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Abstract: In this study, macroeconomic factors which affect the change in house prices have been tried to be
determined at two digit level in the Aegean region where rapid population increase observed due to
industrialization and intensive immigration activity in recent years. In the analysis in which the House Price
Index constructed by the CBRT used as the dependent variable, gold price, stock market index, TL/Euro
exchange rate, housing loan interest rate, consumer confidence index for housing sector and regional consumer
price index were used as exploratory variables.

The existence of the co-integration relationship between the variables was investigated by the ARDL Bound
test and it was found that there is a significant relation between the variables in the long term for all three sub-
regions. Co-integrated regression coefficients were estimated through FMOLS, DOLS, and CCR methods.
According to the estimation results, house prices in Izmir (TR31) are affected by gold and general price level. In
the Aydin sub-region (TR32) gold price, exchange rate, interest rate, population and general price level have
significant effect. In the Manisa sub-region (TR33) exchange rate, interest rate and general price level are the
main variables affecting housing prices.
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Oz: Bu ¢alismada, son yilarda sanayilesme ve yogun icgé¢ hareketliligi nedeniyle hizla niifusu artan Ege
bélgesinde konut fiyatlarindaki degisim iizerinde etkili olan makroekonomik faktérler ii¢ istatistiksel altbélge
icin belirlenmeye ¢alisilmistir. TCMB tarafindan hazirlanan Konut Fiyat Endeksi’nin bagimli degisken olarak
alindigi analizde altin fiyati, borsa endeksi, TLIEuro kuru, konut kredisi faiz orami, konut sektoriine iliskin
tiiketici giiven endeksi ve bélgesel tiiketici fiyat endeksi kontrol degiskenleri olarak kullanilmistir.

Degiskenler arasindaki esbiitiinlesme iliskisinin varligt ARDL Sinir testi ile arastirilmis ve her ii¢ bolge i¢in
de uzun donemde degiskenler arasinda anlamh bir iligkinin var oldugu bulgusuna ulasimigtir. Egsbiitiinlesik
regresyon katsayilart FMOLS, DOLS ve CCR yontemleriyle elde edilmistir. Tahmin sonuglarina gére Izmir’de
(TR31) konut fiyatlar: altin ve genel fiyat diizeyinden etkilenmektedir. Aydin altbélgesinde (TR32) altin fiyati,
doviz kuru, faiz orani, niifus ve genel fiyat diizeyi anlamly etkiye sahiptir. Manisa altbélgesinde (TR33) ise déviz
kuru, faiz orant ve genel fiyat diizeyi konut fiyatlarini etkileyen baslica degiskenler olarak dne ¢tkmaktadir.

Anahtar Kelimeler: Konut Fiyatlar:, Konut Fiyat Endeksi, Ege Bdlgesi, Makroekonomik Degiskenler, Zaman
Serileri Analizi

JEL Smiflandirmasi: C22, E30, R32

1. Introduction

The concept of housing has a history almost as old as human history as a type of property that
meets the need for shelter, which is its main function. Although its content, structure and
meaning have changed over time, housing has become one of the basic elements of meeting
the needs of human beings such as shelter, security, comfort, socialization, self-expression
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and aesthetics. In addition, housing has become an important investment tool in the age we
live in. On the other hand, the construction sector, where housing production has a dominant
place, is one of the major components of the economic structure.

As a durable consumer good, housing has an important share in household expenditures
and wealth, whether for use or for investment purposes. Therefore, it can be expected that the
housing sector will have significant relations with the financial markets due to its direct
interaction with economic variables such as savings rate, interest rate, exchange rate, and
inflation rate, and indirectly with the real economy through the supply movement stimulated
by housing demand. Considering the relationship from the opposite direction, it can be
thought that financial and economic conditions may affect housing demand and prices.

The above-mentioned functions also point to the economic, sociological, psychological,
political, cultural, artistic and religious dimensions of housing. This is why there is a large
literature on the concept of housing in various disciplines. In this context, the economic
dimensions of housing are also widely discussed in the empirical literature. Factors affecting
the supply and demand of housing, the dynamics of change in housing prices, and the
relationship between the housing sector in particular and the construction sector in general
have been analyzed analytically in many studies. However, when the current empirical
literature is examined, it is seen that the issue is generally handled on a demand-side, micro-
level and provincial basis. In this study, the factors affecting housing prices are investigated in
relation to the macroeconomic structure and at regional (Aegean) level. In a couple of analysis
conducted at regional level, either the Aegean Region was excluded from the sample or

housing prices were examined within a single factor structure.

2. Hedonic Housing Price Index

The word "hedonic™ means "based on pleasure” and, economically it refers to the pleasure,
satisfaction or benefit that occurs after the consumption of goods and services. Hence, the
"hedonic price" can be expressed as the price taken into consideration for a certain level of
personal satisfaction. The hedonic price model (HFM) was first used by Waugh (1928) to
investigate the effect of land properties on price. However, the term "hedonic price method"
was first used by Court (1939) to measure price changes in the automobile market and was
popularized by Griliches (1961) and Rosen (1974) (Hiilagii et al., 2016; 4). Later, it was used
to model price changes in different areas such as real estate market, labor market and public
investments (Cetintahra and Cubukgu, 2012; 87). The approach was first applied to price
movements in the housing market by Ridker and Henning (1967) (Afsar et al., 2017).
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As with almost every product, quality differences arising from consumer preferences and
innovation can be observed in residences. On the other hand, the housing market has a
heterogeneous structure by nature and it is not easy to control the impact of quality changes
on prices due to high heterogeneity. Therefore, the reason for the changes in house prices can
be pure price changes as well as quality changes. Since an increase in house price may result
from both these changes, it may be misleading to interpret these increases as a bubble if the
price increases are largely due to quality increases.

