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ABSTRACT

HEDONIC PRICE MODELLING IN TURKISH REAL ESTATE
MARKETS: THE CASE OF BAYRAKLI , KZ M|

Housing markets are often recognized as heterogestousturesthat varies
across spatial units and timiEhe determinants of hoegrices have beemcreasingly
analzed recentlyn the literature but, mostly in a linear settingin almost all studies.
Purpose of the current study is to investigate the ndeterminants of house pricas
Adal et and Mansurojlu Neighborhoods | ocat e
using both lineaHedonicand nonlineamethodsIn total, 278 apartments are analyzed.
The data is collected in a period November 20March 2019. Te semilogarithmic
linear and nosparametric nonlineaiorms wereused as a functional form worder to
analyze the significance physical and environmentaharacteristics of thapartments.

As a result, nonlinedy is found as weakly evident which fails to alter the results obtained
from linear methodin terms of determinantsfructural carachteristics (i.e. size, rooms
and ageof the building) are foundsamore significant determinants than locational

caractheristics (i.e. distance from CBD).
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CHAPTER 1

INTRODUCTIO N

In the literature on urban economics, local housing markets have received a
considerablattentionover the recent decadésousing isthe most extensively used part
which covers the widest area bftiman life and urban space. It is described as a
commodity that is produced for consumptiavhich meets the requirements of shelter,
safety, comfort, socialization, and aesthetics. (McDonald and McMillen, 2B07)
particular, determinants of the house esiare of particular interest. Housing market
represents one of the lg@stsectosin Turkeythat accounts for about 1/3 of the economic
activities (ogether withconstruction industry & real estate services¥ z d oj a n, 201
Attendently, housing pricesalie been frequently investigated by experts from different
di sciplines such as economi cs arHdncep | anni
understanding the nature and evolution of price dynamics is cframakn urban policy
standpoint.

Moreover, from anethodologicapoint of view, there areome importangaps in
the literature that should be investigated. The existing literature has largely relied upon
the linearity of determinants while ignoring largely the stigation of possible nen
lineaities.

There aresome 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 difference in property
values is correlated with physical, level of accessibility and environmental factors.
(Debrezion, Pels& Rietveld, 200Housing market has some differences than other
markets; high cost of housing supply, permanent residenoetlgeffect 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 heterogeneityfyjilse use of hedonic

price technique. (Garcia & Raya, 2011)



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 characteristicsid a methodvhich used to estimation the apparent
prices of features that differentiate products.

Purpose of the current study is to investigate the ndeterminants of house
prices in Adalet and Mansurojl u NkzZzmgihrbor h
Province by using both linear Hedonic and nonlinear methods. In total, 278 apartments
are analyzed. The data is collected in a period betNegamber 2018 March 2019.

In detail, the addressed research questions are the followings;

I. Are House Price Heterogeno(s

il What are the major determinants behind house prices?

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

In terms of methodology, many variables are contstructed initially, such as the
structural proprties of apartments (i.e. sst@ dwelling unif number of rooms, age etc.)
as well as locational caratheristics (such as distance from central locafiolt®)ing
this, descriptte and explorative analyses gpoeovided. Then, linear and nonlinear
regression analyses are pursued togietvith 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 founsl more significant determinants than locational
caractheristics (i.e. distance from CBD).

With regard to the relevance ofmnghe f i €
from a residenti al zone to a new Centr al
understanding the determinants are quite important and interesting.

Remaining part of the study structured in a following way. In section 2,
theoretical framework and literature survey is explaimedection 3, determination of
functional form is pursuedn section 4 dataset, place of study, methods and results are
presented. In section 5, studycsncluded.



CHAPTER 2

THEORETICAL FRAMEWORK

Demand and supply are fundamental econdimicesthat determine housing
market prices.To conceptualize the mechanism of the real estate markets in urban areas,
suply and demand frameworks anandled as analytical tools. This chapter aims to
explain the basic concepts of economic principles that operationalize housing prices.

This secton 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 urbgral 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 quamtitgroperties is scarce but if the
demand is high, number of undaredemanded at higher pricé&Surrent prices and rents
play a role as endogenous determinants of real estate d¢imaigure 2.1) However,
as seen in Figure 2.2he 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.
(MourouziSivitanidou, 2011
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Figure 21. Fundamental Law of Demand
(Source:MourouziSivitanidoy 2011)

Figure 22. Shifts in Demand
(Source:MourouztSivitanidoy 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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| U D[ddmarwl is frice elastic]
| UD | = 1 [demand is unit elastic]
| OUD | < 1 [demand is price inelastic]

This term shows how many percent of the amount the quantity demanded will fall
in response ta 1% increase in price. If tharice elasticity shows a ua,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 additienvdhie is equal to 1 is called
the unit elastic.

