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ABSTRACT 

 

HEDONIC PRICE MODELLING IN TURKISH REAL ESTATE 

MARKETS: THE CASE OF BAYRAKLI, ĶZMĶR 
 

Housing markets are often recognized as heterogenous structures that varies 

across spatial units and time. The determinants of house prices have been increasingly 

analzed recently in the literature, but, mostly in a linear setting, in almost all studies. 

Purpose of the current study is to investigate the micro-determinants of house prices in 

Adalet and Mansuroĵlu Neighborhoods located in Bayraklē District of Ķzmir Province by 

using both linear Hedonic and nonlinear methods. In total, 278 apartments are analyzed. 

The data is collected in a period November 2018 - March 2019.  The semi-logarithmic 

linear and non-parametric nonlinear forms were used as a functional form in order to 

analyze the significance of physical and environmental characteristics of the apartments. 

As a result, nonlinearity is found as weakly evident which fails to alter the results obtained 

from linear method. In terms of determinants, structural carachteristics (i.e. size, rooms 

and age of the building) are found as more significant determinants than locational 

caractheristics (i.e. distance from CBD). 
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¥ZET 

 

T¦RKĶYE GAYRĶMENKUL PĶYASALARINDA HEDONĶK FĶYAT 

MODELLEMESĶ: BAYRAKLI , ĶZMĶR ¥RNEĴĶ  
 

Konut piyasalarēndaki fiyat geliĸmeleri ­oĵu zaman mekanlar arasē ve zaman 

i­inde dengesiz bir yapēdadēr. Ķlgili yazēnda konut fiyatlarēnēn dinamikleri artan bir ilgi 

ile analiz edilmekte, ancak ­oĵu ­alēĸma sadece doĵrusal yºntemler izlemektedir. Bu 

­alēĸmanēn amacē Ķzmirôin Bayraklē Ķl­esinde bulnan Adalet ve Mansuroĵlu 

mahallelerindeki konut fiyat dinamiklerini doĵrusal Hedonik ve doĵrusal olmayan 

yºntemler ile araĸtērmaktēr. Veriseti toplam 278 konuttan oluĸmakta olup, ilgili veriler 

2018 (Kasēm) - 2019 (Mart) dºneminde elde edilmiĸtir. Yarē-logaritmik doĵrusal 

denklemler ve parametrik olmayan-doĵrusal olmayan fonksiyonlar kullanēlarak konut 

fiyatlarē yapēsal ve ­evresel etkenler baĵlamēnda incelenmiĸtir. Ortaya ­ēkan ºnemli 

sonu­ doĵrusallēĵēn hala ge­erli olduĵu, konut fiyat geliĸiminde yapēsal ºzelliklerin 

(konut yaĸē, b¿y¿kl¿ĵ¿ ve oda sayēsē), lokasyon ºzelliklerinden (MIAôya olan uzaklēk) 

daha ºnemli olduĵudur. 
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CHAPTER 1 

 

 

INTRODUCTIO N 

 

 

In the literature on urban economics, local housing markets have received a 

considerable attention over the recent decades. Housing is the most extensively used part 

which covers the widest area of human life and urban space. It is described as a 

commodity that is produced for consumption which meets the requirements of shelter, 

safety, comfort, socialization, and aesthetics. (McDonald and McMillen, 2007) In 

particular, determinants of the house prices are of particular interest. Housing market 

represents one of the biggest sectors in Turkey that accounts for about 1/3 of the economic 

activities (together with construction industry & real estate services) (¥zdoĵan, 2017). 

Attendently, housing prices have been frequently investigated by experts from different 

disciplines such as economics and planning. (¢etintahra, ¢ubuk­u, 2012) Hence, 

understanding the nature and evolution of price dynamics is crucial from an urban policy 

standpoint.  

Moreover, from a methodological point of view, there are some important gaps in 

the literature that should be investigated. The existing literature has largely relied upon 

the linearity of determinants while ignoring largely the investigation of possible non-

linearities. 

There are some factors which has defined the value of real estate property. 

Fundamentally, an increase in prices of a good is related to the attraction of location and 

characteristics of goods (Debrezion, Pels& Rietveld, 2007). The difference in property 

values is correlated with physical, level of accessibility and environmental factors. 

(Debrezion, Pels& Rietveld, 2007) Housing market has some differences than other 

markets; high cost of housing supply, permanent residence, growth effect on secondary 

markets, the necessity of the rental market as a result of need, durability, spatial 

immovability, indivisibility, high purchasing cost, use as collateral in financial 

transactions and above all, multidimensional heterogeneity, justify the use of hedonic 

price technique. (Garcia & Raya, 2011) 
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The market value of housing is generally analyzed through the hedonic price 

model based on microeconomic theory. Hedonic price method helps in defining the 

influence of these characteristics. It is a method which used to estimation the apparent 

prices of features that differentiate products. 

Purpose of the current study is to investigate the micro-determinants of house 

prices in Adalet and Mansuroĵlu Neighborhoods located in Bayraklē District of Ķzmir 

Province by using both linear Hedonic and nonlinear methods. In total, 278 apartments 

are analyzed. The data is collected in a period between November 2018 - March 2019. 

