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INTRODUCTION

Financial stability is closely related to the
sustainability and resilience of an economy. In
other words, financial system instability or
financial crises can cause economic conditions
to deteriorate (Gunadi et al., 2013).

Yiu and Sahminan (2015) proved that finan-
cial crises that have occurred throughout history
such as the Asian one in 2008, the global
financial crisis, and the European debt crisis are
caused by bursting property price bubbles. The
considerable impact of the property market on
the health of financial institutions and macroeco-
nomic activities is not a new phenomenon. It is
generally believed that fluctuations in property
prices have played a role in the business cycles
of economies. Therefore, the issue of property
price movements and their links to the financial
sector and macroeconomy has come to the atten-
tion of the monetary authorities and financial
system regulators.

The Global Financial Crisis (GFC), also
known as the Subprime Mortgage Crisis in 2008,
was caused by the bursting of property price
bubbles. The GFC caused developed countries to
experience a severe recession. The U.S. Federal
Reserve responded to this situation by imple-
menting a quantitative easing (QE) policy to
stimulate and revive economic conditions. QE is
a monetary policy whereby the money supply is
increased, which will cause interest rates to fall
and encourage the real sector to get cheap funds
to increase its production capacity so that the
economy can return to life. This resulted in an
abundance of liquidity that was not able to be
absorbed by the domestic economy.

Furthermore, there was an outflow of funds
from the US to countries promising higher yields
than domestic ones. Developing countries are a
destination for US investors because their yields
are higher. The ASEAN-5 group is included in
the list of developing countries that attract
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investors. Compared to other ASEAN countries,
ASEAN-5 countries are more attractive as an
investment destination because they account for
89 percent of the total ASEAN GDP, which, in
2012, reached USD 2.31 trillion, to which
ASEAN-5 countries contributed the largest share
(USD2.1 trillion). It can be seen in Figure 1 that,
together, the ASEAN-5 group is very dominant
compared to the contribution provided by Brunei
Darussalam, Cambodia, Lao PDR, Myanmar,
and Viet Nam (BCLMV) GDP, which only
amounted to around 11 percent of the total
ASEAN GDP in 2012.

Figure 1. Composition of ASEAN GDP in 2012
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Source: data aseanstat.org, compiled by the author

In addition, during the QE 2009 to 2012
period, the growth of the Gross Domestic
Product (GDP) in the ASEAN-5 was also very
good, namely in the range of 4.7 percent. Figure
2 demonstrates that during the QE 2009 to 2012
period, there were significant capital inflows to
ASEAN-5 countries after previously declining
during the 2008 global financial crisis.

Calvo, Leiderman, and Renhart (1996)
explain that it is essential to study capital
inflows from developed to developing countries.
Although capital inflows can help deepen and
expand financial markets and provide more
funds for the economy, capital inflows can also
create excessive property price increases and, at
the same time, can destabilize the financial
sector.
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Figure 2. Capital Inflows to ASEAN 5 Period 2003-2017 (in billion dollars)
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Yiu and Sahminan (2015) found a link
between abundant global liquidity and property
prices in the ASEAN-5 economies. According to
their research, with the stable economic condi-
tions and rapid urbanization in the ASEAN-5
region, this immense capital inflow caused
property prices in those economies to increase
during the QE period. Property prices during the
crisis and the QE period can be seen in Figure 3

which shows that, during the crisis in 2008, there
was a decline in property prices. Furthermore,
during the period when the QE policy began,
property prices began to show an increase. The
increase is also in line with Yiu and Sahminan's
(2015) research that capital inflows have a
positive and significant effect on property prices
in ASEAN-5 economies.

Figure 3. Property Price Index in ASEAN 5
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The relationship between capital inflows and
property prices is empirically explained by Aziz
and Shin (2013). They showed that capital
inflows entered through the purchase of bonds at
local securities companies. The results of the
issuance of bonds by local securities companies
were deposited in local banks. In this way,
national banks experience abundant liquidity,
which urges them to channel their funds through
lending to the public. Based on the global
savings glut hypothesis proposed by Bernanke
(2005), abundant liquidity conditions cause
banks to adopt a policy of easing the disburse-
ment of funds, which is indicated by a decrease
in interest rates. This causes the demand for
property to increase. The supply curve will be
inelastic because there is a lagged supply in the
property market in the short term. Thus, the
current increase in demand cannot be matched
by existing supply conditions. In other words,
there is a shortage so, ultimately, property prices
will increase (Bernanke (2005), Himmelberg,
Mayer, and Sinai (2005), Bernanke (2008),
Taylor (2009), Adam, Marcet, and Kuang
(20112)).

As explained earlier, the source of several
financial crises that have occurred throughout
history has been the bursting of the property
price bubbles; this is according to the Global
Savings Glut Hypothesis which states that the
bubbles originated from large capital inflows.
Thus, the abundance of liquidity that occurred in
ASEAN-5 economies after the 2008 global
financial crisis is interesting to study and also
needs to be observed in terms of two aspects,
namely: (i) how the influence of capital inflows
on property prices in the ASEAN-5 region, and
(i) how the effect of property prices on financial
system stability in the ASEAN-5 region.

Furthermore, research by Hofmann (2004),
Zhu (2005), and Barras (1994) states that finan-
cial system stability (FSS) can affect property
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prices. Under stable FSS conditions, banks will
tend to expand credit as indicated by lower
interest rates, including interest rates for
property sector loans. This will then increase the
demand for property. On the other hand, as
explained earlier, the supply curve's nature in the
property market is inelastic in the short term,
resulting in shortages that cause property prices
to rise. In the next phase, Barras (1994) explains
that the increased demand for property provides
positive expectations for developers to build
properties in large numbers (building boom).
Due to the lagged supply at the time of the
completion of the property development, it turns
out that the demand for property is not as
appropriate (lower) as expected. In other words,
the property that has been built is not sold
(oversupply), which causes the price to decline.

Based on the background that was
developed, it is not only property prices that
influence financial system stability, but also the
opposite occurs. Existing research separately
discusses these two conditions or uses a
single/one-way equation, as conducted by Che et
al. (2011), Landier et al. (2017), Flannery and
Lin (2015), Balakrishan (2012), which examines
the effect of property prices on financial system
stability. In contrast to these studies by Hofmann
(2004) and Zhu (2005), Barras (1994) examines
the opposite, namely the effect of financial
system stability on property prices.

