**  0.0333%**  _(0.0]29%** -0.0029
(0.00529)  (0.00721) (0.00375) (0.00386)
cityl10 0.0108 0.0214%%* -0.0132%* -0.0009
(0.00689)  (0.00787) (0.00535) (0.00543)
cityll -0.0173%*% 0.0217***  -0.0158%*%* 0.0161*%*
(0.00395)  (0.00535) (0.00291) (0.00310)
ml -0.0021 -0.0067 0.0022 0.0030
(0.00298)  (0.00458) (0.00249) (0.00236)
m2 0.0046  -0.0225%***  (0.006]1*** 0.0105%%**
(0.00284)  (0.00449) (0.00232) (0.00224)
m3 0.0113*** .0.0322%***  (.0067*** 0.0125%%**
(0.00277)  (0.00440) (0.00226) (0.00217)
m4 0.0049  -0.0156%** 0.0056** 0.0048*
(0.00329)  (0.00527) (0.00269) (0.00258)
m5 0.0061 -0.0106 0.0035 0.0008
(0.00439)  (0.00701) (0.00359) (0.00344)
mé6 0.0067 -0.0107 0.0002 0.0006
(0.00557)  (0.00893) (0.00455) (0.00435)
m7 0.0071 -0.0109 -0.0055 0.0024
(0.00664)  (0.01057) (0.00541) (0.00519)
m8 0.0043 -0.0066 -0.0064 0.0024
(0.00649)  (0.01030) (0.00528) (0.00508)
m9 -0.0029 -0.0054 -0.0032 0.0047
(0.00555)  (0.00865) (0.00451) (0.00435)
ml0 -0.0102**  0.0146%** -0.0008 -0.0066%**
(0.00405)  (0.00642) (0.00331) (0.00319)
mll -0.0135%*% (0.0249%%** -0.0039 -0.0076%**
(0.00294)  (0.00470) (0.00239) (0.00229)
Constant 0.0157 0.1974 0.4511** 0.2540
(0.22869)  (0.36685) (0.18720) (0.17786)
Observations 864 864 864 864
R-squared 0.601 0.554 0.485 0.596

Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.1)
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table B. 3. Results of the restricted SUR model for the first-stage products

(1) (2) (3) 4)
VARIABLES wBEV ~ wFOOD wCLEANING wPERCARE
Price BEV 0.0762%** -0.0386***  -0.0075**  -0.0289%**
(0.00666)  (0.00620)  (0.00324)  (0.00372)
Price. FOOD -0.0386%** 0.1080%**  -0.0342%**  0.0364%**

(0.00620)  (0.00899)  (0.00370)  (0.00413)
Price CLEANING -0.0075%* -0.0342%*%*  0.0337*%%  (.0081%**
(0.00324)  (0.00370)  (0.00311)  (0.00300)
Price PERCARE  -0.0289%** -0.0364%***  0.0081***  (.0578%%*
(0.00372)  (0.00413)  (0.00300)  (0.00416)

Price. OTHER -0.0013* 0.0011%* -0.0002 -0.0005
(0.00071)  (0.00065) (0.00052) (0.00061)
Incomel 0.0002**  -0.0002**  -0.0003*** 0.0003***
(0.00007)  (0.00011) (0.00005) (0.00005)
ab -0.0128%*  0.0223** -0.0019 -0.0079
(0.00655)  (0.01114) (0.00490) (0.00514)
cl -0.0291***  0.0356** 0.0025 -0.0091
(0.00941)  (0.01600) (0.00711) (0.00742)
c2 0.0223**  -0.0410** 0.0153** 0.0034
(0.00998)  (0.01687) (0.00763) (0.00787)
agehh 0.0119 -0.0000 -0.0072 -0.0027
(0.01077)  (0.01833) (0.00805) (0.00844)
sq_agehh -0.0002 0.0001 0.0001 0.0000
(0.00012)  (0.00021) (0.00009) (0.00010)
ageps -0.0126%*  0.0261%** -0.0093** -0.0056
(0.00574)  (0.00977) (0.00429) (0.00450)
sq_ageps 0.0002***  -0.0004*** 0.0001** 0.0001
(0.00008)  (0.00013) (0.00006) (0.00006)
urban -0.0109%** 0.0168*** -0.0043* -0.0017
(0.00324)  (0.00554) (0.00246) (0.00256)
holiday 0.0552***  -0.1053***  (.0199%** 0.0280***
(0.00844) (0.01435) (0.00631) (0.00662)
temp 0.0006*** -0.0011***  0.0004** 0.0001
(0.00025)  (0.00042) (0.00019) (0.00019)
cityl 0.0095%** 0.0053 -0.0232%** 0.0090***
(0.00266)  (0.00452) (0.00199) (0.00210)
city2 0.0142%** 0.0037 -0.0215%** 0.0049***
(0.00222)  (0.00376) (0.00165) (0.00174)
city3 0.0358*** -0.0332***  -0.0238*** 0.0207***
(0.00275)  (0.00460) (0.00202) (0.00214)
city4 0.0136***  -0.0011 -0.0207%** 0.0084***
(0.00238)  (0.00401) (0.00177) (0.00186)
city5 0.0101%** 0.0197***  -0.0277%** -0.0010
(0.00267)  (0.00454) (0.00200) (0.00212)
city6 0.0421***  -0.0143***  -0.0234*** -0.0036**
(0.00223)  (0.00367) (0.00161) (0.00170)
city7 0.0350***  -0.0199***  -0.0224*** 0.0073***
(0.00233)  (0.00396) (0.00174) (0.00182)
city8 0.0379***  -0.0484***  -0.0091*** 0.0203***

(0.00307)  (0.00513)  (0.00224)  (0.00238)
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Table B.3. (Continued)

(1) (2) (3) 4)
VARIABLES wBEV wFOOD wCLEANING wPERCARE
city9 0.0160***  -0.0086**  -0.0162%** 0.0089%%*
(0.00272)  (0.00434) (0.00191) (0.00204)
cityl10 0.0197%%* -0.0032 -0.02507%** 0.0098*%**
(0.00255)  (0.00426) (0.00188) (0.00198)
cityll -0.0011 -0.0020 -0.02007%** 0.0230%%**
(0.00247)  (0.00412) (0.00181) (0.00193)
ml 0.0046** -0.0154***  (.0065%** 0.0039**
(0.00212)  (0.00360) (0.00159) (0.00166)
m2 0.0081*** .0.0291***  (.0097*** 0.0112%%**
(0.00214)  (0.00364) (0.00160) (0.00168)
m3 0.0105*** .0.0311***  (0.0086%** 0.0117%*%*
(0.00227)  (0.00386) (0.00169) (0.00178)
m4 0.0043 -0.0158%**  0.0062%%* 0.0047%*
(0.00271)  (0.00461) (0.00203) (0.00213)
m5 0.0075**  -0.0132%** 0.0034 0.0006
(0.00354)  (0.00602) (0.00264) (0.00277)
mé6 0.0079* -0.0140%* 0.0008 0.0014
(0.00457)  (0.00779) (0.00342) (0.00359)
m7 0.0099* -0.0149 -0.0024 0.0023
(0.00536)  (0.00912) (0.00400) (0.00420)
m8 0.0066 -0.0098 -0.0029 0.0020
(0.00521)  (0.00887) (0.00390) (0.00409)
m9 0.0000 -0.0081 0.0015 0.0037
(0.00430)  (0.00732) (0.00322) (0.00337)
ml0 -0.0081**  0.0125%* 0.0003 -0.0064%**
(0.00326)  (0.00554) (0.00243) (0.00255)
mll -0.0093%** (.01 83*%** -0.0035%%* -0.0060%**
(0.00237)  (0.00403) (0.00177) (0.00185)
Constant 0.0405 0.2577 0.4480%%** 0.2375
(0.18698)  (0.31818) (0.13980) (0.14659)
Observations 876 876 876 876
R-squared 0.681 0.630 0.675 0.639

Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.1)

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table B. 4. Results of the restricted 3SLS model for the first-stage products

