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Rifki Khoirudin (Indonesia), Pramono Hari Adi (Indonesia), Suharno (Indonesia)

THE VECM IMPLEMENTATION
FOR MEASURING THE IMPACT
OF MONETARY VARIABLES
ON INDONESIA PROPERTY
PRICES INDEX

Abstract

The basic human need for housing makes property investment safer than other sec-
tors because demand tends to be stable despite changing economic conditions. The
decision to invest is influenced by various aspects, including economic variables, in-
cluding GDP, property credit growth, non-performing loans (NPLs), interest rates, ex-
change rates, and money supply, which are then examined for their influence on the
Residential Property Price Index (RPPI) in Indonesia through this research using a
Vector Error Correction Model (VECM) with quarterly data from 2003 to 2022. The
findings show that GDP, interest rates, and money supply have a significant long-term
impact on the RPPI. In the short-term, GDP and property credit growth have a nega-
tive impact on RPPI, while NPL and exchange rate do not. Causality tests indicate a
bidirectional relationship between NPL and GDP with RPPI, with probability values
exceeding 0.05. This study provides valuable insights into the monetary factors affect-
ing residential property prices and suggestions for future research.

Keywords monetary policy, property market dynamics, economic
indicators, Price Index Analysis
JEL Classification R21, E44, E52, G21

INTRODUCTION

The primary physiological need for self-actualization can be ful-
filled by owning residential property, according to Maslow’s hierar-
chy. Individuals’ satisfaction with purchasing property is significantly
influenced by economic factors, such as income levels and consumer
credit (Liu & Li, 2018). The property sector consistently offers excellent
investment opportunities, is considered safe compared to other sec-
tors, and is an essential asset for households with promising returns
(Krulicky & Horak, 2019). House price fluctuations impact economic
dynamics and consumer spending, underscoring its essential role in
investment portfolios (Anundsen et al., 2016).

Understanding the impact of economic crises on financial systems
is crucial for evaluating the effectiveness of regulatory measures.
Historical events, such as the 2008 global financial crisis, reveal the in-
terplay between policy decisions and market stability. The crisis, trig-
gered by the subprime mortgage crisis, triggered an economic down-
turn exacerbated by the Federal Reserve’s interest rate policy (Lin et
al., 2019). In Asia, resilience to crises is supported by strict regulations,
such as macroprudential policies adopted after the 1997-1998 crisis to
control credit and property prices (Lee et al., 2015). Indonesia, which
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has implemented inflation targeting since 2005, regulates the regional property market through the
RPPI, which reflects market cycles (Bank Indonesia, 2023).

The research aims to address the scientific problem of understanding how various economic factors sup-

ply Residential Property Prices Index.

1. LITERATURE REVIEW

Residential property is used for living, usually
owned individually or collectively, such as a house,
apartment, or condominium. Residential property
price refers to the monetary value assigned to the
property unit. As a relatively expensive necessity,
house prices tend to keep increasing. Consumers
who need a house often have to buy immediately
without waiting for their savings to be sufficient
for a cash purchase. Residential property is part
of the real estate industry and has a significant
role and characteristics, so changes in this sec-
tor can impact macroeconomic stability (Qian et
al., 2015). According to Rahadi et al. (2022), one
of the critical factors in property development is
the property price, which affects the developer’s
profit margin and the reason for property selec-
tion. This literature emphasizes the importance of
determining residential property prices in a given
period and their economic impact.

Macroeconomic dynamics involve the interaction
of various indicators that contribute to national
economic performance. The housing market sig-
nificantly influences macroeconomic stability and
growth, as noted by Lekhuleni and Ndlovu (2023)
who highlight how real estate boom and bust cy-
cles can increase financial system vulnerabilities
and affect global house prices. This underscores
the critical role of macroeconomic indicators in
real estate price dynamics. The relationship be-
tween the supply-demand dynamics of the hous-
ing market and GDP is clear. This is in line with
Adams and Fiss (2010) who state that real estate
changes can impact GDP directly and indirectly.
Direct effects include increased income in real es-
tate boosting GDP, faster capital flows encourag-
ing investment, and higher downstream income
from related industries. Indirect effects involve
GDP growth from substantial bank credit for re-
al estate development, increased government tax
revenue, and increased aggregate demand through
asset price inflation and wealth effects.
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Comprehending the factors that influence house
prices is essential in housing market analysis.
Various studies mention that macroeconomic
variables significantly influence house prices, such
as Cro and Martins (2023) who investigated the
effect of macroeconomic indicators on countries
that depended on the tourism sector from 2000 to
2018 using VECM. The results showed that tour-
ism activity affects economic growth. The devel-
opment of the economy encourages tourists to stay
and ultimately affects house prices. Lekhuleni and
Ndlovu (2023) applied the VECM. They found that
all fundamental macroeconomic variables have a
significant connection with house prices in the
short and long term. Thus, the combination and
balance between fiscal and monetary policies are
necessary to ensure the housing market’s growth.