Central Bank of Turkish Republic (CBRT) has started to calculate the House Price Index
(HPI) on a monthly basis since January 2010". The price information within the scope of the
index is compiled from appraisal reports prepared by real estate appraisal companies for
housing loans that are in the approval phase. The data set includes information on the location
of the house (province, district, neighborhood information and block number) as well as
observable features such as gross usage area, type of heating, construction year, building
quality, and whether there is an elevator or security system in the building. This data source
allows the determination of the contribution of each quality component to the value (the
shadow price of the component), in other words, the willingness to pay for the component,
and the calculation of pure price changes by keeping the average properties constant.

HPI, in order to measure changes occurring in the housing market in Turkey, uses a
stratified median price method. In the current HPI application, houses with a heterogeneous
structure are divided into strata at the most homogeneous level possible with geographic
stratification, and the median unit price formed in each lower stratum is weighted with the
number of house sales obtained from the General Directorate of Land Registry and Cadastre,
and the general price index is reached. In the geographical stratification, districts with
sufficient data are determined as stratification, and when there is insufficient data from the
districts, calculations are made over all data belonging to that province. On the other hand,
when calculating the median unit price of each stratum, extreme values are discarded in order
to prevent very expensive and very cheap houses from affecting the index unhealthily. As a
result, HPI is calculated using the chain Laspeyres method as follows:

Tiw [12(-1)

v = 20-1)
Ziwiypi

! The information presented here on the House Price Index depends mainly on Hiilagii et al. (2016).
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where y, t and i denote the year, month and stratum respectively. I, wl.y and pl.ty represents
the price index value, weight, and the median price level. On the other hand, ty means the
current month, and 12(y - 1) is December of the previous year.

In the characteristic price analysis, hedonic regression models are used to estimate the
shadow prices of the observed house characteristics. The log-linear model used is as follows:

Inpt, = B+ ) Bt 2l +
k

where pt, zt, and Bf denote the price, k. feature of the n. house and shadow price of k.
feature of the house respectively. Finally £! is usual error term. This regression is estimated
separately for each period and each stratum. Thus, the effect of housing components on the
price is enabled to vary between periods and strata. In this way, individual regression
coefficient estimates (3?) are calculated for all periods (and strata). Then, Laspeyres-type
indices are created for each stratum as follows in order to calculate the prices that will occur
by keeping the properties constant:
pe = S expl= iz ]
expilB)exp[Zi Bz, |
In the equation, P! represents the hedonic house price index and z°, denotes the average

house characteristics for the base period. The equation in this form expresses the quality-
adjusted housing price index, which is calculated by keeping the housing properties constant
over time. As can be understood from the equation, since it is quite important to determine the
base period, considering as a relatively stable period in the housing market, January 2019
regarded as the base period (t = 0) and Housing Price Index (HPI) was constructed for

Turkey.

3. Related Empirical Literature
There is a wide literature consisting of many studies investigating the factors affecting house
prices for the case of Turkey and other countries. Analysis conducted for other countries
usually focuses on US’ and European cities, while in Turkey large cities such as Istanbul,
Ankara and Izmir are more likely to be of interest to researchers. Although the hedonic price
model - HPM is by far the most used method, different methods such as multivariate cross-
sectional regression, case study analysis, causality testing, are also encountered.

When the empirical literature on the determinants of house prices in Turkey is examined,
it can be said that the studies are at three different levels: micro, mezzo and macro scale. In

micro-scale studies, the relationship between house prices in one (or sometimes several)
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province and the architectural, hardware and spatial characteristics of housing is investigated
through HPM. Among these works Ugdogruk (2001), Yankaya and Celik (2005), Baldemir et
al. (2007), Karag6l (2007), Mutluer (2008), Selim (2008), Cingbz (2010), Kordis et al.
(2014), Cloud et al. (2015), Afsar et al. (2017) can be mentioned for a few. A literature review
on the studies in which HFM is used in determining factors affecting house prices was
conducted by Cetintahra and Cubukc¢u (2012), and the studies were evaluated in terms of data
structure, data source and explanatory variables set.

In another branch of papers consist from the studies in which the subject is discussed at a
macro level for the whole of Turkey. In these studies, the relationship between one or more
macroeconomic indicators and house prices is investigated. Although the HPI (House Price
Index) created by the CBRT is usually used as an indicator of house prices, the price index
constructed by the REIDIN company has also been used in a small number of studies (for
example, Hepsen and Asici, 2013; Erdem et al., 2013, Coskun et al., 2020). Some of these
studies focus on the relationship between house prices and a particular variable (housing
credit rate in Akkas and Sayilgan, 2015; Akpolat, 2020; construction sector confidence index
in Cetin and Doganer, 2017; inflation rate in Saglam and Abdioglu, 2020; real exchange rate
in Erylizlii and Ekici, 2020), while other papers examine the relationship between house
prices and a battery of macroeconomic variables (see inter alia, Hepsen and Asici, 2013;
Karamelikli, 2016; Dilber and Sertkaya, 2016; Yildirim and ivrendi, 2017; Akkaya, 2018;
Kolcu and Yamak, 2018; Yildirim and Yagcibasi, 2019; Bayir et al., 2019; Gebesoglu, 2019;
Coskun et al., 2020; Karadas and Salihoglu, 2020). On the other hand, there are also regional-
level studies that can be considered as mezzo-scale (for example, Kayral, 2017; Karaagag and
Altimirmak, 2018; Saglam and Abdioglu, 2020). A summary of the empirical papers as to the
housing prices and macroeconomic indicator interaction in Turkey can be found at the end of
the paper.