(1) 2) 3) (4)
VARIABLES wBEV wFOOD  wCLEANING wPERCARE
Price BEV 0.0366** 0.0226* 0.0134 -0.0586%**
(0.01576)  (0.01281) (0.00863) (0.00889)
Price FOOD 0.0226* 0.0212 -0.0470%** -0.0086
(0.01281)  (0.015406) (0.00801) (0.00796)
Price. CLEANING  0.0134  -0.0470***  0.0368*** 0.0003
(0.00863)  (0.00801) (0.00904) (0.00804)
Price. PERCARE  -0.0586***  -0.0086 0.0003 0.0611%***
(0.00889)  (0.00796) (0.00804) (0.00950)
Price. OTHER -0.0140**  0.0119%* -0.0034 0.0059
(0.00608)  (0.00469) (0.00497) (0.00497)
Incomel -0.0005%** 0.0012***  -0.0005*** -0.0000
(0.00018)  (0.00030) (0.00016) (0.00015)
Ab -0.0141*  0.0280** -0.0048 -0.0088
(0.00786)  (0.01260) (0.00642) (0.00611)
cl -0.0266**  0.0373** -0.0019 -0.0083
(0.01163)  (0.01848) (0.00947) (0.00905)
c2 0.0181 -0.0328* 0.0075 0.0063
(0.01236)  (0.01949) (0.01034) (0.00968)
agehh 0.0111 -0.0000 -0.0058 -0.0030
(0.01282)  (0.02061) (0.01048) (0.00997)
sq_agehh -0.0002 0.0001 0.0001 0.0000
(0.00015)  (0.00024) (0.00012) (0.00011)
ageps -0.0092 0.0238** -0.0113%* -0.0054
(0.00684)  (0.01096) (0.00558) (0.00531)
sq_ageps 0.0002*  -0.0004***  0.0002** 0.0001
(0.00009)  (0.00015) (0.00008) (0.00007)
urban -0.0115%** 0.0198*** -0.0082%* -0.0003
(0.00408)  (0.00653) (0.00336) (0.00316)
holiday 0.0493*** _0.1017***  0.0186** 0.0312%**
(0.01037)  (0.01614) (0.00853) (0.00811)
Temp 0.0007**  -0.0012%** 0.0004 0.0002
(0.00029)  (0.00047) (0.00024) (0.00023)
cityl -0.0034  0.0301%**  -0.0272%** 0.0028
(0.00457)  (0.00714) (0.00386) (0.00355)
city2 0.0050*  0.0173***  -0.0224*** 0.0024
(0.00299)  (0.00474) (0.00241) (0.00232)
city3 0.0198***  -0.0027 -0.0259%** 0.0110%**
(0.00556)  (0.00777) (0.00434) (0.00408)
city4 0.0012 0.0235%**  .(0.0229%** 0.0012
(0.00446)  (0.00659) (0.00363) (0.00335)
city5 -0.0111**  0.0575%**  -0.0341*** -0.0086**
(0.00521)  (0.00850) (0.00435) (0.00411)
city6 0.0360***  -0.0059 -0.0203***  -0.0077***
(0.00330)  (0.00445) (0.00238) (0.00231)
city7 0.0291***  -0.0100**  -0.0217*** 0.0037
(0.00323)  (0.00482) (0.00256) (0.00242)
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Table B.4. (Continued)

© @) 3) @
VARIABLES wBEV wFOOD wCLEANING wPERCARE
city8 0.0085 0.0021 -0.0136%** 0.0084*
(0.00649)  (0.01010) (0.00513) (0.00487)
city9 -0.0091*  0.0305%**  -0.0170%** -0.0004
(0.00518)  (0.00748) (0.00380) (0.00369)
city10 0.0061 0.0234***  _0.0266%*%* 0.0007
(0.00528)  (0.00719) (0.00411) (0.00387)
cityll -0.0162%*** 0.0199***  _0.020]1*%** 0.0179%%**
(0.00372)  (0.00555) (0.00284) (0.00279)
ml -0.0006 -0.0077* 0.0051** 0.0034
(0.00266)  (0.00418) (0.00220) (0.00209)
m2 0.0046*  -0.0225%**  (.0078%** 0.0106%*%**
(0.00266)  (0.00426) (0.00218) (0.00208)
m3 0.0114%*** _.0.0321***  (.0080%** 0.0123%%*
(0.00269)  (0.00431) (0.00219) (0.00209)
m4 0.0045 -0.0153%** 0.0059** 0.0046*
(0.00321)  (0.00515) (0.00263) (0.00251)
m5 0.0054 -0.0102 0.0032 0.0005
(0.00429)  (0.00685) (0.00351) (0.00335)
mé6 0.0063 -0.0105 0.0005 0.0004
(0.00542)  (0.00870) (0.00443) (0.00422)
m7 0.0075 -0.0114 -0.0029 0.0021
(0.00635) (0.01018) (0.00519) (0.00494)
m8 0.0047 -0.0069 -0.0036 0.0020
(0.00619)  (0.00991) (0.00505) (0.00481)
m9 -0.0018 -0.0061 0.0008 0.0044
(0.00515)  (0.00819) (0.00420) (0.00401)
ml0 -0.0093**  0.0140%** 0.0009 -0.0067%*
(0.00386)  (0.00619) (0.00315) (0.00301)
mll -0.0131%** (0.0244%%** -0.0036 -0.0074 %%
(0.00285)  (0.00456) (0.00232) (0.00221)
Constant 0.0570 0.1788 0.4809%%** 0.2648
(0.22338)  (0.35876) (0.18287) (0.17364)
Observations 864 864 864 864
R-squared 0.626 0.558 0.653 0.604

100
Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.1)
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APPENDIX C

Results from the unrestricted 3SLS Model
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Table C. 1. Results of the unrestricted 3SLS model for the first-stage products

(1) ) 3) (4)
VARIABLES wBEV wFOOD  wCLEANING wPERCARE
Price BEV 0.0531 -0.0911 0.0382 -0.0031
(0.03918)  (0.06313) (0.02583) (0.02639)
Price_FOOD 0.0819 -0.6737* 0.4845%*** 0.1073
(0.24144)  (0.39048) (0.15979) (0.16330)
Price. CLEANING 0.0921*** -0.2739***  (.1300%** 0.0523%**
(0.03260)  (0.05271) (0.02157) (0.02204)
Price PERCARE  -0.1291***  0.0640 0.0255 0.0389*
(0.03369)  (0.05425) (0.02219) (0.02267)
Price. OTHER -0.0256 0.0133 0.0147 -0.0023
(0.01648)  (0.02668) (0.01092) (0.01116)
Incomel -0.0001 -0.0002 -0.0001 0.0004**
(0.00028)  (0.00045) (0.00018) (0.00019)
ab -0.0145*%  0.0283** -0.0063 -0.0079
(0.00793)  (0.01267) (0.00518) (0.00529)
cl -0.0298%*  0.0438** -0.0064 -0.0075
(0.01224)  (0.01958) (0.00801) (0.00817)
c2 -0.0082 0.0201 -0.0073 -0.0048
(0.01332)  (0.02133) (0.00872) (0.00890)
agehh 0.0123 0.0052 -0.0122 -0.0035
(0.01328)  (0.02124) (0.00869) (0.00887)
sq_agehh -0.0002 -0.0000 0.0001 0.0000
(0.00015)  (0.00024) (0.00010) (0.00010)
ageps -0.0067 0.0133 -0.0035 -0.0044
(0.00729)  (0.01167) (0.00477) (0.00487)
sq_ageps 0.0001 -0.0002 0.0001 0.0001
(0.00010)  (0.00016) (0.00006) (0.00007)
urban -0.0150%**  0.0220*** -0.0046 -0.0022
(0.00453)  (0.00725) (0.00296) (0.00303)
holiday 0.0348*** -0.0770***  0.0182** 0.02271%**
(0.01140)  (0.01826) (0.00747) (0.00762)
temp 0.0006*  -0.0010** 0.0004** 0.0001
(0.00030)  (0.00048) (0.00020) (0.00020)
cityl 0.0045 0.0040 -0.0194%** 0.0114**
(0.00698)  (0.01122) (0.00459) (0.00469)
city2 0.0031 0.0123 -0.0194%** 0.0051
(0.00485)  (0.00780) (0.00319) (0.00326)
city3 0.0261***  -0.0196 -0.0292%** 0.0216%***
(0.00769)  (0.01237) (0.00506) (0.00517)
city4 0.0116* -0.0072 -0.0168%** 0.0123%**
(0.00660)  (0.01062) (0.00434) (0.00444)
city5 -0.0066 0.0316**  -0.0237*** -0.0003
(0.00906)  (0.01459) (0.00597) (0.00610)
city6 0.0362***  -0.0094 -0.024 1 *#** -0.0025
(0.00421)  (0.00676) (0.00276) (0.00282)
city7 0.0333***  -0.0237***  -0.0197*** 0.0097***
(0.00429)  (0.00688) (0.00281) (0.00287)
city8 0.0139 -0.0211 -0.0124%* 0.0200%***
(0.00864) (0.01392) (0.00569) (0.00582)
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Table C.1. (Continued)

0 @) 3) @)
VARIABLES wBEV wFOOD wCLEANING wPERCARE
city9 -0.0115 0.0238** -0.0208*** 0.0078
(0.00738)  (0.01187) (0.00485) (0.00496)
cityl10 0.0128 0.0037 -0.0276%** 0.0117%*
(0.00791)  (0.01272) (0.00520) (0.00531)
cityll -0.0215%*% 0.0257*%*  _0.0257*%* 0.0207%%*
(0.00471)  (0.00754) (0.00309) (0.00315)
ml -0.0031 -0.0044 0.0046** 0.0026
(0.00308)  (0.00494) (0.00202) (0.00206)
m2 0.0054*  -0.0255%**  (.009]*** 0.0110%%**
(0.00287)  (0.00461) (0.00189) (0.00192)
m3 0.0119*** .0.0325***  (.0085%** 0.0119%%**
(0.00276)  (0.00441) (0.00180) (0.00184)
m4 0.0069**  -0.0191***  (0.006]*** 0.0055**
(0.00329)  (0.00527) (0.00215) (0.00220)
m5 0.0099**  -0.0177** 0.0033 0.0029
(0.00442)  (0.00707) (0.00289) (0.00295)
mé6 0.0097* -0.0166%* 0.0008 0.0021
(0.00551)  (0.00882) (0.00361) (0.00368)
m7 0.0090 -0.0145 -0.0019 0.0023
(0.00655)  (0.01048) (0.00429) (0.00438)
m8 0.0065 -0.0106 -0.0020 0.0022
(0.00641)  (0.01026) (0.00420) (0.00428)
m9 -0.0020 -0.0064 0.0024 0.0033
(0.00553)  (0.00885) (0.00362) (0.00369)
ml0 -0.0080%** 0.0104 0.0015 -0.0057%*
(0.00404)  (0.00647) (0.00265) (0.00270)
mll -0.0124%*% (0.0210%%** -0.0034* -0.0058%*3
(0.00301) (0.00482) (0.00197) (0.00201)
Constant -0.0323 0.3274 0.4528%%* 0.2340
(0.22512)  (0.35992) (0.14721) (0.15022)
Observations 864 864 864 864
R-squared 0.561 0.554 0.633 0.632

Standard errors in parentheses , *** p<0.01, ** p<0.05, * p<0.

