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1. Introduction

This research project study focuses on the increase in household debt that many SEACEN
economies have been experiencing during the last number of years. Since the global financial crisis
(GFC), household debt has attracted considerable attention. Even if policy authorities have gradually
introduced specific macroprudential interventions to reduce risks associated with increasing levels of
household debt, borrowing by households is still growing worldwide, and it is now at very high levels
in many Asian economies. Increasing household debt across economies heighthens possible threats
to growth and global financial stability. Chinese Taipei, India, Malaysia, Mongolia, the Philippines,
Thailand and Vietnam have also experienced a rapid growth in household debt since 2010, and
therefore this research study focuses on understanding the causes and consequences of the surge of
household debt in these selected SEACEN economies.

Increasing household debt is very often associated with the run-up in house prices. Therefore,
part of this study focuses on the interdependence between asset prices, household debt and
macroeconomic fluctuations.? In this chapter, the macro-financial linkages across the 7 SEACEN
eonomies included in this study are analyzed and it is found that asset prices usually increase and
peak before a GDP downturn (i.e., recession), while peaks in household debt-to-GDP ratio coincide
with GDP downturns. This suggests that asset prices are key variables to predict a recession.? A probit
model is also estimated to evaluate the predictors of a recession. Results show that asset prices and
the loan-to-GDP ratio are good predictors of a recession. Equity prices increase the probability of a
future recession, while interest rate spread, inflation and current account to GDP are not statistically
significant. If I estimate the probability of recessions including downturns phases of asset prices, then
the probability of recession increases by 13% (11%) and 17% (15%) at current (1-quarter ahead)
recession, respectively. House price downturns are no longer good predictors for 4-quarter ahead
recession. Increase in equity prices raises the probability of recession by about 90%. Downturns in
loan-to-GDP are statistical insignificant in all three cases. These results suggest that asset prices are
more vulnerable variables relative to loan-to-GDP ratio.

In order to understand what causes the increase in household debt and house prices, I simulate a
dynamic stochastic general equilibrium (DSGE) model for Malaysia. Results show that productivity
and house preference shocks generate a contemporaneous increase in household debt and house prices.
Also an increase in income class, i.e., larger share of top and middle income classes, boosts house
prices and household debt. Increasing household debt is also driven by accommodative monetary
policy and by a slowdown in the construction sector.

1. Vienna University of Economics and Business.
2. Throughout the paper, I use the terms “household debt” and “loans” interchangeably.
3. Similar results are found in Haavio, Mendicino, and Punzi (2014) for 21 OECD countries over the period 1960-2007.
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Finally, I run a Panel VAR for the 7 economies included in this study. Results show that, across
these economies, house preference shock, productivity shocks and accommodating monetary policy
all lead to increasing household debt and house price boom.

The chapter is developed as follows. Section 2 describes the problem of rising household
debt. Section 3 gives an overview of the most important literature review. Session 4 analyzes the
macro-financial linkages in the 7 SEACEN economies. Session 5 delves into the development of
a DSGE model for Malaysia to highlight the main macroeconomic and financial shocks driving
household debt. Session 6 estimates the drivers of household debt with a Panel VAR for the 7
SEACEN economies. Session 7 estimates the probability of recessions though a probit analysis
for the 7 SEACEN economies. Session 8 summarizes the team project papers prepared by the
respective project team members from the SEACEN central banks. Session 9 discusses policy
implications and Session 10 concludes.

2. Household Debt

Debt represents all money that individuals borrow in the form of loans that are to be repaid
later. Loans are in general supplied by banks or other financial institutions. A notable example
is a mortgage, but household debt include also personal loans, car loans, student loans, the
balance on credit cards, and overdrafts on bank accounts. The sum of all the various outstanding
loans in the form of mortgages and unpaid balances on credit cards represent household debt,
i.e., the total of all borrowing accumulated over time that has not yet been paid off. Household
debt can be supplied as secured and unsecured debt. Secured debt is a loan secured by the value
of an asset which serves as collateral. This means that if households are not able to repay it,
the lender has the right to repossess the asset. Typical secured debt are mortgages where the
borrower can pledge the value of the house. Unsecured debt is not secured on an asset. The most
obvious examples of unsecured lending are credit cards, personal loans, student loans and loans
from payday lenders. In general, household debt growth is viewed as beneficial for individuals
and the economy as a whole, as debt allows people to borrow money today to buy a house and
to purchase durable goods and improve their standard of living. Therefore, people are able to
finance their consumption today with the commitment to have sufficient income to pay off the
negotiated loan in the future.

According to the permanent income hypothesis, higher debt indicates higher expected
income. For example, younger people will borrow money in the expectation that they will receive
higher earnings in the future when they will be able to pay back the borrowed money. It also allows
households to make large investments in housing and education and helps smooth consumption
over time. Moreover, household debt can enhance stability to the economy by smoothing out
spending during periods of temporary falls in income. In other words, debt allows households
to acquire goods and services now and repay gradually, through higher (anticipated) income.
Having a high level of debt among households and private businesses is often seen as a sign of
financial development, and more advanced economies do generally have higher private debt levels
than developing economies. Levine (2005) reported positive correlations between private sector
credit as percentage of GDP and economic growth, thus showing that “financial deepening” is
beneficial: a growing banking and shadow banking systems can provide more credit to business and
households. This phenomenon is in principle good as more credit will supposedly drive economic
growth and enable more people to become home owners. However, recent studies have shown that
the beneficial effects of economic growth decline when leverage becomes too high. The recent
global financial crisis in 2007 has proven that a strong increase in private sector debt, in particular
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household debt, could lead to financial crisis and deep recession. Indeed, high levels of household
debt are not always beneficial for individuals and the economy. For example, if households lose
their jobs, it will become more difficult for them to repay outstanding debts, which they will still
be required to make despite the loss of income. In order to continue making these repayments,
the individuals may cut back on their consumption spending. In turn, companies will face lower
revenues and will consequentially cut back their costs including labor costs either by lowering pay
or reducing the labor force. Other factors such as rising debt repayments due to higher interest
rates may also lead to reductions in spending. Furthermore, high household debts can negatively
impact the economy via the financial sector, as the banking system tends to relax lending standards
to acquire new customers. Lower lending standards, such as a lower down-payment requirement,
lead banks to extend credit to riskier borrowers and more defaults may occur during downturns in
the economy. If a large share of the banking system is exposed to these bad loans, either directly
or via having lent money to banks that do, a credit crunch and banking crisis could ensue. The US
sub-prime mortgage market in the run-up to the 2008 Great Recession is an obvious example of
this scenario. According to the IMF (GFSR, 2017), rising household credit becomes dangerous
for a country’s medium-term growth when its level is in excess of 30% of GDP, and potentially
jeopardize financial stability if levels are higher than 65% of GDP.* Cecchetti, Mohanty, and
Zampolli (2011) estimate that when household debt-to-GDP exceeds a threshold value of 85%,
then increases in household debt have a negative medium-term relationship to macroeconomic
aggregates such as GDP growth, consumption, and employment. Those threshold values are
estimated for a general sample of advanced economies and emerging market economies. So far,
there is no threshold value only for Asia or SEACEN economies, and such indicators would be
simple general warning indicators.

During the ex-post crisis period, household debt increased in many advanced economies
(AEs) and emerging market economies (EMEs), although for EMEs, the household debt was
significantly lower than in AEs. Household debt has been growing quickly in AEs that did not carry
the weight of the 2008 financial crisis, but has declined in those that suffered the most between
2008-2011. Between 2010 and 2016, the household-debt-to-GDP ratio increased by more than 21
percentage points of GDP in EMEs , compared to 7 percentage points of GDP in AEs. At the same
time, the 75™ percentile fell from 90% to 86% in AEs while increasing from 28% to 32% in EMEs.
See Figure 1.

4. See IMF (2017).
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Figure 1:
Household Debt-to-GDP Ratio in Advanced and Emerging Market Economies

Some of these increases can be attributed to some extent to low interest rates set by central banks
in accommodating their monetary policy. However, the risk to financial stability warrants attention as
it may increase the probability of financial crisis and possible future economic slowdown. The IMF
(GFSR, 2017) reports that the conditional probability of a banking crisis for 34 countries (including
AEs and EMEs) is still low but considerably higher than the unconditional one. Indeed, the peak in
the household debt-to-GDP ratio occurs, in general, three years before a banking crisis, contributing
to the higher probability. Moreover, the household debt-to-GDP ratio increase with non-performing
loans three years after the banking crisis, showing the further risk associated with faster growth in
household debt due to banking stress that can occur in the future. For countries where household debt
is not growing, a high ratio of household debt-to-GDP can still have some negative impact on long-
term income per capita growth.
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2.1 Key Factors Driving Household Debt

Several factors may influence the increasing household debt in SEACEN economies. Drivers
of the supply of and demand for household debt can include government policies, macroeconomic
stability and financial sector development. Sustained economic growth allows households to raise
their incomes through borrowing and boost consumer confidence, which in turn, induce optimistic
expectations of future income. A low interest rate environment and low inflation rate reduce the
cost of borrowing, allowing households to borrow more in order to smoothen their desired path of
consumption over the life cycle. Developments in the financial and banking system also contribute to
the growth in household credit. In particular, financial deregulation and liberalization and technological
progress can be prominent factors leading to the excess supply of loans. Indeed, more diversified and
competitive banks induce an evident downward pressure on lending rates, widen credit coverage and
increase loan amounts, while a strengthened risk management of household credit portfolios lead the
banking system to lend more to households. Fiscal policy can also play a big role in allocating credit
to households. Government can promote home ownership by encouraging banks to offer housing
loans to low income borrowers. Moreover, governments can introduce measures and fiscal incentives
for the property market. Finally, government-sponsored lending institutions have played a pivotal
role in the housing market. These specialized secondary market institutions purchase and/or refinance
mortgage loans from originators and provide them with long-term funding, thus contributing to an
easier supply of mortgage loans.

2.2 Household Debt in SEACEN Economies

The objective of this research project is to study the causes and consequences of the increase
in household debt that many SEACEN economies have been experiencing during the last years. In
particular, the study delves into the following economies:

¢ Chinese Taipei
India
Malaysia
Mongolia
Philippines
Thailand
Vietnam

Figure 2 shows that the stock of household debt as percentage of GDP has increased in all
economies under study.
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Figure 2:
Household Debt-to-GDP Ratio in SEACEN Economies

The household debt-to-GDP ratio has increased from 77% and 3% in 2000 to 84% and 10% in
2016 in Chinese Taipei and India, respectively. The household debt-to-GDP ratio has increased from
9%, 35% and 9% in 2004 to 84%, 10% and 78% in 2016 in Mongolia, the Philippines and Vietnam,
respectively. The household debt-to-GDP ratio has increased from 42% in 2003 to 80% and 10%
in 2016 in Thailand while it has increased from 63% percent in 2002 to 80% and 88% in 2016 in
Malaysia. The ratio for all economies, except India and Mongolia, reached extremely high levels in
2016, warning of potential financial vulnerability. Even though the ratio is not that high in India and
Mongolia, nevertheless the speed of increase can also result in an alarming situation which need to be
kept under control by policy makers.
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2.2.1 When does the Debt become an Evil?

Lombardi, Mohanty, and Shim (2017) indicate that for a set of advanced economies and
emerging market economies during the period 1990-2015, a 1% increase in the household debt-to-
GDP ratio leads to lower long-run growth, and the impact is amplified when the household debt- to-
GDP ratio exceeds 80%. While there is no threshold value for individual SEACEN economies, since
the estimation includes Malaysia, Philippines and Thailand, we can take such values as possible
warning indicators for the other economies analyzed in this study. Moreover, it can be generalized
that when household debt-to-GDP growth exceed GDP growth, sustainability can be difficult to
achieve. Table 1 shows that except for Chinese Taipei, India and Vietnam, all the other economies
show a rapid household debt-to-GDP growth relative to their GDP growth. If the economy is not
growing at the same pace as household debt, then households may encounter hard times in repaying
their outstanding debts in the future.

Table 1:
Household Debt-to-GDP
(Growth Rate 2010-2016)

Household Debt-to-GDP GDP
Chinese Taipei 6% 14%
India 13% 40%
Malaysia 20% 4%
Mongolia 52% 43%
Philippines 42% 35%
Thailand 30% 18%
Vietnam 22% 34%
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Meanwhile, GDP growth rates have not increased that much around the region (see Figure 3).

Some SEACEN economies do not show a slowdown in their level of borrowing. Indeed, it seems
that there has been further acceleration since 2017. The Future Consumer Borrowing Index (FCBI)
is an indicator based on survey responses on how consumer borrowing in the present month changed
from the borrowing a year ago and how households expect their consumer borrowing to change in the
next six months.” Figure 4 shows the FCBI for Malaysia (top panel) and Thailand (bottom panel).®
While the FCBI index shows a decreasing trend for both Malaysia and Thailand, it appears that since
2017, the index has been increasing again, meaning that households expect expansionary changes in
borrowing levels in the coming two quarters. Therefore, the survey confirms that for both Malaysia
and Thailand, the household debt hangover is still an ongoing process.

Figure 3:
GDP Growth Rate
(Y-0-Y)

5. The measure indicates an increase if the index is above 50 or a decrease if it is below 50.
6. FCBI is not available for other SEACEN economies.
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Figure 4:
Future Consumer Borrowing Index
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Note: Bar represent household debt growth (Y-0-Y) on the left side. FCBI is on the right side. FCBI
indicates an increase if the index is above 50 or a decrease if it is below 50.
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Finally, even if many central banks in SEACEN economies have taken measures to lean against
excess borrowing, non-performing loans have increased in all the economies, warning of a possible
future default (see Figure 5).

Figure 5:
Non-Performing Loans

Note: NPL expressed in local currency.
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2.3 Household Debt and House Prices

Increasing household debt is very often associated with the run-up in house prices. First of
all, house prices affect the economy through the wealth effect. The idea is that wealth effects from
housing appreciation is able to boost household consumption. Indeed, an increase in house prices
leads to more wealthy households, who will be more confident about spending and borrowing on
credit cards, as they can always sell their houses in case of financial emergency. Houses are durable
goods, which provide valuable services and serve as collateral for loans. Better access to credit
reduces household consumption volatility, improves investment opportunities, eases the borrowing
constraints on families and small businesses, and diversifies household and financial sector assets. A
flexible financial sector and financial liberalization help global liquidity by augmenting funding to the
banking sector and the whole economy. As a result, turnovers in housing markets have increased, the
share of investment-oriented house purchases has risen, and novel mortgage products (such as interest-
only loans, innovative forms of adjustable rate mortgages and the allowance for a limited amount of
negative amortization) have proliferated in many advanced economies. These products enable many
marginally qualified and highly leveraged borrowers to purchase homes at inflated prices.

Housing price booms have been characterized, on average, by hump-shaped co-movement in
GDP, consumption, investment, hours worked, real wages and housing investment. More precisely,
these macroeconomic variables generally grow during the boom phase of housing prices and fall
during the bust phase. Leamer (2015) reports that house prices and real residential investments
peak several quarters before recessions, meaning that the housing market lead the business cycle. In
particular, on average, the peak in house prices is anticipated by the peak in housing investment and
followed by macroeconomic recessions. One possible interpretation is that the run-up in house prices
and residential investments encourages household expenditure and household loans. Once the demand
for housing slows down, house prices start declining, pushing towards an economic downturn. As a
result, a decline in house prices and worsened economic conditions can cause credit conditions to also
become tighter with further negative implications for housing and macroeconomic developments.