Substitutes are quite significant in terms of price elasticity of demiaod.
instance, at the middieacome housing types have more substitutes than luxury housing
thathigh-income level consumers preféiccording 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 ofgit.

2.2. Housing Supply

The law of supply points out thasthe price of an item rises up, suppliers will
endeavor to maximize their profits by increasing the amount offered price fofisafe.
are main drivers that manage real estate developamehtlecision making process like
the fundamental law of supply, price elasticity of supply and other factors.

In this section, real estate supjghaivorwill be investigated. These concepts
can be compiled in 3 notions which are firstly, lang aggrgate supply, shoitun
aggregate supply and lastly one of the most important supply components of the market

is the new construction. (Mourou3ivitanidou, 2011).



2.2.1. The LongRun Aggregate Supply

The LongRun Aggregate Supply describes thkevancéetween longun price
levels and the total supply of goods produdadnga long time. It focuses on the long
term operation of the real estate market. (Mour&ixitanidou, 2011)As seen in Figure

2.3, quantity supplied goes up as the price rises.
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Figure 23. The LongRun Aggregate Supply
(Source: MourouzBivitanidoy 2011

2.2.2. The Short-Run Aggregate Supply

Aggregate supply in the shemin is designated as the total production of goods
at different price levels while the real estate stsdked. In theFigure 2.4.it has been
shown that thesuppl sideis constani@nd its relation with the price. In otheords, the

shortrun supply of real estate is unconcerned witangesin prices.

.

QorSs

Figure 24. The ShortRun Aggregate Supply
(Source: MourouzBivitanidou, 2011)



2.2.3. New Construction

Since the real estate is a leliged 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 mMadatding to kgure
2.5. Pmin represents a reasonable minimum value sbhaplierscanmake aprofit in the
market.Developers to understand the affordability of property in consumer groups use

this threshold

Pmin L__

QorC

Figure 25. New Construdgon
(Source: MourouzBivitanidou, 2011)

L J

Figure 26. Effects of Exogenous Shifters on New Construction
(Source: MourouzBivitanidou, 2011)



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 ptlefiice, as it can be

seen from Figure 2.@ downward shifoccurs (MourouziSivitanidou, 2011).

2.3. Price Determination Mechanism

Real estate prices aspecifiedbased orthe interaction between the demand and
supply. The figure 2.7 depicts that when the sellers and buyers overlaped in the graphic

OP*® which is intersection point called as:c
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Figure 27. Price Determination Mechanisms
(Source: MourouzBivitanidoy 2011)

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

the supplydemand balance is applied in the real estate market.



The shortrun supply and the loagun supply are different from each other.
According to Figure 2.7(a); in shortrun mechanism, while price increases supply is
fixed and demand indicates downward alteration.

On the other hand, at Figure 2.7.¢bg longrun mechanismyhile the prices are
increasing due to excessive demand iniffwve look at the Plevel 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.



CHAPTER 3

RELATED EMPIRICAL LITERATURE

Hedonic Price Model is a methdioiat is used to estimate the determinants of the
propertieslt 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
goodor service(E k k i @(J10) Through the instrument ahe 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 differdmiat
product are investigate.¥ z kan ve Yalpér, 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 consumersdaelling types. The fact that housing is a
heterogeneous commoditlyatincludesmultiple 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 methodes 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 apprdachterm is used to define
the weghts of thecomparativamportance of the various componemtkile creating the
"usefulness and desirability” index. (Goodman, 1398)ising prices are determined by
the combination of the value of each physical and spatial &ittat theproperty has
These factorsnclude many structural and environmental varialsiesh asjiving 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 e

One important study is implemented $iymans et al. (2005%yho examined 125

empirical studies which were used Hedonic Price Modelling recently some commonly

10



used variables were determined in ths&tindy. The used variables wetkssified in
various ategories (Sirmans et al., 2005):

1. Constructional featuresiZg, number of bathrooms, number of bedrooms,
number of floors etc.

2. Internal features: IBoring, quality of furniture, heting systems, design,
materials, fixtures etc.

3. Externalfeatures:&rrace, pool, autopark, elevator, frontage etc.

4. Environmental features weed nature: & view, mountairview, hills,
valley, river, forest or vista that has nice scenery.