In detail, the addressed research questions are the followings; 

i. Are House Prices Heterogenous? 

ii. What are the major determinants behind house prices? 

iii.  Are the linear models relevant in hedonic price modelling? 

In terms of methodology, many variables are contstructed initially, such as the 

structural proprties of apartments (i.e. size of a dwelling unit, number of rooms, age etc.) 

as well as locational caratheristics (such as distance from central locations). Following 

this, descriptive and explorative analyses are provided. Then, linear and nonlinear 

regression analyses are pursued together with a marginal impact analyses. 

As a result, nonlinearity is found as weakly evident which fails to alter the results 

obtained from linear method. In terms of determinants, structural carachteristics (i.e. size, 

rooms, age of the building) are found as more significant determinants than locational 

caractheristics (i.e. distance from CBD). 

With regard to the relevance of the field of study, Bayraklē has been transforming 

from a residential zone to a new Central Business District of Izmir. Thatôs why 

understanding the determinants are quite important and interesting. 

Remaining part of the study is structured in a following way. In section 2, 

theoretical framework and literature survey is explained, in section 3, determination of 

functional form is pursued, in section 4 dataset, place of study, methods and results are 

presented. In section 5, study is concluded. 
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CHAPTER 2 

 

 

THEORETICAL FRAMEWORK  

 

 

Demand and supply are fundamental economic forces that determine housing 

market prices.  To conceptualize the mechanism of the real estate markets in urban areas, 

supply and demand frameworks are handled as analytical tools. This chapter aims to 

explain the basic concepts of economic principles that operationalize housing prices.  

This section will provide a summary of the main economic principles governing 

the urban real estate market. This course covers the basic analytical tools for 

conceptualizing the supply and demand and the theory of price determination 

mechanisms for studies in urban real estate markets. 

 

 

2.1. Housing Demand 

 

 

Conventional Economic Theory stated that real estate prices fundamentally 

depend on the elemental guidelines of supply and demand. Understanding this basic 

economic principle of law of demand; when the quantity of properties is scarce but if the 

demand is high, number of units are demanded at higher prices. Current prices and rents 

play a role as endogenous determinants of real estate demand (in Figure 2.1). However, 

as seen in Figure 2.2. the quantity demanded may vary not only by endogenous 

determinants, but also by exogenous determinants that assist the real estate appraisal such 

as prices of substitutes, population, employment, income/wealth and expectations. 

(Mourouzi-Sivitanidou, 2011) 
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Figure 2.1. Fundamental Law of Demand 

(Source: Mourouzi-Sivitanidou, 2011) 

 

 

 

 

 

Figure 2.2. Shifts in Demand 

(Source: Mourouzi-Sivitanidou, 2011) 

 

 

2.1.1. Price Elasticity of Demand 
 

 

The price elasticity of demand is the most important microeconomic concept of 

the price change in the quantity demanded of a product in relation to its price change.  

To understand the formula for calculating the coefficient of price elasticity, it is 

expressed mathematically as;  
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‐Ὀ
ЎὖȾὗὴὩὶὧὩὲὸὥὫὩ ὧὬὥὲὫὩ Ὥὲ ήόὥὲὸὭὸώ ὨὩάὥὲὨὩὨ

ЎὖȾὖὴὩὶὧὩὲὸὥὫὩ ὧὬὥὲὫὩ Ὥὲ ὴὶὭὧὩ
                               ςȢρ         

                            

| ŮD | > 1 [demand is price elastic] 

| ŮD | = 1 [demand is unit elastic] 

| ŮD | < 1 [demand is price inelastic] 

 

 

This term shows how many percent of the amount the quantity demanded will fall 

in response to a 1% increase in price. If the price elasticity shows a value, which is more 

than 1, demand is considered as elastic, if the opposite happens that means being less than 

1%, then the price is inelastic. Being inelastic of a good means that its prices do not 

change very much given changes in demand. In addition, this value is equal to 1 is called 

the unit elastic. 

Substitutes are quite significant in terms of price elasticity of demand. For 

instance, at the middle-income housing types have more substitutes than luxury housing 

that high-income level consumers prefer. According to Kau and Sirmans (1985), investors 

generally prefer inelastic project demands. Because, even if the price of a real estate 

increases, the demand will not decrease at the same rate and consequently the investors 

will be increased their rate of profit. 

 

 

2.2. Housing Supply 

 

 

The law of supply points out that as the price of an item rises up, suppliers will 

endeavor to maximize their profits by increasing the amount offered price for sale. There 

are main drivers that manage real estate development and decision making process like 

the fundamental law of supply, price elasticity of supply and other factors.  

In this section, real estate supply behaivor will be investigated. These concepts 

can be compiled in 3 notions which are firstly, long-run aggregate supply, short-run 

aggregate supply and lastly one of the most important supply components of the market 

is the new construction. (Mourouzi-Sivitanidou, 2011). 
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2.2.1. The Long-Run Aggregate Supply 
 

 

The Long-Run Aggregate Supply describes the relevance between long-run price 

levels and the total supply of goods produced during a long time. It focuses on the long-

term operation of the real estate market. (Mourouzi-Sivitanidou, 2011). As seen in Figure 

2.3, quantity supplied goes up as the price rises.  

