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1. INTRODUCTION

After the 2008 global financial crisis, the importance of the housing market in
shaping macroeconomics became better understood. The crisis was a turning
point for housing market literature and studies on this issue have rapidly
increased since the outbreak of the crisis. However, despite significant
developments in fiscal policy over the past decade, academics, central banks,
and governments have focused more on the relationship between monetary
policy and the housing market. As a result, the effects of monetary policy on the
housing market have been frequently discussed in the literature', but the
number of studies discussing the empirical relationship between the housing
market and fiscal policy is limited.

It is not surprising that policymakers favour monetary policy over fiscal policy
when responding to fluctuations in the financial markets, due to the speed and
efficiency of the monetary transmission mechanism. However, once monetary
policy has lost its effectiveness, fiscal policy becomes more important. The
relatively ineffective monetary policy in advanced economies after the 2008
crisis due to the zero lower bound may be considered a current example of this
phenomenon. Many developed countries adopted an expansionary fiscal policy
in order to recover (Feldstein 2009; Paula and Pires 2013). On the other hand, in
developing countries monetary policy may be ineffective as a counter-cyclical
policy measure due to persistently high inflation, defense of the currency against
heavy capital inflows, or to guarantee the Central Bank’s primary objectives
(Buiter 2010). In such cases the effectiveness of fiscal policy becomes even more
salient. Since the housing market has a strong effect on macroeconomic stability
and financial fragility, the critical role that governments play in this process
needs to be carefully assessed. In the light of recent developments in the housing
market, understanding the effect of fiscal policy has become essential.

Figure Al in the Appendix shows the house price index and the ratio of
government expenditure to GDP in Turkey in the 2010-2017 period. It shows
that In Turkey, real house prices rose by about 40% between 2010 and 2017.
However, the share of government expenditure in GDP increased by about 75%,
from 8% to 14%. Although government expenditure has followed a fluctuating
trend and real house prices have risen relatively steadily, both series show an

! For studies investigating the relationship between monetary policy and the housing market,

see Tacoviello 2010; Tacoviello 2005; Apergis 2003; Bjornland and Jacobsen 2010; Elbourne
2008; Yildirim and Ivrendi 2017.
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upward growth trend. Figure Al also reveals that Since 2015 government
expenditure in Turkey's economy has increased substantially.

The housing market is a major source of macroeconomic instability in both
developed and developing countries and contributes to economic fragility. The
impact of fiscal policy shocks on credit conditions, households’ disposable
income, and overall expectations has significant implications for the housing
market. Nevertheless, the evaluation of the transmission mechanism of fiscal
policy shocks is inadequate (Ruiz and Vargas-Silva 2016). In recent years studies
have shown that fiscal policy shocks may have both incentive and deterrent
effects on the housing sector. For example, an increase in government
expenditure may lead to an increase in expected future tax rates, triggering
negative expectations for future household wealth that will reduce households’
current consumption, including housing. On the other hand, financial
incentives to stimulate housing demand push house prices upwards (Agnello
and Sousa 2013). Fiscal stimulus and government expenditure can push housing
demand and prices when the housing supply is inflexible (Afonso and Sousa
2011). Moreover, public expenditure on infrastructure such as roads and
bridges makes housing more attractive than other alternatives, thus creating
upward pressure on house prices (Khan and Reza 2013).

The main purpose of this study is to examine the short- and long-term
relationship between house prices and government expenditure, mortgage
interest rates, and gross domestic product. Accordingly, this paper investigates
how and to what extent housing prices are affected by short- and long-term
fiscal policy shocks. Two different house price indices are used to represent
house prices: the house price index and the hedonic house price index. This
study contributes to the literature by examining the dynamic relationship
between house prices and government expenditure in Turkey.

The findings indicate the existence of a long-term cointegration relationship
between house prices and government expenditure. House prices react
positively to fiscal shock. In line with the findings of earlier literature (Bjornland
and Jacobsen 2010; Iacoviello 2010; Musso et al. 2011; Wadud et al. 2012;
Robstad 2017; Yildirim and Ivrendi 2017), an increase in house prices leads to a
statistically significant increase in GDP.

The remainder of this paper is organized as follows. Section 1 presents a brief
summary of previous studies on the housing market and government
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expenditure. Section 2 discusses the theoretical model and methodology. The
data and the results are detailed in Sections 3 and 4, respectively. Finally, Section
5 concludes.