The relationship between the banking sector and
the housing market is an essential economic ar-
ea that has received attention from various stud-
ies. Other studies have explored the relation-
ship between the banking sector and residential
property prices, such as Bhatt and Kishor (2022)
and Panagiotidis and Printzis (2016). These stud-
ies identified the relationship between mortgage
loans in the Greek economy and 18 other devel-
oped countries. In the Greek economy, mortgage
credit is the most critical variable for housing in
the long term. Meanwhile, in 18 developed coun-
tries from 1991-2020, it was found that the bank-
ing sector had a surge effect on house price growth
in some quarters, moreover, the presence of credit
as the main driver caused a boom in the housing
market. Likewise, Cleanthous et al. (2019) used a
VECM model to analyze the macroeconomic and
house price relationship in Cyprus in the 2005Q4-
2016Q4 quarters. Overall, the results showed
a causal relationship between bank lending for
housing and significantly affecting the long term.

Furthermore, residential properties are usually

more affordable for international buyers when the
domestic exchange rate strengthens against other

http://dx.doi.org/10.21511/imfi.21(4).2024.07
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countries’ currencies. Previous periods of weaken-
ing exchange rates can raise property prices and
boost supply and demand levels in the property
market. Akkay (2021) said that the appreciation of
the US dollar against the Lira significantly affect-
ed house prices. As explained by Muddasir and
Dondas (2023), when the exchange rate rises, the
loan is more significant, which increases inflation,
and the currency depreciates, directly resulting in
house prices.

The influence of macroeconomic variables on the
housing market varies between countries and can
provide valuable insights into the dynamics of real
estate investment. The studies in Turkey conduct-
ed by Sumer and Ozorhon (2020) using the VAR
method show that the use of macroeconomic vari-
ables such as exchange rates affects investors’ per-
ception of housing as a tool of investment. Ya-Chen
and Shuai (2013) empirically analyzed short-term
house price changes in China from July 2005 to
December 2012. The results revealed the existence
of a positive correlation between the exchange rate
and house prices. Therefore, China currently con-
trols foreign capital to stabilize real estate prices.
Meanwhile, in India, Mahalik and Mallick (2011),
using quarterly data from 1996Q1 to 2007Q1 with
a VECM model, found a dynamic causality rela-
tionship affecting house prices in the presence of a
shock from macroeconomic variables.

Many researchers have developed literature on the
relationship between RPPI and various variables.
Previously, Duja and Supriyanto (2019) and Pontines
(2020) have used interest rate, inflation, and ex-
change rate variables to measure their influence on
RPPI. Furthermore, Ding (2022) added population,
mortgage interest rates, and stock prices to analyze
macroeconomic factors affecting house prices. Yan
(2019) used monetary policy to predict house price
changes, while Mironiuc et al. (2021) combined the
financial sector with Environmental, Social, and
Governance (ESG) to analyze the price sensitivity of
residential property in EU-28 countries. The results
found that the economic dimension is vital in deter-
mining residential property prices.

Economic factors affecting residential property
prices may vary in their influence across contexts.
Applying a Tirana-based Vector Error Correction
Model (VECM), Marku et al. (2020) analyzed

http://dx.doi.org/10.21511/imfi.21(4).2024.07

residential property prices using short-term and
long-term monetary factors. They revealed that
interest rates have a notable effect in the long term,
while exchange rates show no long-term impact
on house price volatility. Meanwhile, Cré and
Martins (2023) observed the importance of Gross
Domestic Product (GDP) and bank credit in influ-
encing house prices in tourism-dependent coun-
tries in the short and long term. Lekhuleni and
Ndlovu (2023) also found a relationship between
exchange rates and GDP that transcends the short
term and affects house prices in the long term.