5. Environmental features gdend on location and districto&8o-economic
statis of residents, crime rate, distances to significant points or such territorial landmarks
such agentral business district, panhd railwaystation.

6. Environmental characteristicesulting from public services: 1@lity of
nearby schools, hospitajsiblic goods, existence of social facilities.

7. Marketing, occupancand selling characteristicsegional 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 agricultdaas (1922) tried
to explain thefarm area, whichis defined asdependent variable,ith the independent
variables of the size of the city and the distance to the city. (Kaya, Atan,|IBG@ddition
Malpezzi (2001) claims that hedonic term was first usedreate a car price index in
1939by Andrew T.CourtL anc ast er 0 s allmbdelGae pe ot the éolbowiegt i c
studies associateditv the hedonic price modellintipat was not specificallimproved
for the housing market, but it was one of the most important pillars of the housing market
literature. He provided a microeconomic Isagdr 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 (197drgued 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 cafitynthedonic price) is the

summationof the prices of its charactstics. Thus, théHPM is used to measure the

11



impactof the characteristics of property on the price. (Rosen, 19Vd¢n both Turkey
and worldwide studiethat areexamined,t is seen thata propertyprice is based oa
bundle of attributes These containstructura] sogo-economic¢ locationrelated,
environmental characteristics and can dm@uped in 4 categoriegdEfthymiou &
Antoniou, 2013)

I. TheFeature®f theResidenc€number of surface, rooms, floor etc.)

II.  Qualificationof the Community (demography, income, education level etc.)
lll.  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 implememtetthe 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 Quigley7A@pin 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, typologiyhouse, 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 indepentigariables 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 hetegeneous productompiletogether with their various properties
and howthe marginal price ranges of these characteriatiesestimated with a hedonic
model. Furthermore, Rosen (1974) has described certain amounts of prejadets
features as hidderr bedonic 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,

12



market conditions and howusgj policies. (Keskin, 2008) In other words, ekiefeatures

referto physical, spatial, demographical, and economic structure of neighborhoods. The
hedonic literature assumes that both physical and sgaea#liresof dwelling unit
specifies the houseipes(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, triedd 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 (19d@scribed the attributes &shadow prices"
that reflectiry given attributes of the house dmas divided the cities into city e&r and
suburban layers. He evaluated the housing prices according to the building typology, age,
number of black ersonsn the region and number of rooms. In addition, Palmquist (1984)
divided the city into 7 metropolitan areas and the price of theehousre 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 needs® 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 texamine the effects of trafic noise parameter on
dwelling units in Stockholm by the aid of the {bgeer 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 prefepay less 0.6% per decibel or 30% less than the total price.
Moreover,we look atanother study of Wilhemssof2002) in Stockholm, it is examined
that housing prices and household expenditures in his study; household size, income and
price elasticities ply 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 offloors that fhtis locatedn theapartment complex affegbsitively 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 gritcenter and subway station have decrease in house prices and
that the spacious kitchen and well maintained houses have increased the prices.

The Hedonic price methodatd been used to investigate the impact of access to
surface and groundwater on land pgan India. (Gundimeda et al., 2004)

Kim and Park (2005) identified tfelhanges of the house pricascerningspatial
determinersn 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, lcbased,
neighborhooerelated 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 relationsleippveen 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 sed¢@mdl housing marken terms of
the relationship betvan housing prices and housing properties by uaidgcisiortree
approach.

Kestens et al. (2006) used datterested irhousehold such as household type,
age, educational status, incomed agrevious lease timef buyersto measure the
heterogeneity ofmplicit prices by using Apply Geographical Weighted Regressions.

Debrezion et al., (2007) found thahe houseprice difference betweenthe
housings where alecated near ahe railway station and tHeacklandwas about 4.2%
for the averagawelling unit andit is alsoabout 16.4% for the average commercial
property. Furthermoret 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 2004dajfune 2006, all commercial residences sold

in Shanghai have analyzed by separating zones. Hence, the housing price decreases 5%
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on average whebeing located 1 km féher away from the CBRone;this situation has
a more sharp impact on outer zon&@hen& Hao, 2008)

Wong (2008) suggested that people geeerally wanto pay more price to the
houses that are close to successfibsts, living areas, bus stops asttpping malls.

Vor and Grodd s r e @09) reprbsents tahe impact of unfavorable
conponentof industrial zonedaveconsiderablynegativeinfluenceon housing saledt
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 Won¢2010) found that in Singapore, there was a griceease, which
is newer, largerand higher floor homes.