Figure 6 describes the latest trend in the housing market for our selected SEACEN economies. All
economies show a strong run-up in house prices that many Asian economies have been experiencing
since 2000. Mongolia is the exception with a decreasing trend since 2015. For Vietnam, Ho Chi
Minh City houses prices have been dropping since the end of 2009 until the end of 2013, but a larger
increase appear to occur since the 2016. As a result, these economies have a clear positive correlation
between the house price index and household debt-to-GDP ratio.
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Figure 6:
Real House Price Index

Note: Vietnamese house price index is represented by Ho Chi Minh City.
3. Literature Review

Since the failure of the housing market that ended in a global financial crisis, household debt
is again rising, with the household debt-to-GDP ratio reaching historical high levels in several
economies, including those of SEACEN. Higher credit demand from households or strong supply of
credit from lenders can both contribute to rising household debt. Ando and Modigliani (1963) show
that households demand credit to smooth consumption when an income shock hit the economy.
Kim et al. (2016) estimates that urbanization, stable macroeconomic conditions and rising asset
price contribute to an increase in household indebtedness. Kaplan, Violante and Weidner (2014)
show that borrowers demand for credit is to finance investment in illiquid assets (i.e., housing) with
the prospect of higher long-term returns. Higher credit demand can reflect optimistic views about
future income or lower borrowing costs. Indeed, periods of ex-post crisis have seen extremely low
interest rates and low returns on safe assets, shifting demand for bonds into demand for housing.
Debelle et al. (2004) discuss the macroeconomic implications of higher household indebtedness.
They find that a high debt-to-GDP ratio makes borrowers more sensitive to changes in interest
rate when income shocks hit the economy. As the larger share of household debt is represented by
mortgage loans, increased indebtedness strongly affects housing prices, causing possible housing
bubbles. Therefore, a drop in housing prices as a consequence of a bubble burst, will decrease
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households’ equity value, confidence, and consumption. Levine, Loayza, and Beck (2000) find
that a developed financial system leads to positive economic growth. However, Law and Singh
(2014) suggest that more finance is not necessarily good for the economy. They estimate the
optimal threshold level of financial development to boost economic growth and find that higher
values above the optimal level can harm GDP growth. Gourinchas and Obstfeld (2012) show that,
although debt contributes to economic growth, excess and rapid growth in household debt was the
driver of the twentieth century financial crisis. Similarly, Buyukkarabacak and Valev (2010) find
that private credit expansions are an important predictor of subsequent banking crises. Schularick
and Taylor (2012) analyze a large-scale dataset for 14 countries over the period of 1870-2008 and
find that credit growth is a powerful predictor of financial crises.

Banks’ and firms’ financing conditions are key mechanisms that are able to turn financial crises
into recessions: collapsing collateral values lead to increasing cost of external financing which forces
banks and firms to deleverage and lower real investment, thus contracting output. Procyclical leverage
generates an amplification mechanism in propagating financial shocks to the real economy (Bernanke
and Gertler (1995)). Kalemli-Ozcan, Sorensen, and Yesiltas (2012) also find that bank leverage is
procyclical for investment banks and for large commercial banks in the US. Claessens, Kose, and
Terrones (2009) investigate the macro-financial links during periods of financial and economic
downturns for 21 OECD countries over the period of 1960-2007. They find that the change in house
prices is the key variable to predict economic recession. Claessens, Kose, and Terrones (2012) analyze
the degree of synchronization of real and financial cycles for 44 advanced and emerging economies
over the period of 1960-2010 and find a stronger interaction of cycles in house prices and credit with
real cycles relative to equity prices. A large strand in the literature has focused on incorporating the
financial sector in standard dynamic stochastic general equilibrium (DSGE) models. The introduction
of financial variables, and an explicit consideration of friction in financial markets, finds its pioneers
in the seminal contributions of Kiyotaki and Moore (1997) and Bernanke and Gertler (1989), who
introduce the ability for constrained households or investors to borrow from collateral. Similar model
setups can be found in Iacoviello (2005), Iacoviello and Neri (2010), Mendicino and Punzi (2014),
Campbell and Hercowitz (2009), Gerali, Neri, Sessa and Signoretti (2010), Brzoza-Brzezina, Gelain
and Kolasa (2014), Justiniano, Primiceri and Tambalotti (2015), Lambertini, Mendicino and Punzi
(2013), Paries, Serensen, Rodriguez-Palenzuela, et al. (2011) and Kannan, Rabanal, Scott, et al.
(2012).

The most recent literature has refocused on the empirical study of the implications of rising
household debt. Mian, Sufi, and Verner (2017) estimate 30 countries from 1960 to 2012 and find that
high levels of household debt-to-GDP ratio lead to lower GDP growth and higher unemployment
in the medium-term. Moreover, credit supply shocks in the form of low mortgage spreads tend to
increase the household debt-to-GDP ratio, and therefore contributing to the lower GDP growth in the
medium-run. Lombardi, Mohanty, and Shim (2017) estimate a panel of 54 advanced and emerging
market economies over the period 1990-2015 and find that increasing household indebtedness raises
consumption and GDP growth in the short-run, but a reverse effect appears in the longer run. In
particular, a 1 percentage point increase in the household debt-to-GDP ratio leads to a 0.1 percentage
point decrease in GDP growth in the long-run. Similarly, Drehmann, Juselius, and Korinek (2017)
estimate a panel of 17 mainly advanced economies from 1980 to 2016 and find that an increase in new
debt relative to GDP boosts spending and GDP growth in the short-run but depresses output growth in
the medium-term. The reason is found in the fact that the rise of new debt implies higher debt service
burdens only after the peak in new borrowing, which leads to adverse effects on output in the longer
term.
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There is very little literature for the SEACEN economies included in this study. Khan, Abdullah
and Samsudin (2016) estimate an autoregressive distributed lag model to explore the determinants
of household debt composition in Malaysia using quarterly time series data from 1999 to 2014. They
find that the change in income levels, housing price and population positively affect mortgage lending
while higher interest rates and cost of living will have a negative effect. Ghani (2009) analyzes the
relationship between non-performing loans, household debt and interest rate in Malaysia. He finds
that the probability of default increases for higher levels of household debt. Moreover, the likelihood
of delinquencies increases with interest rate hike because of higher debt service burden in terms of
interest payment. Ariyapruchya, Sinswat, Chutchotitham, et al. (2007) and Subhanij et al. (2009)
analyze systemic risk from household indebtedness in Thailand. They find insignificant systemic risk
in the household sector as vulnerable households are those with low income - they carry heavy debt
service burdens but are limited by poor financial access.

4.  Financial and Real Cycles in SEACEN Economies

This section focuses on macro-financial linkages to understand how financial cycles are related
to business cycles for the 7 SEACEN economies. In particular, the question is whether economic
recessions are usually followed by asset price and credit bursts. First, the peaks and troughs of real
GDP and of the financial variables are identified using the Bry and Boschan (1971) algorithm. A
downturn phase in a time series is a period between a peak and a trough, while an upturn is a period
starting with a trough and ending with a peak. Second, the concordance index (CI) developed by
Harding and Pagan (2002) is used to study the linkages between downturns in financial markets and
the real economy. GDP, housing prices and lending activities are highly procyclical, but it is not clear
which variables lag or lead the business cycle. The concordance index provides a measure of the
fraction of time the two time series are in the same phase (expansion or downturn) of their respective
cycles. In particular, CIs of real GDP with lags and leads of the financial variables are computed to
test if the phases of the real economy are more related to the past or to the future phases of financial
variables. The findings are that the concordance of real GDP with the past phases of real house prices
and real stock prices is somewhat higher than the concordance with the contemporaneous phases,
while the index with the future phases of spread is lower than with the contemporaneous phases.
These findings indicate that asset prices tend to lead real activity, while developments in credit and
money markets typically lag developments in the real economy.

Traditional approaches identify the business cycle with phases of expansion and contraction in
which time periods move from peak to trough. Harding and Pagan (2002) proposed the concordance
index between macroeconomic variables to identify turning points, i.e., the average number of periods
in which two variables move from a high point (peak) to a low point (trough) in the same phase of the
cycle. The turning points define a binary variable w_, as follows:

w

z,t

B {1, if z is in expansion at time t

0, otherwise
where z=(x,y) and w, , is a vector containing the two variables for which we want to calculate the

concordance index. One variable in z is going to be the country’s GDP, since we are interested in the
synchronization of business and financial cycles.
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The concordance index is a measure of the fraction of time the two variables w,, and w,, are
in expansion or in downturn during the same phase, as follows:

1 T
C,,= - Ztil[wx’twy,t +(1=w, )(1=w,,)]

If the concordance index takes values close to 1, then the two variables are always in the
same phase (i.e., pro-cyclical), otherwise, for values close to 0 they are in opposite phases (i.e.,
countercyclical).

The sample includes India, Malaysia, Mongolia, Philippines, Chinese Taipei, Thailand and
Vietnam over the period from 2000 until 2016, at quarterly frequency.” House and stock prices are
indicators of asset prices; loans measure total lending activities to households and spread rates are
calculated as the difference between 10-year government bonds and policy rates.

Relative to independent cycles, Figure 7 shows that for real house prices, real stock prices and
the loan-to-GDP ratio, the value of the CI exceeds the value corresponding to independent cycles,
meaning that financial variables are procyclical. On the other hand, interest rate spread are acyclical
as the value of the CI is lower than the value corresponding to independent cycles.

In order to evaluate how phases of the real economy are related to past or future phases of
financial variables, the concordance index is constructed taking into consideration leads and lags over
the business cycle in order to evaluate if the current phase of the business cycle is related to previous
or future financial cycles. Figure 8 computes the concordance index relative to GDP for real house
prices, real stock prices, spread interest rate and loan-to-GDP. The vertical line at time O indicates the
average of real GDP peaks. Therefore, periods between -10 and 0 indicate phases of GDP expansion,
while periods between 0 and 10 indicate phases of contraction. Every interval indicates a change in
quarter. Real house prices and real stock prices peak before time 0, meaning that developments in
asset prices anticipate the developments in real variables. Past phases of asset prices and spread rates
are higher than current or future phases, indicating that asset prices lead real activities. A different
behavior is found for credit. The loan-to-GDP shows an higher concordance index exactly at the GDP
peaks, meaning that this ratio moves with real activities.

7. For some economies, the series start later than 2000.
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Figure 7:
Conditional Concordance Index
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During phases of expansion in GDP, the conditional probabilities that the financial variables are
in an upturn phase only slightly differ from the unconditional probabilities (left panel of Figure 9).
However, during economic downturns, real GDP and financial variables are more tightly tied together
(See right panel of Figure 9).

However, the conditional probability of real house and stock prices being in both upward and
downward phases is still higher when we consider lags of this variables, with the highest conditional
probability value reaching at one lag. Thus, an economy may experience a recession when real
asset prices fall. In contrast, the loan-to-GDP ratio shows the highest conditional probability when
the real GDP downturns, and at the same point, spread shows the lowest conditional probability
(see Figure 10).
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Figure 8:
Concordance Index
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Figure 9:
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5.  Case Study for Malaysian Economy
5.1 DSGE Model Applied to Malaysia

This section develops a two-country dynamic stochastic general equilibrium (DSGE) model
with the housing market.® The model accounts for heterogeneous households who differ in terms of
their time preferences. Each country is populated by two types of households that trade domestic
loanable bonds: patient (Ilenders) and impatient (borrowers). Lenders have higher propensity to save,
while borrowers dislike to save and they prefer to consume as much they can. In order to increase their
consumption, borrowers collateralize the value of their homes, therefore they are financial constrained.
This financial friction results in the familiar financial accelerator mechanism. Housing enters in the
utility function and is treated as a durable good with its demand depending on both the service flow
and asset value of housing units. The service flow is assumed to be proportional to the real value
of the individual housing stock holding. The economy is also populated by perfectly competitive
intermediate-goods-producing firms, retailers that operate in a monopolistically competitive market,
capital and house producers, and a monetary authority that follows a standard Taylor-type interest rate
rule. The model allows the domestic country to borrow from the foreign country.

5.1.1 Households

Patient households are denoted with 1 and impatient are denoted with 2. Patient households
have a higher propensity to save, i.e. 3, > f3,. Households supply labour and derive utility from

consumption, ¢, , housing services, 4 it and hours worked, LN,

max Eoi(ﬁ ) {ln(c )+y, Uk -2 (r N)"} (1)
=0 n

where j={1,2} denotes the two types of households and U is the housing weight in the utility. As
common in the literature, housing services are assumed to be proportional to the stock of houses held
by the household and y,, is a shock to the preference for housing services.’

Lenders. Patient households accumulate properties for housing purposes, /4, , trade domestic-
currency loanable bonds, b, ,, and foreign-currency bonds, b, and receive dividends from firms, F,.
They also invest in physical capital, k,, that is then rented to the final-goods-producing firms at the
rate R,k . Thus, they maximize their expected utility subject to the following budget constraint:

Cl,t + qh,t (hl,t - (1 - 5h )hl,t—l ) + qk,t (kt - (1 - 5k )kt—l ) + bl,t + Stbt* = ..
RHbl,H +s s R.b +F (2)

t * t>
T

— k
- Wl,tLl,t + Rt kt—l +

T

t t

where g, is the price of housing, g, , is the price of capital, w,, are real wages, 7, = F/F,_ and
7 = P’/P’, are, respectively, the domestic and foreign gross inflation rate, and s, is the real exchange

rate. The stock of housing and capital depreciate at rates 0, and J, , respectively. All the variables,
except for the gross nominal interest rates on domestic and foreign bonds, R,, and R;, are expressed
in real terms. The return on foreign debt depends on a country specific risk premium, ¢,, that is

8.  For simplicity, the model assumes the domestic and foreign economies are at equal size.
9. See, for example Iacoviello (2005b), Iacoviello and Neri (2010b) and Liu, Wang and Zha (2013).
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required for the model to feature a stationary distribution.'” This risk premium, ¢,, is a positive
convex function that depends on the ratio of net foreign assets to domestic output:

sb’
G, = eXp|:¢)[ th j+7g,ti|’ 3)
t

where y_ represents a risk-premium shock.

Borrowers. Impatient households maximize their expected utility subject to the following
budget constraint:

h 1-0,)h =w, L Riibri b 4
CZ,t+qh,t( 2,;‘( -0,) 2,t—1)_W2,t 2,I_T+ .49 4)
and a borrowing constraint:
7, h
b, <mE, % - (5)

t

Borrowing is limited to a fraction of the value of the borrowers’ housing stock, where (1—m)
is the cost that lenders pay when repossessing the asset in the case of default.

5.1.2 Firms and Price Setting

The Intermediate Sector. There is a continuum of monopolistically competitive firms indexed
by i €(0,1) that produce intermediate goods, y(i) using the following technology:

v, = 72, Y (2on,) 7 ] ke, ©)

where 7., is an aggregate productivity shock, k is rented capital, L, and L, is labor supplied by
patient and impatient agents, respectively. As in lacoviello (2005) and Iacoviello and Neri (2010),
different labor types are complements.'!

Price rigidities is introduced in the model following the New Keynesian literature. Thus, at time

t, each intermediate firm revises its price with a probability (1—#) as in Calvo (1983), leading to the
following New Keynesian Phillips curve:

log(%)z B [Et log(P’T:‘)]+ g, log(%) (7)

where ¢ = and X, represents the marginal cost of production. Intermediate firms

(1-6)1-4,0)
0

are owned by the patient households.

10. See Schmitt-Grohe and Uribe (2003) for further details.

11. The primary motivation for this assumption is to obtain a closed-form solution for the steady-state of the model.
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The Final-Goods-Producing Firms. The final good, Y, , is produced by perfectly competitive
firms using y,(7) units of each type of intermediate good i and a constant return to scale, a diminishing
marginal product, and a constant elasticity of substitution technology:

Y,{Ly,(i)f di:l , 8)

where & >1 is the constant-elasticity-of-substitution parameter. The price of an intermediate good,
¥,(i), is denoted by P(i) and is taken as given by the competitive final-good-producing firms.
Solving for cost minimization yields a constant-price-elasticity demand function for each goods type

£ @)
P

t

<
i which is homogeneous to degree one in the total final output, y, (i) = { } ¥, , and the domestic

o 1 vi-e)
price index P = UOP’ (O dz} :

5.1.3 Capital Producers

Capital producers combine a fraction of the final goods purchased from retailers as investment
goods, /I, ,, to combine it with the existing capital stock in order to produce new capital goods."