The impact of changes in macroeconomic vari-
ables on the housing market is complex and var-
ies across countries. Utilizing VECM, Alvan
Bozdereli and Rahmatzada (2022) indicated that
inflation has a positive long-term effect, while
GDP and the exchange rate have been negative-
ly impacted in the long term. Cleanthous et al.
(2019) investigated the correlation between loans
and housing prices and discovered that loans sig-
nificantly affect housing prices in the short term.
In contrast, Azwan and Masih (2019) outlined an
asymmetric (short-term) and symmetric (long-
term) connection between bank debt and hous-
ing prices. However, the link between housing
credit and housing exhibits short- and long-term
asymmetry. An increase in housing debt amplifies
house price inflation, especially in the short term.

The variations in the way monetary variables affect
the housing market can provide important insights
into the dynamics of house prices in different coun-
tries. Huang (2023) illustrate that the effect of mon-
ey supply on house prices in China operates unidi-
rectionally, suggesting that money supply positively
affects house prices, while house prices do not affect
money supply. In contrast, Bahmani-Oskooee et al.
(2023) observed a symmetric relation where, in the
short term, money supply affects house prices; nev-
ertheless, in the long term, money supply negatively
affects house prices. Furthermore, asymmetrically,
there is a long-term relationship between money
supply and house prices. Feng (2022) corroborates
that money supply maintains a long-term correla-
tion with real estate prices.

In the housing market analysis, NPLs are an es-

sential monetary factor affecting real estate pric-
es. Ben Salem et al. (2020) noted that NPLs are
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affected by interest rates and money supply, in-
dicating that NPLs have surged due to more out-
standing household lending, especially in the real
estate sector. Consequently, the real estate price
index shows a positive correlation with NPLs.
Furthermore, Wan (2018) and Dong and Xia (2018)
reinforce these findings by underlining the posi-
tive impact of NPLs on house prices. A decline in
housing prices leads to a reduction in bank assets,
which signifies a deterioration in the balance sheet
of housing developments and impacts repayment
capacity. Besides, a decrease in house prices leads
to the devaluation of housing collateral.

It is crucial in housing market studies to consider
how various monetary factors affect property pric-
es. For example, NPLs and their relationship with
house prices have been the focus of significant re-
search, with many studies highlighting their im-
pact on banking stability and economic health.
NPLs and their correlation with house prices are
studied by Ben Salem et al. (2020) and Wan (2018),
highlighting implications for banking stability
and economic health. Variations in the impact of
economic growth on real estate prices across stud-
ies and countries were explored by Beltratti and
Morana (2010), Bouchouicha and Ftiti (2012), and
Gholipour et al. (2021), indicating diverse analyti-
cal approaches and contextual factors.

The diversity of findings in the literature on the ef-
fect of economic growth on property prices indi-
cates the importance of identifying the gap in this
field. This study’s research gap differs from previ-
ous research, namely Bouchouicha and Ftiti (2012),
which states that there is neither a solid short-term
nor long-term effect/correlation between eco-
nomic growth and real estate prices. On the other
hand, Beltratti and Morana (2010) state that GDP
strongly influences market prices and property
stock prices. Gholipour et al. (2021) found no solid
short-term or long-term correlation between eco-
nomic growth and real estate prices. Meanwhile,
there are further differences in models or analyti-
cal tools among previous studies and macroeco-
nomic conditions across studies due to research
locations in different countries.

Various studies have explored the relationship be-

tween macroeconomics and house prices. Findings
suggest a significant correlation, with macroeco-
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nomic indicators positively impacting house pric-
es. Besides, the research highlights the interrela-
tionship between macroeconomic parameters and
housing prices in the short and long term. The re-
search enhances understanding of how macroeco-
nomic dynamics interact with house prices, spe-
cifically focusing on the Indonesian context. This
research uses the VECM technique to analyze the
effect of monetary variables on residential prop-
erty prices in Indonesia, which provides insights
into the short- and long-term dynamics. The study
aims to investigate the relationship between mac-
roeconomic indicators and residential property
prices in Indonesia. Thus, to achieve the objective
of this research and to empirically examine it, the
following hypotheses are developed:

HI: ‘There is a significant positive relation-
ship between Gross Domestic Product and
Indonesia’s Residential Property Price Index.
H2: ‘There is a significant positive relation-
ship between Property Credit Growth and
Indonesia’s Residential Property Price Index.
H3: There is a significant negative relation-
ship between Non-Performing Loan and
Indonesia’s Residential Property Price Index.
H4: ‘There is a significant negative relation-
ship between Interest Rate and Indonesia’s
Residential Property Price Index.