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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APPENDIX D

Derivation of elasticities of demand with Tornqvist price index in LAIDS model
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The general LAIDS model can be specified with the equation below:
m=d+2nmn+@M%Jwi
j

+w,
2

K K
with the Tornqvist price index , In P}, = Z wl Inp, = Z(W"O ). In( Pi )
k=1 k=1 Pro

where w] is the average weight of the product “k”. Subscripts “zero” and “t” stand

for the base and current periods.

The expenditure share of the product “1” is: w, = %

where M is the total expenditure for the group of products that include the product "i"

Taking log and differentiating w.r.t price of “j”yiels,

Olnw, Olng, olnM olnM

— =1+ = =A+g, —

olnp, dlnp, Olnp, 7 Olnp,
Olnw, OlnM

g, =—A+ +

N

dlnp, Jlnp,

1 ow, 90lnM dlnP’
& =—A+— + -
! w, 0lnp, 0P Olnp,

where, A=1ifi=j and A=0ifi= ;.
From the LAIDS specification above,

ow, _ﬂélnPT
omp, " P omp,
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The derivative of In P” w.r.t prices of “j” is as follows,

r olnp’ & r
OlnP _ 7 onp +21n r ow,
Olmp, ' omp, 5 Oln p,

T
OlnP Zlnpk 1 ow,
8lnp/ 20In p,

since w;, = —(w,’( +wy,) and w} is constant. Then, using the LAIDS model above,

olnP" alnPT
+zlnpk [yk/ ln }

8lnp/ ;
Oln P & Oln P’ 1 &

- In p’ =w +=> Inp'y,
alnpj Zk:ﬂk Py alnpj f zzk: P Vi
oln P" S 1 &

1+ npl |=w +—Y Inply,.
alnpj( ;,Bk pk) f 2; P 7y

oln P" 1 & 1 & B
:(wf +527/"f lnp,f](1+az,b’k lnp,fj
k k

Olnp,

This expression will be substituted in the elasticity formula above later. Now, the

olnM

expression can be rewritten as , 81—:1+5 ; where ¢is the demand

In P” nP

T

elasticity of the upper group to which products “i”” belong to. This corresponds to the
elasticity of demand of the “beverage” group in the first-stage LAIDS model
estimated in this dissertation. This can be calculated by a similar formula after
having estimates the demand system for the product in the upper level. Now, these
expressions are substituted in the formula of the elasticity above to obtain the

following:
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=

1
& :—/1+;(7/ij - B

1

1
g;=—A+—
& = a4l

M/'i
& =—/1+ﬁ

' W
where, 4 =1

T T
[%_¢%amf’j+0+5)MnP

ow, 1 0lnM olnP’
‘911‘ + —+ T
: 8lnpjwl. Ooln P Glnpj
T r-!
omnP +(“_5)6lnP
dln p, dlnp,

alnpi alnp./’

wW.

l

om P’ [Lﬁ;_(lw)J

dlnp,

T l LS T 1 o T B l
—| W+ =D yyInp || 142D B Inp;
2 k 2 k w

ifi=j and A=0ifi# ;.

—B,—(1+9)

i

|
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APPENDIX E

Elasticities of cola products in every point of observation
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APPENDIX F

Results of the simple and nested logit models
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List of variables

Variable Abbreviation

Variable Name

p Deflated price of product j

Ins_jmn log of within nest market share of product j

ab :percentage of households being in AB social economic group in a
city/time

cl :percentage of households being in C1 social economic group in a
city/time

c2 :percentage of households being in C2 social economic group in a
city/time

age hh :average age of the head of households in a city/time

sq_age hh :squared age hh

age_ps :average ages of the purchasing persons in the household in a city/time

sq_age_ps :squared age ps

sizel :percentage of households having size of 1-2 persons

size2 :percentage of households having size of 3-4 persons

urban :percentage of households living in urban area

holiday :percentage of holidays in month

temp :monthly average temperature

Variable Variable Variable Variable

Abbreviation Variable Name Abbreviation Variable Name Abbreviation Name

cityl ADANA cityl8 KOCAELI month1 January

city2 ANKARA cityl9 KONYA month2 February

city3 ANTALYA city20 KUTAHYA month3 March

city4 BALIKESIR city21 MALATYA month4 April

city5 BOLU city22 MARDIN month5 May

city6 BURSA city23 MERSIN month6 June

city7 CANKIRI city24 MUGLA month7 July

city8 CORUM city25 NIGDE month§ August

city9 DENIZLI city26 ORDU month9 September

cityl0 DIYARBAKIR city27 OSMANIYE month10 October

cityll ERZURUM city28 SAMSUN month11 November

cityl2 ESKISEHIR city29 TEKIRDAG month12 December

city13 GAZIANTEP city30 TRABZON

cityl4 HATAY city31 USAK

cityl5 ISTANBUL city32 VAN

cityl6 IZMIR city33 YALOVA

cityl7 KAYSERI city34 ZONGULDAK
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Definitions of Model Titles

2SLS: Two-stage least square estimation with instrumental variables ‘“deflated
hourly wage index of cold drink industry”, “deflated price index of electricity”,
“average pack size of other firms’ products in the same nest/market/time”.

2SLS HAC Robust: Two-stage least square estimation with Heteroscedasticity and
Autocorrelation Robust Standard Errors. Instruments are same as in “2SLS”.

2SLS (2): Two-stage least square estimation with instrumental variables “deflated
hourly wage index of cold drink industry”, “deflated price index of electricity”,
“average pack size of other firms’ products in the same nest/market/time” and
“average of the prices of the product ‘j’ in other cities in the same shop type/time”.

2SLS Cluster Robust: Two-stage least square estimation with same instrumental
variables as in “2SLS” and it is assumed that errors of the products belonging to the
same firm are correlated (clustering on manufacturers).

2SLS (3) : Two-stage least square estimation with instrumental variables “deflated
hourly wage index of beverage industry”, “deflated price index of electricity”,
“average pack size of other firms’ products in the same nest/market/time”.

2SLS (3) HAC Robust: Two-stage least square estimation with Heteroscedasticity
and Autocorrelation Robust Standard Errors. Instruments are same as in “2SLS (3)”.

2SLS (3) Cluster Robust: It is assumed that errors of the products belonging to the

same firm are correlated (clustering on manufacturers). Instruments are same as in
the previous footnote.
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Estimation results for the nested logit model for each shop type

Table F. 2. Results of the nested logit models for chain shops

M @) 3) @) ®)
VARIABLES OLS 2SLS  2SLS HAC Robust 2SLS(2) 2SLS Cluster Robust
p ~0.360%%*  -4,122%%* 4.120%%% 2249k _4.122%%*
(0.0765)  (0.5919) (0.7476) (0.3357) (0.9195)
Ins_jmn 0.867%%%  (.4]8%%* 0.418%%* 0.316%%* 0.418%%*
(0.0061)  (0.0654) (0.0751) (0.0635) (0.0833)
ab D.017FFF ] 094%%* -1.094%#* S1.015%** ~1.094%%*
(0.1859)  (0.2562) (0.3309) (0.2697) (0.3628)
cl C1L122%H (. 728%** -0.728%* -0.835%#* -0.728*
(0.1802)  (0.2459) (0.3282) (0.2566) (0.4037)
2 0286  0.844%xx 0.844%* 0.789%* 0.844
(0.2264)  (0.3004) (0.3879) (0.3154) (0.5217)
agehh -0.193 -0.156 -0.156 -0.268 -0.156
(0.1754)  (0.2269) (0.2827) (0.2395) (0.3295)
sq_agehh 0.002 0.000 0.000 0.002 0.000
(0.0020)  (0.0026) (0.0033) (0.0028) (0.0038)
ageps L0.392%%*  _(,675%** 0.675%** -0.730%** L0.675%**
(0.0901)  (0.1229) (0.1610) (0.1282) (0.1754)
sq_ageps 0.006%**  0.009%*** 0.009%** 0.010%** 0.009%%*
(0.0012)  (0.0017) (0.0022) (0.0017) (0.0023)
sizel 0438 -1.524%%x _1.524%5% -1.140%%* -1.524%*
(0.2986)  (0.4271) (0.5497) (0.4364) (0.6495)
size2 -0.303*%  -1.662%** ~1.662%%* -1.475%%* ~1.662%%*
(0.1774)  (0.2513) (0.3392) (0.2568) (0.3817)
urban 1.079%%% ] 580%** 1.580% 1.348%% 1.580%*
(0.0927)  (0.1401) (0.1818) (0.1321) (0.2079)
holiday ~0.281%%% (,588%%* -0.588%%* -0.724%%% -0.588%%*
(0.1039)  (0.1423) (0.1362) (0.1499) (0.2057)
temp -0.004 0.006 0.006 0.001 0.006
(0.0030)  (0.0040) (0.0043) (0.0041) (0.0061)
ADANA L0.342%%% ] 044%%* -0.995%#*
(0.0829)  (0.1265) (0.1334)
ANKARA L0.57TFFF L] 26THH* -1.363%%*
0.0797)  (0.1376) (0.1416)
ANTALYA 0.183%%  -0.403%** -0.425%%*
(0.0747)  (0.1209) (0.1266)
BALIKESIR “0.391%%%  -0.356%%* -0.425%%*
(0.0954)  (0.1340) (0.1382)
BOLU 0.281 0.238 0.266
(0.2185)  (0.3232) (0.3351)
BURSA L0.423%%% (), 794%5* 0.797%%*
(0.0714)  (0.1076) (0.1136)
CANKIRI 0.412%%*  0.050 0.147
(0.1111)  (0.1638) (0.1704)
CORUM 0253 -0.851* 0.676
(0.3936)  (0.4980) (0.5146)
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Table F.2. (Continued)