Perdomo, (2011) analyzed the impactshe Transmilenio BRT system on the
sampled 304 residentiahitsby way of SHPModel in Bogota, Columbia. The results of
this study dispalys that the distance to the nearest TransMilenio station increases by 1
m, the averagdousingprice deceases by about 0.05% per squaneter. Table 2.1
contains a general review of empirisalidies 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. l-dojrukdés study (2001), 2718 sur\
all districts of Izmir. The factors affecting the real estate prices were tested rmizimi
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 attachduetmbdel, the regions
that have high housing prices are determined.

Ustaojlu (2003) suggests that factors s
and office on the upper floors have a positive effect on office rental prices in Ankara.

Yankaya and¢ el i k (2005) analysed the relat.

accessibility and property values in spec
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hedonic price modelling. The results indicate positive effect on housing prices depending
on t he bwayimestmerd. u

Bal demir et al. (2007) have estimated t
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 ds& ialues are positive
in the observations, which are 15P000 meters away from city center.

¥zus et al . (2007) summari zed the r1el
properties with 1468 housing on sala in Ks
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 subrket variables.

Kar ag?® | 087)isAnkad,yredicke@ some efficient factors in determining
housing prices such as being in a site, being in the-ihgme area, having a park,
number of floors, size of house, number of rooms, elevator, parcel area, proximity to
shopping center, age f house, used mater i al and e q
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 significaim 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 3b&ecem
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 aystser,
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.

Aréekan (2008) in his study examined the
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 nfimber
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 ab ay todeterinsme vehetherdugban greeanarbaa s t r
have an economically measurable impact on residential real édtaténcrease in the
value of the vista for an average house from 1 to 7 causes an increase of approximately
75 thousand TLLocation characteristicare 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 centeproximity 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 positigeten 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.

Ekkiojlu (2010) has e x a taesthetets oh hoasing f f e c |
prices in Izmir through rent or sale apartments. Within the scope of the study, a certain
area was selected on the border of Kar Kk é
collected about 100 houses from 18 real estate agentss fownd that when the interest
and pleasantness of the fa-ade of the pu
neighborhood, welbeing, attractiveness, pleasantness and harmony of the environment
increased and the presence of the elements creatirad padlution decreased; the desire
to own the house and the estimated prices increased.

¢ajl ayan and Eban (2011) examined the
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, $ysiting
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 cakiech®h
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.pri

I n Cing°z6s study (2011) for Kstanbul

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

G¢gndojdu (2011) investigated the contri
to the marginal price and rental price in the central districts of Isparta. gaghood
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 8Q0are 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 D°kmeci (2012) examngned th
prices and the features of the house for sale in Istanbul between thiuM&p09 dates
by using the hedonic pricing approach in sésgarithmic form. In the model, it is stated
that the changes in housing prices in Istanbul are mostly explaingobakigl variables
such as distance to MIA, distance to ®mters, 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 byanseof 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 @ruenc
by the semiogarithmic form of HPM. According to the results of the study, construction
guality, residential area, having an additional bathroom and being on the ground or
basement floor, swimming pool and having a security are the most effectiveetest
determining house price and buyers willing to pay 10% more to live in the fresh air.

Yayar and G¢l (2014) conducted three mc
center of Mersin, which are linear, selogarithmic and fullogarithmic forms.t 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 hesmic 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 locatons i n ¢or um c i t-pilacddeng enrthe first foarg e o f

Bulut et al., (2015) observed 395 sample of residential use at the three central
neighborhoods i n Samsun t hlathis eontext, tkedacti k , K
that the apartnmd is larger than one square meter increases its price by 0.6%. The price
of buildings with a building age of 5 ameyher is 8.9% cheaper th@m year olds.

Dakkéran (2015) made questionnaires Wwi:
in Denizli. Accordingto 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
significanty 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 ast I3 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 Afkar et al . ,In the D&ridd7o) stud
Novemler-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 eoahizathrooms, existence
of central heatingystem the presence of the elevatoar park, buikin kitchen,andthe
ensuite bathroombeing located athe first floor, and the neighborhood where located
influence housing prices.

Demircan (2018) has studied the effects of spreaded unwanted odor around
surrounding real e st atKe mv aduttneeser8iAdvanbed r | € d e
Biological Wastewater Treatment Plant witle thelp of Hedonic Price Method.

After all; according to these studies that were examined from related literagure,
anticipated in introduction part, studies in general have focused bngaesetting while
largely igoring possible nonlinearitieBhe housing price determinants generally built on
a foundation of the structural features of the house, environmental factors affecting the
housing price, locaticdependent factors, and distardependent variableJ.able 2.2
inludesa general review of empirical studiesn Tur key and aftrhe s pec:
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 onéhese functional forms are following as;
Linear Model, Fullogarithmic model, Lineatlogarithmic model ad Logarithmielinear

models.