2. LITERATURE REVIEW

In a recent study examining the impact of financial shocks on the housing
market, Khan and Reza (2017) show that real house prices increase in response
to a positive shock in government expenditure using the Structural VAR
(SVAR) method for the US. Ruiz and Vargas-Silva (2016) evaluate the impact of
fiscal policy shocks on the US housing market using the VAR method and find
that public announcements of shocks do not have a major impact on house
prices.

By using the Bayesian Structural VAR method on United States, English,
German, and Italian data, Afonso and Sousa (2012) conclude that a shock in
government expenditure affects house prices positively and permanently.
Afonso and Sousa (2011) examine the impact of fiscal shocks using the Fully
Simultaneous System Approach for the same dataset, and find that an increase
in government expenditure pushes house prices up. Using the Panel VAR
model estimated for 10 developed countries, they show that fiscal shocks, which
represent budget deficits, have had a negative impact on credit conditions.
Moreover, they find that financial shocks have a negative impact on house
prices in economies with a large public sector. Examining the impact of
financial shocks on asset prices in South Africa, Aye et al. (2014) reach the
conclusion that government expenditure shocks affect stock prices more than
housing prices. Gupta et al. (2014), in their study of South Africa using the time-
varying parameter VAR (TVP-VAR) for government expenditure and house
prices, reveal that unexpected government expenditure shocks have almost no
effect on house prices, while expected government expenditure shocks increase
housing prices.

The literature on the relationship between fiscal policy and the housing market,
which is much thinner than the literature on monetary policy and the housing
market, suggests that fiscal shocks may affect house prices both positively and
negatively. Another notable finding from the literature is that the response of
house prices to fiscal shocks is not as long lasting and permanent as the
response to monetary policy shocks.
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Apart from an absence - to the best of our knowledge - of studies examining
the relationship between fiscal policy shocks and the housing market in Turkey,
due to a lack of regular and reliable data there are also few studies on the
housing market and house prices. However, as the share of the housing sector in
the economy has grown in recent years, the number of studies of the housing
sector that use proxies has increased.

The studies that examine the relationship between house prices, GDP, and
monetary policy in Turkey show that increases in GDP and expansionary
monetary policy have had a meaningful and positive impact on house prices
(Badurlar 2008; Ozcelebi 2011; Akseki et al. 2014; Lebe and Aktas 2014; Coskun
2016; Yildirim and Ivrendi 2017). Studies on the role of mortgage interest rates
in determining house prices indicate that there is a statistically significant
relationship between house prices and mortgage interest rates (Akkas and
Sayilgan 2015; Dilber and Sertkaya 2016; Coskun 2016; Yildirim and Ivrendi
2017). However, in the Turkish literature there are also studies that use variables
such as per capita income, money supply, industrialization, unemployment rate,
etc. to estimate determinants of housing demand and supply (Halicioglu 2005;
Sar1 et al. 2007; Oztiirk and Fit6z 2009; Hepsen and Kalfa 2009; Lebe and Aktas
2014; Uysal and Yigit 2016; Solak and Kabaday1 2016). These studies show that
macroeconomic indicators such as urbanization rate, industrialization, money
supply, and per capita income are important determinants of housing demand
and supply.

Apart from the studies that investigate housing supply and demand and
determinants of house prices, another branch of study examines whether the
rapid increase in housing prices has formed a bubble (Coskun et al. 2017;
Coskun and Jadevicius 2017; Kaya et al. 2012; Erol 2015; Zeren and Ergiizel
2015; Biiyiikduman 2014). The findings show that house prices are largely
explained by macroeconomic factors and the overvaluation of house prices has
not led to a bubble in Turkey.

3. DATA AND METHODOLOGY

In this study the short- and long-term relationship between house prices and
government expenditure, mortgage rates, and gross domestic product in Turkey
is examined using the ARDL bounds test method for the 2010:Q1-2017:Q4
period with quarterly data. The data is from the Central Bank of the Republic of
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Turkey (CBRT)% Two different house price indexes are used in the study. The
housing price index (HPI) calculates the stratified median home price and
represents Turkey in general. The hedonic housing price index (HHPI)
monitors house price changes without considering housing quality. The interest
rate on residential mortgage loans is calculated on the basis of the weighted
average interest rates applied to bank loans at the home loan interest rate
(MORT). The interest rate on residential loans, issued in terms of Turkish Lira
(TL) in the weighted average of interest rates applied to the loans opened in
banks, is used for the home loan interest rate (MORT). The output variable is
real gross domestic product (GDP) and the government expenditure variable
(GOV)’ is share of government expenditure in GDP. All series in the analysis
are in real terms and natural logarithms have been taken for all variables except
mortgage rates. Furthermore, house prices, government expenditure, and gross
domestic product series are seasonally adjusted using the Census X-13
technique.