Although various explanatory variables sets are used in macro-scale empirical analyses,
the most commonly used are GDP, interest rate, inflation and exchange rate. While the effect
of GDP, or industrial production which is used as proxy for GDP, on house prices was
decisively positive, it was found that inflation rate, the exchange rate and the interest rate on
housing loans generally had a negative effect on house prices.

There are other country practices on the subject as well. Apergis (2003), and Apergis and
Rezitis (2003) investigated the dynamic effect of macroeconomic factors such as mortgage
loan interest rate, inflation and unemployment rates on housing prices in Greece with VAR

method based on error correction model. The results obtained reveal that these factors have a
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significant effect on house prices. The majority of the research on house price modeling has
been conducted in a linear framework. However, as house prices are driven by the economic
activity they could also be expected to exhibit nonlinearities. Katrakilidis and Trachanas
(2012) investigated the asymmetric relationship between housing prices, industrial production
and inflation in their analysis for Greece and obtained strong evidence for the presence of
asymmetry.

In another study, Kiong and Aralas (2019) included a group of macroeconomic factors in
their analysis with the ARDL model framework for Malaysia and concluded that all variables
except GDP affect house prices. Baffoe-Bonnie (1998) took into account the money supply in
addition to interest rates, inflation and unemployment rates in the analysis he conducted at
national and regional level in the USA. In the analysis using the VAR method, it was
concluded that monetary policy and unemployment affect housing prices at national and
regional levels, but inflation is not an effective factor (i. e. neutral). lacoviello (2000), again,
with the help of the (structural) VAR model, in the study of the effects of major
macroeconomic variables on housing prices in the example of six EU member countries, he
concluded that monetary shocks cause negative shocks, especially in the short term, on
housing prices, although their size varies from country to country. Tsatsaronis and Zhu
(2004), in their analysis for a group of countries, found that rapid increases and decreases in
inflation increase the possibility of wrong pricing in the housing market, while the increase in
interest rates leads to increase in house prices. In the study, the importance of stability in

financial markets for the housing market is also emphasized.

4. Empirical Analysis
4.1. Variables, Data and Model

In the analysis, 96 monthly observations for the period January 2012 - December 2019 were
used. The relevant literature was taken into consideration while determining the explanatory
variables. The dependent variable is the regional hedonic house price index (HPI) calculated
by the CBRT as explained above; The set of independent variables is consists of the gold
bullion price (GOLD), the BIST100 index value (BIST) representing the stock prices, the
Euro/TL exchange rate (EXC) representing the exchange rate, the housing loan interest rate
(INT) representing the interest rate, the population of the region (POP) representing the
demand effect, the regional consumer price index (CPI) representing the general price level,
consumer confidence index (CCl), and housing unit cost (HUC) representing production cost

of house.
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Figure 1. Development of HPI in the Aegean Region during the sample period

in terms of sub-regions.

Analyzes were carried out in the Statistical Region Classification (NUTS) level-2.
Accordingly, the results have been obtained in terms of three sub-regional units within the
Aegean region. These sub-regional units consist of Izmir (TR31), Aydin - Denizli - Mugla
(TR32) and Manisa - Usak - Afyonkarahisar - Kiitahya (TR33). As a result of this distinction,
the variables of HPI, POP and CPI consist of values for each sub-region unit. The HUC series
reflects the cost of housing units for Izmir. In Turkey, housing unit cost data can only be
accessed for Istanbul, Ankara and Izmir. For this reason, this series was used considering that
it would be a valid reference indicator for the Aegean region. Population data were compiled
from TURKSTAT-APRS (Address-based Population Registration System), and data for other
series were compiled from CBRT-EDDS (Electronic Data Delivery System) databases.

Since housing is an expensive consumer good, individuals finance their housing purchases
either with their savings they have gained by saving for a long time or by borrowing some
amount in addition to their savings. Since the housing loan interest rate reflects the financing
cost, an inverse relationship is expected between the interest rate and housing prices.
However, as the decrease in the interest rate will increase the demand, it is possible for the
prices to increase in the short term due to the demand pressure. Indeed, in summer 2020 after
a decline in housing loans in Turkey, such a price increase was observed. Although the said

borrowing is generally in the form of using housing loans from banks, it can also be realized
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by borrowing in gold or foreign currency from the milieu. In this respect, it is natural that the
gold price, the exchange rate level and the housing loan interest rate are related to the
borrowing cost, which seriously affects the housing purchase decisions. The increase in these
series can be expected to delay the desire to purchase housing and cause decrease in house
prices depending on the decrease in demand. In addition, as gold and foreign currency
(mainly US Dollar and Euro in Turkey) are seen as alternative investment tools, especially for
small savers, it can be thought that the expectation of increase in gold prices and exchange
rates will affect the housing demand for investment purposes and thus the house prices.