 

 

 

 

Figure 2.3. The Long-Run Aggregate Supply 

(Source: Mourouzi-Sivitanidou, 2011) 

 

 

2.2.2. The Short -Run Aggregate Supply 
 

 

Aggregate supply in the short-run is designated as the total production of goods 

at different price levels while the real estate stock is fixed. In the Figure 2.4. it has been 

shown that the supply side is constant and its relation with the price. In other words, the 

short-run supply of real estate is unconcerned with changes in prices. 

 

 

 

Figure 2.4. The Short -Run Aggregate Supply 

(Source: Mourouzi-Sivitanidou, 2011) 
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2.2.3. New Construction 
 

 

Since the real estate is a long-lived property, the new construction in this market 

has an important role in supply. To the extent of the fundamental law of supply, the 

upward trend in real estate prices also raises the supply in the market. According to Figure 

2.5. Pmin represents a reasonable minimum value that suppliers can make a profit in the 

market. Developers to understand the affordability of property in consumer groups use 

this threshold.  

 

 

 

 

Figure 2.5. New Construction  

(Source: Mourouzi-Sivitanidou, 2011) 

 

 

 

 

 

Figure 2.6. Effects of Exogenous Shifters on New Construction  

(Source: Mourouzi-Sivitanidou, 2011) 
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New construction reflects the total of completed construction in the market. 

Within this scope, there are exogenous factors that impress the price in any real estate 

project involve capital, labor, land, building materials. The higher the cost of these 

factors, the lower the rate of construction. This will negatively affect the tendency of 

investors to make new construction, due to the lower margin of profit. Hence, as it can be 

seen from Figure 2.6. a downward shift occurs. (Mourouzi-Sivitanidou, 2011). 

 

 

2.3. Price Determination Mechanism 

 

 

Real estate prices are specified based on the interaction between the demand and 

supply. The figure 2.7 depicts that when the sellers and buyers overlaped in the graphic 

óP*ô which is intersection point called as equlibrium level, QD=QS. 

 

 

          

 

Figure 2.7. Price Determination Mechanisms 

(Source: Mourouzi-Sivitanidou, 2011) 

 

 

In order to understand the basic principle of this issue, it will be substantial how 

the supply-demand balance is applied in the real estate market.  
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The short-run supply and the long-run supply are different from each other. 

According to Figure 2.7. (a); in short-run mechanism, while price increases supply is 

fixed and demand indicates downward alteration.  

On the other hand, at Figure 2.7.(b), the long-run mechanism, while the prices are 

increasing due to excessive demand in P1, if we look at the P2 level of that graph, this 

time the consumer will not want to pay more money to the property, as there is excess 

supply observed and therefore the sellers will have to go down in prices. 
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CHAPTER 3 

 

 

RELATED EMPIRICAL LITERATURE  

 

 

Hedonic Price Model is a method that is used to estimate the determinants of the 

properties. It is used to measure the benefits or prices of heterogeneous goods, such as 

housing, whose utility cannot be directly measured. Because the hedonic price model 

allows the calculation of the effect of the qualities of a good or service on the price of a 

good or service. (Ekĸioĵlu, 2010) Through the instrument of the Hedonic Price Model, 

firstly, the relationship between the properties of a property and its price is established. 

The effect of each additional feature on price and how these features differentiate the 

product are investigated. (¥zkan ve Yalpēr, 2005).  

According to Sirmans et al. (2005), the housing unit is not a homogenous 

commodity. Malpezzi (2003) highlighted the rise of hedonic price modelling based upon 

heterogeneousness of both consumers and dwelling types. The fact that housing is a 

heterogeneous commodity that includes multiple variables that determine the price of a 

house. However, the prices of these properties in the market are not calculated. Therefore, 

the hedonic price model method tries to determine the effect of each property that the 

house has on the housing price. 

 Hedonic price models that help to understand consumers housing preferences 

support the fundamentals of conventional economic approach. This term is used to define 

the weights of the comparative importance of the various components while creating the 

"usefulness and desirability" index. (Goodman, 1998) Housing prices are determined by 

the combination of the value of each physical and spatial factors that the property has. 

These factors include many structural and environmental variables such as; living area 

size, number of storeys, gated site within security, risk of eartquake, neighborhood area, 

transportation, social facilities, travel time to job or age of the building etc. 

One important study is implemented by Sirmans et al. (2005) who examined 125 

empirical studies which were used Hedonic Price Modelling recently some commonly 
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used variables were determined in their study. The used variables were classified in 

various categories (Sirmans et al., 2005): 

1. Constructional features: Size, number of bathrooms, number of bedrooms, 

number of floors etc. 

2. Internal features: Flooring, quality of furniture, heting systems, design, 

materials, fixtures etc. 

3. External features:Terrace, pool, autopark, elevator, frontage etc. 

4. Environmental features related nature: Sea view, mountain view, hills, 

valley, river, forest or vista that has nice scenery.  