Whereas when the independent variable is
potentially caused by the dependent variable
(reverse causality between property price and
financial system stability), it means that there
has been a simultaneous® relationship between
the two variables. Furthermore, Baltagi (2005)
explain that using only a single equation for

1 The notion related to the explanation of the simultaneous
relationship (reverse causality) has been explained by
many previous studies, such as Levitt (1997), Levitt
(2002), Baltagi (2005), Lynch, Scott M. (2011), and
Antonakis et al (2014).
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variables that have a simultaneous relationship
can cause endogeneity problems (correlation
between independent variable regression and
errors/disturbances). According to Baltagi
(2005), the endogeneity problem is a serious
problem in econometrics which can cause bias/
invalid OLS estimation results. Therefore, this
study will examine the relationship between
property prices and financial system stability by
resolving the research gap with the simultaneous
equation method? to solve the endogeneity
problem.

Hence, the research questions for this paper
are: (i) Do capital inflows have an effect on
property prices in the ASEAN-5 region, (ii) Do
property prices have an effect on financial
system stability in the ASEAN-5 region, and
vice versa (iii) Does financial system stability
have an effect on property prices in the ASEAN-
5 region.

LITERATURE REVIEW

1. Property Market and Property Price
Formation: Theoretical Overview

The workings of the property market and the
formation of property prices can be explained
through neoclassical economic theory. Accord-
ing to this theory, price formation results from
the interaction of supply and demand based on
the scarcity principle, utility function, and
production function, which is also related to the
profit maximization principle (Lee, 2003).
Demand for property is not only consumption
demand for personal use, but also demand from
speculators and property developers for invest-
ment purposes (Roehner, 1999). Therefore, the
ability to buy (income), uncertainty, and expec-
tations also play an essential role in the demand
for property. Furthermore, the supply of property

2 Further explanation regarding the simultaneous equation
method can be found in the Research Methodology
Chapter.

is the number of properties available on the
market with other constant factors influencing a
supplier's decision to build property, such as
costs and government intervention.

In a static approach, the essence of the eco-
nomic theory shows that supply and demand act
together to form a balance. Suppose there is a
movement and/or shift in supply or demand. In
that case, a new balance is generated
(Maclennan, 1982), where the general conclu-
sion is that price increases are caused by
shortages and price decreases are caused by
surpluses.

In contrast to the static approach, dynamic
models can describe not only the fundamental
mechanisms and systems of the property market
but also long-term and short-term phenomena.

Assuming everything is constant, the
demand condition will increase at every
equilibrium level in the long run. The increase is
because of population and income increase over
time. As demand increases over time, to meet
demand, property supply will also increase at
each equilibrium level in the long run. As a
result, the property demand curve, in the long
run, will be linear and upward sloping in the
long-run model.

In the short term, an increase in population
has minimal impact on demand for property.
Changes in demand for property are more due to
speculation or investment motives, so the
business cycle (stable conditions, bubbles, or
crises) will significantly determine a person's
expectations. Furthermore, it will ultimately
influence the decision to buy or sell the property
(Tse (1997), Johansen & Somette (1999), Kauko
(2001). Changes in the short-run demand pattern
will change the demand curve to be nonlinear.
Meanwhile, the supply curve is also nonlinear in
the short run because property development
takes a long time, resulting in a lagged supply or
when there is an excess supply of unsold new
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properties, vacant properties, and used properties
for sale (Levin & Wright, 1997).

2. Determinants of Property Prices

2.1. The Effect of Capital Inflows on Property
Prices: Theory and Empirical

Several studies have discussed the relationship
between property prices and capital inflows in
developed countries, especially when there was a
dramatic appreciation of property prices in the
United States during the booming period from
2000 to 2006, and the following year in 2007,
there was a bust.

Through the global savings glut hypothesis,
Bernanke (2005), Mendoza, Quadrini, and Rios-
Rull (2007), Bernanke (2008), Caballero, Fahri,
and Gourinchas (2008), Caballero and
Krishnamurthy (2009) argue that excess savings
in developing countries, especially China and
emerging Asian economies, are looking for safe
and high-quality financial assets. Their econo-
mies cannot provide it because of the US
Treasury and Agency markets' depth, diversity,
and security, and these savings largely flow into
the United States. A global savings glut, large
capital inflows to the US, cause US property
prices to be higher, arguing that low-interest
rates (driven by large capital inflows) encourage
massive lending on the property, which increases
demand for property. It becomes a significant
determinant of higher property prices during the
boom period, which corresponds to the studies
by of Bernanke (2005), Himmelberg, Mayer, and
Sinai (2005), Bernanke (2008), Taylor (2009),
Adam, Marcet, and Kuang (2011).

2.2. Financial System Stability on Property
Prices: Simultaneous Relations

This cannot be separated from the overall econo-
mic conditions in explaining the effect of finan-
cial system stability on property prices (Figure
4). Barras (1994) explains that financial system
stability tends to be good in good economic

Andini, et al

conditions (domestic and global). It will encou-
rage the financial sector to expand credit, for
example, by reducing interest rates for property
loans to reduce the risk premium or increase the
expected capital gain. Thus, demand for property
will increase, then property prices will gradually
increase due to the inelastic nature of the supply
curve in the property market in the short run.

Conversely, changes in property prices also
strongly influence financial system stability
(Figure 4). One of the effects of changes in
property prices on financial system stability can
be explained by using research results from
Reinhart and Rogoff (2009). They show that the
six major historical episodes of banking crises in
developed countries since the mid-1970s were
all related to the collapse of the property sector.
They documented that this pattern can also be
found in many emerging market crises, including
the 1997-1998 crisis that hit countries in the
Asian region and the 2008-2009 crisis, which
was a global financial crisis, with a similar,
significant decline in property prices in
developed and developing market countries.

In addition, property price movements can
have a major impact on banking performance. In
particular, a fall in property prices may cause the
banking sector to be depressed through a variety
of channels, for example, through an increase in
the cost of bad borrowing in property lending or
through a deterioration in the financial condition
of borrowers and banks themselves, or indirectly
through a contraction in transaction finance and
economic activity.