M @) 3) @)
VARIABLES OLS 2SLS  2SLS HAC Robust 2SLS(2) 2SLS Cluster Robust
DENIZLI 0.196**  -0.075 -0.070
(0.0866)  (0.1234) (0.1305)
DIYARBAKIR 0.114  -0.692%*x -0.609%**
(0.0996)  (0.1467) (0.1529)
ERZURUM 0.043  -0.351%* -0.291%*
(0.0983)  (0.1403) (0.1465)
ESKISEHIR L0.373%%% (), 383%** -0.326%*
(0.0879)  (0.1229) (0.1287)
GAZIANTEP L0.456%*% ] 220*** ~1.105%%*
(0.0922)  (0.1363) (0.1417)
HATAY -0.327 0.087 0.413
(0.3248)  (0.4274) (0.4384)
ISTANBUL -0.676%%*%  -1.660%** -1.671%%*
(0.0792)  (0.1486) (0.1521)
IZMIR “0.410%%*%  _0.986%** S1.133%%*
(0.0836)  (0.1506) (0.1495)
KAYSERI 0.060  -0.278** ~0.352%%*
(0.0839)  (0.1209) (0.1272)
KOCAELI 0.148%%  -0.486%** -0.53 5%
(0.0693)  (0.1063) (0.1112)
KONYA 0.149%%  -0.300%** -0.368%%*
(0.0698)  (0.1121) (0.1165)
KUTAHYA ~0.962%%%  (,888%** -0.683%*
(0.1784)  (0.2367) (0.2428)
MALATYA 0.600%*%  (.430%** 0.482%%x
(0.0816)  (0.1179) (0.1230)
MARDIN 0.010  -0.526%** 0.515%%*
(0.0739)  (0.1128) (0.1188)
MERSIN 0.820%%% (621 *** 0.547%%x
(0.0828)  (0.1235) (0.1277)
MUGLA 0.135  -0.411* -0.295
(0.1713)  (0.2264) (0.2334)
NIGDE 0.368%**  0.086 0.137
(0.0826)  (0.1197) (0.1251)
ORDU -0.021 -0.126 0.031
(0.1666)  (0.3057) (0.3176)
OSMANIYE 0.392%%% (4] *** 0.403%%*
(0.0755)  (0.1097) (0.1153)
SAMSUN 0.685%%%  (0.676%** 0.678%%*
(0.0785)  (0.1132) (0.1185)
TEKIRDAG 0.045  0.606%* 0.528
(0.1578)  (0.2868) (0.3337)
TRABZON 0.001  -0.324%** -0.299%*
(0.0781)  (0.1139) (0.1195)
USAK -0.853%% -] 440%%* _1.243%x
(0.3341)  (0.5094) (0.5262)
VAN 0.300%**  0.147 -0.160
(0.0816)  (0.1201) (0.1252)
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Table F.2. (Continued)

M @) 3) @) B)
VARIABLES OLS 2SLS 2SLS HAC Robust 2SLS (2) 2SLS Cluster Robust
January 0.003 0.146%** 0.129%**
(0.0272)  (0.0369) (0.0389)
February -0.000 0.162%** 0.147%**
(0.0268)  (0.0374) (0.0396)
March -0.067** -0.003 -0.001
(0.0275)  (0.0362) (0.0383)
April -0.130***  .(0.093** -0.051
(0.0330)  (0.04306) (0.0458)
May -0.142%** (), 152%** -0.102*
(0.0427)  (0.0562) (0.0587)
June -0.082 -0.178** -0.108
(0.0550)  (0.0724) (0.0755)
July -0.098 -0.213** -0.129
(0.0645)  (0.0850) (0.0885)
August -0.133**  .0.236%*** -0.141
(0.0628)  (0.0834) (0.0865)
September -0.078 -0.133* -0.057
(0.0516)  (0.0685) (0.0711)
October -0.083**  -0.119** -0.067
(0.0396)  (0.0523) (0.0544)
November -0.008 0.018 0.042
(0.0293)  (0.0380) (0.0402)
Constant 11.804%** 19 (093***
(3.1002)  (4.0744)
Observations 11694 11364 11364 10707 11364
R-squared 0.764 0.864 0.431 0.584 0.431
Number of Product 84 62

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1

Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table F. 3. Results of the nested logit models for discounter shops

(1) (2) 3) 4) (5)
VARIABLES OLS 2SLS 2SLS HAC 2SLS (2) 2SLS Cluster
Robust Robust
p -0.198 -4.554%%* -4.554%** -5.013%*** -4.554%%*
(0.1823) (1.1461) (1.3979) (1.0260) (1.7612)
Ins_jmn 0.812%** 0.025 0.025 0.051 0.025
(0.0106) (0.1050) (0.1083) (0.0992) (0.1176)
ab 0.683* 0.194 0.194 0.487 0.194
(0.3825) (0.6137) (0.6864) (0.6059) (0.6968)
cl -0.720%* -0.756 -0.756 -0.169 -0.756
(0.3561) (0.5571) (0.6806) (0.5572) (0.7221)
c2 2.864%** 2.953 %% 2.953 %% 3.322%** 2.953 %%
(0.4260) (0.6544) (0.8447) (0.6545) (0.8878)
agehh 1.565%** 0.566 0.566 0.678 0.566
(0.3719) (0.5836) (0.6691) (0.5768) (0.7934)
sq_agehh -0.017*** -0.006 -0.006 -0.007 -0.006
(0.0042) (0.0066) (0.0075) (0.0066) (0.0089)
ageps -0.501*** -0.160 -0.160 -0.027 -0.160
(0.1739) (0.2737) (0.2932) (0.2678) (0.3313)
sq_ageps 0.007*** 0.001 0.001 -0.000 0.001
(0.0023) (0.0036) (0.0039) (0.0035) (0.0044)
sizel 2.642%%* 1.727 1.727 2.166** 1.727
(0.6558) (1.1071) (1.3155) (1.0620) (1.5207)
size2 -0.804** -2.522%** -2.52%** -2.842%** -2.522%**
(0.3435) (0.5804) (0.6429) (0.5731) (0.6889)
urban 0.940%** 2.483 %% 2.483 %%k 2.29] *** 2.483 %%k
(0.2023) (0.3735) (0.4307) (0.3602) (0.4635)
holiday -0.131 -0.555%* -0.555%* -0.400 -0.555*
(0.1869) (0.2771) (0.2628) (0.2871) (0.3299)
temp 0.004 0.009 0.009 0.005 0.009
(0.0056) (0.0083) (0.0085) (0.0085) (0.0093)
cityl 0.254%* -0.444* -0.333
(0.1499) (0.2536) (0.2471)
city?2 -0.991*** -2.081*** -2.011%**
(0.1313) (0.2489) (0.2410)
city3 0.503*** -0.436* -0.290
(0.1220) (0.2239) (0.2161)
city4 -0.906%** -0.676** -0.560**
(0.1634) (0.2634) (0.2598)
city5 0.107 -0.640 -0.527
(0.3138) (0.6870) (0.6689)
city6 -0.739%** -1.183*** -1.081***
(0.1146) (0.1958) (0.1906)
city7 0.786%*** 0.358 0.489%**
(0.1346) (0.2354) (0.2251)
city9 -0.281 0.391 0.493
(0.2937) (0.6991) (0.6815)
cityll -0.345%* -1.089%** -1.090***
(0.1988) (0.3311) (0.3243)
cityl2 -0.258 -0.537* -0.408
(0.1754) (0.3144) (0.3064)
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Table F.3. (Continued)