2
Capital production is subject to an adjustment cost specified as h(ﬁ — lj I, ,where ¥, governs
t-1
the slope of the capital producers adjustment cost function. Capital producers choose the level of
that maximizes their profits:

2
I
max ‘I, - Ik,t+§’—"[ —@J koo | )

Tt  \ Y

From profit maximization, it is possible to derive the supply of capital:

I
g, = 1+ﬂ[—"” ~1{}, (10)
2§k Ik,t—l

where q,k is the relative price of capital. In the absence of investment adjustment costs, q,k ,1s constant
and equal to one.

The usual capital accumulation equation holds:

Ik,t :kt_(l_ak)kt—l' (11)

12. See,among others, Bernanke, Gertler and Gilchrist (1999), Christiano, Eichenbaum and Evans (2005) and Christensen
and Dib (2008).
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5.1.4 Housing Producers

In the following, I introduce housing production which combines labor supplied by both agents,
fixed capital and land in the production function, as in Iacoviello and Neri (2010).

The production of new houses follows a CobbDouglas specification, such as:

¥ — —ay — o
IHe = yue [ (L) W )P7] oo gt 17t (12)

where L"f,t and Li;{t is labor supplied by the Savers and Borrowers in the housing sector, respectively.
k;, is capital used in the housing sector and / is land. Supply of land is fixed and equal to 1. Similar
to lacoviello and Neri (2010), land plays a role of housing adjustment cost.

The aggregate stock of housing, A, = h, +h,,, is accumulated according to:
L, = h=(1=8, ). (13)
5.1.5 Monetary Policy

The policy rate is defined as a variable set by the Central Bank that responds to inflation, GDP
gap and exchange rate.'’ Therefore, the monetary authority follows a simple interest-rate rule:

— ﬂ-t ¢” )]l ¢Y S[ ¢S
v (2] ) () - (o

g, 1s an i.i.d. monetary policy shock.

r,t

5.1.6 Current Account Equation

The trade balance equals:

TBt =YZ_CZ_Qk,tltk_qh,t‘[th =-D; (15)

o

and the current account is defined by the following equation:

ca, =18, + 3 " D0 _ S(b* —%} (16)

T,

T,

* * R* b ; * *
where D= s[bt —lej—ﬂ(bt -b').
2
The last equation states that the current account is the sum of the service account, i.e., the
interest required to service existing debt, and the trade account, which is the trade balance expressed
as the difference between output, consumption and investments.'

13. This specification follows the rule set by Bank Negara Malaysia.
14. 1A similar definition is found in Obstfeld and Rogoff (1995) and Ghironi (2006).
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5.1.7 Rest of the World

Finally, the domestic country borrows from the foreign country which is populated only by
patient agents (denoted by s).

The foreign economy is assumed to be a saver economy that runs a current account surplus.
For simplicity, there is only one representative household in the foreign economy. The foreign agent’s
expected utility is summarized by:

max £, . n{ln(cs,,) +ulnh,, —V—L(Ls,t)”} (17)
=0 n
where B, = B and y,, is an exogenous shock to the foreign consumer’s impatience.
All the rest of the model is defined identically to the domestic economy.
5.1.8 Exogenous Factors

Shocks to aggregate productivity, 7., , house sector productivity, 7;,, house preferences, u,
Vm. > the risk premium, y_,, and the income class, y,,, follow an autoregressive process of order
one:

Iny,=p,Iny  +¢,, (18)

where y = {z, h, u, {, b}, Py is the persistence parameter and &, is a i.i.d. white noise process with
. 2 . . ..
mean zero and variance o, . Monetary policy shocks, ¢, ,, are instead i.i.d.

o

5.2 Calibration

The model is calibrated for Malaysia. The parameters are choosen such that the model matches
the ratios in the data (see Table 2).

The discount factor of the lenders, $,, is set equal to 0.9926, such that the average annual rate
of return is about 2.98%.

The model assumes that the lenders own all the physical capital wealth, therefore lenders are
assumed to represent the top 20 of the wealth distribution of households in the model economy.
According to Khalid (2011), real estate assets represent 96% of total wealth and the top 20% of
Malaysian households per capita owns 52% of the country’s wealth, respectively.”” Therefore, the
discount factor of the borrowers, f,, is set equal to 0.965 in order to match the two ratios for the
borrowers: a share of income of about 51% and a share of housing wealth of about 48%.

15. [?] studies the composition and inequality of wealth among the household per capita in Malaysia, using the 2007
Malaysia’s Household Income Survey (HIS).
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The depreciation of the housing stock, O,, is equal to 0.0089 in order to match a ratio of
residential investment to GDP of 8.23%. The loan-to-value ratio, m =0.75, and the housing weight
in the utility, U= 0.20, are jointly calibrated to match the ratio of housechold credit to GDP of 88.3%,
as in the data.

The World Bank shows that the average Malaysian trade balance as a percent of GDP has been
equal to 7.72 between 1960 and 2016.!° Therefore, the following steady state relationship is used to
calibrate the stock of foreign debt relative to GDP. (b") aims to match the Malaysian trade deficit to
GDP of 7.72% and a standard deviation of current account to GDP of 4% :

b'(1-R")=-TB (19)

The labor disutility parameter v, is a normalized one. The parameter 7 is set to 2 such that
the Frisch elasticity of labor supply equals one. The average net markup equals 10% and the Calvo
parameter, &, is set to 0.67. Capital share in production, «, is set equal to 0.30 and the depreciation
of productive capital 0, to 0.025. The adjustment cost parameters are set equal to 0.5.

Table 2:
Targets
Ratio Data Model
Annual rate of return 2.98% 2.98%
Borrowers share housing wealth 48% 49%
Borrowers share of income 51% 55%
Residential investment/GDP 8.8% 7.94%
Household Credit to GDP 88.3% 87.4%

5.3 Theoretical Impulse Responses

Figures 11-12 report impulse responses for the selected exogenous shocks. Productivity shocks
in Malaysia lead to increasing GDP and residential investments. Indeed, the aggregate technology
shock, 7., affects both sectors as the goods sector can produce some intermediated goods used in
the construction sector, while a sector-specific shock 7, only affects the real estate market. Higher
productivity generates lower inflation and interest rate increases. Lower prices boost demand of goods
and households are willing to borrow in order to finance their present consumption. Moreover, GDP
growth coupled with higher investments in the real sector lead to higher demand for housing, and as
a result, house prices increase. Due to the collateral constraint, the increase in house prices lead to
higher borrowing, even if the interest rate is initially higher (see Figure 11, solid line).

Income class shock and house preference shocks show similar dynamics. According to Table
3, the share of the top 10% of the income distribution in Malaysia has increased enormously: from
14.7% in 2002 to 45.1% in 2014. Income class shock represents an increase in the share of lenders
(i.e., richest households in the model). The impulse response shows a clear preference for buying

16. See http://www.theglobaleconomy.com/Malaysia/tradebalance.
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houses by this income class and house prices show a larger response to this shock. Similar to the
case of productivity shock, higher house prices generate higher collateral value and thus, constrained
households are able to borrow more. Booming housing prices lead to expectations of future higher
prices, incentivizing construction companies to invest more in the real sector, with a clear spillover
effect on the rest of the economy (see Figure 11, starred line). Finally, the house preference shock
increases house prices with a positive impact on household debt and residential investments. In this
case, GDP increases are less, relative to the other two shocks, ending up in a negative responses after

1 year (see Figure 11, dotted line).

Percentage Distribution of Hz?lls)eleioigls by Income Class, Malaysia

Income Class 1995 | 1997 | 1999 | 2002 | 2004 | 2007 | 2009 | 2012 | 2014
499 and below 10.6 6.3 6 3.8 2.8 1.7 1.2 0.5 0.1
500 - 999 | 239 18.6 19 15.4 13.5 6.8 6.1 4.5 1.5
1,000 - 1,499 19.9 18.3 18.8 16.5 15.8 15.8 14.2 8.5 4.1
1,500 - 1,999 13.1 13.7 13.9 13.4 13.2 13.5 11.9 93 6
2,000 - 2,499 8.9 10.1 10.1 104 | 10.8 11.2 10.7 8.9 6.5
2,500 - 2,999 6.1 6.9 7.3 8.3 8.2 8.6 8.6 7.1 6.1
3,000 - 3,499 4.2 54 5.7 6.3 6.5 7.1 7.3 9.4 9.8
3,500 - 3,999 2.8 4 3.9 4.7 5.2 5.8 6.3 7.3 8
4,000 - 4,999 3.8 5.6 5.5 6.7 7.2 8.6 9.5 11.1 12.8
5000 and above 6.7 11.1 9.8 14.7 16.8 20.8 24.2 33.6 45.1
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Figure 11:
Impulse Responses

Figure 12 (solid line) reports impulse responses to a negative interest rate shock. Lower rates
lead to cheaper cost of borrowing and therefore, affect positively the household debt, residential
investment, house prices and GDP. Figure 12 (starred line) reports impulse responses to a negative
productivity shock on the construction sector. This shock leads to a slowdown in the supply of
dwellings, generating higher house prices because of lower supply. Higher house prices allow
constrained household to borrow more to finance their consumption, leading to decreases in inflation
and GDP increases. Finally, Figure 12 (dotted line) shows the impulse response for the only foreign
shock present in the model: a negative risk premium. A lower risk premium increases the willingness
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of foreign investors to accumulate Malaysian assets, therefore increasing capital inflows and thus, a
current account deficit.'” The greater availability of foreign funds generates a greater availability of
credit for domestic borrowers as well as an increase in the domestic consumption of both nondurable
goods and housing. Due to the higher demand for housing, house prices rise which exacerbate the
financial accelerator effects linked to the existence of housing collateral. These findings are consistent
with the findings of Bernanke (2005) and Sa and Wieladek (2011).

Figure 12:
Impulse Responses

17. Even if Malaysia is running a current account surplus, since 2008 the current account shows a clear decrease till
2017.
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Table 4 reports the forecast error variance decomposition and shows the proportion of the
unanticipated changes of a variable that can be attributed to innovations in the variable itself and to
other variables in the system. House preference shocks and income class shocks explain about 36%
and 35% of the variation of household debt, respectively. Productivity shocks explain about 26% of
the debt fluctuations. These shocks are also important in explaining fluctuations in housing prices, but
the main shock affecting house price variation in Malaysia is the slowdown in the construction sector.

Table 4:
Variance Decomposition

Sontdiutten | By Income House Mone.:tary R1s.k Construction
of Shocks (%) Shock Class Preference Policy Premium Sector

Shock Shock Shock Shock Shock
GDP 42.97 47.07 7.35 1.66 0.18 0.77
Consumption 20.47 59.13 17.82 0.26 0.26 2.06
House Price 10.52 29.88 21.29 1.89 1.96 34.45
Houschold 26.02 3541 36.03 0.19 0.08 226
Debt
Residential 25.23 7.78 11.36 0.55 0.68 54.41
Investment

6. Panel VAR applied to SEACEN Economies

In this section, I develop a Panel Vector Auto Regression (Panel VAR) model for the SEACEN
economies under consideration in this project.!® The sample period range from the first quarter 2000
until the first quarter 2016. The following system is estimated:

Y, =AY

it-1 + BX[[—I + ui + eit

where Y, isa (kx1) vector of dependent variables, X, ; isa (1x]) vector of exogenous covariates,
A is a (kxk)-dimensional matrix of the VAR coefficients on lagged domestic quantities and B is a
regression coefficient to be estimated. #;, and €, are (kxI) vectors of dependent variable-specific
panel fixed-effects and idiosyncratic errors, respectively. Forall > s, E(e,)=0, E (eite;t) =2, and
E(e;; e};) = 0 for t<s.

I use the General Method of Moments (GMM) to estimate the Panel VAR, which regresses
each endogenous variable on its own lag(s) as well as the lags of all other variables in the system.
Following Love and Zicchino (2006), I apply forward mean differencing or orthogonal deviations
(the Helmert procedure) to remove the fixed effects; all variables in the model are transformed in
deviations from forward means (see Arellano and Bover (1995)).

To identify the shocks, the Cholesky’s decomposition of the covariance matrix is adopted,
which assumes a recursive exogeneity structure. Therefore, the first variable in the VAR is only

18. Mongolia is not included in the sample as the available data series are too short.
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affected contemporaneously by the shock to itself; the second variable in the VAR is affected
contemporaneously by the shocks to the first variable and the shock to itself, and so on.

The variable included in the Panel VAR are: GDP, inflation, short-term interest rate, house
prices, household debt, exchange rate and trade balance (% of GDP). All variables are expressed in
real terms and their /og , with the exception of the short-term interest rate and the trade balance which
is expressed as a percentage of GDP. The model selection has included one lag."

The ordering of economic activity, inflation and interest rates is standard in the monetary
transmission literature. DenHaan and Sterk (2011) and Musso et al. (2011) order inflation before
economic activity. However, ordering inflation after economic activity does not alter the results.
Household debt and house prices are placed lower in the ordering. Assenmacher-Wesche and Gerlach
(2010) argue that they should follow interest rates because monetary policy only reacts to asset price
movements if these are prolonged, while asset prices react immediately to changes in monetary
policy. Household debt is ordered after house prices because an increase in this variable makes more
collateral available for mortgages, which eases the borrowing constraint of households (see Aoki
et al., 2004 and Muellbauer and Murphy, 2008). Goodhart and Hofmann (2008) suggest that house
prices should appear before financial variables because prices are probably stickier. Similarly, Musso
et al. (2011) order house prices before credit because they interpret credit as a mortgage loan demand
function. However, Christiano et al. (1997) and Assenmacher-Wesche and Gerlach (2010) order credit
before housing prices, arguing that a shock to credit affects output and the price level with a lag, while
house prices can react within one quarter to a shock. I order the exchange rate and the trade balance
to GDP as the last variables, as it is assumed that the exchange rate respond to changes in monetary
policy, thus attracting capital flows.

Figure 13 shows the impulses responses to a house preference shock. Real GDP, household
debt and interest rate increase on impact, while trade balance runs a deficit and the exchange rate
appreciates.

A positive productivity shock leads to increasing household debt, house price and interest rate,
while the exchange rate appreciates and trade balance becomes negative (see Figure 14).

Finally an accommodating monetary policy also leads to a house price boom with consequential
household debt increases. GDP drops initially but increases with some lag after 3 quarters. Similar to
the other two shocks, the responses of trade balance and exchange rate are negative on impact (see
Figure 15).

Overall, the results from the empirical exercise are similar to the theoretical impulse responses
found in the simulation of a DSGE model: household debt increase is associated with a housing price
boom, which is driven by better economic performance, strong preference in investing in the real
estate sector, and an accomodating monetary policy.

19. The lag has been selected following Andrews and Lu (2001) by choosing the smallest BIC, AIC and QIC based on
GMM estimation.
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Response to House Preference Shock

Figure 13:

The SEACEN Centre
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Response to a Negative Monetary Policy Shock
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Figure 15:
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Table 5 reports the forecast error variance decomposition and shows the proportion of the
unanticipated changes of a variable that can be attributed to innovations in the variable itself and to

other variables in the system.