Property loans are one of the most critical
components of a bank loan. These loans account
for a third, sometimes even more than half, of
total bank loans in most developed countries. A
fall in property prices implies lower returns in
the property industry, so property loans are more
likely to default. This reduces the profitability of
bank loans and increases the bank's bad debt
burden as well.
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Figure 4. Property Market Cycle Mechanism
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The credit risk exposure of property loans
also greatly depends on the use of the loans. A
property mortgage loan is usually considered
very secure, as property is more like consumer
goods, and the repayment of these loans often
comes from household property income, which
is relatively stable. By contrast, loans to
developers and constructors for commercial
purposes are much riskier. Repayment of these
loans is supported by the sale or rental price
generated from the property upon completion. A
fall in property prices implies a deterioration in
the financial position of developers and
constructors. Therefore, they are unable to
borrow new funds, which are essential for
project completion. When the property under
construction is left unfinished, the collateral
value drops nearly to zero, and the commercial

|
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Property slump
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mortgage loan is considered a default. The
increase in bad credit in the retail property sector
has been a significant contributor to several
banking crises, such as financial difficulties in
the early 1990s in many industrialized countries
and the 1997 East Asian crisis to the global
financial crisis of 2008 - 2009.

METHOD, DATA, AND ANALYSIS
1. Data

The data used in this study are secondary data
with a panel data estimation model consisting of
time series data and cross-sections with annual
periods of 2003-2017 and crossing from
ASEAN-5 (Indonesia, Malaysia, Philippines,
Singapore, and Thailand). Table 1 shows the
entire data set.
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Table 1. Data Sources
No Variable Unit Data Sources
1 Property Price Index Index Indonesia, Malaysia, and Singapore: CEIC
Thailand: Government Housing Bank, Bank of Thailand
Philippines: Colliers International
The data source refers to the Sahminan (2017)
2 Capital inflows per GDP Percent World Bank Data
3 GDP per capita growth Percent World Bank Data
4 Loan Interest Rate Percent World Bank Data
5 Financial Stability Index (FSI) Index  Each of the data used to weight the FSI index was obtained
¢ Non Performing Loan (NPL) (Oto1) fromCEIC
e Stock price volatility
e Bond Yield
6 Unemployment Rate Percent World Bank Data
7 VIXCBOE Index  Federal Reserve Economic Data

Source: author's illustration

2. Variable Operational Definitions and Data
Measurement

The formation and operational definition of the
dependent and independent variables will be
explained further in the following sections.

2.1. Dependent Variables

This study surmises that there is a simultaneous
relationship between endogenous variables.
There are two dependent variables used in this
study: the Property Price Index and the Financial
Stability Index. The measurement of variables is
explained as follows.

a. Property Price Index

The variable used to reflect property prices is
the real residential property price. This varia-
ble is chosen because residential property
prices are easier to identify than commercial
property prices. The commercial property
market has several unique characteristics,
such as longer construction delays, long-term
rents, and fluctuating revenue streams, which
cause the commercial and residential property
cycle to show a different pattern. In addition,
the commercial property cycle may be out of
sync across regions and sectors. Depending

on the elasticity of the offer, delay in
development, asset endurance, and funding
methods, various types of a commercial
property may have different dynamics.

. Financial Stability Index (FSI)

The creation of an index to describe the
condition of a country's financial stability has
been carried out by several studies. In this
research, the financial system stability index
measurement as applied in Romania named
Aggregate Financial Stability Index (AFSI)
as developed by Albulescu (2010). By using
the min-max method, where the financial
system stability index is called Aggregate
Financial Stability Index (AFSI). Following
is the formula used:

_ Iit—MiTl (It)
len =3 (1) —-Min (I (1)
Where:
Ii;n :the index value of each indicator
that has been normalized
I; :the value of each indicator during

the period t

Min (I;) :the minimum value of each
indicator for a certain time period
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Max (I;) :the maximum value of each indi-
cator in a certain time period

By using the min-max method, clear boun-
daries can be obtained to interpret the index
value. A value of 0 indicates the worst condition,
and a value of 1 means the best condition in a
country's financial stability system, following
Cheang and Choy (2009).

The formation of FSI in developing countries
is generally formed by looking at and consider-
ing the development structure of the two classi-
fication parts, namely intermediary institutions
(banking) and sectors in the financial markets
(Cardalelli, 2006). So, to form the index, three
composite variables are needed as indicators that
reflect banking risk, stock market risk, and bond
market risk. In this study, the measuring variable
reflecting banking risk in the FSI is the Non-
Performing Loan (NPL). Stock market risk uses
the stock price index variable by processing the
data to obtain returns and the value of the stock
price index volatility through the GARCH
method. Furthermore, 10-year government bond
yields are used to measure bond market risk.

2.2. Main Independent Variable

Capital inflows per GDP. The capital inflows
data used in this study are gross capital inflows
data presented to the gross domestic product
(GDP). The capital inflows variable was chosen
with  consideration of previous research.
Tillmann (2013) looked at how property prices
responded to capital inflows and found that
capital inflows significantly made property
prices higher.

2.3. Control Variables

a. GDP per Capita Growth

The GDP per capita growth variable is
included in the model estimation to control
domestic economic conditions. Property
prices are expected to rise during periods of

strong economic growth and fall during
periods of weak economic growth. Yiu and
Sahminan (2015), Allen et al. (2016), and
Nneji et al. (2015) demonstrated that econo-
mic growth is one of the macroeconomic
variables that significantly affect property
price movements. Some empirical studies
have shown the importance of economic
growth for house price movements. Glindoro
et al. (2011) give an example for Asia-Pacific
economies. In their paper, they illustrate the
existing literature that shows that house price
movements are closely related to a common
set of macroeconomic variables and market-
specific conditions. Hofmann (2004) and
Tsatsaronis and Zhu (2004) also examine the
determinants of house prices in several
industrialized economies. One of the main
exogenous variables is economic growth and
has been shown to have significant expla-
natory power.

. Loan Interest Rate

The determinants of property prices are in
many ways similar to other assets, namely the
required rate of return (long-term interest rate
plus risk premium) as a discount factor.

. Unemployment Rate

The Unemployment Rate is used because it is
closely related to the performance of banks as
one kind of financial institution. Bank perfor-
mance can deteriorate if the unemployment
rate increases because a high unemployment
rate implies that more people will have
difficulty paying debts to banks which will
increase NPLs.