5. Environmental features depend on location and district: Socio-economic 

status of residents, crime rate, distances to significant points or such territorial landmarks 

such as central business district, port and railway station. 

6. Environmental characteristics resulting from public services: Quality of 

nearby schools, hospitals, public goods, existence of social facilities. 

7. Marketing, occupancy and selling characteristics: Regional analysis of real 

estate appraisers, valuation criterias, while home ownership generally affects positively, 

being empty is not for selling price.  

8. Financial issues: housing loans, being in execution has negative affect, 

whether the loan is eligible. 

Haas (1922) first used hedonic model in the field of agriculture. Haas (1922) tried 

to explain the farm area, which is defined as dependent variable, with the independent 

variables of the size of the city and the distance to the city. (Kaya, Atan, 2014) In addition, 

Malpezzi (2001) claims that hedonic term was first used to create a car price index in 

1939 by Andrew T. Court. Lancasterôs (1966) theoretical model are one of the following 

studies associated with the hedonic price modelling that was not specifically improved 

for the housing market, but it was one of the most important pillars of the housing market 

literature. He provided a microeconomic basis for estimation methods based on the 

utility -oriented of each characteristics of the goods. Consumer demand theory argues that 

the consumer makes a choice according to the characteristics that constitute the goods 

(Lancaster, 1966). Similarly, Rosen (1974) argued that commodity prices (hedonic 

prices) that are a combination of different characteristics and whose benefits cannot be 

measured directly. According to Rosen, the price of a commodity (hedonic price) is the 

summation of the prices of its characteristics. Thus, the HPM is used to measure the 
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impact of the characteristics of property on the price. (Rosen, 1974). When both Turkey 

and worldwide studies that are examined, it is seen that a property price is based on a 

bundle of attributes. These contain structural, socio-economic, location-related, 

environmental characteristics and can be grouped in 4 categories: (Efthymiou & 

Antoniou, 2013) 

I. The Features of the Residence (number of surface, rooms, floor etc.) 

II. Qualification of the Community (demography, income, education level etc.) 

III.  Accesibility Indicators (distance from CBD, metro station etc.) 

IV. Environmental Quality (noise, air, etc.) 

 

 

3.1. Empirical Studies on the World 

 

 

There are number of empirical studies implemented in the World. For instance, 

Ridker and Henning (1967) gave the first example of this model. They evaluated the 

impact of air pollution on households while making a decision on dwelling unit selection 

by using the linear price function. Kain and Quigley (1970) in order to test both the sale 

and rent dependent variable; they used the independent variables of building quality, 

construction quality, house characteristics, location, success of education places in the 

vicinity, age, number of bathrooms, typology of house, hot water and furnished house for 

rent. Moreover, Straszheim (1973) find out that the location of a house was a significant 

factor to clarify housing price changes in different regions with linear hedonic price 

method by the help of the independent variables that are the number of rooms, the age of 

the house and the size of the house in its study. Rosen (1974) made more emphasis on the 

determination of price and an extensive contribution is supplied for hedonic price theory. 

It has shown how heterogeneous products compile together with their various properties 

and how the marginal price ranges of these characteristics are estimated with a hedonic 

model. Furthermore, Rosen (1974) has described certain amounts of property-related 

features as hidden or hedonic prices, in the price of an observed property.  

Housing price determinants can diversified in terms of the internal structure of the 

house, and the external structure of housing such as location, neighborhood structure, 
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market conditions and housing policies. (Keskin, 2008) In other words, exterior features 

refer to physical, spatial, demographical, and economic structure of neighborhoods. The 

hedonic literature assumes that both physical and spatial features of dwelling unit 

specifies the house prices (Watkins, 2001). Harsman and Quigley (1991) emphasized that 

housing market analysis needs to be made more locally than national factors because the 

location of the house has a decisive influence on the housing price. Clapp (2003), for 

example, tried to explain the house prices with the local regression model because of the 

differences in the location of the house. The accuracy of estimated market values can be 

enhanced in a considerable extent by including the spatial inputs of the housing to hedonic 

equations, which could reduce forecast errors in market research. (Basu and Thibodeau, 

1998). 

On the other hand, Goodman (1978) described the attributes as "shadow prices" 

that reflecting given attributes of the house and has divided the cities into city center and 

suburban layers. He evaluated the housing prices according to the building typology, age, 

number of black persons in the region and number of rooms. In addition, Palmquist (1984) 

divided the city into 7 metropolitan areas and the price of the houses were evaluated 

according to have parking space and ventilation. Kim (1992) tried to explain the average 

rent prices with such variables; number of bathrooms, number of rooms and income level 

of households.  

Fletcher et al., (2000) emphasized the need to use a wide range of diagnostic 

statistics to describe a good model. On this subject, with 1600 property data obtained 

from the Midland region of England and the hedonic price model were examined with 

various diagnostic tests. 