There are many econometric methods in the literature that can be used to study
the cointegration relationship between macroeconomic variables. The Engle-
Granger (1987) and Johansen (1988, 1991) techniques are the most widely used.
This study uses the Autoregressive Distributed Lag (ARDL) bound testing
method introduced by Pesaran et al. (2001) because of its advantages over other
methods. These advantages are fourfold. First, while other techniques require
variables to be stationary in the same order, the ARDL technique allows
variables to be stationary at different orders. In other words, variables that are
I(0) and I(1) stationary can be used in the same analysis. Second, the ARDL
technique has valid t-statistics and long-term unbiased estimation results even if
there is an endogeneity problem between model variables, since the
construction of the model does not allow residual correlation (Narayan 2005;
Odhiambo 2009). Third, the ARDL technique allows working with small
samples when compared with the Johansen cointegration technique (Ghatak
and Siddiki 2001; Payne 2003). Finally, the ARDL technique provides short and
long-run effects of a variable on another variable simultaneously, and separates
these effects from each other (Bentzen and Engsted 2001).

The research question is expressed by the following ARDL model:

2 https://evds2.tcmb.gov.tr/
> Government expenditure data contains the government’s consolidated (general) budget
expenditure.
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where A is the first difference operator, aj is the drift component, et is the white
noise error term, and P is the maximum number of delays. It is possible to
implement the ARDL bounds test approach as a two-step process. In the first
step, the existence of a long-run relationship between variables is tested by
means of the F test, which establishes the joint significance of the lagged level
variables in Equation 1 and Equation 2. The null hypothesis (HO: §1= 2=
63=064=0) that rejects a long-run relationship between variables is tested against
the alternative hypothesis (H1: §1# §2# §3#54#0) that accepts a long-run
relationship. Pesaran et al. (2001) provide the upper and lower critical values of
this test. If the calculated F-statistic is higher than the upper critical value, the
null hypothesis is rejected and the existence of a long-term relationship is
accepted. If, on the other hand, the calculated F-statistic is below the lower
critical value, the existence of a long-term relationship is rejected. It is not
possible to reach a final judgment if the test statistic falls between the lower and
upper critical values. Determination of the optimal lag length is also important.
The most frequently used criteria for determining the level of the ARDL model
are the Schwarz Bayesian Criteria (SBC), the Hannan-Quinn (HQ) criterion,
and the Akaike Information Criteria (AIC).

Following the establishment of the long-run relationship, the second step

obtains the short-run coefficients. The following error correction models are
estimated:
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The error correction model results indicate the speed of convergence to the
long-term equilibrium in response to a short-term shock. Here, the coefficient
(m) of the lagged error correction term (ECM, ) governs the long-term
convergence dynamics. If this coefficient is statistically significant and lies
between 0 and -1 it is an important indicator of the model’s tendency to reach
long-run equilibrium.

4. SUMMARY STATISTICS AND UNIT ROOT TESTS

Table 1 presents the descriptive statistics of the data used in the study. It can be
observed from Table 1 that the averages of the two house prices indices used in
the study are close to each other. This indicates that the variables are consistent.
Moreover, the standard deviations of all variables except mortgage rate are low;
that is, they have relatively low volatility.

Table 1: Descriptive Statistics of Variables

Variable Obs. Mean Median Minimum Maximum Std. Dev.

HPI 32 2.93 2.94 2.32 3.43 0.29
HHPI 32 2.84 2.87 2.33 3.30 0.25
MORT 32 3.41 3.37 0.03 7.13 1.68

GOV 32 -2.21 -2.26 -2.51 -1.91 0.16

GDP 32 19.65 19.67 19.37 19.88 0.14
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Prior to ARDL cointegration analysis, it is necessary to perform unit root tests
for the variables, presented in Table 2. The ARDL approach requires that
variables in the analysis be I (1) or I (0) and it is not appropriate to use variables
with a higher degree of integration. For this reason, ADF and PP tests were
carried out to make sure that the variables are suitable for ARDL analysis and to
determine the stationarity of the corresponding variables in the model.