. Volatility of Stock Price Index (V1X)

The VIX index is an index of market volati-
lity calculated by the Chicago Board Options
Exchange (CBOE). This index is used as a
barometer for market uncertainty. This
research incorporates the VIX variable into
the model, referring to empirical studies con-
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ducted by Filardo et al. (2016) and Miranda-
Agrippino et al. (2015). They use the VIX
index as a proxy for the global financial cycle
that can affect asset price movements,
including property prices.

3. Method of Analysis

As the background has been built, the similarity
model in this study is as follows:

PP =f (FSI, lag pp, ci_pergdp,

g_gdppercap, ir) (2
FSI = f (PP, ci_pergdp, u, vix, oer) 3
where,
PP : Property Price Index
FSI : Financial System Stability Index
ci_pergdp : Capital Inflows/ GDP
0_gdppercap : GDP per capita growth
ir : Loan Interest Rate
lagpp :Property Price Index in the previo-
us period
u :Unemployment Rate
ViX :Chicago Board Option Exchange
(CBOE) Index
oer :Exchange Rate (Local Currency/
USD)

In this study, as explained in the literature
review, shows that, on the one hand, property
prices will be influenced by financial system
stability and other macroeconomic variables. On
the other hand, financial system stability is
affected by property prices and other macro-
economic variables. As has also been explained
in the introduction to this paper, when the
independent variable is potential caused by the
dependent variable (reverse causality between
property price and financial system stability), it
means that there has been a simultaneous
relationship between the two variables. The
notion of this simultaneous relationship has been
explained by many previous studies, such as
Levitt (1997), Levitt (2002), Baltagi (2005),
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Lynch, Scott M. (2011), and Antonakis et al
(2014).

A simultaneous relationship between the two
variables is thought to cause endogeneity
problems (correlation between regression of
independent variables with errors/disturbances)
(Baltagi, 2005). Solving these problems requires
an instrumental variable method to obtain
consistent estimation parameters. Therefore,
solving using ordinary OLS can also lead to
biased regression results.

By using the ASEAN-5 countries (cross-
section) as the research objects and using the
observation period from 2003 to 2017 (time
series), this research requires the development of
a model called the dynamic simultaneous panel
equation model.

Existing approaches to solving simultaneous
panels only accommodate static models such as
those developed by Baltagi (1981), Prucha
(1985), and Balestra, Varadharajan-
Krishnakumar (1987). On the other hand, the
dynamic panel equation model is built with a
single equation (not accommodating simul-
taneous models) developed by Arellano (2003).
Furthermore, to accommodate the dynamic
simultaneous panel equation model, this study
refers to the development of the Matyas and
Lovrics (1990) models that have modified the
simultaneous equation model, which was previ-
ously a static model, into a dynamic simulta-
neous panel model.

Matyas and Lovrics (1990) and Mitze (2010)
first kept using the static simultaneous equation
model as the initial framework in developing
dynamic simultaneous panel equation models.
Based on the static simultaneous equation, they
replicated the Monte Carlo simultaneous equa-
tion to be developed into simultaneous panel
equations dynamic. Specifically, the steps in
developing a dynamic simultaneous panel equa-
tion are as follows:



Journal of Indonesian Economy and Business, Vol. 37, No. 1, 2022 25

3.1. Panel Data Simultaneous Equation Model
Framework

The basic framework for the general model of
simultaneous equations for panel data referring
to Baltagi (2005) is as follows:

YT+XB+U=0 (4)

Where:

Y=1[yq,...,yu] is a matrix (NT x M) of
endogenous variables,

X=1[X,..,Xg] is a matrix (NT xK) of
exogenous variables,

U=[uy,..,uy] is a matrix (NT XxM) of
residues,

[ =[y1,...,¥y] is a parameter matrix (M x M)
related to endogenous variables,

B = [B1, -, Bu] is a parameter matrix (K x M)
related to predetermined variables,

N is the number of individuals observed and is
the length of time-series.

From the simultaneous general equation
model of panel data that was built to solve the
endogeneity problem, the general structural
equation jth, can be written as follows:

wherej =1,..,M; y; is (NT x1);Y; is
(NT x M;); X; is (NT xK;);Z; = [¥;,X;] and
V= [y, B',]. The focus of a problem is the
correlation between the regression variables on
the right-hand side of the equation with the error
or disturbance variables (Baltagi, 2005). Thus,
the estimation model in this study will focus on
the structure of the error component which is the
result of residual decomposition as follows:

u, = ZH‘Ll]‘FUJ (6)

where Z, = (Iy ® er); Iyand I respectively

are the identity matrix of N and T; eyand ey
each one is a vector of order N and T; and y’j =

(Hajs Hzj, oo inj) AND V= (V11jy Vazj0 oo

vyr;j) is a vector of pure residual effects with a
mean of zero and the covariance matrix as
follows:

nq 1 ' O-[flllN
E(,,l) (W, v'1) = 0

Where there are endogenous variables on the
right-hand side in Z;. In this case, namely:

0](7)

2
op11inT

E (uy,u'y) = Qg = 0p1 I +
0;%11 Uy ®Jr) (8)

Thus, it can be concluded that the first
structural equation (5) has a typical variance-
covariance matrix of the one-way error
component model. The next step is to transform
equation (5) with Q = Iy; — P with P = (Iy ®
Jr) to get:

Qy1 = QZ1y; + Quy (9)

Let y, = Qy, dari Z; = QZ, using 2SLS
equation (5) with X = QX as a collection of
instrument variables using 2SLS.

3.2. Static case by Monte Carlo Model

The simple model that Monte Carlo built as the
basis of his research is then converted into a
dynamic model, namely:

Vit = Y2it®1 + Xqie Qo + Uy,
Yait = Y1ieP1 + X2ieBa + Upe- (10)

Referring to the explanation of Matyas and
Lovrics (1990), which explains the static model
of Monte Carlo above, the system has two
endogenous and two exogenous variables so
there is no identification problem. The data
generating process was based on the generation
of the variables X; and X and the reduce form
of the model (see eq. 10). First of all, we have
generated the variables X; and X, with the
following process:

{X1i0 = €150 /(1 —v1)
X1it = Xiit—1y1 + €1ie
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Supposing that the process is stationary, (i
L,...,N)

And

{Xzio = €210 /(1 —V2)
Xoit = Xoit—1y2 + €2i¢

Supposing that the process is stationary, (i
1,...,N)
Where,

€1i¢ ~ N (0, 0¢1),

€2it ~ N (0, 0¢7),

In the above model, (y4,y, > 1) is the initial
values were the simple € noise variables. The y;
variable can be obtained using the above
variable and the reduced form for the first
equation. Then, by using the second equation,
the form of the structure produces the variable
y2. In order to control the data generation
process, the author creates another y:; variable
from the structural form and - obviously - the
same as that obtained from the reduced form.
Furthermore, Monte Carlo matches the latent
variables obtained from the structural form
(U1ie = Y1ie — O2ie@2 + X13),  and
Voir — (V1@ + X)) Wwith those generated
with the random variable generator and used in
the reduced form.