The monetary policy shocks explain about 20% of the variation of house prices and about
12% of the variation of the household debt over 10-steps ahead of the forecast error variance, while
productivity shocks explain about 45% volatility of household debt. Increasing house prices also
explain about 29% fluctuations of household debt over a longer time.
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Table S:
Variance Decomposition (Panel Data - Sample size: 2000m1 -20016q4)
Response
Variable
and Trade
Forecast Real Inflation Short-Term |Real House |Household |Exchange |Balance
Horizon GDP Rate Rate Price Debt Rate (%GDP)
Real House
Price
0 0 0 0 0 0 0 0
1 0.091765 0.525136 0.00911 0.37399 0 0 0
2 0.075012 0.261154 0.182548 0.393679 0.072228 0.002704 0.012675
3 0.066906 0.181216 0.225097 0.426291 0.088335 0.003514 0.008642
4 0.076678 0.136493 0.23228 0.448614 0.095093 0.004447 0.006394
5 0.082017 0.108045 0.229071 0.472575 0.097941 0.005325 0.005028
6 0.085279 0.087778 0.224693 0.492701 0.099302 0.006171 0.004077
7 0.087572 0.072584 0.221016 0.508417 0.10005 0.007002 0.003359
8 0.089116 0.06088 0.218198 0.520807 0.100384 0.007812 0.002803
9 0.09019 0.051677 0.216054 0.530704 0.10041 0.0086 0.002364
10 0.09092 0.044322 0.214397 0.538777 0.100202 0.00937 0.002012
Debt
0 0 0 0 0 0 0 0
1 0.703728 0.061108 0.113806 0.001953 0.119405 0 0
2 0.67116 0.058194 0.103614 0.021254 0.140293 0.001172 0.004312
3 0.648637 0.057082 0.100165 0.039341 0.146747 0.00366 0.004369
4 0.624874 0.053768 0.099686 0.058655 0.153565 0.005278 0.004175
5 0.598115 0.050672 0.101246 0.08038 0.159046 0.006594 0.003947
6 0.57005 0.047431 0.10442 0.103636 0.163315 0.007452 0.003696
7 0.541085 0.04412 0.108498 0.128424 0.166556 0.007878 0.003439
8 0.511644 0.040821 0.113118 0.154484 0.168804 0.007948 0.003182
9 0.48211 0.037567 0.118122 0.181403 0.170135 0.007736 0.002928
10 0.452835 0.034402 0.12338 0.208769 0.170615 0.007319 0.00268
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7.  Probit Analysis

A probit model is used to evaluate what affects economic recessions. I estimate a binary variable,
S, =10,1} as a proxy for the state of the economy, where the value of 1 indicates a GDP downturn
and 0 otherwise. To be more specific, S; is derived from the turning points calculated in Section 4.
Therefore, S, = w,, ;.

Table 6 shows that a 10-percentage point increase in real house prices and loan-to-GDP relative
to their trend, increases the probability of a recession in the current period by about 3.5% and 3.1%,
respectively. Equity prices, inflation and current account to GDP are not significant predictors of
current recessions. See Table 6, Panel (a) - (b).

Table 6, Panel (c) to (f), explores the role of financial variables in predicting economic downturns
1 and 4-quarter ahead periods, Prob(S,,, =1),i =1,4. Similar results hold as in Panel (a) and (b) with
the exception of equity prices which become statistical significant and increase the probability of
future recession by about 77% at 4-quarter ahead periods. Moreover, loans become more important in
predicting 4-quarter ahead recessions. The predictive power over longer horizon is higher.

Table 6:
Probit Regression - GDP Recessions

Notes: *** ** * denote significance at 1%, 5%, and 10%, respectively. Variables
are measured as deviations from the HP filter.

Finally, the probability of recessions is estimated including downturn phases of financial
variables, i.e., how would the probability of recession change if financial variables experience a bust
after a boom phase. Table 7 show that when house and equity prices experience a deep downturn,
the probability of recession increases by 13% (11%) and 17% (15%) at current (1-quarter ahead)
recession, respectively. House price downturns are no longer good predictors for 4-quarter ahead
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recession. Increase in equity prices increases the probability of recession by about 90%. Downturns
in loan-to-GDP are statistical insignificant in all three cases. The Pseudo R*> improves substantially
relative to Table 6.

Table 7:
Probit Regression - GDP Recessions

Notes: *** ** * denote significance at 1%, 5%, and 10%, respectively. Variables
are measured as deviations from the HP filter. Downturns are calculated

as a decrease in a variable during its own recession.
8.  Team Project Papers - Policy Implications

This section gives an overview of the studies conducted by project team members of the selected
SEACEN economies.

8.1 Chinese Taipei

The household debt of Chinese Taipei has been increasing together with a run-up in house
prices. In order to evaluate the possible negative effects on financial stability, the team project member
built a model to examine the most important factors affecting the non-performing loan (NPL) ratio
of household loans in Chinese Taipei. Empirical results show that an increase in housing prices (e.g.,
real housing price, housing price/GDP), real GDP and real money supply, all lead to a decrease in
the NPL ratio. On the other hand, the real lending rates, real interest rate spreads, debt burden and
real loans tend to increase the NPL ratio. Among them, the lending rate is the main driver of NPL
fluctuations. It has significant and long-lasting positive effect on the NPL ratio. The empirical result
is in line with many findings maintaining that monetary policy is not enough to address the run-up in
house prices and household debt overhang.
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8.2 India

The project team member examined various dimensions of Indian banks’ household credit,
including growth rate of household credit vis-a-vis other sectors, macroprudential regulations of the
Reserve Bank of India, Government initiatives for housing loans and the behavior of the components
of household bank credit. The study on India also compares the return on housing and equity prices.
It found that household debt supplied by banks grew at a higher rate than the overall bank credit,
dominated by mortgage loans. The study also highlights that over the years, house prices have
been recording steady increases and these have outpaced equity prices, implying more returns on
investment in housing as an asset. Different from many other economies, the study finds a marginal
role of interest rate in influencing household debt in India. Interestingly, the findings show strong
evidence of a negative relationship between household debt and equity prices. Further, there is no
evidence of mortgage loans influencing GDP and private final consumption expenditures. These
findings are based on bank credit to households and may not be the same when the credit extended by
non-banking financial companies is taken into consideration.

8.3 Malaysia

Malaysia’s team project member provides empirical evidence on the determinants of household
debt and the implications of various household debt growth scenarios on private consumption and
house prices in Malaysia. The household debt-to-GDP ratio has increased from 64% in 2007 to a
peak of 89% as at end-2010. The household debt growth had outpaced the average income growth
by almost 2 times, raising concerns over its sustainability. Across type of loans, the increase is most
prominent in residential properties and personal loans, which account for 47% and 14% of total
household debt, respectively. At the same time, the Malaysian House Price Index (MHPI) saw an
accelerated growth from 1.5% in 4Q 2009 to 14.3% in 2012 (peak). This trend can be attributed to
easy access to house financing, which also fueled credit-driven speculative activities in the housing
market. For example, households can obtain housing loans with loan-to-value (LTV) ratio of up to
100% and loan tenure of up to 45 years.

The study used an Autoregressive Distributed Lag (ARDL) model and conditional structural
vector auto-regression (VAR), showing that increases in consumption and house prices are associated
with an increase in household debt, while cost of borrowing and inflation have the opposite effects. In
addition, moderation or decline in household debt growth is found to lower both private consumption
and house prices growth.

8.4 Mongolia

Mongolia’s project team carried out a study on the impact of macroeconomic variables on
household debt quality. Household debt in Mongolia has been increasing steadily, especially because
of a subsidized mortgage program implemented by the government and the Central Bank. The study
estimated income and debt for 38,000 households included in the annual “Household Socio-Economic
Survey” conducted by the National Statistical Office of Mongolia covering data from 2013 to 2015.
They used the survey to assess outstanding risky loans to total loans outstanding for those households.
In particular, the team ran a stress test to forecast financial sector stability and found that the impact
of the policy rate on the household debt has been decreasing in the last several years. Also, the impact
of fiscal policy through salary, pension and social welfare on the household debt has been increasing
constantly. Finally, the impact of real estate valuation on debt quality has been consistently increasing.
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8.5 Philippines

The team project member showed that household debt has rapidly increased in recent years
and does not show any signs of slowing down. At the beginning of 2017, the household debt-to-
GDP ratio reached a level of 45%, well below the 85% threshold specified by Cecchetti, Mohanty,
and Zampolli (2011) in their research on sectoral debt sustainability. In terms of loan quality, non-
performing consumer loans (NPCL) to total consumer loans ratio registered 4.06% only, while non-
performing residential real estate loans (RREL) to total RREL ratio is recorded at 2.95%. Nonetheless,
continued vigilance is warranted. The recent implementation of the first package of the Tax Reform
for Acceleration and Inclusion (TRAIN) will have significant effects on the Filipino households’
income and spending, which could increase inflation and pose risks of an interest rate hike and risk of
future repayments. Lastly, the Philippines registered considerable household borrowing activity with
non-bank institutions/companies (i.e., shadow banking) as well as with informal lending channels,
which also pose significant credit risks.

The project team member estimated a structural vector autoregressive (SVAR) model with sign
restrictions to analyze the feedback loop between household credit, housing prices and monetary
policy. An expansionary monetary policy shock, a boom in housing prices, and a positive credit
supply shock are found to be drivers of contemporaneous increase in household debt and housing
prices. In particular, a negative monetary policy shock leads to consumption growth in the short-
run, while an increase in housing prices enhances household consumption through the price-induced
wealth effect and improved access to credit.

8.6 Thailand

Thailand’s team project members provided a comprehensive look at the Thai household
debt, including its impact on private consumption and financial stability. The team conducted
a comprehensive macro (administrative) and micro (household surveys) data analysis. They also
explored the policies that have been implemented to alleviate the problem. The paper finds that,
although a gradual household debt deleveraging has been seen for six consecutive quarters, Thai
household remains vulnerable due to the high level of household debt and weakening prospect of debt
serviceability. The relationship between household debt and private consumption also shows that a rise
in the household debt-to-GDP ratio is associated with an increase in private consumption in the short-
term, yet the relationship reversed in the medium- to long-term. Therefore, the existing deleveraging
process, if done in a slow and careful manner, would mitigate the risk of economic recession and
yield long-run benefits because households’ adjustment would alleviate financial vulnerabilities and
strengthen their balance sheets. In order to support the smooth deleveraging process, Thai policy
makers have implemented comprehensive measures for household debt management.

8.7 Vietnam

The project team showed that although household debt levels in Vietnam remain under control,
there is a continuous positive trend in the household debt-to-GDP ratio. However, this percentage is
still below 60%, lower than other economies in the region. In addition, the proportion of outstanding
real estate business loans to total outstanding loans tended to decrease, while the proportion of real
estate debt balance of households to total debt increased, indicating that the increase in outstanding
loans in the real estate sector was mainly due to the increase in debt by household rather than the real
estate business.
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This also depicts that credit continues to flow into the production sector, contributing to economic
growth and there is less worry about the possibility of a real estate bubble in Vietnam. Due to the
impact of the global financial crisis and the loosening of monetary policy in general, more households
in Vietnam have been financing their consumption patterns through debt, and tend to invest in real
estate in the context of rising housing prices. The trend towards new consumer products amongst
the youth also accelerates consumer lending. In addition, lower interest rate and easing of credit
constraints have led to a substantial rise in household debt. However, the increase in household debt
in Vietnam only comprises an outstanding portion of loans in credit institutions while a large share of
informal lending is present in the country. The Vietnamese people commonly borrow from relatives,
friends and possibly borrow from the black credit market. Therefore, in addition to controlling the
credit of household debt at credit institutions to ensure the proper use of capital, Vietnam also needs
to have household debt statistics outside credit institutions in order to have a comprehensive and in-
depth evaluation of household debt. This will enable the government to implement more appropriate
policies.

9.  Policy Implications

The previous sections have shown that house price peaks preceded by larger increases in
household debt are associated with deeper recessions, weaker recoveries, and more pronounced
household deleveraging. The fall in economic activity cannot be simply explained by a decline in
house prices. Rather, it is a mix of falling house price and deleveraging of households. Indeed, recent
theoretical models predict that household debt and deleveraging drive deep and prolonged slumps. In
this context, macroeconomic policies are crucial to avoid excessive contractions in economic activity
during phases of household deleveraging. While household debt can be beneficial in the short-term,
economic growth and financial stability can suffer in the medium- and long-term. Even in countries
with low stock levels of household debt, a rapid expansion in credit may lead to an increasing fraction
of highly leveraged households that may be vulnerable to shocks. The trade-off between benefits in
short-term and cost of financial instability in the medium-term can be attenuated by a combination of
good policies, institutions and regulations. For example in 1990, Scandinavian economies proposed
fiscal transfers to unemployed households to sustain household incomes and improve their ability to
repay their outstanding loans. If mortgages contracts are written with variable interest rates, an easing
monetary policy can help reduce mortgage payments and prevent household defaults. Also strong
support for the banking sector can reduce the risk of household balance sheet distress affecting banks’
willingness to supply credit. It is also important to strengthen the protection of consumer finance. For
example, policymakers can develop an efficient system for credit registries to improve the welfare
of households vulnerable to overborrowing, such as transparency of financial contracts, financial
education, prohibition of predatory lending, and regulation of certain financial innovation products.
Shiller (2014) and Mian and Sufi (2015) suggest mortgage contracts to increase risk sharing between
mortgage lenders and borrowers. Such contracts automatically write down the principal when the
local property value falls below a specified threshold. In this way, lenders are better able to evaluate
the local house price before extending credit and reduce the debt overhang problem of households
when house prices fall. The most common policies implemented since the global financial crisis are
macroprudential measures, with the main goal of avoiding excess household leverage. Demand-side
measures, such as limits on the debt-service-to-income ratio and loan-to-value ratio, seem highly
effective. Supply-side measures targeted at loans, such as limits on bank credit growth, loan contract
restrictions, and loan loss provisions, are equally effective. However, most of previous literature and
most of the macroprudential measures that have been implemented by policymakers have targeted
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all borrowers or all types of loans. For example, lower loan-to-value ratio for all borrowers or higher
capital requirements for all banks. Punzi and Rabitsch (2017) suggest targeting only risky borrowers
in the design of an efficient macrorpudential policy. In particular, Punzi and Rabitsch (2017) consider
the implications of macroprudential policies with the aim to lean against the excess in household
debt by constraining the ability of the banking system to extend credit to only the highest leveraged
households. They find that if macroprudential authorities target only higher leveraged borrowers,
then a rule that countercyclically responds only to the growth of household debt-to-GDP for only this
particular group, improves welfare relative to a macroprudential tool that targets all borrowers. Thus,
it may be advisable for policymakers to consider the LTV ratio distribution and tailor their policy
towards highly leveraged agents in an economy.

10. Conclusion

This study aims to understand the causes and consequences of the surge of household debt in
Chinese Taipei, India, Malaysia, Mongolia, the Philippines, Thailand and Vietnam.

Since 2010, these economies have experienced a rapid growth in household debt, stressing
the need for intervention from policy makers. From the global financial crisis, we have learnt that
increasing household debt can lead to possible threats to growth and global financial stability. As we
learn from history, SEACEN economies do not want to repeat the experience of 2007.

Similar to many advanced economies, increased household debt-to-GDP in SEACEN
economies is associated with the run-up in house prices. Analyzing Malaysia through the lens of a
DGSE model and a cross-country Panel VAR, it is found that good economic performance, strong
preference in investing in the real estate sector, and accomodating monetary policy are the main
drivers of co-movements between household debt and house prices. Moreover, asset prices tend
to peak before loan-to-GDP and GDP downturns, meaning that asset prices are good predictors of
recessions. Indeed, changes in asset prices increase the probability of GDP downturns, and a burst in
asset prices amplifies the change of curent and future recessions. Therefore, monitoring the housing
market is essential to prevent further increase in household debt-to-GDP.

In order to avoid this, many SEACEN economies have been implementing measures to slow
down the increase in household debt and house prices. While macroprudential measures have
been used extensively, these tools have had marginal impact in leaning against excess credit and
housing boom. This is due mainly to strong capital inflows and lower interest rates, which makes
macroprudential tools less effective.

Therefore, it is important to balance the short-term benefits with the long-term costs of
increasing household debt, and adopt a combination of good policies, institutions, and regulations, as
only macroprudential tools are not enough.
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Chapter 2

MACROECONOMIC DIMENSIONS OF INDIA’S
HOUSEHOLD DEBT

By
Dirghau Keshao Raut'

1. Introduction

Borrowing by individuals for different purposes such as acquiring assets, consumption,
purchasing consumer goods and for education are considered as household debt. Individuals borrow
from banks, other financial institutions, relatives and friends (Box). While borrowing from banks and
financial institutions can either be secured or unsecured, money borrowed from relatives and friends
is generally unsecured. Borrowing helps households to improve their income or standard of living
by allowing them to smoothen consumption/investment over time. Thus, borrowing for consumption
as well as investment by the households can augment economic activity. However, household debt
beyond a threshold level could be vulnerable for the financial system and the individual. For example,
individuals can default on loans in case of income/job loss; individuals can default when the price
of the asset they use as collateral decreases because they will be paying a higher loan relative to the
market value; or individuals could spend a lower amount of money on goods and services. Harari
(2017) pointed out that a high level of household debt could lead to a reduction in consumer spending

other than posing risks to the financial system such as the sub-prime mortgage crisis in the U.S. in
2008.