M @) @) 3)
VARIABLES OLS 2SLS 2SLS (2) 2SLS Cluster
Robust
city13 0.617%** -0.330 -0.239
(0.1845) (0.3141) (0.3022)
cityl4 0.702%:** 0.493 0.761%*
(0.2283) (0.3771) (0.3664)
cityl5 -0.877%%* -2.806%%** -2.454%%*
(0.1391) (0.3194) (0.2911)
cityl6 -0.597%*%* -1.25]1%%* -1.197%%*
(0.1438) (0.2609) (0.2507)
cityl7 0.483%** 0.287 0.203
(0.1318) (0.2125) (0.2114)
cityl8 -0.3]5%** -0.817%*** -0.755%**
(0.1052) (0.1834) (0.1778)
city19 0.071 -0.377* -0.396*
(0.1230) (0.2046) (0.2020)
city20 1.547%%% 1.343%%* 1.450%%*
(0.3935) (0.6844) (0.6652)
city23 0.113 -0.163 -0.100
(0.1239) (0.2064) (0.2017)
city24 0.226 0.741%** 0.768***
(0.1474) (0.2530) (0.2491)
city26 0.071 -0.328 -0.214
(0.1213) (0.2007) (0.1944)
city27 0.293%%* -0.271 -0.215
(0.1472) (0.2478) (0.2393)
city28 0.175 -0.267 -0.216
(0.1189) (0.2032) (0.1968)
city29 1.195%%: 1.067%** 1.177%%%
(0.1175) (0.1956) (0.1911)
city30 0.155 -0.388 -0.351
(0.1692) (0.3030) (0.2953)
city31 1.032%** 1.079%* 1.171%*
(0.2263) (0.5055) (0.4920)
city33 -0.328%** -0.498** -0.436%**
(0.1183) (0.2015) (0.1959)
ayl 0.058 0.238*** 0.2]2%%**
(0.0478) (0.0757) (0.0770)
ay2 -0.060 0.151%* 0.096
(0.0472) (0.0754) (0.0753)
ay3 -0.195%%* -0.117 -0.171%*
(0.0467) (0.0711) (0.0713)
ay4 -0.228*%* -0.176** -0.183%*
(0.0574) (0.0841) (0.0866)
ay> -0.267*** -0.295%*%* -0.238%**
(0.0757) (0.1115) (0.1147)
ay6 -0.327%%* -0.403*%** -0.360**
(0.0984) (0.1456) (0.1485)
ay7 -0.400%%** -0.530%%** -0.476%%*
(0.1160) (0.1719) (0.1756)
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Table F.3. (Continued)

M @) 3) @) 3)
VARIABLES OLS 2SLS 2SLS HAC 2SLS (2) 2SLS Cluster
Robust Robust

ay8 -0.386%** -0.389** -0.334*

(0.1133) (0.1668) (0.1713)
ay9 -0.240%** -0.258* -0.183

(0.0915) (0.1344) (0.1379)
ayl0 -0.138** -0.176* -0.174*

(0.0694) (0.1016) (0.1043)
ayll -0.120%** -0.147* -0.115

(0.0524) (0.0768) (0.0789)
city8 -0.115

(0.6684)
city25 -0.512

(0.4867)
Constant -27.439%** -9.569

(6.9058) (10.8159)
Observations 5530 5253 5253 4647 5253
R-squared 0.723 0.774 0.038 0.394 0.038
Number of Product 71 39

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table F. 5. Results of the nested logit models for non-chain shops

(1) () 3) “4) (5)
VARIABLES OLS 2SLS  2SLS HAC Robust 2SLS (2) 2SLS Cluster Robust
p 0.072 0.121 0.121 -0.484 0.121
(0.0719)  (0.8648) (1.0836) (0.9423) (1.3815)
Ins_jmn 0.871%***  (.478%%* 0.478%** 0.536%** 0.478***
(0.0073)  (0.0521) (0.0579) (0.0519) (0.0802)
ab -1.055%** (.8]12%** -0.812%%* -0.845%%* -0.812%**
(0.1844)  (0.2229) (0.2552) (0.2217) (0.2947)
cl -0.615%*% (. 782%** -0.782%** -0.787*** -0.782%**
(0.1836)  (0.2135) (0.2441) (0.2139) (0.3198)
c2 0.801***  0.593* 0.593 0.519 0.593
(0.2387)  (0.3162) (0.3792) (0.3229) (0.4636)
agehh -0.236 -0.156 -0.156 -0.118 -0.156
(0.1996)  (0.2334) (0.2641) (0.2325) (0.3110)
sq_agehh 0.003 0.002 0.002 0.001 0.002
(0.0023)  (0.0027) (0.0030) (0.0027) (0.0035)
ageps -0.264%%% ().340%** -0.340%** -0.336%** -0.340**
(0.0869)  (0.1005) (0.1200) (0.1002) (0.1504)
sq_ageps 0.004***  (0.005%** 0.005%** 0.004*** 0.005**
(0.0012)  (0.0014) (0.0016) (0.0014) (0.0020)
sizel 0.088 -0.306 -0.306 -0.116 -0.306
(0.3103) (0.3670) (0.4258) (0.3665) (0.4977)
size2 0.137 -0.416* -0.416 -0.284 -0.416
(0.1833)  (0.2196) (0.2661) (0.2189) (0.2941)
urban 0.428***  (.816%** 0.816%*** 0.815%** 0.816%***
(0.0969)  (0.1385) (0.1772) (0.1419) (0.2156)
holiday -0.156  -0.408*** -0.408*** -0.318** -0.408*
(0.1227)  (0.1476) (0.1468) (0.1473) (0.2341)
temp -0.002 0.000 0.000 0.001 0.000
(0.0031)  (0.0037) (0.0038) (0.0038) (0.0057)
cityl 0.058  -0.547%** -0.483%**
(0.1420)  (0.1764) (0.1724)
city2 -0.573%*% 1.378%** -1.244%**
(0.1389)  (0.1866) (0.1808)
city3 0.121 -0.333%* -0.322%*
(0.1332)  (0.1633) (0.1593)
city4 -1.346%*% 1,51 5%** -1.444 %%
(0.1513)  (0.1814) (0.1773)
city5 -0.066 -0.395* -0.343
(0.1971)  (0.2303) (0.2241)
city6 -0.929%*%  _]1.345%%** -1.306%**
(0.1343)  (0.1646) (0.1610)
city7 -0.183  -0.620%*** -0.596%***
(0.1365)  (0.1664) (0.1629)
city8 -1.666%**  -1.9]17*** -1.887***
(0.4292)  (0.4849) (0.4720)
city9 -0.311%*  -0.690%** -0.686***
(0.1398)  (0.1688) (0.1654)
city10 -0.102  -0.803*** -0.708*%**
(0.1500)  (0.1896) (0.1855)
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Table F.5. (Continued)

© @ @)
VARIABLES OLS 2SLS  2SLS HAC Robust 2SLS(2) 2SLS Cluster Robust
cityl1 -0.969%%* -] 803*k+ -1.662%%*
(0.1484)  (0.1957) (0.1921)
city12 0.907#** _].309%%* -1.270%%*
(0.1400)  (0.1684) (0.1645)
city13 0.164  -0.838%*x L0.773%%*
(0.1465)  (0.1840) (0.1800)
cityl4 0.060  -0.514%* -0.557%*
(0.1893)  (0.2214) (0.2217)
cityl5s 0.699%** ] 7] 2%k -1.530%**
(0.1386)  (0.1937) (0.1853)
city16 -0.459%%% (.91 7H* -0.870%**
(0.1414)  (0.1729) (0.1688)
city17 0.401%%% (.94 %% -0.840%**
(0.1404)  (0.1757) (0.1716)
city18 -0.447#%% (.8 ** -0.759%%*
(0.1325)  (0.1614) (0.1576)
city19 0.232%  0.752%%x -0.685%**
(0.1317)  (0.1649) (0.1609)
city20 0.489%¥* (. 776%* 0.767%%*
(0.1656)  (0.1942) (0.1918)
city21 0.229%  -0.346%* -0.248
(0.1340)  (0.1687) (0.1643)
city22 0407  -0.256 -0.129
(0.3308)  (0.3835) (0.3738)
city23 0.088  -0.412%* -0.353%*
(0.1345)  (0.1651) (0.1609)
city24 0.441%%%  (.5]5%%* 0.502%%
(0.1447)  (0.1744) (0.1706)
city25 0256 -0.814%%x -0.756%#*
(0.1769)  (0.2112) (0.2068)
city26 0.496%** (. 886*** -0.863%**
(0.1329)  (0.1607) (0.1569)
city27 0.310%*  -0.111 -0.040
(0.1389)  (0.1690) (0.1650)
city28 0112 -0.472%%x -0.385%*
(0.1349)  (0.1670) (0.1630)
city29 0.671%%%  (0.331%* 0.355%*
(0.1350)  (0.1625) (0.1583)
city30 0.379%*% (., 504% % -0.459%#*
(0.1425)  (0.1717) (0.1676)
city31 0.998%** ] 393 %k -1.346%%*
(0.1336)  (0.1620) (0.1579)
city32 0.523% -], ]28%%x -1.059%#*
(0.2860)  (0.3317) (0.3243)
city33 -0.580%%* -0.961%** -0.932%%*
(0.1353)  (0.1641) (0.1600)
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Table F.5. (Continued)

© @ 3) @) ®)
VARIABLES OLS 2SLS 2SLS HAC Robust 2SLS (2) 2SLS Cluster Robust
ayl -0.070** -0.002 -0.023
(0.0316)  (0.0371) (0.0377)
ay?2 -0.025 0.066* 0.048
(0.0309) (0.0370) (0.0372)
ay3 -0.121***  .0.081** -0.105%**
(0.0314)  (0.0364) (0.0369)
ay4 -0.176***  -.0.115%* -0.146%***
(0.0378)  (0.0449) (0.0458)
ay>s -0.221%*%% (0,197 *** -0.224%**
(0.0474)  (0.0556) (0.0574)
ay6 -0.156***  -0.176*** -0.200%***
(0.0598)  (0.0683) (0.0694)
ay7 -0.177**  -0.215%** -0.231%%*
(0.0697)  (0.0803) (0.0819)
ay8 -0.209%***  .(0.232%** -0.254%%*
(0.0686)  (0.0785) (0.0800)
ay9 -0.159%***  _(0.135%* -0.165%*
(0.0569)  (0.0661) (0.0676)
ayl0 -0.062 -0.082 -0.104%**
(0.0442) (0.0510) (0.0519)
ayll -0.011 -0.014 -0.025
(0.0337)  (0.0389) (0.0395)
Constant 9.927***  10.53]1%*
(3.7189) (4.4013)
Observations 9778 9521 9521 8818 9521
R-squared 0.734 0.878 0.491 0.670 0.491
Number of Product 80 49