Table 2: Augmented Dickey Fuller (ADF) and Phillips-Perron (PP)

Unit Roots Tests
Variable ADF PP
Level 1.dif Level 1.dif Decision
HPI —2.63(0.26) -5.69 (0.00)** -2.53 (0.31) -6.25 (0.00)*  I(1)

HHPI  -2.68(0.24) -5.72(0.00)** -2.45(0.34) -6.35(0.00)*  I(1)
MORT  -2.08 (0.53) -5.33(0.00)* -2.28 (0.43) -5.39 (0.00)**  1(1)
GOV -3.60(0.04)*  ——ee- ~3.53(0.05) -12.99 (0.00)**  1(0)
GDP ~3.30 (0.08) —7.80 (0.00)** -3.25(0.09) -7.93 (0.00)*  I(1)

Note: Test results are reported for model with constant and trend. (**) indicates significance at
the level of 5%. The critical value of ADF and PP is -3.56 for 5%.

Both ADF and PP unit root tests find that the two house price indexes,
mortgage rates, and GDP are integrated of order (1). However, the ADF test
shows government expenditure to be stationary in level while the PP test
suggests that it becomes stationary after first differencing. As the unit root test
results indicate that none of the variables is I(2), we can proceed to the bounds
testing procedure.

5. EMPIRICAL RESULTS

The stationarity levels of all variables in the model allow ARDL modelling, so
the next step is to apply the bounds test for the two different models developed
in the study. Table 3 shows the results of the ARDL boundary test. The F-values
calculated for both models (6.22 and 8.89) are higher than the upper limit value
obtained at three significance levels (10%, 5%, and 1%). There is strong evidence
of long-run cointegration between the house price and macroeconomic
variables. In other words, house prices and government expenditure, mortgage
rates, and GDP move together in the long run.
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Table 3: Bound Test for Cointegration

Model 1 - Dependent Variable: House Price Index (HPI)

F-stat 6.22

k=3 Critical Value

Significance I1(0) Lower Bound I(1) Upper Bound
10% 2.72 3.77

5% 3.23 4.35

1% 4.29 5.61

Model 2 - Dependent Variable: Hedonic House Price Index (HHPI)
F-stat 8.89

k=3 Critical Value

Significance I(0) Lower Bound I(1) Upper Bound
10% 2.72 3.77

5% 3.23 4.35

1% 4.29 5.61

Note: F-statistic values are calculated by the bound testing approach described by Pesaran et al.
(2001)

The estimation output of the two ARDL models with house price index and
hedonic house price index as dependent variables can be found in the Appendix
(Table Al and Table A2, respectively). Both models passed standard diagnostic
tests, including heteroscedasticity, normality, functional form, and
autocorrelation®. The stability of the model parameters was examined with
CUSUM and CUSUMSQ tests. The corresponding results can be found in
Figure A in the Appendix. The findings indicate that the model residuals are
within acceptable limits; hence it can be inferred that the model parameters are
stable and there is no structural change.

5.1. Long-Run Estimation Results

The optimal lag length for the estimation of the long-run cointegration
relationship between house prices, mortgage rates, GDP, and government
expenditure is determined using Hannan-Quinn (HQ) criteria. The optimal lag
lengths are found to be ARDL (3,3,2,2) for the model with house price index as

4 The diagnostic tests for the ARDL models are reported in Appendix Table 1A. The results of
the diagnostic tests suggest the absence of any autocorrelation among the residuals and of
heteroscedasticity. The Ramsey RESET test suggests that the estimated model is stable.
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the dependent variable (Model 1), and ARDL (3,2,1,0) for the model with
hedonic house price index as the dependent variable (Model 2). Model
estimation results are presented in Table 4.

Table 4: ARDL Long-Run Results

Model 1 - ARDL (3,3,2,2) - Dependent Variable: House Price Index (HPI)

Variable Coefficient Standard Error t-stat

MORT 0.063 0.021 2.980%
GDP 0.963 0.455 2.115*
GOV 0.640 0.347 1.843*
C (constant) -4.807 9.709 -1.525

Model 2 - ARDL (3,2,1,0) - Dependent Variable: Hedonic House Price Index
(HHPI)

Variable Coefficient Standard Error t-stat
MORT 0.055 0.015 3.570%
GDP 0.690 0.402 1.713
GOV 0.524 0.297 1.763*
C (constant) -9.753 8.546 -1.141

*indicates 10% significance level.