House purchasing decision is sensitive to macroeconomic stability like other investment
decisions. If the general price level and the rise in inflation are seen as an indicator of
deterioration of macroeconomic stability, it is expected to decrease the housing demand and
hence prices in the short term (Apergis, 2003). Again, as the rise in prices will decrease
households' tendency to save and increase their non-housing expenditures, it will suppress
housing demand by creating payment difficulties. The decrease in demand may push sellers
who want to deplete the housing stock to decrease prices. However, if the increase in prices
continues, it will be inevitable that the rise in construction input prices will affect housing
prices in the medium and long term. Since the analysis here tries to capture the long-term
relationship, the effect can be expected to be positive. Similarly, stock market performance
often serves as a barometer for macroeconomic success. Therefore, the rise in the stock
market index may result in an increase in housing demand and hence prices as it will give
confidence to investors in macroeconomic stability and success.

Population growth as an indicator of increase in demand capacity, and the increase in the
consumer confidence index will cause increase in housing prices. On the other hand, the rise
in stock prices, which can be considered as a reflection of the expansion in production and
purchasing power, and (once again) macroeconomic stability, may also raise housing prices.
The cost of production is a supply-side factor that can have a direct impact on price.
Accordingly, the increase in the unit cost of housing has the potential to increase the housing
price.

The general form of the model to be predicted is as follows:

HPI, = By + B1GOLD, + B,BIST, + B3EXC, + B4INT, + BsPOP; + B¢CPI, + B,CCI,

+ BgHUCT + u,
where g; (1 =0, 1, ..., 8) indicates the parameters to be estimated, and u, indicates the white

noise error term. Among these explanatory variables, GOLD, BIST, EXC, INT and CCI are
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generic, while POP, CPI and HUC are region-specific variables. The expected signs of the
coefficients are as follows:

ﬁl20’ﬁ2>0'ﬁ320’34‘<0’BS>O’ﬁ620’ﬁ7>0’38>0

4.2. Methods of Analyses
In order to investigate the stationary properties of the series the classical Augmented Dickey-
Fuller (ADF) and Phillips-Perron (PP) unit-root tests were used in the paper. To determine if
there exists any long-term relationship between the series, the ARDL method developed by
Pesaran et al. (1999, 2001) was used. A generic representation of ARDL model with

unrestricted intercept and without trend term can be written as follows:

p k P k
Ay, = a + Z BiAy.—; + z z 0;jAx;¢—j + VoY1 T 2 ViXit—1 T &

i=1j=1
where x; (i=1, 2, ..., k) denote explanatory variables, §; and 6;; denote short-run parameters,
and y; represent long-run dynamics of the variables. &, is white noise disturbance term as
usual. The “bounds test” procedure for co-integration is based on testing the null hypothesis
of Hy: yg =v1 = ¥2 = - =y, = 0 by means of the Wald-type F test. Pesaran et al. (2001)
provided two sets of critical values, one for the case of all 1(0) variables and the other for all
I(1) variables. If the computed F-statistic goes beyond the upper critical value, the null
hypothesis can be rejected which means the series are co-integrated.

If the series are co-integrated, ordinary least squares estimation (static OLS) of the co-
integrating vector is consistent, converging at a faster rate than is standard. One important
shortcoming of static OLS (SOLYS) is that the estimates have an asymptotic distribution that is
generally non-Gaussian, exhibit asymptotic bias, asymmetry, and are a function of non-scalar
nuisance parameters. Since conventional testing procedures are not valid unless modified
substantially, SOLS is generally not recommended if one wishes to conduct inference on the
co-integrating vector (Montalvo, 1995; IHS, 2017). To overcome this weakness of SOLS
various methods have been developed to estimate the coefficients of the relationship between
the co-integrated variables. The best known are Fully Modified OLS (FMOLS) developed by
Phillips and Hansen (1990), Canonical Co-integrating Regression (CCR) proposed by Park
(1992), and Dynamic OLS (DOLS) methods developed by Stock and Watson (1993).

Let consider the following co-integrating relationship:

y: = X8+ Dy +uy,
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where (y,, X;) is a n + 1 dimensional time series vector process, D, = (DlltlDZ/t), are
deterministic trend regressors and n stochastic regressors X, are governed by the system of
equations:

X, =T21D1e + Ty Dy + £,

Ay, = uy,

It is assumed that the innovations u, = (uit,uét)' are strictly stationary and ergodic with
zero mean, contemporaneous covariance matrix X, one-sided long-run covariance matrix A,
and covariance matrix Q.

s = E(utut') _ [011 012]

021 222
N , PY
A= z E(utut_j) - [/121 Azz]
=0

= ' w w
Q= Z E(ui) = [ o] =A+A-2

j=—o
The modified data can be defined as follows,
~ Al

Vi =y — 012050y
and estimated bias correction term

~t ~ PP P

M2 = A1z — D120 App

The FMOLS estimator employs a semi-parametric correction to avoid estimation
problems caused by the long-run correlation between the co-integrating equation and
stochastic regressors innovations. The resulting estimator is asymptotically unbiased and has
fully efficient mixture normal asymptotics allowing for standard Wald tests using asymptotic

1 statistical inference. Hence the FMOLS estimator can be written as,

. T -1 7 L
Brmors = [151] = (Z ZtZtl> <Z Z.yd =T [ZSZD
t=1 t=1
where Z, = (Xt',Dt')’.
The CCR estimation procedure is in principle quite similar to FMOLS, but instead
employs stationary transformations of the data to eliminate the long-run correlation between

the co-integrating equation and stochastic regressors innovations (Belke and Czudaj, 2010).