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Results of the merger simulation
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Table G. 1. List of corrections for the own-price elasticities in medium markets-groceries

Correction on Coca Cola 2 1t + normal cola product (Medium)

Own-price

Region elasticity PCM

Original Corrected Original Corrected
Marmara -0.9183 -1.1 1.1812 0.981
Aegean -0.8333 -1.15 1.4071 0.998
Central Anatolia -0.877 -1.17 1.3054 0.957
Black Sea -0.8234 -1.15 1.0276  0.9689
Mediterranean -0.8151 -1.22 1.4156 09184

South Eastern Anatolia  -0.8317 -1.2 1.387 0.94

Correction on Coca Cola 1 It diet cola product

(Medium)
Own-price
Region elasticity PCM
Original Corrected Original Corrected
Black Sea -1.0759 -1.4 1.3973  0.9879

South Eastern Anatolia  -1.1841 -1.4 1.2644 0.984

Correction on Pepsi 2,5 1t normal cola product

(Medium)
Own-price
Region elasticity PCM
Original Corrected Original Corrected
Eastern Anatolia -1.0509 -1.1 1.0175 0.9712

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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Table G. 2. List of corrections for the own-price elasticities in chain shops

Correction on Coca Cola 2.5 1t normal cola product (Chain)

Own-price
Region elasticity PCM
Original Corrected Original Corrected

Marmara -0.9446 -1.15 1.1957 0.975
Aegean -0.9604 -1.25 1.269 0.9595
Central Anatolia -0.9471 -1.15 1.1869  0.9706
Black Sea -0.8264 -1.2 1.4565 0.9781
Mediterrancan -0.9116 -1.2 1.2976  0.9704
Eastern Anatolia -1.0957 -1.2 1.0229  0.9301

South Eastern Anatolia

Correction on Coca Cola 1 It diet cola product (Chain)

Own-price
Region elasticity PCM
Original Corrected Original Corrected
Eastern Anatolia -1.1863 -1.25 1.0657 0.9944

Correction on Coca Turca 2.5 It normal cola product (Chain)

Own-price
Region elasticity PCM
Original Corrected Original Corrected
Eastern Anatolia -1.0004 -1.1 1.0416  0.9464

Correction on Pepsi 2.5 It normal cola product (Chain)

Own-price
Region elasticity PCM
Original Corrected Original Corrected
Eastern Anatolia -0.9919 -1.1 1.0082  0.9091

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1
Author's own calculations using Ipsos/KGM and TURKSTAT data.
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TURKISH SUMMARY

Rekabet hukuku ve politikasi, iktisatla bircok acidan iliskilidir. Bu tezin amaci,
Tiirkiye’deki igecek endiistrisinde —6zel olarak da kolali i¢ecek piyasasinda— talep
yapisinin ve pazar gilicliniin analizi yoluyla, rekabet politikasinin iktisadi ac¢idan
incelenmesi alanina katkida bulunmaktir. Tezin ilk ampirik boliimiinde, iki agamali
biitceleme ¢ercevesinde dogrusallastirilmis Ideale Yakin Talep Sistemi (AIDS)
kullanilarak, igecek fiiriinleri igin bir talep sistemi tahmin edilmektedir. Ardindan,
ikinci ekonometrik ¢aligma olarak, kolali igecek liriinlerinin talep esneklikleri marka
ve paket hacmi diizeyinde basit ve yuvali logit modeller yordamiyla tahmin
edilmektedir. Son boliimde de, tahmin edilen talep esnekliklerinden yararlanilarak,
firmalarin pazar giiciiniin derecesi 0l¢lilmekte ve bir birlesme/devralma simiilasyonu
teknigi cercevesinde kolalr igecek saglayicilari arasindaki hipotetik bir birlesmenin

olasi etkileri tahmin edilmektedir.

Tezdeki ampirik ¢alismalarin tiimiinde aymi veri seti kullanilmistir. Veri setinin asil
boliimiinii olusturan “Hanehalki Tiiketim Paneli Veritabani1”, 6zel bir piyasa
arastirma sirketi olan Ipsos/KMG Tiirkiye’den temin edilmistir. Veritabani, panele
katilan hanehalklarinin hizli devinen tiiketim mali harcamalarina iliskin verilerinin
hanehalk1 diizeyinde derlenmesiyle olusturulmustur; Ocak 2000 ile Mayis 2006
arasindaki donemi kapsamaktadir ve, 2006 yil1 itibariyle, Tiirkiye’nin 34 kentinde
yasayan 6000’den fazla hanehalkina iligkin veriyi igermektedir. S6z konusu verilerin
kapsaminda, panel katilimcilar1 tarafindan satin alinan iriinlerin fiyati, miktari,
markasi, paket biiylikliigli ve tipi ile birlikte ilgili iirlinlin satildigi magaza tiirii
hakkinda bilgiler de yer almaktadir. Bu bilgilerin yanisira, katilimcilarin yasi, sosyo-
ekonomik konumu, hanehalki biyiikligii ve yerlesim yeri gibi bilgiler de
veritabaninda mevcuttur. Hanehalk: diizeyinde bulunan orijinal veriler, tezde tahmin
edilen ekonometrik modellerde kullanilabilmelerine olanak saglamak amaciyla

toplulastirilmistir. Toplulastirma, bazi gozlem noktalarinda gézlenemeyen fiyatlarin
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bulunmas: sorununun iistesinden gelmek icin gerekli goriilmiistiir. Tiirkiye Istatistik
Kurumu tarafindan saglanan girdi maliyetlerine iliskin verilerden de aragsal

degiskenler olarak yararlanilmistir.

Kolali igecek piyasasimnin tezin odagi olarak tercih edilmesinin iki dayanagi
bulunmaktadir. Bunlardan ilki, kolali igecek piyasasinin oligopolistik bir yapiya
sahip olmasidir. Rekabet hukuku ve politikasi, genel olarak eksik rekabet
piyasalarinda faaliyet gosteren firmalarin davraniglariyla ilgili bulundugu i¢in, kolali
icecek piyasasinin tezin amaci agisindan uygun bir tercih olacag: diistiniilmistiir.
Ikincisi, Rekabet Kurumu ile piyasada lider konumdaki kolali igecek saglayici
arasinda bas gosteren, kola ve diger ticari iceceklere iliskin pazarin nasil
tanimlanmasi gerektigi hakkindaki tartismalardir. lgili pazarin tanimlanmasi, pazar
giicliniin gelismis bir analizinin yapilabilmesi ic¢in gerekli 6nadimlardan birini
olusturur. Homojen {irlinlere kiyasla, farklilagtirilmis {irtinler icin ilgili pazarin
tanimlanmas1 gorece daha zordur. Icecek iiriinleri yiiksek oranda farklilastirilmis
trlinlerdir ve farklilastirilmis {iriin piyasalarinin pazar tanimina yonelik analizi, talep
tarafi ozelliklerin de dikkate alinmasini zorunlu kilar. Bu tezde, kolal1 i¢cecekler i¢in
ilgili pazarin tammlanmasinda “SSNIP'’-testi” olarak bilinen giincel ydntem

uygulanmustir.

SSNIP-testi talep yapisinin Ozelliklerini ve alternatif {iriinler arasindaki ikame
imkanlarint dikkate alir. Dolayisiyla, SSNIP-testinin gerektigi gibi uygulanabilmesi
i¢in, irlinlerin talep esnekliklerinin analize dahil edilmesi zorunludur. Bu amagla,
tezde AIDS modelinin dogrusallastirilmis bir versiyonu kullanilarak, i¢ecek iiriinleri
icin bir talep sistemi belirlenmis ve tahmin edilmistir. AIDS modelinin
spesifikasyonu, temel olarak, belirli bir iirlinlin bir hanehalkinin biit¢esindeki
harcama paymin, iirlinlerin fiyatlarinin logaritmasi ve bir fiyat endeksi tarafindan

deflate edilmis toplam hanehalki harcamasiyla regresyona sokulmasina dayanir.

' SSNIP: Fiyatlarda kiigiik fakat belirgin, kalici artis (Small but Significant Non-transitory Increase in
Prices).
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Rotterdam modeli ya da translog modeli gibi diger talep modelleriyle
karsilastirildiginda, AIDS modelinin bazi avantajlar1 bulunmaktadir (Deaton ve
Muellbauer, 1980:312). AIDS modeli, esas maliyet fonksiyonunun ikinci dereceden
lokal bir yakinlastirmasi olarak kabul edilebilecek belirli bir maliyet fonksiyonundan
tiretilir. Ayrica, tahmin edilecek denklemler, herhangi bir talep sisteminin birinci
dereceden lokal bir yakinlastirilmasi olarak ele alinmalarina yetecek sayida

parametre igerirler.