Table 4 indicates the long run coefficients for ARDL (3,3,2,2) and ARDL
(3,2,0,1) model estimations. The findings demonstrate the existence of a
statistically significant and positive relationship between government
expenditure and house prices in the long run®. In Model 1, where the house
price index is the dependent variable, an increase of 1% in government
expenditure pushes house prices by 0.64% in the long run. A similar
interpretation is valid for Model 2, where the hedonic house price index is the
dependent variable. Accordingly, it can be inferred that the upward effect of an
increase in government expenditure is higher on the house price index than on
the hedonic house price index. These findings are in line with the existing
literature (Afonso and Sousa 2012; Gupta et al. 2014).

In the present paper we also tried to investigate the impact of current and capital government
expenditure on house prices in Turkey. Even though the results show significant long-run
cointegration, we could not interpret their coefficients, which are economically nonsense,
since as time series they have high seasonality patterns.
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On the other hand, although a 1% increase in gross domestic product creates a
positive (0.96) and statistically significant effect on the house price index in
Model 1, the positive impact on the hedonic house price index (0.69) in Model 2
is statistically insignificant at the 10% level. The finding that government
expenditure has a positive impact on house prices is consistent with other
studies in literature on the housing market (Oikarinen 2009; Yildirim and
Ivrendi 2017). Tsatsaronis and Zhu (2004), Iacoviello and Neri (2008),
Goodhart and Hoffman (2008), and Adams and Fiiss (2010) also indicate a
strong positive relationship between GDP and house prices. Finally, a 1-unit
increase in mortgage rates raises both house price indicators by about 0.05 and
0.06, respectively. These results are in line with previous studies on house prices
in the Turkish economy (Yildirrm and Ivrendi 2017). Since a mortgage rate
increase is a major cost element in housing construction, a rise in interest rates
increases house prices in the long run even if it is small.

5.2. Short-Run Estimation Results

The short-run relationship between the variables is investigated with the error
correction model based on the ARDL approach. The error correction term
(ECT) variable in the model indicates how much of the imbalance caused by a
shock in the short run will be tolerated in the long run. For the error correction
model to be valid and acceptable, this variable has to be statistically significant
and lie between 0 and -1.

The error correction model coefficients obtained from Model 1 and Model 2 are
shown in Table 5. The majority of the findings are statistically significant. Table
5 shows that the sign of error correction (AECT,_, ) is negative and statistically
significant, as expected. This value indicates that if there are any deviations from
the long-run equilibrium in future periods, this deviation can be corrected. The
error correction coefficients of the two models are —0.79 and -0.78, respectively,
which indicates that in response to a shock, 78%-79% of the deviation from the
long-run equilibrium will die out and convergence to the long-run equilibrium
will be rapid.

50



THE DYNAMICS OF HOUSE PRICES AND FISCAL POLICY SHOCKS IN TURKEY

Table 5: ARDL Short-Run Results

Model 1 - Dependent Variable: House Price Index (HPI)

Variable Coefficient Standard Error t-stat Prob
AHPI, , 0.7454 0.1711 4.3556 0.0006*
AHPI, 0.2993 0.2191 1.3662 0.1920
AMORT 0.0940 0.0151 6.1924 0.0000*
AMORT, | -0.0715 0.0418 -1.7100 0.1079
AMORT, , 0.0010 0.0303 0.0339 0.9734
AGOV 0.3904 0.2696 1.4478 0.1682
AGOV,_, -0.3385 0.2652 -1.2760 0.2213
AGDP 0.0083 1.2873 0.0064 0.9949
AGDP, _, -0.0309 1.2575 -0.0246 0.9807
AECT, -0.7918 0.1858 -4.2602 0.0007*

Model 2 - Dependent Variable: Hedonic House Price Index (HHPI)

Variable Coefficient Standard Error t-stat Prob
AHHPI, , 0.6994 0.1432 4.8836 0.0001*
AHHPI, , 0.3678 0.1118 3.2879 0.0039*
AMORT 0.0891 0.0131 6.7568 0.0000*
AMORT, | -0.0650 0.0183 -3.5421 0.0022*
AGOV 0.5236 0.2228 2.3493 0.0298*
AGDP 0.5421 0.3725 1.4554 0.1619
AECT -0.7856 0.1491 -5.2672 0.0000*

t—1

Note: * represents 10% significance level.

Model 2 shows, in the short run, a statistically significant and positive
relationship between mortgage rates and house prices for both current and
lagged variables. While the direction of the relationship is positive for the first
period, it becomes negative after one period. Since all interest rates in the
market tend to move in the same direction, a rise in mortgage rates will increase
commercial interest rates, leading to an increase in the cost of housing
production and putting upward pressure on house prices. On the other hand, an
increase in mortgage rates will also reduce house prices by lowering household
demand. Moreover, it can be observed that government expenditure has a
statistically significant and positive impact on house prices in the current
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period. On the other hand, the coefficient that measures the short-term effect of
gross domestic product on house prices is found to be not statistically
significant.