The CCR estimator can be written as,
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R T -1,
CCR ~ t4t t Vt
4 t=1 t=1
where Z; = (X;, Dt')’ and
* o 1% 5 0 ’A
Ve =YVt — (2 AB + [Q—l,\ D Uy
22 W21
* o1+ ’/\
&:&—@z@m
On the other hand, in the DOLS procedure co-integrating regression equation is

augmented with g lags and r leads of AX, such that the error term of the co-integrating

equation is orthogonal to the entire history of the stochastic regressor innovations,

T
Ye = XeB + Dyeyy + Z AX, ;6 + vy
j=-q

However, the DOLS estimation procedure works under the assumption that the added lags

and leads of AX, completely eliminate the long-run correlation among u,, and u,,. Hence, the

resulting estimator is then given by 80,5 = (8, )71')' and has the same asymptotic distribution
as those derived with the FMOLS and the CCR estimation procedure (Belke and Czudaj,
2010).

4.3. Stationarity Analysis
Since seasonal fluctuations, which are frequently seen in high frequency time series, shadow
the basic features of the series and make modeling difficult, it is useful to adjust the series
from seasonal effect. Since the series used here consist of monthly data, the existence of
seasonality effect was investigated first. Seasonality was determined in GOLD, HPI31,
HPI132, CPI31, CPI32, CPI33 and CCI series and the series were adjusted for seasonal effect
using the TRAMO / SEATS method.

When investigating the relationship between time series, it is necessary to investigate the
stationary properties of the series first, so the stationarity research has been carried out with
the ADF and PP unit-root tests. Tests were conducted separately both for with (intercept plus

trend) and without (intercept-only) trend specifications.
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Table 1. Unit-root tests results.

ADF PP

C c+t C c+t
HPI131 1.184 -2.080 1.124 -2.128
HPI132 1.269 -2.703 1.433 -2.599
HPI133 0.426 -3.054 0.416 -2.062
GOLD 2.952 -0.368 3.889 0.026
BIST 0.703 -2.017 0.539 -1.636
EXC 0.581 -1.737 0.536 -1.836
INT 28697 -3.609" -2.130 -2.638
POP31 -2.141 -2.397 -2.168 -2.393
POP32 -2.291 -0.694 -0.536 -4.459"
POP33 -0.241 -3.541" 0.001 -3.564"
CPI31 3.206 0.163 4.678 0.281
CPI132 3.166 0.205 3.758 -0.091
CPI33 3.292 0.005 3.383 -0.174
cCl -2.470 -3.9317 -2.228 -3.909”
HUC 0.520 -2.287 0.633 -2.248
AHPI31 -6.804" -7.011" -6.842" -7.052"
AHPI132 -5.783" -6.052" -7.198" -7.333"
AHPI33  -7.233" -7.238" -6.968" -6.960"
AGOLD -7.782" -8.700" -7.729" -9.355"
ABIST -2.493 -2.646 -6.598" -6.764"
AEXC -8.844" -8.993" -6.534" -6.967"
AINT -6.046" -6.013" -5.149" -5.111"
APOP31  -9.895 -9.997" -9.899" -10.047"
APOP32  -1.961 -2.147 -10.926" -10.862"
APOP33  -1.720 -1.804 -10.746" -10.713"
ACPI31 -3.806" -5.251" -5.775" -6.188"
ACPI32 -3.568" -5.317" -5.732" -6.651"
ACPI33 -3.813" -7.506" -5.579" -6.032"
ACCI -8.546" -8.499" -17.181" -17.059"
AHUC -4.594" -4.660" -7.389" -7.472"

Notes: i. */**/*** denote significance at 1%. 5% and 10% level
respectively. ii. ¢ denotes intercept. ¢ + t denotes intercept and
trend. iii. A represents first difference of series. iv) Since the ADF
and PP tests for the ABIST and APOP32 series gave conflicting
results. the KPSS test was conducted and it was concluded that

both series were stationary.
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In the ADF test the INT series, and in the both tests the trend-added specifications of the
POP33 and CCI series appear to be stationary at their level values. Accordingly, the degrees

of integration of the series are mixed.

4.4. Co-integration Analysis
In the next step, the existence of a long-term significant linear relationship between the series
was investigated with the ARDL bounds test that allows different degrees of integration and
the results are given in Table 2. As can be seen, the F-statistics calculated for all three sub-
regions exceeds the upper limit value at 1% significance level. According to these results, the
null hypothesis that “there is no co-integration relationship between variables” can be rejected

for all three sub-regions.

Table 2. ARDL bounds test results for co-integration.