Wilhelmsson, (2000) tried to examine the effects of trafic noise parameter on 

dwelling units in Stockholm by the aid of the log-lineer function. The results of the 

empirical analysis show that, for a home in a noisy place in comparison with located in a 

quiet place, consumers prefer o pay less 0.6% per decibel or 30% less than the total price. 

Moreover, we look at another study of Wilhemsson, (2002) in Stockholm, it is examined 

that housing prices and household expenditures in his study; household size, income and 

price elasticities play a very important role in price estimating. Households with 

increasing incomes have a tendency more space and better quality interior design is 

preferred. 
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When Maurer et al., (2004) examined the Parisian housing market, while the 

number of floors that flat is located in the apartment complex affect positively the price 

of housing, the occupancy rate of flats impacts negatively in the bourgeois districts. 

Toda and Nozdrina (2004) estimated that the prices of apartments in Moscow, 

which are far from the city center and subway station have decrease in house prices and 

that the spacious kitchen and well maintained houses have increased the prices. 

The Hedonic price method had been used to investigate the impact of access to 

surface and groundwater on land prices in India. (Gundimeda et al., 2004)  

Kim and Park (2005) identified the changes of the house prices concerning spatial 

determiners in the new towns in Seoul and surrounding areas, and found that the spatial 

order was not associated with housing prices. 

In the study of Wen, Jia and Guo (2005) in the city of Hangzhou, they have 

evaluated the relationship of housing properties in terms of structural, location-based, 

neighborhood-related and other features. As a result of the study, it was observed that 

structural features were the most effective variable in determining housing prices with a 

rate of 60% and it is followed by %19,8 location criteria, %16,5 neighborhood and in the 

rate of %2,7 other features. 

Cohen and Coughlin (2005) predicted the relationship between noise level and 

housing prices in residential areas near Atlanta International Airport and found that 

housing prices increased as noise decreased. 

Fan et al. (2006) examined Singapore's second-hand housing market in terms of 

the relationship between housing prices and housing properties by using a decision-tree 

approach. 

Kestens et al. (2006) used data interested in household such as household type, 

age, educational status, income, and previous lease time of buyers to measure the 

heterogeneity of implicit prices by using Apply Geographical Weighted Regressions. 

Debrezion et al., (2007) found that the house price differences between the 

housings where are located near at the railway station and the backland was about 4.2% 

for the average dwelling unit and it is also about 16.4% for the average commercial 

property. Furthermore, it is determined that every 250 meters of housing is closer to any 

station and the price of a house is 2.3% higher than the commercial ones.  

For the period between July 2004 and June 2006, all commercial residences sold 

in Shanghai have analyzed by separating zones. Hence, the housing price decreases 5% 
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on average when being located 1 km farther away from the CBD zone; this situation has 

a more sharp impact on outer zones. (Chen & Hao, 2008) 

Wong (2008) suggested that people are generally want to pay more price to the 

houses that are close to successful schools, living areas, bus stops and shopping malls. 

Vor and Grootôs research (2009) represents to the impact of unfavorable 

components of industrial zones have considerably negative influence on housing sales. It 

is estimated that the houses, which are 250 meters away from an industrial site, will be 

sold 14.9% less than those in 2250 meters in Dutch industrial sites. 

Sue and Wong (2010) found that in Singapore, there was a price increase, which 

is newer, larger, and higher floor homes. 

Perdomo, (2011) analyzed the impacts of the Transmilenio BRT system on the 

sampled 304 residential units by way of SHP Model in Bogota, Columbia. The results of 

this study dispalys that if the distance to the nearest TransMilenio station increases by 1 

m, the average housing price decreases by about 0.05% per square-meter. Table 2.1 

contains a general review of empirical studies around the world for the determination of 

housing prices. 

 

 

3.2. Empirical Studies in Turkey 

 

 

The studies with hedonic price estimates has been observed in the early 2000s in 

Turkey. ¦­doĵrukôs study (2001), 2718 surveys were gathered from real estate agents in 

all districts of Izmir. The factors affecting the real estate prices were tested in Izmir with 

a hedonic approach. In the study, coefficient estimates were significant in terms of both 

internal and the external factors of the dwelling (the location of the dwelling, whether it 

is within the site). When the regional variables were attached to the model, the regions 

that have high housing prices are determined.  

Ustaoĵlu (2003) suggests that factors such as internal services, access to the office 

and office on the upper floors have a positive effect on office rental prices in Ankara.  

Yankaya and ¢elik (2005) analysed the relationship between transportation 

accessibility and property values in specific to zone of Ķzmir subway stations by using 
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hedonic price modelling. The results indicate positive effect on housing prices depending 

on the Ķzmir subway investment.  

Baldemir et al. (2007) have estimated the housing parameters for Muĵla province. 

Being in a site of a house and the number of rooms characteristics of a house was found  

to be negative on the housing price. However, it is observed that these values are positive 

in the observations, which are 1500-2000 meters away from city center. 

¥zus et al. (2007) summarized the relationship between housing prices and 

properties with 1468 housing on sale in Ķstanbul by using hedonic pricing model in linear 

form. When the estimation results are evaluated in general, it can be said that the most 

important factors affecting the housing prices at the metropolitan level are the area of the 

housing, the sea view and the sub-market variables. 