6. CONCLUSION

This study examines the short-run and long-run relationship between house
prices, government expenditure, mortgage rates, and gross domestic product in
Turkey. In this study the ARDL bounds test method is used to analyse
cointegration for the 2010:1-2017:4 period. The analysis results indicate the
existence of a long-term cointegration relationship between house prices and
government expenditure, mortgage interest rates, and GDP. According to this
result, both government expenditure and increases in GDP affect house prices
positively in the short and long term. In addition, an increase in mortgage
interest rates appears to raise house prices. According to this finding, which
appears theoretically consistent, since housing loans are the main cost element
of housing demand, a rise in the mortgage interest rate increases house prices.
On the other hand, an alternative demand-side theory suggests that an increase
in mortgage interest rates will reduce household demand by lowering household
debt and house prices. Another important finding is that the response of house
prices to fiscal policy shocks is not as persistent as the response to monetary
policy shocks.

The relationship between house prices and government expenditure has some
important policy implications. It is clear that government expenditure has a
significant impact on house prices in both the long and the short term, and
economic policymakers must take fiscal policy into account. Another policy
implication is that the risk of creating a significant and sustained increase in
house prices may be somewhat suppressed by limiting government expenditure.
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APPENDIX

Table A1: Model 1 ARDL (3,3,2,2) Estimation Output

Model 1 - Dependent Variable: House Price Index (HPI)

Variable Coefficient ~ Standard Error t-stat Prob
LRHPI2(-1) 0.9535 0.2187 4.3602 0.0006
LRHPI2(-2) -0.4460 0.3029 -1.4725 0.1615
LRHPI2(-3) -0.2993 0.2191 -1.3662 0.1920
RMORT 0.0940 0.0151 6.1924 0.0000
RMORT(-1) -0.1145 0.0325 -3.5161 0.0031
RMORT(-2) 0.0715 0.0418 1.7100 0.1079
RMORT(-3) -0.0010 0.0303 -0.0339 0.9734
LGOVGDP 0.3904 0.2696 1.4478 0.1682
LGOVGDP(-1) -0.2213 0.2456 -0.9011 0.3818
LGOVGDP(-2) 0.3385 0.2652 1.2760 0.2213
LGDP 0.0083 1.2873 0.0064 0.9949
LGDP(-1) 0.7240 1.2491 0.5796 0.5708
LGDP(-2) 0.0309 1.2575 0.0246 0.9807
C -11.7253 9.4143 -1.2454 0.2321
Diagnostic Tests

R* =0.94

R*=0.89

Breusch-Godfrey LM Test= 0.84 (0.14)
Breusch-Pagan-Godfrey = 1.69 (0.79)
Jarque-Bera Normality Test= 1.58 (0.45)
Ramsey Reset Test = 0.54 (0.47)
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Table A2: Model 2 ARDL (3,2,1,0) Estimation Output

Model 2 - Dependent Variable: Hedonic House Price Index (HHPI)

Variable Coefficient Standard Error  t-stat Prob
LHEDO2(-1) 0.9138 0.1532 5.9644 0.0000
LHEDO2(-2) -0.3316 0.1642 -2.0193 0.0578
LHEDO2(-3) -0.3678 0.1118 -3.2879 0.0039
RMORT 0.0891 0.0131 6.7568 0.0000
RMORT(-1) -0.1109 0.0219 -5.0486 0.0001
RMORT(-2) 0.0650 0.0183 3.5421 0.0022
LGOVGDP 0.5236 0.2228 2.3493 0.0298
LGOVGDP(-1) -0.1115 0.2105 -0.5299 0.6023
LGDP 0.5421 0.3725 1.4554 0.1619
C -7.6621 7.4549 -1.0277 0.3170
Diagnostic Tests

R*=0.91

R*=0.87

Breusch-Godfrey LM Test= 0.85 (0.24)
Breusch-Pagan-Godfrey = 1.53 (0.62)
Jarque-Bera Normality Test= 1.56 (0.45)
Ramsey Reset Test = 1.39 (0.18)

Figure A1: Real House Prices and Government Expenditure to GDP (2010-2017)
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Source: Authors’ compilation from CBRT data.
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Figure A2: CUSUM VE CUSUMQ Test Results

Model 1 - Dependent Variable: House Price Index (HPI)
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