Dependent Independent F value Significance  Critical values
Variable  Variables Level 1(0) I(1)

GOLD, BIST
EXC, INT
POP31, 3.849
CPI31
CCI, HUC
GOLD, BIST
EXC, INT %10 1.92 2.89
HPI132 POP32, 4.832 %5 2.17 3.21
CP132 %1 2.73 3.90
CCl, HUC
GOLD, BIST
EXC, INT
HPI133 POP33, 7.971
CPI33
CCI, HUC

HPI31

According to the results of the co-integration test, there is a significant long-term
relationship between the variables in all three sub-regions. Having found out that the variables
are co-integrated, the coefficients of long and short-term relationships between variables were
estimated by appropriate ARDL models which were determined according to AIC criteria
(Table 3). According to the results, the housing loan interest rate and construction cost in the
TR31 sub-region and the exchange rate and construction cost in the TR32 sub-region are
influential on house prices. In the TR33 sub-region, all variables seem to have a significant
effect, except for the exchange rate, stock market index and consumer confidence index.

Considering all sub-regions together, the stock market index and the consumer do not affect
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housing prices in any region, while the most striking common factor is the cost of
construction. Error correction model estimates indicate that this long-term equilibrium
relationship is maintained in all three sub-regions. Findings obtained from diagnostic tests
show that the predicted models are acceptable. CUSUM and CUSUMQ tests also reveal that
parameters are stable throughout the sample period.

Table 3. Long and short-run relationships between the variables based on ARDL model.

Dependent variable
_>
Long-run dynamics

HPI31 HPI132 HPI33

Coefficient  Prob. Coefficient Prob. Coefficient Prob.

Intercept -16.5490 01576 o, .g, 00512 992881  0.0795
GOLD 0.0518  0.0675 0.1445 0.1075 -0.0881 0 00;
BIST -0.0020  0.5676 -0.0086  0.1829 -0.0015  0.2689
EXC -12099 04936  -11.1475 00; -0.1834  0.7758
INT -0.3655  0.0363 0.2393  0.4400 -0.3493 0 00;
POP 6.41e-06  0.0198 0.0001 0.0768 4.32e-05  0.0368
CPI -0.0200  0.7510 0.1307 0.2937 0.1384 0 ooi
CClI 0.0777  0.3446 0.0819  0.5300 -0.0354  0.2889
< <

HUC 0.0369 0.001 0.0189  0.0297 0.0173 0.001

Short-run dynamics

ECM 0.3453 < 0.2537 S .0.8640 <
t1 e 0.001 e 0.001 e 0.001

Diagnostics
Serial Correlation 1.6959  0.1512 1.7317  0.1410 1.4127  0.2337
Heteroskedasticity 1.2551  0.2295 0.7109 0.8716 0.8138  0.7512

Normality 0.1986 0.9055 0.5569 0.7569 0.2370 0.8882
CUSUM Stable Stable Stable
CUSUMQ Stable Stable Stable

Notes: Diagnostics tests are as follows: i) Breusch-Godfrey serial correlation LM test, ii)

Breusch-Pagan-Godfrey heteroskedasticity test, iii) Jarque-Bera normality test.

4.5. Estimating Co-integrated Relationship
As means for robustness check of the estimated coefficients, three co-integrating regression
methods (FMOLS, DOLS, CCR) were applied and results were presented in Table 4. The

signs of the predictions obtained are in line with the theoretical expectations. The GOLD
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variable appears to be negatively associated with housing prices only in the TR33 region.
BIST and EXC variables have a significant negative effect only in the TR32 region. The sign
of the BIST’s coefficient is negative contrary to expectations, but this unexpected effect may
be ignored since the value of the coefficient is quite small. The INT variable has a significant
effect with the negative sign in the TR31 and TR33 regions, as expected. Depending on the
population growth, an increase in housing prices is observed only in the TR33 region, but the
impact is weak enough to be negligible. The factors that have a strong influence on house
prices in all three sub-regions are the CPI and HUC variables that directly affect the cost of
housing. The increase in these variables seems to raise housing prices significantly. CCI has a
significant positive effect only in the TR31 region.

When the estimation results are evaluated as a whole, it can be said that house prices in
the three sub-regions are fed by somewhat different dynamics. It is seen that in Izmir, which
constitutes a large center by far between the three sub-regions and is therefore defined as a
sub-region alone, housing prices are not very sensitive to the macroeconomic structure. This
situation can be explained by the fact that city rent is more dominant in housing prices in
Izmir, which is the third largest city in Turkey.

In the TR32 region consisting of Aydin, Mugla, and Denizli provinces, the intense
presence of cottages, which are more prominent as a luxury investment property, can be
interpreted as a reason why housing prices in this region are affected by BIST and EXC
indicators, which are mostly used as indicators of macroeconomic stability.

Finally, the predictive powers of the explanatory variables and the house price index on
each other were examined through Granger causality analysis (see Table 5). The results show
that BIST, EXC, INT, CPI and HUC variables are the Granger cause of HPI in all sub-regions,
whereas in the opposite direction HPI is only the Granger cause of BIST and INT.
Accordingly, it is possible to make predictions about house prices in the short term by looking
at the movements in these four variables.

Considering two-way causality, it is understood that HPI in all three sub-regions has a
very strong causality relationship with BIST, INT and HUC variables. Variables with the
lowest predictive power are POP and CCI. For 8 explanatory variables and 3 sub-regions (24
results in total), 18 causality relationships from variables to HPI are valid, while there are 13
causality relationships from HPI to variables. Based on these findings, it can be said in

general that HPI has a lower predictive power against these variables.
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Table 4. Estimations of co-integrated regressions.