AIDS modelinin bagka bir avantaji, tiiketiciler lizerinden toplulastirmaya elverisli
olmasidir. Ayrica, mikroekonomi teorisinden kaynaklanan homojenlik ve simetri
kisitlamalarmin uygulanmasina ve test edilmesine de imkan verir. Ote yandan,
maliyet fonksiyonunun igbiikeyligine iliskin teoretik kisitlamanin modelin katsay1
matriksi lizerinde bir kosula doniistiiriilmesine elverisli degildir (Erdil, 2003:37).
Orijinal AIDS modelinin dogrusal olmayan tahmin teknikleri kullanilarak tahmin
edilme zorunlulugu da bir bagska dezavantaj olusturur. Bu sorun, literatiirde, toplam
harcama degiskenini deflate eden orijinal fiyat endeksinin yerine, tahmin Oncesi
olusturulan Stone fiyat endeksinin kullanilmasi ile ¢éziimlenmistir. Bu yolla model
dogrusal tahmin yontemleri kullanilarak tahmin edilebilir. Ancak Buse (1994: 783),
AIDS modelini dogrusallastirmak amaciyla Stone benzeri endeksler kullanmanin
tutarsiz tahminlere yol actigmni gdstermistir. Ote yandan Buse ve Chan (2000), Stone
endeksi yerine Tornqvist fiyat endeksinin kullanilmasinin, dogrusallastirmadan
kaynaklanan sapmay1 azalttigini ortaya koymuslardir. Dolayisiyla, bu tezde, dogrusal
AIDS modelinin tahmin edilmesinde ve talep parametrelerinin tahmin edildigi her

iirlin i¢in fiyat endeksinin olusturulmasinda Tornqvist endeksi kullanilmisgtir.

Tezde, her talep denkleminin hata terimleri arasinda korelasyonun dikkate alinmasi
ve daha etkin tahminler elde edilebilmesi amaciyla, icecek iirlinleri igin talep
tahmininde sistem yaklagimi tercih edilmistir. AIDS benzeri modellerin bir
dezavantaji, serbestlik derecesi sorunundan Otiirli, modelde ¢ok sayida {iriiniin

icerilmesine imkan vermemesidir. Bu nedenle, tezde, tahmin edilecek parametrelerin
293



sayisini azaltabilmek amaciyla, iki asamali biitceleme yaklasimi benimsenmistir.
Talep sisteminin ilk asamasinda, gida, igecekler, temizlik maddeleri, kisisel bakim
malzemeleri gibi toplulastirilmis harcama gruplar1 yer almistir. Ikinci asama {iriinleri
ise kola, meyveli gazoz, sade gazoz, meyve suyu, maden suyu, sise suyu, ¢ay, graniil
kahve, Tiirk kahvesi, bira ve rakidan olusmaktadir. Birinci ve ikinci asama

denklemleri eszamanli olarak ayni sistem igerisinde tahmin edilmektedir.

Bu talep sisteminin tahmininde kullanilan 6rneklem, Mayis 2000 — Mayis 2006
doneminde Tiirkiye’nin 12 biiyiik kentine iligkin gozlemleri kapsamaktadir. Tahmin,
fiyat endekslerindeki ve toplam harcama degiskenlerindeki endojenligi de dikkate
alabilmek amaciyla, ¢ asamali en kii¢lik kareler (3SLS) yontemiyle yapilmistir.
3SLS yontemi, bir denklemler sisteminin tahmininde aragsal degiskenlerin de
kullanilabilmesine imkan vermektedir. Aragsal degiskenler anlamlilik (relevance) ve
gecerlilik (validity) agisindan test edilmislerdir. Testlerde anlamlilik ve gecerlilik
reddedilmemistir. Homojenlik ve simetri kisitlar1 her denklem i¢in ayr1 ayri test
edilmistir. Toplam 65 kisittan yalnizca 12’°si reddedilmistir. Ardindan kisitlar, kisith
model ile kisitsiz modeli kiyaslayan “likelihood ratio” (LR) testi ile de sinanmig ve
LR testinde de kisitlar reddedilmemistir. Literatiirde, AIDS modelinde Tornqvist
endeksine yer veren bir esneklik formiilii bulunamamasi nedeniyle, talebin fiyat
esnekliklerinin hesaplanmasinda kullanilabilecek bir formiil bu tezin yazan
tarafindan tliretilmistir. Esneklikler, irinlerin fiyat ve harcama paymin ortalama

diizeylerinde hesaplanmustir.

Sonuglar, igecek {irtinlerinin kendi fiyat esnekliginin -0,684 oldugunu, baska bir
deyisle, esnek olmadigini ortaya koymaktadir. Kola, sade gazoz, ¢ay, bira ve rakinin
kendi fiyat esneklikleri negatiftir ve %5 diizeyinde istatistiksel olarak anlamlidir.
Meyveli gazoz, meyve suyu, maden suyu, ve sise suyunun kendi fiyat esneklikleri
anlamli bulunmamistir. Meyveli gazoz ile sade gazoz arasindaki ikame esnekliginin
kuvvetli oldugu goriilmiistiir; aralarindaki ¢apraz fiyat esnekligi 3,323 ve 1,917°dir.

Her iki iirlinlin fiyatindaki bir artis, kola talebini etkilemedigi gibi, kola fiyatindaki
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bir artis da bu iiriinlerin talebini etkilememektedir. Kolanin kendi fiyat esnekligi -
1,45’tir ve anlamlidir. Bu bulgular, kolanin sade ve meyveli gazoz iirlinleriyle ayni
ilgili iirlin pazarinda yer almaktan ¢ok, kendi basina ayri bir ilgili iirlin pazar

olusturdugunu gostermektedir.

Kolanin daha genis bir ilgili {irlin pazarimin bir unsuru mu oldugu, yoksa kendi
basina bir ilgili pazar olarak mi1 ele alinmas1 gerektigi konusunda karara varabilmek
i¢in, kolanin kendi fiyat esnekligi kullanilarak SSNIP testi yapilmistir. Test, kolali
icecek Treticisi hipotetik bir tekelin fiyatin1 karli olarak %35 -10 oraninda
arttirabilecegini ve dolayisiyla kolanin ayri1 bir ilgili iiriin pazar1 olarak kabul
edilmesi gerektigini ortaya koymustur. Ardindan, pazar giiciiniin dl¢iilmesi ve kola
piyasasinda hipotetik bir birlesmenin olasi etkilerinin degerlendirilmesi amaciyla,
kolal1 igecekler i¢in talep esneklikleri, basit ve yuvali logit modellerinin Berry (1994)
tarafindan gelistirilen bir versiyonu kullanilarak marka ve paket hacmi diizeyinde
tahmin edilmistir. Bu modeller, ¢ok sayida iiriin i¢in toplulastirilmis veri kullanilarak
talep parametrelerinin tahmin edilmesine elverisli olduklar1 gibi, endojenlik sorununa
karsi dogrusal aragsal degisken tekniklerinin kullanilmasina da imkan
vermektedirler. Ancak, Ote yandan, capraz fiyat esneklikleri {izerinde bazi
kisitlamalar koymaktadirlar. Basit logit modeli, belirli bir iirliniin fiyatina gore diger
tiim drlnlerin capraz fiyat esnekliklerinin esit oldugunu varsayar. Yuvali logit
modelinde bu kisitlama, iriinler arasinda a priori bir ayrimlastirma varsayilarak
gevsetilmektedir. Benzer iiriinlerin ayni yuva igerisinde yer aldigi varsayilir. Bu
durumda, farkli yuvalarda yer alan {iriinlerin ¢apraz fiyat esnekliklerinin aym
yuvadakilere gore farklilasmasina ve boylece daha esnek ikame bi¢imlerine imkan
taninmig olur. Diger taraftan, ayni yuvada bulunan iirlinlerin ¢apraz fiyat esneklikleri,
ilgili yuvadaki belirli bir {iriiniin fiyatina gore esittir. Bu tezde, diyet ve normal kola
tirlinlerinin ayr1 yuvalarda yer aldig1 varsayilmistir. Teknik bir gereksinim olarak da,
meyveli gazoz ve sade gazozlar, “kola disinda kalan gazli mesrubat” adiyla
toplulastirilarak “dis Ttriinler” kategorisi olarak tanimlanmis ve {igiincii yuvaya

yerlestirilmistir.
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Bes farkli magaza tiiri i¢in ayr1 ayr1 tahmin yapilmistir. Her denklemin bagiml
degiskeni, belirli bir {irlinlin goreli pazar paymin logaritmasi olarak belirlenmistir.
Her kola markasinin her farkli hacimdeki paketi ayri bir iiriin olarak kabul edilmistir.
Kiiciik saglayicilar tek bir saglayici olarak ele alinmistir. Tlgili talep modellerinde
toplam 93 ayr1 {iriin yer almaktadir. Talep denklemlerinin agiklayici degiskenleri; her
iirlin ve her ay icin ortalama fiyat, niifus degiskenleri ve kukla degiskenler ile birlikte
diger talep kaydirici degiskenlerden olusmaktadir. Tahminde iki asamali en kiigiik
kareler (2SLS) yontemi kullanilmistir. Yuvali logit modelinde, iirlinlerin yuva-ici
pazar paylar1 ek bir acgiklayict degisken olarak yer almistir. Bu degiskenin katsayisi,
ayni yuvada bulunan iriinlerin fayda korelasyonunu gdstermektedir. Diagnostik
testler, hata terimlerinin heteroskedastik ve otokorelasyonlu oldugunu ortaya

koydugundan, “robust” tahmin yontemleri kullanilmistir.