Karagºlôs study (2007) in Ankara, predicted some efficient factors in determining 

housing prices such as being in a site, being in the high-income area, having a park, 

number of floors, size of house, number of rooms, elevator, parcel area, proximity to 

shopping center, age of house, used material and equipment. Also in ¢ankaya 

Neighborhood in Ankara, It is estimated that the factors such as region, number of rooms, 

number of toilets, hall, dwelling place, total number of storeys and gross area of the 

residence are significant in the model and the size of the house is the variable that best 

describes the house price.  

Selim (2008) has analyzed the drivers that define the price of housing within the 

help of 5741 household inputs between the dates from 1 January 2004 to 31 December 

2004 by using the Household Budget Survey 2004 data in Turkey. As the most important 

variables affecting the housing prices, the type of housing, type of building, number of 

rooms, size of the house and other structural variables such as having a water system, 

having a pool and natural gas service were found to be meaningful. It also estimated that 

housing prices in urban areas were 26% higher than in rural areas. 

Arēkan (2008) in his study examined the factors affecting housing rent for Istanbul 

province. As a consequence of the study; it has been determined that the housing in the 

European side and housing in the site negatively affect housing rents, having cable TV in 

the house, having infrastructure services in the neighborhood, increasing the number of 

rooms, the presence of an aspirator in the kitchen of the dwelling affects in a positive 

way. On the other hand, it has been determined that the deposit and the dues have an 

increasing effect on housing rent. 
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According to abayhanôs study; It has tried to determine whether urban green areas 

have an economically measurable impact on residential real estate. The increase in the 

value of the vista for an average house from 1 to 7 causes an increase of approximately 

75 thousand TL. Location characteristics are expressed as the relation of the region where 

the real estate is located with the whole geographical area. The most important fixed 

position feature that can be specified is proximity. Regardless of the type of proximity 

(proximity to the city center, proximity to transport routes, proximity to shopping centers, 

etc.), it has an impact on house prices. (Abayhan, 2009) 

Selim and Demirbilek (2009) stated that urban dwellers pay 46% more rent than 

rural areas. All the variables except age had a positive effect on housing rents. Moreover, 

the type of housing, type of building, number of rooms, size of the house, water system, 

pool, natural gas, and cable broadcast as well as effective in rental prices.  

Ekĸioĵlu (2010) has examined the effect of environmental aesthetics on housing 

prices in Izmir through rent or sale apartments. Within the scope of the study, a certain 

area was selected on the border of Karĸēyaka district of Ķzmir and information was 

collected about 100 houses from 18 real estate agents. It was found that when the interest 

and pleasantness of the fa­ade of the purchased houses increased, the security of 

neighborhood, well-being, attractiveness, pleasantness and harmony of the environment 

increased and the presence of the elements creating visual pollution decreased; the desire 

to own the house and the estimated prices increased. 

¢aĵlayan and Eban (2011) examined the relationship between house prices and 

their characteristics for the 992 houses using the hedonic pricing approach with semi-

logarithmic Regression Model for the last 3 months period of the 2007 year from the date 

of October in Istanbul. They described the housing properties affecting the house prices 

as number of bathrooms, street, residential facade, garage, security staff, heating system, 

cable TV, kitchen area, number of rooms, within the site, whether the European or 

Anatolian side, the age of the building. According to the results obtained from model 

estimates; while security, heating system, garage for automobiles and cable TV, kitchen 

area, rooms increases the prices of the houses and the fact that the house is on the street 

reduces the price. In addition, interestingly, the buildings located on the Anatolian side, 

the age of the building had a positive impact on the housing price. 

In Cingºzôs study (2011) for Ķstanbul city, it is estimated that the district has a 

significant impact more than structural features on the price, the distance to the city center 
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affects the price negatively; the parking lot on the site of dwelling, the number of rooms 

and the size of the houses have a positive influence the housing prices. 

G¿ndoĵdu (2011) investigated the contribution of each variable and spatial factors 

to the marginal price and rental price in the central districts of Isparta. The neighborhood 

where the house is located, its proximity to the bazaar and its proximity to the schools 

increase the rent prices; traffic, noise and crime rates have been found to have a low 

impact on rent.  

Kaya (2012)  in the housing size variable after 200 square meters of an increase 

in price has been observed, while the price of the housing % 6.82 decreases in stove-

heating, having a central heating system is increased the price % 2.54.  

Koramaz and Dºkmeci (2012) examined the relationship between the housing 

prices and the features of the house for sale in Istanbul between the May-July 2009 dates 

by using the hedonic pricing approach in semi-logarithmic form. In the model, it is stated 

that the changes in housing prices in Istanbul are mostly explained by spatial variables 

such as distance to MIA, distance to sub-centers, distance to public transportation and 

distance to coastline. 

Tekel and Akbarishahabi (2013) aimed to evaluate the price changes in the houses 

located nearby the Ankara Botanical Park by means of hedonic price modeling and as a 

result, this parameter increases the housing prices. 