Credit to households in India is provided by both banks and non-banking financial companies
(NBFCs). However, the detailed time series data are available only on bank credit to the household
sector which is called personal loans. The data on bank credit to household sector is available at
monthly frequency from April 2007. Bank credit to households includes advances for consumer
durables, housing loans, advances against fixed deposits, advances against shares and bonds, credit
card outstanding, loans for education purpose, vehicle loans and other personal loans.

1. Assistant Adviser, Department of Economic and Policy Research, Reserve Bank of India. The views expressed in the
paper are those of the author and not of the Reserve Bank of India or The SEACEN Centre.
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Box: Household Indebtedness: All India Debt and Investment Survey

The comprehensive data on household debt in India is based on the All India Debt and
Investment Survey conducted by the National Sample Survey Office (NSSO) at a frequency
of every ten years. This survey provides data on household debt classified into institutional
and non-institutional sources, different rates of interest, varying duration of loans, types of
security and purposes of loan. It also provides separate data on outstanding debt for rural
and urban households, state-wise, occupation-wise etc. As per the latest survey, the data is
available for 2012. The survey was conducted for the whole of India covering a total 110,800
households (62,135 rural households and 48,665 urban households) in visit 1 and 108,421
households (61,650 rural households and 46,771 urban households) in visit 2,in 4,529 rural
villages and in 3,507 urban blocks. As per the survey, the incidence of indebtedness i.e., the
percentage of indebted households as of June 30, 2012 was 31.4 % in rural households and
22.4 % for urban households and their average amount of debt was Rs. 103,457 for rural
households and Rs. 378,238 for urban households. The survey pointed out the significant
role played by institutional agencies in providing credit with a moderate rate of interest (6%
to 15%). The survey also observed that the percentage of outstanding cash debt at interest
rate higher than 15 %stood at 38.6% for rural households and 16.4% for urban households.

Source: Government of India, (2016), Household Indebtedness in India, Ministry of Statistics and Programme
Implementation, Report of National Sample Survey Office, 70" Round.

A cross-country comparison shows that India’s household debt as a percent of GDP is much
lower than the average of all countries and also the average for emerging markets. It is also lower
than other major economies in South-east Asia, viz., Malaysia and Thailand (Table 1). Further, the
household debt to GDP ratio of India remained unchanged at 10.7 % as against an increase recorded
in Malaysia, Thailand and an average of emerging markets, over the period of 2008-2017.
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Table 1: Household Debt to GDP ratio (%)*

N][EaI:i;l ]?\:[n::fgsg All Countries g;‘::::;:gs India Malaysia Thailand
2008 229 66.8 82.9 10.7 50.7 44.2
2009 20.0 59.9 75.7 10.2 51.4 46.2
2010 25.7 63.8 79.8 9.2 58.6 50.0
2011 26.8 63.6 81.6 9.2 59.8 53.5
2012 26.1 58.4 75.6 8.9 61.2 60.2
2013 28.5 58.0 74.6 9.0 64.9 62.6
2014 30.0 58.6 75.5 9.0 68.0 66.6
2015 30.3 54.7 69.3 9.4 69.6 69.3
2016 343 60.0 75.2 10.2 70.7 70.5
2017 37.1 59.8 73.4 10.7 68.9 69.2

2017-2008) 142 7.0 9.5 0.0 182 25.0

* Refers to ‘credit to households and non-profit institutions serving households’ as % of GDP
(updated on December 3, 2017).

Source: Bank for International Settlements.

Against this backdrop, this paper examines the macroeconomic dimensions of household debt
in India, using cointegration and the vector error correction model. Section 2 covers a brief review
of literature whereas stylized facts about household credit in India are outlined in Section 3. Data,
methodology and empirical results are presented in Section 4. Some concluding observations are
provided in Section 5.

2. Review of Literature

The macroeconomic impact of household debt has been an area of interest among researchers.
However, the issue of household debt emerged as an important research topic in the aftermath of the
global financial crisis. Various aspects of household debt such as its relationship with macroeconomic
variables, quality of bankruptcy law and the impact of debt on income inequality have been analysed
by researchers in central banks and academics. A paper by Crawford and Faruqui (2012) analyzed
household debt in Canada and observed that income growth and low interest supported increase in
home-ownership rates and mortgage debt. Soh et al. (2017), examined the impact of different types
of household credit on income growth and inequality in Malaysia and found that housing credit is
positively associated with future income growth. However, they did not find such evidence with
regard to consumption credit. Further, they observed that the accumulation of housing credit for
existing borrowers may worsen income inequality.
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Carr and Jaydev (2014), examining indebtedness among U.S. households based on the Panel
Study of Income Dynamics data for 1999-2009, found that there is a positive link between debt growth
and income growth. Further, they also found that the rate of increase in leverage was quicker among
lower income households compared to other households. Coletta et al. (2015), studied determinants
of household debt in a panel framework consisting of data for 33 countries for the period 1995-2013.
They observed that the debt is greater in countries with higher per capita GDP and household wealth.
They also found that a positive relationship exists between the quality of bankruptcy law and the level
of household debt.

In the Indian context, a study by Badarinza et al. (2016) analyzed household balance sheets
based on the All India Debt and Investment Survey (AIDIS) and observed that non-financial assets
dominate Indian households’ wealth. Further, they also found that the differences among households
in terms of share of non-financial assets in their balance sheet are associated with rural-urban divide,
education, family composition, wealth and age. A strong substitution effect between gold and real
estate in the household balance sheet was also observed by them. The Committee on Household
Finance (Chairman - Prof. Tarun Ramadorai) constituted by the Reserve Bank of India submitted its
report in 2017 and observed that besides dominance of physical assets in Indian household wealth;
durable goods and gold comprised the largest fraction among young households while the largest
share of wealth is held in land and housing as households approach retirement age. The committee
opined that holding of assets and liabilities by Indian households cannot be explained by differences in
the demographic characteristics, wealth, or income. The committee also observed that the properties
of Indian household balance sheets are difficult to explain using a standard lifecycle portfolio choice
model.

3.  Household Credit in India - Stylized Facts
Household credit is an important part of credit portfolio of banks in India. The share of household
credit in total non-food credit has increased in recent years (Chart 1). As at end-November 2017,

household credit by banks accounts for around 25 % of the total non- food credit.

Chart 1: Share of Major Sectors in Non-food Credit
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The long-term trend in bank credit reveals that there has been a slowdown in credit growth in the
aftermath of the global financial crisis in mid-2009 (Chart 2). While all major sectors recorded credit
slowdown during this period, the slowdown was more pronounced in the household sector. Contrary
to this trend, household credit has picked up since then, and has grown steadily and outpaced overall
credit growth in recent years. However, sectoral credit data shows that there is a divergence in credit
growth across sectors during the previous three years. For example, credit to the industrial sector
which has been decelerating gradually from the second half of 2010 became negative in 2017 due
to various factors including a high level of non-performing assets (NPAs) and growth slowdown in
the industrial sector. Credit to the services and agriculture sector has also been moderating generally,
albeit with an intermittent uptick for a short period.

Chart 2: Credit Growth across Sectors

The healthy growth of household credit is driven largely by housing loans. Bank credit to the
household sector in India is dominated by housing loans which account for more than 50% followed
by other personal loans accounting for 25% (Chart 3). Among others, vehicle loans comprise around
10% of the bank credit to households.
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Chart 3: Composition of Household Credit by Banks

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Y X Y
,\Q Sy d‘@a &0?‘\0, Q\» \\oﬂ’\\cf‘\,bo & & cf‘\bp & %0. \03‘ SRS

m Consumer loans ®™Housing ®»Vehicle Loans ®Credit Card Outstanding m Other (Residual)

The growth of household credit by banks has been varying across its components (Chart 4).
While growth in housing loans, personal loans and credit card has been relatively stable at around
15%, 25% and more than 25% respectively, consumer loan and vehicle loan growth remained
volatile. On the other hand, the growth in education loans recorded a gradual decline during the last
10 years. The high growth of housing loans could be attributable partially to incentives provided by
the government such as income tax benefit for principal and interest amount, and interest subvention
for housing loans of small amounts. In 2015, the government launched a scheme called ‘Housing for
All by 2022’ under which the government provides an interest subsidy on housing loans availed by
beneficiaries. The Reserve Bank of India has been rationalizing the prudential measures with respect
to individual housing loans from time to time (Table 2). For example, in June 2017, the Reserve Bank
of India rationalized risk weights, the standard asset provisioning rate and loan-to-value (LTV) ratio
for individual housing loans, as a countercyclical measure.

Chart 4: Growth in Household Credit - Components
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Table 2: Loan to Value Ratio, Risk Weights and Standard Asset Provision

Standard Asset
. . o . . °
Outstanding Loan LTV Ratio (%) | Risk Weight (%) Provision (%)
June 7, 2017
<80 35
Up to Rs.30 lakh
>80 and < 90 50
0.25
Above Rs.30 lakh and upto Rs.75 lakh <80 35
Above Rs.75 lakh <75 50
October 8, 2015
<80 35
Upto X 30 lakh
>80 and <90 50
Above Z 30 lakh and <75 35
upto X 75 lakh > 75 and < 80 30
Above X 75 lakh <75 75
June 21, 2013
(a) Individual Housing Loan
(i) Up to X 20 lakh 90 50 0.40
(i) Above X 20 lakh and upto X 75 lakh 80 50 0.40
(iii)) Above X 75 lakh 75 75 0.40
(b) CRE-RH NA 75 0.75
(c) CRE NA 100 1.00
CRE-RH: Commercial Real Estate—Residential Housing.

Source: Reserve Bank of India.

4. Data and Empirical Results

The study analyses both quarterly and annual data on household debt. The quarterly data on bank
credit to household sector used in the study is from April 2007 to September 2017 (2007Q2:2017Q3- a
total of 42 observations). The analysis is based on data on outstanding bank credit to household sector
(used as a proxy of household debt) and 10-year G-sec yield (a proxy for interest rate) sourced from
the Reserve Bank of India, real gross value added (GVA)/gross domestic product (GDP) of base year
2011-12% sourced from the Ministry of Statistics and Programme Implementation, equity price index
i.e., BSE Sensex (1978-79=100) sourced from the Bombay Stock Exchange and Consumer Price
Index-Industrial Workers (CPI-IW Base year 2001) sourced from the Labour Bureau, Government
of India. The analysis has also been done based on annual data for 31 years from 1986-87 to 2016-
17. The data included in the annual exercise pertains to changes in households’ financial liabilities

2. GDP factor cost at 2004-05 prices spliced with GVA at basic price of 2011-12 in order to make a consistent series of

2011-12 base.
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(a proxy for household debt) sourced from Ministry of Statistics and Programme Implementation,
Government of India, 10-year G-sec yield and real GVA/GDP (base year 2011-12).

There is a presence of seasonality in the quarterly data of GVA/GDP emanating from the pattern
of' slack and busy season of industrial production and agricultural production which is typically divided
into kharif and rabi season. Similarly, there appears to be a seasonality in the data of household credit
and private final consumption expenditure. Accordingly, the quarterly data on GVA/GDP, household
credit and private final consumption expenditure is seasonally adjusted.

The long-run relationship between household debt and macroeconomic variables is examined
estimating the Johansen cointegration test and vector error correction model. As a first step toward
this method, all the variables used in this study are checked for stationarity both in levels and in the
first difference. The Augmented Dickey Fuller (ADF) test and Phillips Perron test were deployed to
obtain evidence on stationarity. The results of these tests revealed that the variables used in this study
were non-stationary at level but stationary in first difference (Table 3).

Table 3: Results of Unit Root Test

Phillips Perron Test ADF Test
Variable
Level First Difference Level First Difference
Quarterly 2007Q2:2017Q3
Irhhd sa 2.45 -3.55*% 0.45 -4.94%
Irgdp _sa -1.62 -7.00* -0.91 -6.54*
rate -2.24 -7.49% -2.19 -6.84%
lequity -1.14 -4.00* -0.90 -4.29*
Ipfce_sa -1.03 -11.94%* -0.61 -8.59*
Annual 1987-2017
Irchhl -0.22 -7.74* -0.59 -6.83*
lrgdp 3.03 -4.49%* 2.74 -4.49%*
rate -0.98 -3.44%% -1.26 -3.49%%*
lequity -1.60 -5.40* -1.62 -5.40*
Note: * and ** indicates that the variable is stationary or I(0) at 1 % and 5 % level of significance, respectively.
Quarterly data are seasonally adjusted (except 10 year G-sec yield and equity prices).
Automatic lag selection based on SIC criteria.
Irhhd_sa: natural logarithm of seasonally adjusted real household credit
Irgdp sa: natural logarithm of seasonally adjusted real gross domestic product/gross value added
rate: Weighted average 10-year G-sec yield
lequity: natural logarithm of BSE Sensex
Ipfce_sa: natural logarithm of seasonally adjusted real private final consumption expenditure
Irchhl: natural logarithm of real flow (change) of households’ financial liabilities
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In view of the evidence of non-stationary processes, we proceed to the cointegration analysis
to examine the relationship between household debt, GDP and interest rate in the long-run which
were non-stationary at level form. Accordingly, cointegration among these variables was examined
using the Johansen cointegration test (Table 4). The results show a cointegrating relationship between
household debt, GDP and interest rate. This cointegrating relationship also holds when the variable
representing equity prices is added. Further, the cointegrating relationship between changes in
household liabilities, GDP and interest rate was also observed when the Johansen cointegration test
was performed based on annual data. However, the long-run cointegrating relationship expected
between private final consumption expenditure and household debt was not evident.

Table 4: Results of Johansen Cointegration Tests

Trace Test Eigenvalue Test Conclusion
Trace 0.05 Max- 0.05
Variables Statistics Critical | Prob.** | Eigen | Critical | Prob.**
Value Statistics | Value
Irhhd_sa, Irgdp_sa, rate | ) 5¢ | 3519 0.00 | 4455 | 2230 0.00 | Cointegrated*
(Quarterly)
Irhhd_sa, lrgdp sa,
rate,lequity 55.23 47.85 0.00 29.95 27.58 0.02 Cointegrated*
(Quarterly)
1 %

Irchhl, Irgdp, rate 3347 | 2979 | 002 | 2468 | 2113 | o002 | Comtegrated
(Annual)
Ipfee_sa, Irhhd_sa 822 | 1549 | 044 | 822 | 1426 | 036 _ Not
(Quarterly) cointegrated
*Both trace test and max-eigenvalue tests indicate cointegrating equation(s) at the 0.05 level of significance.
Lag selection is based on AIC criteria.
Irhhd_sa: natural logarithm of seasonally adjusted real household credit
Irgdp_sa: natural logarithm of seasonally adjusted real gross domestic product/gross value added
rate: Weighted average 10-year G-sec yield
lequity: natural logarithm of BSE Sensex
Ipfce_sa: natural logarithm of seasonally adjusted real private final consumption expenditure
Irchhl: natural logarithm of real flow (change) of households’ financial liabilities

As discussed above, the empirical method used is the cointegration analysis and vector error
correction model. After testing for stationarity and cointegration, the relationship between household
debt and its determinants viz., GVA/GDP, interest rate and equity prices is analysed by estimating
the vector error correction model (equation 1 and equation 2)*. The results show the expected signs
of coefficient in both the equations. For example, household debt is found to be positively related
to GDP. A one percent increase in GDP leads to 0.84% increase in household debt (equation 1). In
order to obtain evidence on the direction of causality between household debt and GDP, the granger
causality test based on quarterly data was carried out which revealed unidirectional causality running

3. Quarterly data from 2007Q2 to 2017Q3.
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from GDP to household debt. On the other hand, a negative relationship between interest rate and
the level of household debt is also on the expected lines. However, the impact of increase in interest
rate on household debt is relatively smaller i.e., a one percent increase in interest rate leads to 0.11%
decline in household debt.