Uzit =

3.3. Dynamic Panel Data Equation

As explained earlier, Matyas and Lovrics (1990)
modify static simultaneous equations into
dynamic models. In this paper, from equation
10, we have modified the model of the static
case - besides the lagged endogenous variable in
the first equation - a supplementary exogenous
variable in the second equation to have enough
instrumental variables for the estimation. The
basis of the analysis is the following model.

p— *
Yiie = Y2it@1 + Y1ie—1@ + X100 + Uy,

Yait = Y1ieP1 + X2ie Bz + X3ie B3 + uge. (11)
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As we mentioned before, the above equation
is a modification of the general model (see. Eqg.
4) and the static simultaneous equation that has
been described in Equations 10 by adding the
endogenous lag variable. The way to generate
endogenous and exogenous variables is the same
as static simultaneous equations. However, the
process starts from the initial value of the
dependent lagged variable. As with our reference
paper, we chose the simplest solution. We
generated additional observations for the
residuals and exogenous variables and, using
these in the reduced form, obtain the initial
values of the endogenous variables.

Thus, referring to equations 11, the dynamic
simultaneous panel equation in this paper is as
follows:

PPt = &g + fsijia; + ppir—1a” +
cija, + g_gdppercap; az +
irita4 + Uyt

fstie = Bo + ppic B1 + clyefr +
UitB3 + vixit By + 0€1itfs +4,,  (12)

Thus, according to the perspective of this
paper, the transformation from static to dynamic
is to add the lagged endogenous variable (lagpp)
in the first equation, as well as supplementary
exogenous variables in the second equation
(which not included in the first equation, namely
u,vix, and oer) to have enough instrumental
variables for the estimation.

RESULT AND DISCUSSION
1. Descriptive Statistics

Before discussing the estimation results, the
authors will explain the relationship between
capital inflows, financial system stability index,
and property price index, as shown in Figure 5.
The hypothesis built in this study is that capital
inflows have a positive and significant effect
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both on the property price index and on the
financial system stability index in ASEAN 5
countries. This hypothesis is supported by the
results of the study (Favilukis et al., 2012).
Furthermore, capital inflows will impact the
property price index by increasing people's
purchasing power for the property. As a result,
liquidity will be abundant, and there will be an
increase in the ability of banks to provide credit
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to the public, including property loans.
Eventually, interest rates will fall, and property
prices will increase.

The global crisis in 2008, which began with
the subprime mortgage crisis in the United
States, caused volatility in the property market in
ASEAN 5 countries. The property sector bubble
disrupted financial system stability in these
countries.

Figure 5. Growth of Property Prices, Capital Inflows, and Financial Stability Index in ASEAN 5

Malaysia Philippines
15.00 0.8 15.00 0.8
10.00 06 10.00 06
5.00
5.00 o - 0.4 ~~—~ o4
\ AN 0.00 /
onS<t un NN < 0N O~
0.00 0.2 8 8 So53oo59o 02
M S ;N O~ P O A N M < N O N —500 NN N NN N NN
S8ECB8e8EEE884985
-5.00 0 -10.00 0
——PP (LHS) ———ClI (LHS) FSI (RHS) ——PP (LHS) ——ClI (LHS) FSI (RHS)
Singapore Thailand
40 0.8 10 0.8
50 0.6 5 0.6
/
0.4 o =/ 0.4
o < < 1 O~
0 8 8 =28 S
0.2 _5 o N o~ ('] o o 0.2
-20 0 -10 0
———PP (LHS) ———ClI (LHS) FSI (RHS) ——PP (LHS) ———ClI (LHS) FSI (RHS)
Indonesia
15 0.8
10 /\ 06
0.4

N S w0
o O 9O o
o O O O
N N NN

——PP (LHS)

2007
2008
2009

2010

———CI(LHS)

0.2

2011
2012
2013
2014
2015
2016
2017

FSI (RHS)

Source: National authorities, World Bank, CEIC Data, Colliers International, edited by the authors



28

The hefty capital outflows during the global
financial crisis during the period 2008-2009 are
shown in Figure 5. The decline in capital inflows
caused the collapse of the financial systems in
the ASEAN-5 countries, which also led to a
sharp decline in property prices during the crisis
period. After the global financial crisis, econo-
mic conditions in ASEAN-5 began to improve in
2010 and positively impacted people's purchas-
ing power, including purchasing power in the
property sector. The existence of quantitative
easing policies in developed countries had
spurred large capital inflows in developing
countries. The percentage of capital inflows to
Indonesia in the 2010-2012 period increased to
5.6 percent of GDP from previously only 1.9
percent of GDP during the global financial crisis
period.

Malaysia experienced an increase in capital
inflows to 5.63 percent of GDP in 2010-2012
after previous large capital outflows, causing net
capital flows to become negative, namely -1.3
percent of GDP during the GFC period. In the
Philippines, capital inflows reached 3.6 percent
of GDP after previously only 0.02 percent
during the GFC period. The global financial
crisis created swift capital outflows of 32.2
percent of GDP in Singapore. Still, after the
crisis ended, the rebound from capital inflows in
Singapore reached 25.5 percent of its total GDP
in 2012. Thailand experienced an increase in
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capital inflows in 2010-2012 to 6.3 percent of
GDP, which previously experienced deficient
net capital flows in 2008-2009 in the range of -
0.05 percent of GDP.

It can be seen in Table 2 that Singapore has
the highest average property price index
compared to other ASEAN-5 countries, with an
average index of 121.53. The high property
prices in the country are balanced with the
income of the people, most of whose work is
concentrated in the service sector, and the
country's poverty rate is the lowest compared to
other ASEAN-5 countries.