Magaza zincirleri ve orta biylklikteki magazalar-bakkallar icin belirlenen
modellerde, fiyat ve yuva-i¢i korelasyon katsayilari istatistiksel agidan anlamli,
isaretleri de teoretik olarak beklenen yonde ¢ikmistir. Indirimli magaza satiglarina
iligkin yuvali logit modelinde yuva-i¢i korelasyon anlamli ¢ikmamistir. Zincir dist
magazalara iligkin fiyat katsayis1 da anlamli bulunmamistir. Dolayisiyla, bu tiirdeki

magazalar i¢in yuvali logit modelinin uygun olmadig1 sonucuna varilabilir.

Yuvali logit modeliyle elde edilen esnekliklerin, basit logit modeliyle elde
edilenlerden daha yiiksek oldugu gozlenmektedir. Sonuglar, kolali igecek {irtinii igin
talebin, kii¢iik paketlerde biiyiik paketlere gore daha esnek oldugunu gostermektedir.
Ortalama olarak esneklik, en kiiclik paketten (200 ml.) en biiyiik pakete (3000 ml.)
dogru -5,131 ile -1,048 arasinda degismektedir. Yuvali logit modellerinde, ayn1 yuva
icindeki capraz fiyat esnekliklerinin, diger yuvadaki iirlinlerin ¢apraz fiyat
esnekliklerine gore belirgin olarak daha yiiksek ¢iktigr goriilmektedir. Bu sonug,
beklendigi iizere, ayni gruptaki iiriinlerin diger gruplardaki iiriinlere kiyasla ikame

edilebilirliklerinin daha yliksek oldugunu ortaya koymaktadir.
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2,5 It.’lik paketlerdeki normal kola iiriinleri en fazla satilan kalemi olusturmaktadir.
Bu tip tiriinlerde Coca Cola’nin kendi fiyat esnekligi mutlak deger olarak magaza
zincirlerinde birden biraz diisiik (-0,946), orta biiyiikliikteki magazalar-bakkallarda
ise birden biraz yiiksek (-1,009) ¢ikmaktadir. Bu tip paket i¢cin en yiiksek talep
esnekligi, magaza zincirlerinde -1,294 ve orta biiyiikliikteki magazalar-bakkallar i¢in
-1,348 olmak iizere Pepsi Cola’ya aittir. Magaza zincirlerinde diger firmalarin
tirtinlerinin esnekligi mutlak deger olarak birin altindadir. Kii¢iik hacimli paketler
arasinda en ¢ok satilan 330 ml’lik pakette {i¢ ulusal firmanin kendi fiyat esneklikleri -
4’lin altinda ¢ikmistir. Bu paket icin magaza zincirlerinde en yiiksek talep esnekligi
Coca Cola’ya (-4,5), orta biiyiikliikkteki magaza ve bakkallarda da Pepsi’ye (-4,8)
aittir. Genel olarak, normal kolali igeceklere olan talebin, diyet iiriinlere kiyasla daha
esnek oldugu goriilmektedir. 1000 ml.’lik normal kolalarin ortalama olarak kendi
fiyat esneklikleri Coca Cola i¢in -2,25 ve Pepsi i¢in -2,12 iken, ayn1 hacimdaki diyet

tirtintinde bu degerler sirasiyla, -1,80 ve -1,93 olarak bulunmustur.

Yuvali logit modelle tahmin edilen esneklikler, pazar giiciiniin 6l¢lilmesinde ve Pepsi
ile Cola Turca arasindaki hipotetik bir birlesmenin olas1 etkilerinin
degerlendirilmesinde kullanilmistir. Pepsi ve Cola Turca markalari {iriinlerin toplam
pazar paylar1 %30 ile %35 arasindadir. Fiyat-maliyet marji kavrami, pazar giliciiniin
bir Olciisii olarak alimmistir. Fiyat-maliyet marjlariin 6l¢iilmesinde, kolali igecek
tedarikgilerinin farklilastirilmig iriinlerle fiyat rekabetine giristikleri bir Bertrand
oyunu varsayilarak birinci derece kosullar1 ¢oziilmiistiir. Magaza zincirlerinde 1
1t.’lik paketler icin fiyat-maliyet marjlar1 %50 ile %66 arasinda, 330 ml.’lik paketler
icin de %27 ile %33,5 arasinda degismektedir. Bu degerler, orta biiyiikliikteki

magazalarla kiyaslandiginda gorece diistiktiir.

Uriinlerin icerdikleri kalori bakimindan farklilastirilmalarinin firmalarin pazar
giiclinli nasil etkileyecegini gorebilmek i¢in, normal ve diyet {irlinlerin birbirinden

bagimsiz birimlerce iretildikleri varsayilarak, fiyat-maliyet marjlart yeniden
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hesaplanmistir. Sonuglar, normal kola iireticilerinin diyet iiriin de {liretme karari
vermeleri halinde, fiyat-maliyet marjlarinin % 0,1-% 0,4 arasinda artacagini ortaya
koymaktadir. Diyet iirlin iiretenlerin normal kolal1 igecek de iiretmeleri halinde ise,

marj iireticiye ve magaza tiiriine gore % 4,3 ile % 27,4 arasinda artis gostermektedir.

Pepsi ile Cola Turca arasinda hipotetik bir birlesmenin potansiyel etkilerinin
degerlendirilebilmesi igin, her ilgili pazarda birlesme sonrasi pazar yapisinin birinci
derece kosullarinin, birlesme sonrasi fiyatlar igin ¢6ziimlenmesi gerekmistir.
Birlesme simiilasyonunun sonuglari, birlesen firmalarin fiyatlarinin magaza
zincirlerinde ortalama % 15,64 ve orta biiyiikliikteki magazalarda da ortalama %
21,02 oraninda artacagini ortaya koymaktadir. Coca Cola da fiyatlarini arttiracaktir.
Piyasa fiyati, ortalama olarak, magaza zincirlerinde % 16,64 ve orta biiyiikliikteki
magazalarda % 21,79 oraninda artis gostermektedir. Bu durumda, tiiketici fazlasi
magaza zincirlerinde % 4,97 ve orta biiyiikliikteki magazalarda % 4,46 oraninda
azalmaktadir. Birlesen firmalarin hasila acisindan pazar paylari, birlesme sonrasinda

ortalamada belirgin bir degisme gostermemektedir.

Rekabet otoritesinin birlesme sonrasi olasi fiyat artiglarina tolerans gostermeyecegi
ve birlesecek firmalarin marjinal maliyetlerde azalma biciminde gerceklesecek
etkinlik artiglarinin ancak bu birlesmeyle miimkiin olabilecegini savunacaklari
varsayildiginda, birlesen firmalarin birlesme sonrasinda marjinal maliyetlerinin
magaza zincirlerinde % 13,22 ve orta biiyiikliikteki magazalarda % 16,98 oraninda

azalacagini gostermeleri gerektigi hesaplanmustir.

Bu sonuglar, oligopolistik bir piyasada toplam pazar paylari yalmizca % 30-35
civarinda bulunan tedarikgiler arasindaki bir birlesmenin bile belirgin fiyat artiglarina
ve tiiketici fazlasinda azalmaya yol agabilecegini ortaya koymaktadir. Yalnizca
hakim durum oOlgiitiine dayanarak birlesme ve devralmalarin kontroliinii amacglayan

geleneksel rekabet politikalari, bodyle bir birlesme sonrasinda ortaya cikabilecek
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pazar giicii artigint kontrol altina almakta yetersiz kalabilirler. Bu tezde de
gosterildigi gibi, hakim durumda bulunmayan firmalar arasindaki bir birlesme de
pazar giiclinii arttirma potansiyeline sahip olabilir ve hakim durum kriterinden daha
kuvvetli bir politika enstriimanina ihtiya¢ dogurabilir. Tiirk rekabet kanununda
degisiklige gidilmesini amaglayan yeni kanun taslaginin, Avrupa Birligi’ndeki
gelismelere de paralel olarak, birlesme ve devralmalarin kontroliine iliskin kriterlerin
kapsamini genisletmesi beklenmektedir. Yeni kanun taslagi, hakim durum kriterini
dislamamakta, fakat ona ek olarak Rekabet Kurumuna rekabeti belirgin olarak
azaltacak birlesme ve devralmalar1 yasaklama yetkisini tanimaktadir. Bu degisiklik,
iktisadi ag¢idan, firmalarin birlesmelerinin bir hakim durum yaratmayacak olmasi
halinde bile, fiyatlarda belirgin bir yiikselme ya da tiiketici fazlasinda belirgin bir
azalmayla sonug¢lanmasi s6z konusu oldugunda birlesmeye izin verilmeyebilecegi
seklinde yorumlanabilir. Yeni taslagin mevcut bicimiyle yasalagsmasi durumunda,
hem Rekabet Kurumu, hem de birlesmek isteyen taraflar rekabet politikastyla ilgili
iktisadi analiz yontemlerinden daha fazla yararlanma gereksinimi duyacaklardir. Bu
olasilik, akademik kurumlarda, Rekabet Kurumu’nda ve ilgili yargi kurumlarinda
bilgi ve veri yeterliligi acisindan kapasite insasina yonelik c¢abalarin arttirilmasini

giindeme getirebilecektir.
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