Ayan and Erkin (2014) made a study for the Izmit province in 2012. It contains 

405 apartment building observations that analysed to determine housing price influencers 

by the semi-logarithmic form of HPM. According to the results of the study, construction 

quality, residential area, having an additional bathroom and being on the ground or 

basement floor, swimming pool and having a security are the most effective features in 

determining house price and buyers willing to pay 10% more to live in the fresh air.  

Yayar and G¿l (2014) conducted three model experiments for 739 flats in the city 

center of Mersin, which are linear, semi-logarithmic and full-logarithmic forms. It has 

been determined that the residence has a garden, being in a site, being away from public 

transportation stations decrease the housing prices. 

Yayar and Karaca (2014) tried to determine the factors affecting the house prices 

in the TR83 region by hedonic model. The most important variables affecting the 

apartment prices positively are the number of baths, the number of lifts, located on the 
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avenue and the heating; in other respects in the negative direction, it is determined that 

the housing location is in ¢orum city center, usage of fuel-oil and being on the first floor. 

Bulut et al., (2015) observed 395 sample of residential use at the three central 

neighborhoods in Samsun that are Canik, Ķlkadēm and Atakum. In this context, the fact 

that the apartment is larger than one square meter increases its price by 0.6%. The price 

of buildings with a building age of 5 and higher is 8.9% cheaper than 0-4 year olds. 

Daĸkēran (2015) made questionnaires with 102 households by random selection 

in Denizli. According to the results of the model, the floor of the house, elevator, number 

of rooms, number of bathrooms, heating system, distance from educational institutions, 

health institutions and the proximity to the city center has stated that the variables 

significantly affect housing prices. 

Uyar and Yayla (2016) used HPM to examine the relationship between the prices 

of and the structural, physical, spatial, payment and neighborhood characteristics of the 

dwellings for 2797 housing units in Istanbul for a period of last 3 months of 2013. 

According to the forecast results, the basement floor was negative side with 22.51% and 

the Bosphorus view was the most positive effect with 34.04%. 

According to Afĸar et al., (2017) study o Eskiĸehir province. In the period of 

November-December 2016, 4311 houses for sale were used. As a result of the study, it 

was determined that the size of the house, the number of rooms and bathrooms, existence 

of central heating system, the presence of the elevator, car park, built-in kitchen, and the 

en-suite bathroom, being located at the first floor, and the neighborhood where located 

influence housing prices.   

Demircan (2018) has studied the effects of spreaded unwanted odor around 

surrounding real estate values in Narlēdere District-Ķzmir by Southwestern Advanced 

Biological Wastewater Treatment Plant with the help of Hedonic Price Method. 

After all; according to these studies that were examined from related literature, as 

anticipated in introduction part, studies in general have focused on the linear setting while 

largely igoring possible nonlinearities. The housing price determinants generally built on 

a foundation of the structural features of the house, environmental factors affecting the 

housing price, location-dependent factors, and distance-dependent variables. Table 2.2 

inludes a general review of empirical studies in Turkey and also specific to Ķzmir for the 

determination of housing prices. 
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CHAPTER 4 

 

 

DETERMINING THE FUNCTIONAL FORM OF 

HEDONIC PRICE MODELLING  

 

 

There are few functional forms used widely in the literature. In this section, we 

provide information about the major ones. These functional forms are following as; 

Linear Model, Full-logarithmic model, Linear- logarithmic model and Logarithmic-linear 

models. 

 

 

4.1. Linear Model 

 

 

It is a hedonic price function which is seen when there is a full linear direction 

between the dependent price of housing and the independent variables. (Kaya, 2012) 

 

 

P = Ŭ + ɓ1 X1 + ɓ2 X2 + ɓ3 X3 +ééééééé+ ɓn Xn + Ůi                                  (4.1) 

 

 

P = Price of housing, 

Xn = Characteristics of housing, 

 Ŭ = Constant term, 

ɓn = Hedonic price of each characteristics 

Ůi =  Error term 
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When the hedonic price function pattern is linear, it is expected that the absolute 

increase or decrease in the characteristics will cause absolute increase or decrease in the 

price of the house. However, although it is assumed that there is an absolute change, the 

use of the linear hedonic price function pattern is generally not preferred in the 

determination of the price of housing. (Triplett, 2006) 

 

 

4.2. Full- Logarithmic Model  

 

 

In this function, the hedonic price function pattern is created, where each of the 

dependent and independent variables is in the logarithmic form. 

 

 

Ln P = Ŭ + ɓ1 ln X1 + ɓ2 ln X2 + ɓ3 ln X3 +ééééééé ɓn ln Xn + Ůi      (4.2) 

 

 

In this model, the parameters of the properties give the flexibility values of the 

properties. In other words, the percentage change occurring in the properties of the 

independent variable gives the percentage change formed in the price dependent variable. 

For instance; one percent change in the X1 independent variable constitutes percentage ɓ1 

change in the house price. 