Log (rhhd_sa)=-3.77+0.84*log(rgdp sa)-0.11*rate........ (1)
(9.53) (-6.70)
Error correction term:-0.19
(-2.95)

(Note: Figures in the bracket are t-values)

Variables definition:
rhhd sa: seasonally adjusted real household credit; rate: Weighted average 10-year G-sec yield
rgdp_sa: seasonally adjusted real gross domestic product/gross value added

Similar results were observed when the impact of interest rate and GDP on changes in household
liabilities was analysed based on annual data for the period 1987 to 2017%.

From the investment point of view, the return on equities are often compared with the return
from investment in real estate. Therefore, the movement in equity prices can impact the level of real
estate investment particularly housing, and thus the level of household debt. For example, an investor
can either invest his money in stock market or he/she can invest his/her funds in housing by borrowing
some money from banks. A study by Jorda et al. (2017) argued that investor returns on housing and
equity may differ due to differences in transaction costs, taxes, liquidity and financial structure of
the investment claim. Kim (2014) identified stock prices as one of the reasons for an increase in
household debt coupled with GDP, interest rate and housing price. In view of this phenomenon,
the equity prices are included in the estimation (equation 2). With the inclusion of equity price, the
relationship of household debt with GDP and interest rate in terms of signs of coefficient remained
unchanged. However, the impact of GDP on household debt cannot be compared with the estimation
without equity prices on grounds of low t-value even though the coefficient of GDP shows positive
sign. On the other hand, the impact of interest rate on household debt was higher as compared to the
estimation without equity prices. As expected, the equity prices are found to be negatively associated
with the level of household debt. A one percent increase in equity price leads to a decline in household
debt by 0.72%.

4. Results based annual data from 1987 to 2017

Log (rchhl)=-6.04+0.85*log(rgdp)-0.11 *rate... ... ....... ... cccc ... (3)
(6.55) (-3.60)
Error correction term:-0.57
(-3.67)
(Note: Figures in the bracket are t-values)

Variables definition:
rchhl: real flow (change) of households financial liabilities; rate: Weighted average 10-year G-sec yield
rgdp: real gross domestic product/gross value added
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Log (rhhd_sa)=5.83+0.59%*log(rgdp sa)-0.17*rate-0.72*log(equity)

(1.63) (-2.76)  (2.68)
Error correction term: 0.05
(5.41)

(Note: Figures in the bracket are t-values)

Variables definition:

Macroeconomic Dimensions of India’s Household Debt

rhhd sa: seasonally adjusted real household credit; rate: Weighted average 10-year G-sec yield
rgdp sa: seasonally adjusted real gross domestic product/gross value added

equity: equity price index (BSE Sensex)

The Committee on Household Finance (2017) pointed out that in India, the average household
holds 77% of its total assets in the form of real estate and 5% in the form of financial assets. This
indicates that the asset portfolio of Indian households is dominated by the real estate. The trend in
the house price index compiled by the Reserve Bank of India and the equity price index i.e., BSE is
shown in Chart 5a and 5b. As depicted in Chart 5a, frequent ups and downs in the equity price index
reflects its sensitivity to economic and financial market development in both the domestic as well as
global economy. On the other hand, the house price index generally shows a gradual increase over a
period of time. Further, a comparison of the cumulative increase in both these indices over a period
of around six years (2011Q2 to 2017 Q2) shows that the increase in house prices was higher than that

of equity prices.

Chart Sa: House Price Index vis-a-vis Equity Price Index
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Chart Sb: Cumulative Growth in House and Equity Price Indices

5.  Concluding Observations

The study has examined various dimensions of the household credit of banks in India which
includes the growth rate of household credit vis-a-vis other sectors, macroprudential regulations by the
Reserve Bank of India, government initiatives for housing loans and the behavior of the components
of bank credit to the household sector. It also compares the return on housing and equity prices by
comparing both the indices. The study observed that bank credit to the household sector grew at a
higher rate than the overall bank credit, dominated by housing loans. It also observed that over the
years, house prices recorded a steady increase and outpaced equity prices, implying more return
on investment in housing as an asset. Empirical evidence revealed the robust income elasticity of
household credit. However, the role of interest rate in influencing household credit was somewhat
muted. As expected, there has been evidence of a negative relationship between household debt and
equity prices. With regard to the role of household debt in influencing private final consumption
expenditure, this study could not find any such evidence. These findings are based on bank credit to
households and may not be the same when the credit extended by non-banking financial companies
are taken into consideration. From the sustainability perspective, even though the household debt to
GDP ratio of India has been rising over the past three years, it is much lower than other countries in
South-east Asia. Further, low interest rates, improved financial savings and proactive macroprudential
regulations provide an additional impetus for ensuring the sustainability of household debt going
forward.
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Chapter 3

THE NEXUS BETWEEN HOUSEHOLD DEBT,
CONSUMPTION AND HOUSE PRICES IN MALAYSIA

By
Muizz Aziz!

1. Introduction

During the period leading up to the Global Financial Crisis, household debt across the advanced
economies (AEs) surged to historic highs. The collapse of house prices ushered in the recession and the
ensuing household deleveraging. Following this, growing attention has been paid towards household
debt amid its significant role in propagating shocks. Although the annual change in average household
debt level, as a share of GDP, has been slowly declining in the advanced economies (AEs), the
opposite trend is observed among the emerging market economies (EMEs) (Chart 1). For Malaysia,
the household debt-to-GDP ratio has experienced a steep increase from 64% in 2007 to a peak of 89%
as at end-2010, with a double-digit average growth of 10.6% (end-2010: 14.2% (peak)).

Chart 1:
Average Annual Growth of Household Debt-to-GDP
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Source: Bank for International Settlements and Bank Negara Malaysia.
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Household debt accumulation allows households to undertake large investment or smooth
consumption over their life time. However, when acquired excessively, it can also be a source
of vulnerability to financial stability and the broader economy. Various studies have shown that
an excessive increase in household debt is a good early warning indicator for banking crisis (see
Gourinchas and Obstfeld, 2012; Drehmann and Tsatsaronis, 2014; and Jorda et al. 2016) Further,
the finding by Mian and Sufi (2011) where regions with higher household debt growth prior to the
financial crisis tend to experience more severe and prolonged recession supported this concern.

Against this backdrop, understanding the determinants of household debt and how it could
affect the macroeconomic and financial stability is crucial in ensuring sustainable household debt
levels. The aim of this paper is twofold. First, to identify the determinants of Malaysia’s household
debt by employing an autoregressive distributed lag model (ARDL). Secondly, it attempts to
provide empirical evidence of potential implications of household debt on house prices and private
consumption. This is achieved using conditional structural vector auto-regression (VAR) based on
various growth paths of household debt.

The rest of this paper is structured as follows. Section 2 will give a brief overview of the
theory and literature on the determinants of household debt and the nexus between household debt,
house prices and private consumption. Section 3 will cover recent developments on household debt in
Malaysia. Section 4 will describe the empirical strategy and the data utilized. The results are presented
in Section 5. Finally, Section 6 discusses the policy implications of the findings and concludes.

2. Literature review
2.1 Theoretical Determinants of Household Debt

This section will shed some light on both the demand- and supply-side factors that can contribute
to changes in household debt based on existing theoretical and empirical literatures. A particular focus
will be on the influence of macroeconomic variables in determining the changes in household debt.

Life-cycle/permanent income hypothesis is one of the most prominent models in explaining
households’ demand for credit (Modigliani and Brumberg, 1954; Friedman, 1957). The model
suggests that households choose the consumption path which maximize their utilities over their
lifetime, subject to their intertemporal budget constraints. When households are faced with lower
income levels in the earlier stage of life (i.e., studying or starting work), they tend to borrow to finance
large expenditure or investments, in anticipation of higher future income. This allows households to
consume more than their current income levels, hence smoothing their consumption path over time.
In estimating the empirical evidence of this model, macroeconomic variables such as consumption,
income or economic activities are common proxies.

Households will also consider the cost of borrowing or interest rate when acquiring debt. Lower
interest rate is often associated with increased household debt, as cheaper cost of borrowing will
increase households’ borrowing capacity (Crawford and Faruqui, 2011; Martins and Villanueva,
2003; Debelle, 2004). While evidence has supported the negative relationship between interest rates
and demand for loans, the link is more nuanced with regard to the supply of loanable funds by
financial institutions. Although higher net interest income due to an increasing interest rate could
induce financial institutions to lend more, it could also be associated with increasing credit risks of
borrowers (Stiglitz and Weiss, 1981).
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Besides income and interest rates, other types of assets owned by households — usually in the
form of real properties — can improve their access to financing (Iacovello, 2005). Positive wealth
effects (i.e., due to appreciation of asset values) is associated with higher expected income - through
higher rental income or reselling profit - which could lead to an increase in current consumption.
With respect to the supply of credit, the information asymmetry? often faced by financial institutions
is significantly reduced by requiring borrowers to pose these assets as collateral. As a result, the
reduction of lenders’ credit risks for collateralized loans would increase their willingness to lend.

As a common yardstick for the cost of living, higher inflation is expected to lead to an increase in
household borrowings, particularly for loans for consumption purposes (e.g., credit cards). However,
inflation could also have the opposite effect — as higher inflation is associated with higher nominal
borrowing rates and upfront payment — limiting households borrowing capacity given limits on debt
service (Debelle, 2004; Bank of England, 2002; Miles, 1994). Therefore, the overall effect of inflation
on household debt depends on the magnitude of each of the opposing effects.

There are growing empirical studies in Malaysia that attempt to estimate the determinants of
household debt. For example, Khan et al. (2016) found that income, house price, inflation and an
increase in working population contribute positively to household debt, while interest rate has a
negative relationship. Nizar (2015) claimed that consumption contributes positively to the increase
in consumption debt. While most studies focus on the influence of macroeconomic variables on
household debt in Malaysia, largely due to the data availability, there are various other factors that
could influence changes in household debt. These include: (i) development and liberalization of the
financial sector; (i1) greater competition between financial institutions; (iii) financial innovation; and,
(iv) government policies (Endut and Hua, 2009).

2.2 The Effects of Household Debt on Consumption and House Prices

As discussed in the previous section, the life-cycle/permanent income theory argues that
access to credit allows households to smooth their consumption over their lifetime, hence improving
their utility or welfare. This smoother intertemporal consumption pattern is also beneficial for
macroeconomic and financial stability. However, household debt could also have adverse effects
once the assumptions underpinning this theory are relaxed (e.g., when consequences of borrowing
constraints and negative externalities are considered) (IMF 2017). For example, the theory assumes
that households make rational and forward-looking decisions. In practice, excessive indebtedness
could be due to short-sighted households — who tend to strongly value current consumption over
future consumption (hyperbolic discounting) — with higher tendency to acquire consumption loans
and postpone saving decisions (Laibson 1997).

As evidenced during the Global Financial Crisis, household debt can be a source of vulnerability
to financial and economic stability. Of significance, an increase in household debt is found to be
a good early warning indicator for banking crisis (see Gourinchas and Obstfeld, 2012; Drehmann
and Tsatsaronis, 2014; and Jorda et al. 2016). With regards to the financial sector, potential risks
to its stability from high household indebtedness usually emanate from the collateral or housing
channel. Weaker household balance sheets — due to high level of household debt relative to assets or
income — can significantly reduce their debt repayment capacity. As a result, negative shocks to their

2. Refers to situation where borrowers possess more information (e.g., on their debt repayment capacity) than the
lenders
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balance sheets (e.g., lower income, increase in debt servicing cost, reduction in assets) will increase
the likelihood of default. Concurrently, the ensuing increase in credit risks for lenders will reduce
the appetite to lend to households. As a majority of collateralized loans are backed by houses, the
constraint in accessing credit will eventually put a downward pressure on house prices. Subsequently,
the reduction in household assets will bring about further deterioration in debt servicing capacity and
more defaults (i.e., second-round effects). In addition, the negative wealth effects due to the decline
in house prices could also result in reduced consumption (Mian and Sufi, 2016).

Over-indebtedness can also pose risks to the stability of the broader economy, generally through
consumption. In an attempt to deleverage — typically due to debt overhang or negative shocks -
highly indebted households may cut their current consumption. This will result in a reduction of
aggregate demand and investments in the economy. The negative effects to the real economy could
be compounded by the second round effects through lower employment or income levels, inducing
households to cut their spending further.

Various studies have provided empirical evidence on the trade-offs between the positive effect
of household debt on consumption in the short-run, and a negative one in the medium- to long-run.
For example, a panel study by Lombardi et al. (2017) found that higher debt boosts consumption and
GDP growth in the short-run, but tend to lower growth in the long-run. Similar findings were reported
by the IMF (2017) and Mian, Sufi and Verner (2015) where the adverse effects to GDP are found to
take place in the next three to five years. These findings underscore the importance of understanding
and estimating the potential risks that household debt may pose to house prices and consumption.

3.  Household Debt in Malaysia

Household debt in Malaysia comprises loans extended to households by both banks and major
non-bank financial institutions (NBFIs, including development financial institutions) which account
for about 80% and 20% of total debt, respectively. As at 2Q 2017, outstanding household debt stood
at RM1,108 billion, 64% of which are for asset accumulation purposes.’ On the other side of the
household balance sheet — aggregate household assets remained high, providing the sector with ample
buffers against potential shocks. Aggregate financial assets and liquid financial assets were above 2
and 1.4 times of total outstanding debt, respectively. Including housing wealth, this ratio stood at
more than 4 times of total debt.

Malaysia experienced a period of rapid increase in household debt from 2005 to 2010, reaching
its peak growth of 14.2% as at end-2010 (Chart 2). Of significance, the household debt growth had
outpaced the average income growth by almost 2 times, raising concerns over its sustainability. Across
type of loans, the increase was mainly driven by the residential properties and personal loans, which
account for 47% and 14% of total household debt, respectively. As shown in Chart 3, the loans for the
purchase of residential properties and personal use had consistently been the main drivers of overall
household debt growth.

3. Loans for the purchase of residential, non-residential properties and securities.

m Household Debt in SEACEN Economies



The Nexus between Household Debt, Consumption and

The SEACEN Centre House Prices in Malaysia
Chart 2: Annual Growth of Chart 3: Contribution to Growth of
Household Debt and Income Household Debt by Purpose
o %
% 16
14 .llll.'
l.
12
10 -"“'."'" TLIT] ..Il.l
i (1111 it
8 -I|.|...- Ill
II I IIIIII"“"-'ll“.l.. 1
6 | 1
(111 |
4
2
0 Y
2007 2008 2009 2010
- Residential properties

Source: Bank Negara Malaysia.

The increasing role that NBFIs play had contributed to the marked increase in personal financing,
which recorded an average growth of 15% over the period of 2007-2010. At the same time, the
Malaysian House Price Index (MHPI) saw an accelerated growth from 1.5% in 4Q 20009 to its peak of
14.3% in 2012 (peak) (Chart 4). This trend was largely due to easy access to house financing, which
also fueled the credit-driven speculative activities in the housing market. For example, households
can obtain housing loans with loan-to-value (LTV) ratio of up to 100% and loan tenure of up to 45
years. As a consequence of these developments, household debt-to-GDP ratio, a common measure of
aggregate household leverage, had increased from 64% in 2007 to 89% as at end-2015 (peak).

Chart 4: Annual Growth of Malaysian Chart S: Household Debt-to-GDP
House Price Index Comparison across Countries
%
Source: National Property Information Centre. Source: Bank of International Settlements and Bank Negara
Malaysia.
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In order to rein in the double-digit growth in household debt and MHPI, a series of cross-
cutting measures were implemented since 2010. This included macroprudential measures such as: (i)
maximum loan-to-value limit of 70% on third and above housing loans; and, (ii) capping of financing
tenure for housing and personal financing at 35 and 10 years, respectively (please refer to Appendix:
Table 1 for a complete list of measures). Following these measures, the growth in household debt has
moderated since 2010 to 5.1% in 2Q 2017. Of significance, household debt-to-GDP ratio declined to
85.6% as at 2Q 2017, from its peak of 89% in 2015. However, concerns over its sustainability remain
as this ratio continues to be higher than the average of global and peer countries (Chart 5).