The lowest property price index is found in
Thailand, with an average index of 104.06. This
can be caused by demographic problems faced
by the country in terms of the rapidly shrinking
working-age population (ranked number 3
globally). So, the income-earning population
decreases and this causes demand for property to
also decrease.

As for capital inflows data, the highest
average value is in Singapore, which is 17.76
percent of its total GDP. This is reasonable
because Singapore is a Financial Hub in the
Southeast Asian region where the government is
very supportive of its financial sector. Besides
this, Singapore is considered to be one of the
Four Asian Tigers and one of the world's
financial and technology centers.

Table 2. Descriptive Statistics

Indonesia Malaysia Philippines  Singapura Thailand ASEAN-5

Property Price Index

Mean 111.12 113.31 111.02 121.53 104.06 112.21

Max 138.71 155.42 158.84 153.55 115.54 158.84

Min 99.35 91.81 88.59 80.60 94.74 80.60
Capital Inflows per GDP

Mean 2.54 2.53 2.22 17.76 2.76 5.56

Max 5.65 5.63 3.83 32.45 6.34 32.45

Min 0.00 -1.30 0.02 0.14 -0.51 -1.30
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Indonesia Malaysia Philippines  Singapura Thailand ASEAN-5

Financial Stability Index

Mean 0.52 0.64 0.58 0.59 0.61 0.59

Max 0.67 0.90 0.87 0.88 0.76 0.90

Min 0.33 0.38 0.25 0.29 0.36 0.25
GDP per capita growth

Mean 411 3.29 3.85 3.52 3.39 3.63

Max 491 5.49 5.90 13.22 6.99 13.22

Min 3.24 -3.28 -0.46 -3.56 -1.19 -3.56
Loan Interest Rates

Mean 13.36 5.33 7.58 5.34 5.08 7.34

Max 16.94 6.49 10.18 5.38 6.27 16.94

Min 11.07 4.54 5.53 5.28 4.33 4.33
Unemployment Rate

Mean 5.73 3.30 3.46 3.61 1.00 3.42

Max 8.06 3.69 4.05 5.93 1.54 8.06

Min 4.05 2.87 2.35 1.69 0.49 0.49
GDP per capita

Mean 2,642.00 8,385.96 2,105.26 44,514.55 4,720.90 12,473.73

Max 3,846.86 11,183.73 2,988.95 57,714.30 6,595.00 57,714.30

Min 1,064.51 4,463.68 1,010.55 23,573.63 2,358.93 1,010.55
Exchange Rate (Local Currency/ USD)

Mean 10350.83 3.57 47.72 1.44 34.79 2087.67

Max 13396.00 4.30 56.04 1.74 41.8 13396.00

Min 8577.13 3.06 42.23 1.25 30.49 1.25
VIX CBOE For all countries

Mean 19.35

Max 32.69

Min 11.09

Obs 15 15 15 15 15 75

Source: Author's calculations

The average financial system stability index
in the ASEAN-5 countries in the period 2003-
2017 shows a relatively stable number where all
ASEAN-5 countries have an average index
above 0.5. Malaysia has the highest average
financial system stability index compared to
other countries because it has the most devel-
oped financial markets in the ASEAN region.
Together with Singapore, it is expected to lead
the integration of the ASEAN banking market.

Indonesia’s GDP per capita has grown
rapidly (more than other ASEAN-5 countries)
over the past few decades (despite an economic
slowdown between 2011-2015) with an average

growth of 4.11 percent. However, this high
growth is accompanied by a high Gini coeffi-
cient which shows that the income distribution in
this country is very uneven, with 43,000 rich
people in Indonesia (representing only 0.02
percent of the country’s total population)
contributing 25 percent of Indonesia's GDP. In
addition, although Indonesia has the highest
GDP per capita growth, the value of GDP per
capita of this country is still far below other
ASEAN-5  countries, namely  Singapore,
Malaysia, and Thailand.

Another interesting point can be seen from
the maximum value of Singapore's per capita
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GDP growth which reached 13.22 percent, in
sharp contrast to its minimum value of -3.56
percent. This country is very dependent on
international trade. When there was a decrease in
demand from the United States and other
countries when they experienced a crisis in
2009, Singapore's GDP growth sharply reduced
to minus that year. However, a strong rebound
occurred in 2010. The record high per capita
GDP growth reached 13.22 percent of GDP
because it was supported by the recovery in
global economic conditions and the rapid growth
of the manufacturing sector in Singapore that
year, which reached 28 percent.

Furthermore, two macroeconomic indicators,
namely loan interest rates and unemployment
rates, indicate that Indonesia has relatively
higher figures than other ASEAN-5 countries.
Indonesia is the only ASEAN-5 country that
applies interest rates above one digit, namely
13.36 percent.

In addition, this study uses the CBOE VIX
index as an indicator that represents a measure
of global uncertainty. The data shows that the
highest VIX index of 32.69 was found in the
2008 observation sample. This indicates that in
2008 there was a global shock where the global
financial crisis had occurred that year. Finally,
the exchange rate variable is used in this study to
control the foreign exchange market conditions
concerning the stability of the financial system
in ASEAN-5 as we know that those countries
have a free-floating system.

2. Estimation Results

The econometric analysis of the panel data in
this study uses a non-stationary test, a simul-
taneity test because of the alleged simultaneous
relationship between endogenous variables in the
equation, and a dynamic simultaneous panel data
test.
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2.1. Estimation Results using the 2SLS Method

In the first model, we explain what affects the
Property Price. At the same time, the second
model explains what affects the Financial
Stability Index. We present them successively
below.

a. The Model I (where the dependent variable is
Property Price)

The Table 3 below describes some of the varia-
bles affected by the Property Price variable,
divided into primary and control variables.

b. The Main Variable of Model | (where the
dependent variable is Property Price Index)

e The impact of Financial Stability Index
(FSI) on Property Prices

The financial system stability index variable has
no significant effect on the property price index.
This can occur for several reasons. First, there is
a wide gap in the ASEAN-5 financial system.
Inequality in the depth of the financial sector and
differences in systemic risk in the event of
turmoil create a prudent policy standard in each
country. The diverse conditions that occur will
undoubtedly allow the results of estimations to
be neutral because, in different circumstances,
the prudential policies in the financial sector will
certainly be different. So, the financial system
stability that occurs in each country will certain-
ly also be different. This contributed to the
influence of the financial system stability index
on property prices in ASEAN-5 economies.