Meih"d FMOLS DOLS CCR
Dependent
Variable HPI31  HPI32  HPI33 HPI31  HPI32 HPI133 HP131 HP132 HPI133
—
Intercept -6.927 -87.282" 97767  -15130" -33.875  -147.89" -6.585 -77.7817  -102.96"
GOLD -0.011 0.048 -0.091" 0.028 0.014 -0.101" -0.016 0.040 -0.093"
BIST 0.001 -0.005" -0.001 0.002  -0.006" -0.002 -0.0001 -0.006""  -0.002
EXC -0.958""  -4.898" -0.602 -0.094  -9.962" -1.044 -0.908  -5541" -0.636
INT -0.201" 0.048 -0.486" 201527 03257 -0.337" -0.213°  0.081 -0.478"
POP31 -3.5e-08 3.94e-06 -2.75e-07
POP32 3.20e-05 1.71e-06 2.72e-05
POP33 4.28e-05" 6.00e-05" 4.45e-05"
CPI31 0.062" -0.011 0.065"
CPI32 0.090" 0.259" 0.112™
CPI33 0.153" 0.144" 0.153"
CCl 0.126°  -0.004 -0.058 0.128" 0.116 -0.040 0.133°  0.008 -0.054
HUC 0.032°  0.030" 0.018" 0.033°  0.030° 0.018" 0.032°  0.031" 0.018"

Note: */**/*** denotes significance at 1%, 5% and 10% level respectively.
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Table 5. Pairwise Granger causality test results.

Sub-region — TR31 TR32 TR33

Null hypothesis < Obs sta![:istic Prob. stalt:istic Prob. sta![:istic Prob.
GOLD does not Granger cause HPI 88 54678 p<0.05 1.6963 0.1143 2.5631 0.0163
HPI does not Granger cause GOLD 88 1.2020 0.3104 0.9361 0.4927 2.1325 0.0436
BIST does not Granger cause HPI 88 3.0385 0.0054 3.2112 0.0036 3.7974 0.0009
HPI1 does not Granger cause BIST 88 4.4203 0.0002 29477 0.0067 2.8629 0.0081
EXC does not Granger cause HPI 88 3.0056 0.0058 2.8835 0.0077 2.1972 0.0376
HPI1 does not Granger cause EXC 88 1.2143 0.3033 1.8186 0.0877 1.5820 0.1457
INT does not Granger cause HPI 88 2.1599 0.0410 3.4410 0.0021 2.4055 0.0234
HPI does not Granger cause INT 88 2.7600 0.0103 2.1498 0.0419 6.3354 p<0.05
POP does not Granger cause HPI 88 0.6496 0.7334 3.1767 0.0039 0.9243 0.5019
HPI does not Granger cause POP 88 0.5473 0.8168 1.5587 0.1529 2.5964 0.0150
CPI does not Granger cause HPI 88 6.0589 p<0.05 27057 0.0117 2.2731 0.0317
HPI does not Granger cause CPI 88 2.0691 0.0503 1.0064 0.4391 1.0283 0.4232
CCI does not Granger cause HPI 88 1.5018 0.1721 1.9766 0.0619 1.8034 0.0907
HPI does not Granger cause CClI 88 1.5087 0.1697 2.3782 0.0249 2.4868 0.0194
HUC does not Granger cause HPI 88 2.8437 0.0085 3.6577 0.0013 4.1017 0.0005
HPI does not Granger cause HUC 88 95292 p<0.05 1.9694 0.0629 52077 p<0.05

Notes: i. It was determined that the appropriate delay length is 8 according to Akaike and Hannan-Quinn criteria. ii. Test

statistics with p-values less than 5% were shaded.
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5. Conclusion

Housing, as a durable consumer good, has an important share in household expenditures and
wealth, whether for housing or investment purposes. On the other hand, the housing sector
occupies an important place in the economy when considered together with its forward and
backward connections. For this reason, it is inevitable that the housing sector has an important
relationship with the economic structure both as a cause and effect. The dynamism in house
prices that emerged as a result of this interaction deserves to be emphasized and examined due to
the importance of the sector. Determining the impact of macroeconomic conditions on house
prices in countries such as Turkey, where the population and, accordingly, housing demand and
supply are growing rapidly, is also important for the more efficient operation of the housing
market and for predicting supply/demand shocks.

Although the factors affecting house prices are often considered in terms of the characteristics
of the house and the environmental conditions in which the house is located, and therefore in a
framework that can be characterized as micro-level, there are also studies on the relationship
between house prices and macroeconomic structure. But in the case of Turkey, such macro-level
studies are quite scarce. In this study, the relationship between house prices and macroeconomic
factors was discussed in the example of the Aegean region.

For this purpose, the relationship between a series of macroeconomic variables and the
Hedonic House Price Index, which reflects the changes in house prices, has been analyzed
through econometric methods. The findings obtained reveal that housing prices in the Aegean
Region by sub-regional units exhibit different behaviors against macroeconomic indicators.
While housing prices in the Izmir metropolitan region are more resistant to the change in
macroeconomic indicators, it is observed that the sensitivity is higher in the TR33 sub-region. On
the other hand, the fact that the consumer confidence index, which is a reflection of consumers'
expectations for the future of the macroeconomic structure, has a determining effect only on
housing prices in the Izmir sub-region can be explained by the fact that investment / purchasing
decisions in this region are more related to the general economic structure. It can be said that this
difference in behavior between regions is due to differences in housing markets and city-specific
characteristics of each sub-region.