4. Empirical Approach and Data
Methodology
4.1 Autoregressive Distributed Lag (ARDL) Model

This paper employs the autoregressive distributed lag (ARDL) model to identify the
determinants of the change in housing and consumption loans, as recommended by Narayan (2005)
for a small sample study. This is similar to the methodology used by Khan et al. (2016) and Nizar and
Karim (2016) in modeling the determinants of household debt in Malaysia. Considering the fact that
macroeconomic variables can affect household debt differently depending on the purpose of debt, two
separate models are estimated: (i) housing loans model; and, (ii) consumption loans model.

The main dependent variables are: (i) housing loans or the loans for the purchase of residential
properties (HL) for the first model; and, (ii) consumption loans which comprise hire purchase, credit
cards and personal loans (CL) for the second model. The household debt data used for this study
covers loans extended to households by both banks and NBFIs. For the independent variables in
both models, the private consumption (C), average lending rate (ALR), Malaysian House Price
Index (MHPI) and consumer price index (CPI) are selected based on the permanent income theory
(Appendix: Table 2). All data is on a quarterly basis for the period of 2000Q1-2017Q2.

Firstly, to ensure the validity of the methodology, the Augmented Dicky-Fuller (ADF) unit root
test is employed to confirm that each of the variables is integrated at order zero or one (I (0) or I (1)).
Next, the existence of a long-run relationship is determined using the ARDL bounds test where the
resulting F-statistic value should be higher than the upper bound value tabulated by Narayan (2005).
The following equation is estimated for both models:

AY, = By + E;pzl p1AY:_; + EioﬁZACt—l + E?=oﬁ3AALRr—1 +
YP  BsAMHPI,_, + P BsACPI,_; + 0,RPDEBT,_; +
O’lCt_l + O-lALRt—l + O-lMHPIf—l + Ef

where Y is the dependent variable (HL or CL), A\ is the first difference operator, p is the optimal lag
(determined using Akaike Information Criteria), 3; — Bs5 are the short-run dynamics coefficients and
o, — o5 are the long-run relationship coefficients.
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Once the bounds test confirms the existence of a long-run relationship between the variables, the
following error correction model will be estimated:

AY, = Bo+ Y'_  B1ARPDEBT,_; + YU  BoAC,_; +
N oB3AALR,_y + YT By AMHPI,_; + Y7 BsACPI,_; +

Ye—1 ECT + &

where y is the speed of the adjustment parameter, which should be negative and significant and ECT
is the one quarter lagged error correction term.

4.2 Conditional Structural VAR

In estimating the effects of various household debt growth scenarios on private consumption
and house prices, a structural VAR model is constructed. The model is defined as:

Aye =c+B(L)yro1 + XeAye = c+B(L)ye_1 + Y&

where y is a vector of endogenous variables, c is a constant, A is a matrix of the contemporaneous
interactions, ) is the covariance matrix and € is a vector of structural shocks.

The endogenous variables that are included in the vector y are similar to the first part, in the
following order: (i) consumption (C); (ii) consumer price index (CPI); (iii) Malaysian House Price
Index (MHPI); (iv) average lending rate (ALR); and, (iv) household debt (HHDEBT)

y = [C,CPI, MHPI, ALR, HHDEBT]

The VAR is identified using Choleski decomposition based on the variable ordering above.

Next, upon stable identification of the VAR structure, the scenario analyses are conducted based
on the methodology used by Waggoner and Zha (1999). The growth paths of private consumption
and house prices are forecasted conditional on future household debt growth scenarios, which are
exogenously imposed (Table 1). The resulting impact of household debt on consumption and house
prices are estimated by comparing the growth path projected under each scenario to that of the
baseline. It is important to note that this paper does not consider second round effects of the scenarios.

Table 1:
Household Debt Growth Scenarios for 3Q 2017 - 4Q 2019

Baseline (BL) Unconditional forecast
Scenario 1 (S1) Sustain at 2Q 2017 level of 5%

Scenario 2 (S2) Decline to 0% within 2 quarters, and sustain at 0% for the
consecutive quarters

Scenario 3 (S3) Gradually decline to -5% (similar to Asian Financial Crisis
level) and gradually recover to 5%

Scenario 4 (S4) Sudden decline to -5% and remain for the consecutive quarters
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5.  Empirical Results
5.1 Autoregressive Distributed Lag (ARDL) Model

The ARDL bounds test employed after the ADF unit root test confirms that none of the variables
are integrated at order two (i.e., the variables are stationary). The results of the bounds test both
show that the F-statistic is significantly higher than the upper bound value for both models, hence
confirming the existence of cointegration and long-run relationship among the variables (Table 2).
Next, the long run coefficient and the speed of adjustment can be estimated, as shown in the Table 3

and 4.
Table 2:
ARDL Bound Test
. Consumption Loans
Housing Loans Model Model
F-statistic 28.052 10.648
Critical value bound
(k=5, n=64) Lower bound Upper bound
10% 2.20 3.09
5% 2.56 3.49
1% 3.29 4.37
Critical value bounds are based on Narayan (2005).
Table 3

Main Results: Long Run Model

Consumption Loans

Dependent Variables Housing Loans Model Model
Consumption 0.834%** 1.503 *
(0.202) (0.858)
House price index 0.407%** -0.534%*
(0.052) (0.266)
Average lending rate -0.100%** -0.2171%**
(0.011) (0.074)
Consumer price index -0.275%* -2.748
(0.763) (2.764)

Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%
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Table 4:
Speed of Adjustment
. Consumption Loans
Housing Loans Model Model
Error Correction Term 1 -0.447%** -0.113%**
- (0.032) 0.015)

Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%

The results in Table 3 show that an increase in consumption by 10% is associated with 8.3%
and 15% increase in housing and consumption loans, respectively. Similar relationship is observed
for house prices and housing loans, where a 10% increase in MHPI contributes to 4.1% increase in
housing loans. While it is expected that an increase in house prices would lead to higher amount of
financing to households, this relationship can also be explained by higher demand for housing as it
becomes more attractive form of investment compared to other type of assets.

Next, an increase in the cost of borrowing tends to lower housing and consumption loans. A
one ppt or 100 bps increase in the cost of borrowing is associated with 10% and 21.1% decline in
housing and consumption loans, respectively. Interestingly, a similar relationship is observed between
inflation and housing loans, where 2.7% increase in inflation will lead to a 10% decline in housing
loans. As higher inflation could have opposing effects on household borrowings — while higher
inflation or cost of living could increase demand for loans, higher nominal interest rates could limit
household borrowing capacity — the effect of the latter seems to outweigh the former for housing
loans. However, the effect of inflation on consumption is insignificant.

With regard to the speed of adjustment, the error correction term for both models is negative
and significant, confirming that the variables have long-run relationship. Any short-term deviations
for housing and consumption loans from their long-run equilibrium will be adjusted by 44.7% and
11.3% in the following quarter, respectively.
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5.2 Conditional Structural VAR
5.2.1 Effects of Household Debt on Private Consumption
Chart 6:

Projected Path of Real Private Consumption Growth Conditional on
Household Debt Growth Scenarios

Table 5

Household Debt Growth Scenarios Average Growth of Real Real Private Consumption

Private Consumption* Growth in 2019 Q4
BL Unconditional forecast 5.51 6.45
S1 Remain at 5% 5.39 6.00
S2 Decline to 0% in 2 quarters and remain 5.13 5.05
S3 Decline to -5% in 2 quarters and gradually 4.80 4.02
recover to 5%
S4 Decline and remain at -5% 4.78 3.87

* Average for 3Q2017- 4Q2019.

The projected paths of real private consumption conditional on various household debt growth
scenarios are shown in Chart 6. The baseline scenario (BL) based on the unconditional forecast of the
model is projecting a moderation in the growth of real private consumption to about 4.6% (2Q 2017:
6.5%), followed by a turnaround in 3Q 2018.

The impact of household debt growth scenarios on private consumption is the difference
between the projected growth paths of private consumption under the baseline scenario with the
resulting growth path under the conditional scenarios. Overall, no significant deviations in private
consumption growth paths can be observed in the first 5 quarters. However, the paths start to diverge
in 3Q 2018, after which the private consumption growth paths are consistently lower than the baseline.
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The severity of the effects of household debt on private consumption depends on the magnitude of the
imposed path. The least (S1) and most (S4) severe scenarios are associated with 0.45 ppt. and 2.58

ppt. lower growth in 4Q 2019, respectively (Table 5).
5.2.2 Effects of Household Debt on House Prices

Chart 7:

Projected Path of Real House Price Index Growth Conditional on

Household Debt Growth Scenarios

Table 6

%
Household Debt Growth Scenarios A (LDl ol

Real House Price Index

Real House Price Index Growth in 2019 Q4
BL  Unconditional forecast 5.61 6.96
S1 Remain at 5% 5.13 6.15
S2 Decline to 0% in 2 quarters and remain 4.27 5.16
S3 Decline to -5% in 2 quarters and 3.81 6.15
gradually recover to 5%
S4 Decline and remain at -5% 3.31 4.32

*Average for 3Q2017- 4Q2019.

Chart 7 shows the projected paths of real MHPI growth conditional on household debt growth
scenarios. In line with the findings in the first part of this paper, there is a strong positive relationship
between household debt and MHPI growth, highlighting a significant role that credit plays in

Malaysia’s housing market.
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Overall, the projected MHPI growth paths for all scenarios are lower than the baseline, signifying
the negative implication of moderation or decline in household debt growth on the growth of house
prices. In the most severe scenarios (scenario 3 and 4), where household debt experienced negative
growth, real MHPI growth moderated to about 2.5% in 4Q 2017. Of significance, the resulting
average MHPI growth is 1.8 ppt. and 2.3 ppt. (Table 6) lower than the baseline for scenario 3 and
4, respectively. In terms of the responsiveness of house prices to changes in household debt, the
deviation in growth paths takes place after one quarter, which is relatively faster than the impact on
consumption. This finding suggests that, in the event of negative shock to household sector balance
sheets, the negative implications on financial stability through the collateral (housing) channel will
materialize before the subsequent impact on the real economy (via consumption channel).

6. Conclusions

The findings in this paper indicate that household debt in Malaysia is determined by private
consumption, house prices, average lending rate and inflation. Both consumption and house prices
exert positive and significant influence on household debt, while the average lending rate influences
household debt negatively. In addition, results for inflation are weak and insignificant for both
housing and consumption loan models. Given growing empirical evidence on the negative effects that
elevated household debt levels may pose to macroeconomic and financial stability, it is imperative
for policy makers to have analytical models at hand to conduct surveillance and assessment on credit
developments. Additionally, understanding the forces involved in determining household debt growth
could improve forecasts and provide insights on its future behavior.

In reducing the household debt to more sustainable levels, policy makers need to be mindful of
the intended as well as unintended consequences that each policy might cause. The empirical findings
presented in this paper show that a moderation or negative household debt growth could result in
lower private consumption and house prices growth, where the severity increases with the magnitude
of reduction. However, a more comprehensive assessment would require complementing this analysis
with micro-level data (e.g., distribution of debt, income and housing wealth by income groups) in
order to identify vulnerabilities in specific groups.
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Table 1:
Series of Cross Cutting Measures Implemented Since 2010

Appendix

Year Macroprudential Microprudential Monetary Fiscal and other
policies policies policy measures
e Maximum 70% e Open market operations e Real property gains tax
loan-to-value to manage liquidity (RPGT):
2010 (LTV) on third e Increase in Overnight o 5% within 5 years
and above Policy Rate (OPR):
housing loan (2.00% to 2.75%)
e Stricter credit card e Higher risk o Increase in OPR: (2.75% e Increase in RPGT:
requirements weights to 3.00%) o 10% (1-2 years)
011 ° Maximum 60% requirements e Increase in Statutory o 5% (3-5 years)
LTV on any Reserve Requirement
housing loan of (SRR): (1.00% to
non-individuals 4.00%)
¢ Guidelines on e Increase in RPGT:
Responsible o 15% (1-2 years)
2012 Financing o 10% (3-5 years)
e Prohibition of
Developers’ Interest
Bearing Scheme
e Maximum tenure: e Guidelines o Increase in RPGT:
o 10 years for on Personal o 30% (1-3 years)
personal financing Financing o 15-20% (4-5 years)
o 35 years for e National Housing
2013 . .
housing loans Council
o 9 years for auto- o Increase of floor house
financing price for purchase by
non-residents
¢ Guidelines on e Increase in OPR: (3.00% e Increase supply of
2014 Risk-informed to 3.25%) low-cost and affordable
Pricing housing
e Minimum
Collection
Impairment
2015 Provision (CIP)
and regulatory
reserves of 1.2%
2016 e Decrease in OPR:

(3.25% to 3.00%)
e Decrease in SRR:
(4.00% to 3.50%)

Source: Bank Negara Malaysia and Ministry of Finance, Malaysia.
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Table 2

Variables Definition Source
Private C Real GDP (as a proxy for income) BNM
consumption

Inflation rate CPI Consumer Price Index (CPI) BNM
House prices MHPI Real Malaysian House Price Index (MHPI) NAPIC
Lending rates ALR Weighted average of banks’ lending rates BNM

Household debt HHDEBT Loans for the purchase of residential properties, non- BNM
residential properties, motor vehicles, personal use,
credit cards, securities and others (from both banks
and non-bank financial institutions)

Note: BNM — Bank Negara Malaysia; DOSM — Department of Statistics, Malaysia; KPKT — The Ministry of Urban
Wellbeing, Housing and Local Government; NAPIC - National Property Information Centre.
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Chapter 4

STRESS TESTING HOUSEHOLD DEBT IN
MONGOLIA '

By
Byambatsogt Tserendejid 274 Ganchimeg Ganpurev'

1. Introduction

Household loans in Mongolia have been increasing sharply and they doubled in the last 5
years. The Government of Mongolia and the Bank of Mongolia (BOM) have been implementing the
subsidized “mortgage program” that substantially contributed to this rise in household debt.

Based on other countries’ experiences, it is observed that the negative consequences of any
macroeconomic shock on household’s ability to repay increases as household debt increases.
Moreover, there are cases where household loans affect financial stability and macroeconomic
developments unfavorably as household loans rise. Therefore, this research paper studies the impacts
of fiscal (wage, social welfare benefit) and monetary policy (policy rate), real sector (real estate
price), and external sector (foreign exchange rate) aggregates on household financial position and
household credit quality.

In this paper, we used the annual “Household Socio-Economic survey” (HSES) conducted
by the National Statistical Office of Mongolia (NSO) for 2013-2016 (12-16 thousand households
included for each year) to: (i) estimate the credit risk for each household and assess the share of
outstanding risky loans in total outstanding loans; (ii) study and assess how policies and economic
shocks affect the household financial and credit risks; and, (iii) assess how these measures have
changed in the recent years.

This research paper has the following two main features: (i) the paper employed the micro-
stress testing methodology used widely in other central banks to assess macroeconomic; and,
(i1) the paper modified the macroeconomic shocks to fit the shocks for the Mongolian economy
specifically.

For our country, Ariun-Erdene and Gan-Ochir (2016) conducted the research for the first time
utilizing the same method based on the same data for 2014. However, the Bank of Mongolia has yet
to complete a similar research.

1. 7 The views expressed in this paper are those of the authors and do not represent those of the Bank of Mongolia.

Byambatsogt Tserendejid, Senior Economist, Research and Statistics Department, Bank of Mongolia, Baga Toiruu3,
Ulaanbaatar, Mongolia. Tel: +976-11-450025, byambatsogt@mongolbank.mn;

Ganchimeg Ganpurev, Economist, Monetary Policy Department, Bank of Mongolia, Baga Toiruu-3, Ulaanbaatar,
Mongolia. Tel: +976-11-327087, ganchimeg.g@mongolbank.mn .