Setting weights on financial system stability
indicators will be very challenging with the
current diversity in the financial systems.
Equating each weight in each country may be
the weakness of this study in its effort to capture
the financial system stability index in the
ASEAN-5 group. This is a gap in this research
that can be developed in the future.
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Table 3. Estimation Results of Equation 12 (The Dependent: Property Prices Index)

. . Coefficient
Dependent Variable: Property Price Index (St. Error)
C 0.542**
(0.288)
Financial Stability Index 0.048
(0.128)
Capital inflows per GDP 0.002***
(0.000)
GDP per capita growth 0.006
(0.005)
Loan Interest Rates -0.019***
(0.005)
Lag 1 Property Price Index 0.904***
(0.065)
R-squared 0.902
Wald Chi2 2193,2
Prob > chi2 0.000

Notes: numbers in parentheses are standard error values; ***, ** * are of significance
at levels 1, 5, 10 percent, respectively.

Source: Author's calculations

e The impact of Capital Inflows on

Property Prices

The estimation results show that capital inflows
have a positive and significant effect on property
prices. The estimation coefficient indicates that
increasing one unit of capital inflows per GDP
will increase the property price index by 0.002
percent. The empirical evidence from the results
can be explained through several scenarios.
First, large capital inflows result in abundant
liquidity in recipient countries, so, in these
conditions, banks are urged to relax lending
policies which will ultimately increase property
prices. Second, capital inflows in the form of
foreign demand for domestic real estate will
directly increase demand for property, so
aggregate demand is shaped not only by the
domestic market but also by foreign demand. It
can also lead to a sizable cumulative increase in
demand, which will undoubtedly push property
prices to a higher level. The experience of the
United States in the period before the 2008 crisis

also showed a massive surge of capital inflows
into the country, which was channeled into
mortgage loans, which then had a significant
impact on increasing property prices in the
country. In addition, a positive and significant
relationship between the two variables is in line
with Tilmaan (2013), which explains that the
inflow of capital contributes to the surge in
property prices.

c. The Control Variable of Model | (where the
dependent variable is Property Price Index)

e The impact of GDP Per Capita Growth
on Property Prices

Adopting the treatment carried out by Yiu and
Sahminan (2015) to obtain robust regression
results, this study includes GDP per capita
growth to control the domestic economic
conditions. The estimation results of this study
indicate that GDP growth per capita has a
positive but not significant impact on property
prices. The positive direction of per capita



32

income growth towards property prices is
consistent with Allen et al. (2016) and Post and
Berkhout (2014) because increased incomes will
give people the ability to buy property.
However, the empirical results of this study do
not show a significant effect, although the
direction remains positive. This indicates that
property prices in ASEAN-5 countries are more
influenced by variables outside of per capita
income growth. In addition, property prices in
ASEAN-5 countries will also highly depend on
demographic characteristics such as population,
urbanization, consumer confidence, and also
institutional factors (such as housing ownership
policies, housing contracts, housing taxes, and
housing finance systems) that vary so play an
essential role in the property market in each of
the ASEAN-5 countries.

e The effect of Loan Interest Rates on
Property Prices

The estimation results of this study indicate that
interest rates have a negative and significant
effect on the property price index in ASEAN-5
countries. The interest coefficient of - 0.019
indicates that statistically increasing the interest
rate by one unit will reduce the property price
index by 0.019 percent. The research of Nneji,
Brooks, and Ward (2015) explains the link
between interest rates and property prices. A
policy of increasing the rates can increase loan
rates, reducing demand for property and causing
property prices to decline.

The interest rate is an important control
variable in researching determinants of property
prices. Some literature even makes interest rates
the most important explanatory variable, such as
the research of Abraham and Hendershott
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(1992); lacoviello and Minetti  (2003);
Himmelberg et al., (2005); Adams and Fuss
(2010). Himmelberg, Mayer, and Sinai (2005)
argue that house prices are more sensitive to
long-term interest rates. In addition, research by
Agnello and Schuknecht (2011) shows that
interest rates significantly influence the proba-
bility of boom and bust in the property market
during the period 1980-2007. The negative rela-
tionship between interest rates and house prices
is also explained by Domingo and Fulleros
(2005), Goddard and Marcum (2012), and Hott
and Monnin (2008). They explain that interest
rate growth can increase funding costs. Thus, it
not only prevents potential buyers from owning
housing but can also reduce the liquidity of the
property market and prolong the sale period.

e The impact of Property Price Lag on
Property Prices

The estimation results in Table 3 show a positive
and significant relationship between the previous
period property prices and the current property
prices. In addition, the coefficient also shows
persistence in the growth of property prices in
the ASEAN-5 economies. This indicates that the
expectations of both speculators and investors in
seeing past property prices play an important
role in current prices, where prices that held
stable in the previous period had a positive
influence on current property prices in ASEAN-
5.

d. The Model Il (where the dependent variable
is Financial Stability Index)

Furthermore, the estimated results of the finan-
cial system stability equation as the dependent
variable are explained in Table 4.
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Table 4. Estimation Results of Simultaneous Panel Equations (Dependent: FSI)

. . . - Coefficient
Dependent Variable: Financial Stability Index (FSI) (St. Erron)
C 0.389
(0.425)
Property Price Index 0.142*
(0.086)
Capital inflows per GDP -0.006***
(0.001)
Unemployment Rate -0.061***
(0.015)
VIX CBOE -0.011**
(0.004)
Exchange Rate -1.412%**
0.000
R-squared 0.426
Wald chi2 288.93
Prob > chi2 0.000

Notes: numbers in parentheses are standard error values; ***, ** * are of significance at

levels 1, 5, 10 percent, respectively

Source: Author's calculations

e. The Main Variable of Model 1l (where the
dependent variable is Financial Stability
Index)

e The effect of Property Prices on the
Financial Stability Index

The simultaneous panel model estimation results
show that property prices positively affect
financial system stability in ASEAN-5 countries,
where a one percent increase in the property
price index will increase the financial system
stability index by 0.142 units. So, this study
indicates that rising property prices will increase
financial system stability in ASEAN-5 econo-
mies. Conversely, a decline in property prices
will disrupt the financial systems there. The
results of this study are supported by many
studies linking the collapse of the property
market to the financial crisis in 2008, where the
collapse worsened the state of the financial
system in various countries. The real estate crisis
can have significant consequences for the
economy. Research from lacoviello and Neri