H5: There is a significant positive relationship
between the increase in Exchange Rate and
Indonesia’s Residential Property Price Index.
H6: There is a significant positive relationship
between the increase in Money Supply and
Indonesia’s Residential Property Price Index.

2. METHODOLOGY

Data were collected from the national statistical
agencies (Badan Pusat Statistik or BPS) and Bank
Indonesia (the Indonesia Central Bank) to investi-
gate the correlation between macroeconomic pa-
rameters and house prices in Indonesia over the
quarterly period from 2003Q1 to 2022Q4. Besides,
this research’s paramount concern is the relation-
ship between the dynamics of macroeconomic in-

http://dx.doi.org/10.21511/imfi.21(4).2024.07
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dicators (GDP, property credit growth, NPL, in-
terest rate, exchange rate, and money supply) and
house prices as the dependent variable. House
prices in this research use residential property
prices index because they have a broader scope
than property in the form of houses.

Highlighting the relationship between macroeco-
nomic dynamics and residential property prices
in Indonesia, VECM is used to test the relation-
ship between the research variables following
some previous studies (Cleanthous et al., 2019;
Lekhuleni & Ndlovu, 2023). To accurately esti-
mate the relationship between variables, it is nec-
essary to determine the existence of unit roots and
cointegration between time series. This aims to
assist in implementing the VECM method by as-
suming that all variables are endogenous.

In the first stage, the Augmented Dickey-Fuller
(ADF) test is used to test the unit root of each se-
ries with the hypothesis when:

HO: 0 =0 i.e., the time series are non-stationary
and need differencing (have unit roots).
Ha: 0 < 0 i.e., the time series is stationary (does

not have a unit root).

The ADF test can be expressed by the Ordinary
Least Squares (OLS) relationship as follows:

Ay, =a,+p +0y,_ + Z;é'iAyt_i +&, (1)

where t denotes the deterministic trend, a and p are
constants, and p is the lag order chosen based on
Akaike information criteria (AIC) and Schwartz in-
formation criteria (SC). If the calculated value, in
absolute terms, is more than the t-statistic or the p-
value is less than 5%, then reject the null hypothesis
and conclude that the time series is stationary. If
the null hypothesis is rejected at level, then the non-
stationary time series order is set as 1(0). Meanwhile,
if the null hypothesis is rejected at the first differ-
ence, the order of the stationary series is set as 1(1).
This also applies to the second difference, where the
stationary sequence order is designated as 1(2).

If the time series is not stationary at the level

and when integrated in the same order, then the
Johansen cointegration test can be used to obtain

http://dx.doi.org/10.21511/imfi.21(4).2024.07

the sum of the cointegrating vectors. The multi-
variate cointegration model can be expressed as
follows:

p-1
Ay, =a, +1ly, + ZFiAyH té, &)

i=1

where IT and I are coeflicient matrices, A is the
symbol of difference, and p is the lag order cho-
sen based on Akaike Information Criteria (AIC).
Then, the ratio test can be used to determine the
number of cointegrating vectors using the Trace
test and the Maximum Eigenvalue test, which can
each be calculated as follows:

T(r)=—T§":1n(1—ii), 3)

i=r+l

max

A (17 +1)==Thn(1-4,), @

where X is the expected eigenvalue of the charac-
teristic roots, and T is the sample size. The null
hypothesis of the Trace test (equation 3) investi-
gates the number of r cointegrating vectors against
alternative n cointegrating vectors. The null hy-
pothesis of the Maximum Eigentest (equation 4)
investigates the nuer of r cointegrating vectors
against the alternative r + 1 cointegrating vectors.
Therefore, if the variables used are cointegrated af-
ter applying the Johansen test, it can be concluded
that there is a long-term equilibrium relationship
between the variables.