 

 

4.3. Linear  - Logarithmic Model  

 

 

The linear logarithmic model is the hedonic price function pattern in which the 

price of the house act as linear form and the independent variables (properties of the 

house) are in logarithmic form.  
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P = Ŭ + ɓ1 ln X1 + ɓ2 ln X2 + ɓ3 ln X3 +ééééééé ɓn ln Xn + Ůi                   (4.3) 

 

With this model, the amount of absolute change in the price of the housing is 

determined by the percentage change occurring in each independent variable. Briefly 

stated, one percent change in the independent variable X1 leads to a change in house 

price, P. 

 

 

4.4. Logarithmic - Linear Model  

 

 

The logarithmic linear model is called the hedonic price function pattern in which 

the dependent variable (price of the house) is in logarithmic form and the independent 

variables (properties of the house) are in linear form. A unit change in the independent 

variable X1 results ɓ1 percent change in housing price, P. 

 

 

Ln P = Ŭ + ɓ1 X1 + ɓ2 X2 + ɓ3 X3 +ééééééé ɓnXn +Ůi                          (4.4) 

 

 

Mason and Quigley (1996) stated that the determination of the hedonic price 

function pattern in the housing market is quite difficult because it includes both consumer 

preferences and production activities and various variables that are not measurable and 

cannot be explained theoretically.  

Triplett (2006) claimed that neither the classic theory of utility nor the theory of 

production was sufficient to determine a fully correct functional form.  

According to Goodmanôs study (1978) the results show that the linear model is an 

overly restrictive model. Halvorsen and Palmquist (1980) emphasized that the 

logarithmic-linear model should be preferred because of the fact that the coefficients 

obtained from the logarithmic linear model can be determined their share in the price of 

the goods. The empirical studies mostly support the use of logarithmic-linear pattern for 

housing market analysis. Logarithmic-linear form is the most commonly proposed 

functional form in the literature of the Hedonic Price Index. (Selim, 2008) Also, another 
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reason for choosing the logarithmic-linear model is that there are no problems in the 

dummy variables added to the model. 

According to Kahveci and Sabaj (2017) the semi-logarithmic functional form is 

most commonly used method for empirical attitude of hedonic model, because it provides 

an opportunity to interpret ratios of prices. 
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CHAPTER 5 

 

 

DATA, METHODOLOGY , STUDY PLACE AND RESULTS 

 

 

5.1. Definition of the Study Area  

 

 

As a developing country, the urbanization process is still proceeding in most of 

the metropolitan settlements in Turkey. Izmir is third largest city of Turkey in terms of 

both in socio-economic development and population size. Izmir Metropolitan 

Municipality has made a replanning of urban area, which is pointed as the "New City 

Center". New City Center discourse includes three main district: Port and its back, 

Salhane and Turan Districts. 

When the usage decisions of 1/25000 Scale Ķzmir Metropolitan Area 

Environmental Plan from Figure 5.1. are examined for Bayraklē District, it is seen that 

Bayraklē District is determined as mainly settled area and central business area. In the 

Salhane region, which is considered as the New City Center of Ķzmir, there are Central 

Business Areas where official institutions and commercial activities take place, and the 

Archeological Site Area where Smyrna Ancient City, the oldest settlement of Ķzmir, is 

located. In the 1 / 25.000 scale Ķzmir Metropolitan Area Environmental Plan, it is 

determined as 2nd and 3rd Degree Centers (M) and residential area. In the provisions of 

the Plan 2 nd and 3 rd Centers: In the provisions of the Plan 2 nd and 3 rd Centers: 

Settlements are the regions where there are smaller office and residential uses that are 

specialized in serving the resident population and have strong relations with the CBD in 

terms of service, trade, tourism functions. 

According to new planôs vision, Salhane District has embraced a relatively more 

significant objective. Because of this, it has been designated as the city's administrative 

center for future projection and it contains the ancient city center of Ķzmir-Smyrna. The 

district is localized among the main roads is going to be the Central Business District 

which is surrounded by ancient Smyrna square and the bayside are organized to be used 
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for trade investments. For that reason, the area is planned to play host for the multi-storey 

hotels, high-rise residence constructions and office and residential towers in the sea fronts 

and inner parts. (Erdik & Kaplan, 2009)  

 

 

 

Figure 5.1. 1/25000 Scale Ķzmir Metropolitan Area Environmental Plan 

(Source: kentrehberi.izmir.bel.tr/izmirkentrehberi, 2019) 

 

 

The study area comprises the boundaries of the Adalet District and Mansuroĵlu 

District of Ķzmir Province, Bayraklē. (Figure 5.2.) With the plan of Izmir New City Center, 

it has focused on the attraction of economic investments in the region with large-scale 

projects and thus increasing the building values in the built environment. Especially, 

Bayraklē District is in the central position of the current housing projects. The definition 

of Skyscrapers Region is the most obvious indicator of this situation. (Figure 5.3.) This 

region, which is foreseen as the new city center, within the role that took in metropole 

scale, has been selected as the study area to understand how the region and its associated 

background changed in terms of housing prices. 
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Figure 5.2. Boundary of Study Area 

(Source: Google Earth image dated March 22, 2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3. A View From the Central Business District 

(Source: Taken by Nilay Ak­ay on April 21, 2019) 
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