(2010), Leamer (2007), and Reinhart and Rogoff
(2009) found that falling house prices are at the
heart of many financial crises. Another study is
Barell (2010), who found that bank capital
adequacy is not weighted, bank liquidity and
property prices have an impact on the probability
of a banking crisis.

e The impact of Capital Inflows on

Financial Stability Index

Theoretically, capital inflows move from a
country with a lower rate of return to a country
with a higher rate of return. Capital inflows
increasing the availability of capital also help
recipient countries in terms of consumption
smoothing and increasing investment. In addi-
tion, capital flows can encourage economic
growth in recipient countries. However, in
several crises that have occurred throughout
history, there have been instances of heavy
capital inflows followed by massive withdrawals
of capital from recipient countries, resulting in
disrupted financial system stability in those
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countries. The rapid increase in global liquidity
and large-scale net capital flows to developing
countries have raised serious concerns about the
adverse effects on receiving countries where
excess liquidity could lead to overheating, ex-
change rate appreciation pressures, inflationary
pressures on consumer and asset prices, and
other risks to financial stability.

This study confirms the findings that the
Capital Inflows parameter, when it is negative,
affects the financial system stability index in a
way that is statistically significant. Rodrik and
Subramanian (2009) also support the same
argument. An increase in capital inflows by one
would reduce the financial system stability index
by 0.006 units. Large capital inflows will cause
recipient countries to have abundant liquidity, so
banks are forced to channel loans. In this case,
banks will relax their policies to increase non-
performing loans, which are part of the financial
system stability index.

f. The Control Variable of Model Il (where the
dependent variable is Financial Stability
Index)

e The impact of Unemployment Rate on
Financial Stability Index

The simultaneous panel model estimation results
show a negative and significant relationship
between the unemployment rate and financial
system stability in ASEAN-5 countries. Increas-
ing one unit of the unemployment rate can
reduce the financial system stability index by
0.061 units. The negative relationship between
the two variables can be explained because an
increase in unemployment will lead to the possi-
bility of an increase in the community who are
unable to pay their debts or, in other words,
when someone has already borrowed money.
Still, in the future, the person is fired from his
job, so they are no longer able to pay debts to
cause non-higher-performing loans (NPL). The
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increase in NPL ratios has resulted in increased
financial system instability due to the deterio-
rating performance of banks as financial
institutions.

Furthermore, when viewed terms of the
financial system in ASEAN-5 countries, it can
be seen that banking institutions still dominate it.
Therefore, when there is an increase in NPLs, it
will certainly directly affect the stability of the
financial system in the ASEAN-5 region, which
will worsen. In addition, in emerging market
countries such as those in ASEAN-5, the
unemployment rate is also relatively high, which
could jeopardize the stability of the financial
system in the region. If the unemployment rate is
not controlled, it is feared that it will threaten the
strength of the financial system in the ASEAN-5
area.

e The impact of the Volatility of Stock
Price Index on the Financial Stability
Index

The simultaneous panel model estimation results
show a negative and significant influence of the
CBOE VIX variable on financial system stability
in ASEAN-5 countries with a coefficient of -
0.011, which means an increase of 1 unit of the
VIX index will cause the financial system
stability index to decrease by 0.011 units. The
negative relationship between the two variables
can be explained because VIX represents global
financial market volatility expectations. An
increase in the VIX index increases expectations
of global financial market volatility, which can
reduce bank loans, cause prices on asset markets
to fall, and cause instability in the financial
systems of ASEAN-5 countries. Rey (2018)
explains that financial system stability in
countries with more credit flows is more sensi-
tive to the global cycle represented by the VIX
variable as a variable that provides an overview
of global financial conditions.
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This phenomenon is indicated accurately
when looking further at the descriptive statistics
previously explained. During the global financial
system turmoil/global financial crisis in 2008,
the market responded very quickly, as indicated
by the rapidly increasing VIX CBOE index
value or, in other words, uncertainty increases.
Increased uncertainty causes market players, in
this case, investors, to withdraw their funds from
the financial markets, which in turn will cause
the stock values to plummet. This then presses
the stability of the financial system in all
ASEAN-5 countries.

CONCLUSION AND SUGGESTION

The empirical results of this study indicate that
capital inflows have a strong influence on rising
property prices. Furthermore, our model shows
that large capital inflows have a negative and
significant impact on financial system stability.
This study also demonstrates that there is a
simultaneous relationship between property
prices and financial system stability in ASEAN-
5 countries. On the one hand, property prices
have a positive and significant influence on
financial system stability, thus indicating the
importance of keeping property price move-
ments stable to ensure the financial system is in
good condition. On the other hand, financial
system stability does not significantly affect
property prices. This indicates that property
prices are more influenced by other determinant
variables, such as macroeconomic conditions
reflected by economic growth. The economic
fundamentals of ASEAN-5 countries that are
strong and supported by macroprudential
policies in ASEAN-5 countries have been
effectively applied to mitigate the risk of crisis if
capital outflows occur on a large scale. Strong
per capita income growth conditions are
positively, but not significantly, correlated to
property prices. Low-interest rates have proven

to lead to a significant increase in property
prices.

In addition, the CBOE VIX variable, which
reflects the volatility of the global financial
cycle, has a negative and significant impact on
the stability of the financial system in ASEAN-5
countries. Finally, this study found that an overly
depreciating exchange rate can cause a financial
system to become unstable. A low exchange rate
causes a mismatch in currency, which will ulti-
mately lead to instability in the broader economy
by increasing the current account deficit and the
financial system's stability, namely the
deterioration of the debtor's balance sheet.

Implication/ Limitation and Suggestions

This research has a limitation because it does not
look at the relationship between property prices
and financial system stability in each country
even though these relationships could be
different given their differing characteristics and
differences in the policies regarding property
development. In addition, due to the substantial
diversity among financial systems and financial
stability in ASEAN-5 countries, our model could
not capture the influence of FSI on PP. This may
be because the weight we put on the financial
system stability index is the same in each
country, even though it should be different,
according to the level of depth of the financial
system of each country. This is a research gap
that could be developed.
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