Furthermore, it can be stated that the existence
of an equilibrium relationship can apply to the
VECM scheme in the long term. The methods
used in this research have provided tremendous
benefits, especially in helping to analyze causal-
ity and relationships in the short and long term.
Therefore, this research will use the VECM in the
form of:

n—1
A(RHPI)= f8,+> 3, A(RHPI,_,)
n—1 - (5)
+2812A(Xt—i) T+,
i=1

whereby RHPI stands for housing wealth; X is the
explanatory variable factor, [30, 811, 812, a, are its
estimated parameters, and et is the random error

term. Furthermore, all variables are in their origi-
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nal form, or there is no logarithmic form. The ap-
plied modeling has several limitations, such as dif-
ficulty in determining the optimally chosen lag. A
trade-off exists between increased forecast uncer-
tainty and enhanced accuracy of the model from
the addition of lags. Therefore, it is necessary to re-
ly on the information criterion test in determining
the appropriate lag to use. It should be noted that
different information criteria may yield different
results. This model is market-focused, not hedonic
price variables such as property characteristics.

3. RESULTS

Stationarity testing uses the Augmented Dickey-
Fuller unit root test. This test aims to test the data’s
potential stationarity at the first level and to check
whether the data used in this research is integrated at
the first level. The results shown in Table 1 indicate
that the ADF test does not reject the null hypoth-
esis or is not stationary in level form, especially for
the money supply variable because it has a value of
1. Then, the test is continued at the first differencing
level, showing that it still needs to meet the station-
ary requirements on the same variable. Therefore, it
is continued at the second differencing with the re-
sults showing that all variables used have a probabil-
ity value of less than 0.05. Therefore, all variables are
stationary at the second difference without unit root
and have the same integration order of 1(2).

Based on the ADF test, the data fulfills the sta-
tionarity requirement at the second degree and
the variables used are integrated in the same or-

der. Therefore, the cointegration test is used to
determine the long-term equilibrium relationship
between these variables. Thus, this research uses
infinite post-VAR estimation to test the lag order.
This uses Akaike Information Criteria (AIC) and
Schwartz information criteria (SC). AIC shows the
maximum lag length of 2 with a value of 63.95613,
and SC shows a value of 67.52802. This research
uses the practical principle of choosing the low-
er value criterion. The latter is based on the fact
that the lower the value, the smaller the residual
relation, and the more stable and better the model.
Therefore, Table 2 shows that lag two is used.

The existence of cointegration vectors between
the variables used indicates the existence of short-
term and long-term equilibrium relationships.
Based on the cointegration test results shown
in Table 3, the p-value statistics for VECM in
bovariate and multivariate mode with lag order 2.
Besides, Table 3 shows seven integration relation-
ships exist between variables. This formed the ba-
sis for building a VECM model for the long term.
Furthermore, the causality test results explain that
of the seven integration relationships, only the
NPL and GDP variables have a two-way causal-
ity relationship with a probability value of 0.0510.
The rest, the unidirectional causality relationship,
is only owned by the variables of RPPI to prop-
erty credit growth, GDP to property credit growth,
GDP to money supply, property credit growth to
NPL, and exchange rate to money supply. A causal
relationship is absent because the statistical results
show a probability value of less than 0.05.

Table 1. Results of the augmented Dickey-Fuller unit root test for stationarity

Variable Levels (prob.) 1%t differences (prob.) 2 differences (prob.)
0.8759 0.0001
e 09784 043 00004 ..
Growth_Property Credit 0.0000 0.0000
oo 0046 000 o000
nterest .. LOASTL 00007 00000 ..
Exchange Rate 0.9521 0.0000
I\/Ioney Supply S P Saogr

Table 2. Lag order selection criteria

Lag LoglL LR FPE : AIC SC : HQ
0 i -2128262 NA : 6.48e+20 67.78610 68.02423 67.87976
1. -20193% 190205  976esld . 6588338 6778839 . 6663263
2 . -1909.618 |  167.1744* | 150e+19*  :  63.95613* |  67.52802* .  65.36098*

Note: Likehood Ratio (LR); Final Prediction Error (FPE); Akaike Information Criteria (AIC); Schwartz information Criteria (SC);