4.1.Linear Model

It is a hedonic price function which sgenwhen there is a full lineatirection

between the dependent price of housing and the independent validbles.2012)

P = {Ki++roXb+ sXs+t € éé6é¢é¢éé+bXa+U (4.1)

P = Priceof housing,

Xn = Characteristics of housing,

U Gonstant term,

bn = Hedonic price of each characteristics

(= Error term
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When the hedonic price function pattern is linear, éxpected 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 pattes generally not preferred in the

determination of the pre 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 indparithmic form.

LnP = {hXt+ HbXo+ sl Xs+ 666666 6E nlb Xt | (42

In this model, the parameters of the properties give the flexibility values of the
properties. In other words, the percentage change occurring in the mepsrihe
independent variable gives the percentage change formed in the price dependent variable.
For instaiwe; one percent change in tkeindependent wéable constitutes percentafie

change in the house price.

4.3.Linear - Logarithmic Model

The linear logarithmic model is the hedonic @itunction pattern in which the
price of the housact aslinear form and the independent variables (properties of the

house) are in logarithmic form.
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P = dhXt+ HbXo+ slXs+ € éééééé nlnXa+U (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 changehe tndependent variab}a leads ¢ 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 cleaimgthe independent

variableXi resultsb: percent change in housing priég,

Ln P 33XV Yo+t BXs+té6ééé6é6éé M+ U (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 Goodmands st uidegrmbdelsarB) t he
overly restrictive model. Halvorsen and Palmquist (1980) emphasized that the
logarithmiclinear model should be preferred because of the fact that the coefficients
obtained from the logarithmic linear model can be determined their ishidre price of
the goods. The empirical studies mostly support the use of logaritimeger pattern for
housing market analysis. Logarithminear form is the most commiyn proposed

functional form in the literature of the Hedonic Price Index. (Sel®82 Also, another
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reason for choosing the logarithmlinear model is that there are no problems in the
dummy variables added to the model.

According to Kahveci and Sabaj (2017) the stgarithmic functional form is
most commonly used method for empatiattitude 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 prodessill proceedingn mostof
the metropolitan settlementa Turkey. Izmir is third largest city of Turkey in terms of
both in socieeconomic development and population size. Izmir Metropolitan
Municipality has made a replanning of urbarea, whichis pointed as the "New City
Center".New City Center discourse includes three main distRdrt and its back,

Salhane and Turabistricts.

When the usage decisions df 25000 Scal e Kz mir Me t
Environmental Plafrom Figure 51.ar e exami ned f or Bayrakl é
Bayrakl e District is determined as mainly
Sal hane region, which is considerCenttalas t h
Business Areas where official institutions and commercial activities take place, and the
Archeol ogi cal Site Area where Smyrna Anci
| ocated. In the 1 / 2 Ared Endronsental IR, itksz mi r \
determined as 2nd and 3rd Degree Centers (M) and residential area. In the provisions of
the Plan 2 nd and 3 rd Centehs:the provisions othe Plan 2 nd and 3 rd Centers:
Settlements are the regions where there are smaller office and retideegidhat are
specialized in serving the resident population and have strong relations with the CBD in
terms of service, trade, tourism functions.

According to new plands vVvision, Sal hanct
significant objective. Beasse of this, it has been designated as the city's administrative
center for future projection a4smdyrna.Thecont al
district is localized among the main roads is going to be the Central Business District

which is surounded 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 tretaraylti

hotels, higkrise residence constructions and office and residential towers in thersisa fr
and inner parts. (Erdik & Kaplan, 2009)

Figure51.1/ 25000 Scale Kzmir Metropolitan A
(Sourcekentrehberi.izmir.bel.tr/izmirkentrehberi, 2019)

The study area comprises the boundaries ofAtdea | et Di stri ct and
District afe,KBmiyr aH)\6dththe(plan ofonir New Gity Center,
it has focused on the attraction of economic investments in the region witkstaige
projects and thus increasing the buildinguesl in the built environment. Especially,
Bayrakl e District is in the central positi
of Skyscrapers Region is the most obvious indicator of this situgka@ure5.3.) This
region, which is foreseen asetimew 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 52. Boundary of Stug Area
(Source: Google Earth image dated March 22, 2019)

Figure 53. A View From the CentriaBusiness District
(Source: Taken by Nilay Ak-ay on Apr
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