Common results for all three sub-regions appear in terms of the effects of inflation and
housing unit costs. As expected, the increase in the regional inflation rate has an upward effect on
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housing prices in each sub-region. The high coefficient significance (below 1%) can be
interpreted as high inflation sensitivity in house prices. Within the whole set of explanatory
factors the cost of housing stands out as the factor that has a stable effect in all three sub-regions.
This difference between regions is also reflected in the causality relationships between variables
and house prices. While there is a causality relationship across the Aegean Region from stock
market, exchange rate, loan interest rate, general price level and housing costs to housing prices,
the relationships in other directions differ by sub-regions.

Summing up, although they display similar characteristics in terms of geography, culture, and
demography, it can be said that housing price dynamics in the cities of the Aegean Region are
similar to some extent, but they also have some important distinctive characteristics. At this
point, it should not be ignored the effects of city rents, which are effective especially in city
centers and metropolitan areas, and price bubbles that appear from time to time and regionally on
housing prices. These phenomena have the potential to blur the relationship between house prices
and macroeconomic variables. Nevertheless, it would be beneficial to keep in mind these

behavioral characteristics in the housing supply and demand researches for the Aegean Region.
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Appendix: Summary of the empirical papers related to Turkish housing market.

Paper Variables Method Findings Sample Period
HPI, GDPPC, INF, FD, IR, 07
ieﬁer(‘%“g) INF,FD, IR, | OLS CAD are P
e, CAD effective '
Karamelikli HPI, UEMP, IR, NARDL UEMP, IR, GDP, 2010:01-
(2016) GDP, INF INF are effective 2016:02
Akkas and Toda-Yamamoto 2010:01-
Sayilgan (2015) HPI IR causality test HPI = IR 2015:04
Coskun et al. HPI, CCI, HRI, ARDL, OLS, CCI, HRI, IR are 2007:06-
(2020) IR FMOLS, DOLS | effective 2014:12
Hatemi-J :
Akpolat (2020) HPI, IR asymmetric HPl < IR 2010'_01_
. 2020:03
causality test
Dolado- HPI" — EXC”
Erylizli and . EXC" — HPI, 2010:01-
EKici (2020) HPI, EXC ];;Jf:ﬁtoh%est HPI* 2019:09
y EXC" —> HPI'
Kolcu and : . 2010:01-
Yamak (2018) HPI, GDP, IR ARDL GDP is effective 2017:09
HPI, GOLD, BIST and INF 2010:01-
Kayral (2017) USD, EURO, oLS are effective for 2016'08
BIST, INF Istanbul '
HPI, CPI, CV, CPI,CV, IR, _
I;ffldalsl angozo IR, EXC, IPI, | ARDL EXC, IPI are 22%1128'_1027'
alihoglu ( ) WPIC effective )
Karaagac and HPI, IPI, CPI, HPI « CI 01
Altinirmak EXC, Cl, EMP, CGarj:aﬁ’ﬁr st | HPI—> IPLEMP 22%11%0112
(2018) UEMP y CPI - HPI '
LD, UEMP
HPI, GOLD, S)?C Iél%T—) |
Akkaya (2018) EXC, BIST, INF, | ARDL, Granger HPI ' 2010:01-
y IPI, Cl, UEMP, | causality test 2017:03
CLI HPI — IPI
HPI < ClI
Gebesoglu HPI, GDP, EXC, | noo! o EXC 2010:01-
(2019) BIST, IR : 2018:08
effective
Important effects 2002:Q1-
Yildirim and gEIF’) I\/éSI’S.II_PIHIPR’ SVAR of monetary 2015:Q3
Ivrendi (2017) cp o policy shocks on 2003:01-
housing market 2016:11
Yildirim and HPI, PS, IR, ARDL PS, IR, GDP are 2010:01-
Yagcibasi (2019) | GDP effective 2017:04
Cetin and Granger 2011:01-
Doganer (2017) | 7k CSC causality test | CSC! = HP! 2017:03

888




Karagoz, K., Ozkubat, G. / Journal of Yasar University, 2021, 16/62, 867-889

Dilber and HPI, EXC, INF, | Granger No long-run 2008Q1-
Sertkaya (2016) | IR causality test, relationship 201404
y VAR EXC — HPI
GDP, MS, INF
Bayir et al. HPI, GDP, MS, » M3, TNF,
(2019) INF. USD ARDL USD are 2011-2018
effective
Long-run
Saglam and relationship 2010:01-
Abdioglu 2020y | HP1 CPI Panel ARDL between HPI and 2018:02
CPI

Note: HPI: House price index, IR: Interest rate, FD: Financial depth, GDPPC: GDP per capita,
CAD: Current account deficit, INF: Inflation rate, CCI: Construction cost index, HRI: Housing
rent index, CP: Construction permits, BIST: BIST 100 Index, EXC: Real exchange rate, GOLD:
Gold price, USD: US Dollar/TL exchange rate, EURO: Euro/TL exchange rate, CPI: Consumer
price index, CV: Credit volume, IPI: Industrial production index, WPIC: Construction sector
wholesale price index, EMP: Employment, UEMP: Unemployment, Cl: Consumer confidence
index, CLI: CBRT — Composite leading indicators index, HP: Housing permits, MS: Broad
money supply, PS: Public spending, CSCI: Construction sector confidence index, MCV:

Mortgage credit volume
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