Hannan Quinnon (HQ).
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Table 3. Granger causality test results

Null hypothesis:

F-statistic

RPPI does not effect Property credit growth

139029

500769

7.02867

212002 00200

Exchange Rate does not effect Money Supply

5.56755

Table 4. VECM test result on RPPI

Variable

Short-term relationship

Long-term relationship

B 257083 542581
Growth_Property credit —2.43902 : -0.37073
o215 L...08803
""""""""" 2.3225'{1“
1.40900
‘Money Supply “o62010 260401

The short-term and long-term relationships are
presented in Table 4, which shows the relationship
dynamics between macroeconomic fundamentals
and house prices. Referring to the hypothesis that
hasbeen formulated, the statistical results show the
acceptance of the null hypothesis on several vari-
ables used. The research observes that NPLs, inter-
est rates, and exchange rates are not statistically
significant in the short term, while housing credit
growth and NPLs are the variables that are not sta-
tistically significant in the long term. Meanwhile,
other short- and long-term variables significantly
affect house prices. For example, there is a statisti-
cally significant and negative relationship between
house prices and GDP in the short term, where an
IDR 1 increase in GDP is associated with a 2.57
percent decrease in house prices ceteris paribus.
This result is consistent with the research of Belke
and Keil (2018) who found that the negative and
significant relationship between GDP and house
prices in Germany is due to both supply-side and
demand-side factors. Besides, Xu and Tang (2014)
conducted a study in the UK in the period 1971Q1
to 2012Q4 with the result that high construction
output will make the price of raw materials for
making residential property cheaper, thus allow-
ing a decrease in house prices.

Furthermore, property credit growth in both the
short and long term has a negative relationship
but is significant in the short term at the 5% level.
This concludes the acceptance of the null hypoth-
esis and confirms the absence of a unidirectional

http://dx.doi.org/10.21511/imfi.21(4).2024.07

short-term and long-term relationship. In contrast
to the property loan growth relationship, the ex-
change rate and interest rate are significant in the
long term and have a negative and insignificant ef-
fect in the short term at the 5% significance level.
This indicates that there is no unidirectional rela-
tionship or accepts the null hypothesis.

The NPL variable, both in the short term and long
term, does not have a unidirectional and insig-
nificant relationship with RPPI. This means that
the variable has a unidirectional relationship with
a positive but insignificant effect, so it is statisti-
cally unable to explain its effect on RPPI. Finally,
the money supply variable shows that, in both the
short and long term, it positively influences the
RPPI. At a 5% significance level, the relationship
in the short term is not significant in influencing
RPP], but in the long term, it is interconnected.
Therefore, the money supply variable has no unidi-
rectional relationship with RPPI.

4. DISCUSSION

This research shows that GDP has a significant
positive effect on property prices in both the short
and long term. This is in line with research by
Beltratti and Morana (2010), which states that in-
ternational house price fluctuations can be partly
explained by local and global GDP components.
This research further notes that the relationship
between house prices and macroeconomic devel-
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opments is bidirectional. This means that chang-
es in property prices can affect economic growth
(GDP), and conversely, better economic condi-
tions can encourage property prices to rise.

Property credit growth has both a statistically
significant and negative impact in the short term,
where a 1 percent increase in property credit is as-
sociated with a 2.439 percent decrease in house
prices. However, property credit growth does not
affect long-term house prices. Along with the re-
sultsin the short term, Tai (2016) conducted a study
in the United States between 2002 and 2006 on
households and individuals with a history of bor-
rowing bank loans for housing. The results show
a statistically significant and negative relationship.
Shiller (2019) emphasized that the effect of prop-
erty credit on house prices in the short and long
term can be influenced by various economic fac-
tors. In general, in the short term, easier availabil-
ity of property credit tends to increase demand for
housing, pushing prices up. However, in the long
term, the effect of property credit on house prices
can be more complex and not always as straight-
forward as in the short term. These results are sup-
ported by Setianto (2017) who said that the bank-
ing system and regulations have been reformed to
become more robust and more stable. One of the
policies issued to control credit is to limit the loan-
to-value (LTV) ratio. They strengthened and eased
LTV policies based on property market conditions.

The relationship between NPL and RPPI in the
short and long term is not significant, but it is
positive, with values of 0.214 and 0.884, respec-
tively. Aligned with these results, Pan and Wang
(2013) conducted research in US metropolitan ar-
eas during the period 1990Q1 to 2010Q4 with the
results obtained that there are changes in residen-
tial property prices on NPLs. However, changes
in real estate, which can be detrimental to banks,
eventually lead to changes in real estate due to
bank lending, creating a property bubble (Hott,
2011). Increased bank lending plays an important
role in rising property prices, as Che et al. (2011)
who conducted the research in China found that
people in Beijing, Shanghai, and Shenzhen pay
close attention to the dynamic process of prop-
erty prices and pay more attention to NPLs when
buying a house. When the housing market goes
into recession, bank stability weakens, and NPLs
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increase, so bank profits come from the rapid in-
crease in real estate investment (Zhang et al., 2018).
In Indonesia, the relationship between property
prices and Non-Performing Loans (NPL) may not
always be clear due to several specific factors that
influence these two variables. Banking policies
and regulations in Indonesia can affect NPL levels
differently from property price fluctuations. For
example, debt restructuring or special credit poli-
cies can reduce NPLs without significantly affect-
ing property prices.

Interest rates are statistically insignificant to RPPI
in the short term, but the relationship is significant
and positive in the long term. A 1 percent increase
in interest rates has an effect of 2.32 percent on
the increase in RPPI. The existence of a long-term
relationship between interest rates and RPPI indi-
cates that interest rates increase the calculation of
total production costs due to rising prices or capi-
tal costs, thus having an impact on increasing resi-
dential property prices. Marku et al. (2020) con-
ducted the research in Albania from 2010 to 2018,
stating that the effect is positive in the long term
because housing prices have the highest elasticity.
The interest rate will make individuals reluctant to
borrow, resulting in a decrease in housing demand.
Increased lending rates also lead to increased costs
for construction companies, which leads to a de-
crease in the supply of residential real estate. The
effect of both together results in the stagnation of
the economic situation. Therefore, the interest rate
has a faster impact on demand and needs to be
more flexible in the short term.

The insignificant long-term and short-term rela-
tionship between the exchange rate and RPPI is
due to the volatility of the exchange rate against
foreign currencies. Similarly, using the VAR
method, Sumer and Ozorhon (2020) found that
the exchange rate is no longer a measure that af-
fects house prices in Turkey. However, as the pur-
chasing power of the public and foreigners has in-
creased, so has the demand for housing.

The researchers have employed various models
and methodologies to gain a comprehensive un-
derstanding of how monetary factors influence
real estate markets. Likewise, Bahmani-Oskooee
et al. (2023) used the NARDL model to estimate
the asymmetrical money supply effect on US
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state house prices. The research found a positive
relationship between money supply and house
prices, which occurs when market operations are
open, as market participants’ expectations differ
when money supply increases. An asymmetri-
cal effect of changes in the money supply affects
house prices. Meanwhile, Feng (2022) added his
findings in China to the VAR model, stating a
long-term relationship between money supply

and real estate prices due to the practical impact
of monetary policy during 2020. Towards im-
proving the quality of analysis in the future, this
research should be expanded by including more
non-economic variables as independent factors.
This would allow for a more comprehensive ex-
amination of the various influences on house
prices, potentially providing additional insights
into house price dynamics.

CONCLUSION

This VECM study examines the influence of macroeconomic indicators on residential property prices
in Indonesia. The study shows that GDP, interest rates, and money supply are essential determinants of
RPPI in the long term. This is because, in the long term, these indicators significantly influence RPPI.
In the short term, GDP, property credit growth, and money supply have a negative relationship with
FPI. However, in the long term, property credit growth does not significantly affect RPPI, while in the
short term, interest rate does. Meanwhile, NPL and exchange rates have no significant effect in the
short and long term. This research underscores the need for combined fiscal and monetary policies to
stimulate housing market risk, which will reduce downward pressure; lower interest rates and strategic
price incentives can also play an important role in correcting the difficulties of variables during invest-
ment. A limitation of the study is that it uses macroeconomic variables as independent variables, which
may limit the scope of understanding the complex interactions that affect house prices. Future research
should include a wider range of non-economic variables as independent factors to comprehensively ana-
lyze their influence on house prices.
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