The authors are grateful to the Bank of Mongolia for providing us an opportunity to work on this collaborative
research project, “Household Debt in SEACEN Economies,” organized by The SEACEN Centre. We would like to
thank the project leader, Maria Tereza Punzi; participating researchers of the research workshop and seminar on this
topic at The SEACEN Centre for their useful comments and discussions on early versions of this paper.
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In the next section of the paper, we introduce the household loan dynamics in Mongolia and the
factors that have impacting them, while we present the common approaches used to assess household
credit risk and their applications in Section 3. Data and debt at risk are discussed in Section 4 while
Section 5 discusses the stress-test results. In the final section, we discuss conclusion, limitations, and
recommend possible policy options.

2.  Household Loan and its Dynamics
2.1 Household Loan Level

Not only has household debt of Mongolia increased, but also both household loan composition
and terms have changed in recent years. Mortgage loan contributed substantiallly to credit growth
during 2013-2016, while wage and pension loan rose sharply since 2016. The average maturity is
10 times longer and the weighted average interest rate is twice higher for wage and pension loans
compared to those for the mortgage loans. Therefore, wage and pension loans carry a higher risk of
putting more pressure on household loans.

Moreover, as of October 2017, the number of citizens who have outstanding debt at banks
and other financial institutions is more than 1.0 million which exceeds the number of households
(approximately 870 thousand households as of 2016). However, it must be stated that these persons
with outstanding debts may have taken more than one type of loans individually and would have
been double-counted. Nonetheless, it shows that there is at least one person in each household has an
outstanding debt at financial institutions.

Figure 1: Figure 2:
Individuals’ Loan /Including Individuals’ Overdue and
Mortgage Loan Portfolio Non-performing Loans
Transferred to MIK*/
Individuals' other loans Non-performing loans (R.H.)
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Sources: BOM and NSO
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Although the share of individuals’ overdue and non-performing loans to total loans is relatively
lower than that of other sectors, it has been increasing since 2015. There are several factors for this
increase, including collaterial price valuation and economic stance. Besides these two factors, one
more possible factor would be the impact of unexpected negative shock for household income on the
household’s loan repayment ability caused by the increased loan amount issued to households. For
example, in 2015 and 2016, decreased household income caused the overdue and non-performing
household loans outstanding to increase, although total household loan outstanding increased.
Meanwhile, it is shown that the share of overdue and non-performing household loans outstanding to
total household loans outstanding has been relatively stable as a result of increased household average
income in 2017 (Figure 1 and 2).

2.2 Factors Affecting the Household Loans

There exist many factors that affect the household loan level to rise except economic
circumstances, government support, policies, changes in loan criteria at the banks. In this section, in
order to define the macroecononic shocks used in the stress testing, we introduce factors that affect
the household loan growth based on economic models and international practice.

The life-cycle model of consumption links aggregate demand for borrowing in an open small
economy to consumption, the expected income path and real interest rate. A younger demographic
profile would suggest a higher aggregate debt level, as people in their youth tend to finance current
consumption with borrowing against expected future income. As incomes grow in later years,
households accumulate assets and reduce debt. Once they retire, they begin dissaving, drawing down
assets accumulated during their working lives (Karasulu 2008).

Based on this model, it is concluded that the relatively young demographics of Mongolia can be
considered as one of the factors inducing high aggregate demand for the loans.

Figure 3: Figure 4:
Individuals with Mortgage Loans by Age Individuals with Mortgage Loans by
Category (by the Number of Individuals) — Average Contract Terms —
as of October 2017 as of October 2017

Source: Monthly Mortgage Loan Report for October 2017, BOM.

Household Debt in SEACEN Economies



Stress Testing Household Debt in Mongolia The SEACEN Centre

Also, the effect of real interest rate changes on aggregate net household debt is ambiguous.
According to the life-cycle hypothesis, a decline in real interest rates would have opposing effects on
different age cohorts (Muellbauer 1994). For young cohorts, a decline in interest rates would reduce
debt servicing costs while increasing present value of future income, providing incentives for higher
debt levels. However, for older cohorts this would mean lower returns on accumulated assets and
hence a desire to dissave less, leading to lower net aggregate debt levels (Karasulu 2008).

Housing needs and housing price: One of the main factors that cause the household debt
to rise is a consumer’s decision to buy any type of housing. If the consumers choose to purchase
housing through loans instead of renting, they have to cut the expense for other consumptions
in short-run when the housing price is not expected to rise in near future. Furthermore, the cost
incurred to buy housing for the household is highly correlated with the level of the household’s
debt. In other words, whenever the housing price exceeds the household income, it triggers the
household debt level to rise.

For our country, the subsidized “mortgage program” was implemented without taking into
consideration the housing aggregate supply. As a result, a housing price bubble occurred in the market
which can be considered as one of the possible stimulants for the jump in household debt.

Financial regulations and requirements: Supply-side factors including banks’ requirements
adhered to by the borrowers, market competition, and financial sector development have impact on
the household debt level.

Habibullah, Smith, and Azman-Saini (2006) studied 10 Asian developing economies and
concluded that financial liberalization resulted in the reduction of liquidity-constraints, eventually
causing the household debt to increase in Korea, Sri Lanka and Chinese Taipei. For instance, Korea’s
household debt was 38% of GDP in 1997 and reached 66% of GDP in 2007 after credit card service
became widespread in the 2000s, causing the ratio to increase to 66%.

In our country, even though the consumers’ housing needs and associated loan demand have
been high due to the relatively young demographics, consumers’ opportunity to take out loans has been
limited due to the household income level, loan terms and conditions and collaterial requirements.
However, the interest rate declined and the term length of loans was extended under the subsidized
“mortgage program” implemented in the last several years. Such a decline in the interest rate and
extension in loan length served to bring about favorable conditions for household debts to increase.

3.  Methodologies to Assess the Household Loan Risks

When the household debt is at a high level, the sensitivity of household balance sheets and
the risk of becoming unable to service their loans increase. Furthermore, as illustrated by the credit
card crisis in 2003—-04, a subsequent retrenchment of credit from the household sector could further
depress consumption and economic growth (Meral 2008).

Stress testing is used by private financial institutions to manage their internal risks and by
policymakers to determine potential vulnerabilities that might occur in the financial sector, thus
assessing the financial system as a whole, to safeguard financial stability as well as to estimate the
effects of macro economic shocks, and such.
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The prominence of system-wide stress testing has been increasing since the global financial
crisis and it is being used widely to assess credit risk — the risk that borrowers will not repay their
debts (Bilston, Johnson and Read, 2015).

Due to limited data availibility some countries use macroeconomic indicators such as the debt-
to-income (DTI) ratio to assess the risk. This approach has several shortcomings, such as failing to
estimate the impacts of macroeconomic shocks precisely. Furthermore, for the indebted households
with substantial amount of savings and assets, the impact of adverse macroeconomic shocks on credit
risk is low even when the DTI increases (Djoudad, 2012).

Therefore, many central banks around the world started developing micro stress testing that
uses detailed household-level data to assess credit risk. In general, these methodologies are di
vided into 3 main categories depending on the approach used, to assess credit risk and data used in
the assessment.

3.1 “Threshold” Approach

The threshold approach is based on the simple assumption that each household will default or
face difficulty in repaying their loans when the loan repayment amount exceeds a certain share of
household income. The main advantage of this approach is that it is simple to estimate, requires fewer
assumptions and does not require detailed data.

The increase in the debt-service ratio (DSR) yields negative consequences on both the real
economy and financial system and cuts household consumption, eventually leading to a decline in
economic growth. In other words, in the case of a high DSR, the pressure caused by unforeseen
negative changes of household income and loan repayment on household finance is substantial. This
has adverse impact on lending institutions as well. For wage and pension loans, which account for
a substantial share of individuals’ loans in Mongolia, the DSR is high? and this can be one of the
possible factors that result a high debt level.

Pi+r;

DSR; = o r, =rm; +1ro; +rn; (1)

i

where DSR; — Debt service to income ratio for household , P; - principal repayments for household

, . — interest repayments for household , rm; - interest repayments for mortgage loan for
household , ro;- interest repayment for non-mortgage loans taken prior to the last 12 months
for household , rn; - interest repayment for non-mortgage loans taken in the last 12 months for
household , Y; - total disposable income for household .

In other research papers, the researchers utilize two common methodologies to estimate the
threshold for the risky level of DSR which are: (i) two standard deviation higher than the mean; and,
(i1) more than 40% in other research papers. Furthermore, DTI limits can be used as macroprudential
policy instrument and are often used in mortgage loans. In Mongolia, the banks commonly require
the DTI limit on mortgage loan to be less than 45% for pre-tax income. In this paper, we conduct the
estimation for DTI for two thresholds of 40% and 45%, respectively.

2. DSRis 50%-80% for wage loan and 100% for pension loan for banks.
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When the threshold is taken at 40%, the portion of risky loans in total loans outstanding is 50%
on average and the portion elevated sharply in 2006 because of the decline in household income and
increased wage and pension loans. Furthermore, when the threshold is taken at 45%, which is reflected
on the “Regulation on Mortgage Lending Process”, proportion of vulnerable households which face
difficulties in repaying their loans is reduced by 7 unit percent. Even though the proportion of the
risky loans outstanding in total loan outstanding decreased by 7% for threshold of 45%, it is still
higher than the average of other countries (Figure 6).

Figure 5:
Debt Service to Income Ratio

Sources: BOM, NSO, and authors’ calculations.

However two of the shortcomings of this approach are: (i) it does not take account of household
expenditure and consumption level when estimating household’s loan repayment ability; and, (ii)
universal threshold is applied to all households regardless of their income levels. For example, for
high-income households, the risk of not completing their debt service on time might be lower despite
their high DTL.

3.2 “Financial Margin” Approach

In this approach, each household is assigned with a financial margin, which is calculated as
a difference between income and estimated household expense (summation of debt service and
consumption). The approach assumes that consumption can be lowered to a minimum living expense.*
In other words, a household is considered to have credit risk if the residual of their income after
paying their debt service cannot meet the minimum living expense. The weight of loans outstanding
for households with negative financial margins in total loans outstanding (WPD) is used to estimate
the credit risk for households. High WPD implies a risk for the loan becoming overdue and non-
performing.

3. Financial margin-type approaches are also known as the household budget constraint method, financial surplus
method or the residual income approach. For some examples of these approaches, see Johansson and Persson (2007)
and Sveriges Riksbank (2009) for Sweden; Holl6 and Papp (2007) for Hungary; Herrala and Kauko (2007) for
Austria; and, Sugawara and Zaluendo (2011) for Croatia.
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FM; =Y; — (P, + ;) — MC; (2)

where, FM; -financial margin (difference between income and expenditure) for household , MC; —
estimated minimum living expense for household .

1 if,FM; <0

PDE:{O if,FM; = 0

3)
where, PD; —is the probability of default for household and it takes value of “0” if financial margin,
FM;, is positive and “1” if financial margin, FM;, is negative.
_ I PDi(Pi+ry)
WPD = IN(Pi+ry) @
WPD — is the weighed-average probability of default for N number of households, N- is the number
of households that were included in the survey for a given year.

Based on the results estimated with the financial margin approach, the share of risky credit or
WPD decreased in 2015 and has been increasing since 2016 (Figure 7). Furthermore, the share of
risky credit is 5 unit percent lower than that estimated by using the previous or threshold approach
and the trend for the share is different.

Figure 6:
Results for “Financial Margin” Approach:
Weighted Probability of Default (WPD) and Household Debt Outstanding/GDP

— Debt outsdanding/GDP — WPD(R.H)
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Sources: BOM, NSO, and authors’ calculations.

Several research studies have been completed using the financial margin approach. Johansson,
and Persson (2007), Sveriges Riskbank (2009), Hollo and Papp (2007), Herrala and Kauko nap (2007)
assessed the impact of unemployment and household income on risky credit level, while Andersen
(2008), Albacete and Fessler (2010), Sugawara and Zaluendo (2011) introduced the additional
macroeconomic shocks into the model and assessed the impact of those shocks.
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Some studies categorize households based on their income level and investigate on which
category the macroeconomic shocks are affecting the most adversely. For example, Johansson and
Persson (2007) concluded that 20% of high income households account for the 57% of total household
debt. Sveriges Riskbank (2009), Hollo and Papp (2007) showed that financially, the most vulnerable
households tend not to have debt in most cases.

Despite several advantages, this approach has a shortcoming in that it omits the fact that
households have their assets they can draw on to repay their loans if they face a risk of defaulting (a
negative financial margin).

3.3 “Extended” Approach

Herrala (2007) and Karasulu (2008) modified the model used in the previous approach by
introducing households’ assets that can be sold. This modification enabled them to estimate credit
risk accurately for households that have low income, but otherwise have substantial values of assets
that can be sold. In this approach, the following assumptions are made: (i) households can sell their
assets to repay their loans when they face financial adverse shocks such as decreased income; or, (ii)
households can repay their loans outstanding with their collaterals. The share of loans outstanding
that cannot be repaid with collaterals in total loans outstanding is defined as debt at risk (DAR) and
used to determine the credit risk level.

_ YNppiM;

DAR = ks

M; = max(D; — A;,0) 5)
where, M; — is the difference between loans outstanding and collaterals’ value for household , D; —
is total loans outstanding or total debt for household , A; — value of total assets that can be used as
collaterals for household , DAR - share of loans outstanding that cannot be repaid with collaterals in
total loans outstanding for households.

In this paper, collateral assets include real estate, land, livestock, savings, patents, and any type
of ownership license®.

4.  We were able to estimate valuations for real estate, livestock and savings for each household based on extensively
conducted HSES for 2014 and 2016, while we calculated valuations for livestock and savings based on HSES 2013
and 2015 which are conducted in brief modules. We used data from HSES 2014 and 2016 to estimate the valuations
on real estate for 2013 and 2015 for which the years did not reflect the data on real estate on their briefly conducted
HSES. Therefore, there may be limitations to comparing the tests results for 2014 and 2016 with those of 2013 and
2015.
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Figure 7:
Result of “Extended” Approach (DAR) and Share of Overdue and
Non-performing Loans in Total Loans for Individuals

#DAR Share of individuals' non-performing loans m total loans
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Sources: BOM, NSO, and authors’ calculations.

According to the “Extended” approach, prior to applying shocks, the DAR was 3.0% in 2014 and
3.1% in 2016. These estimates compare reasonably with shares of non-performing loans in total loans
for those years. In contrary, the DAR was 6.2% in 2013 and 8.5% in 2015, which is approximately 6%
higher than shares of non-performing loans in total loans for those years (Figure 8). These deviations
illustrate that there exists potential error in evaluating the valuations for real estate properties for 2013
and 2015.

Furthermore, it should be emphasized that the results obtained in this model stand the closest
to the level of non-performing loans compared with the results obtained in other models. This shows
that household assets have increased more than the household loans, as there is a common tendency
for households to draw on their assets including livestock to repay their loans when they become
unable to meet their debt servicing obligations with their permanent income. Also, banks evaluate
collaterals for lower than the market values, which can be the reason that households are still able to
repay their loans even when the assets prices decline.

4. Data and Caliberation
4.1 Data

In this paper, we used data from the “Household Socio Economic Survey” (HSES), which
is a nationally representative household-based longitudinal study collected annually by the NSO.

In estimating the necessary indicators and additional calculations, we referred to statistics and
methodologies released by the BOM and NSO.
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The HSES comprises the data from 11-16 thousand households that can well represent the
nation. It is conducted in the detailed module for the even numbered years, while it is conducted
in brief module for the odd numbered years. Also it should be noted that some questions were not
covered in HSES for the years prior to 2013. Therefore, we completed the calculations based on data
covering 2013-2016.°

Limitations: Since all the necessary information for the paper are not reflected in HSES and
some information available through HSES cannot be utilized directly, we faced several limitations in
completing the stress testing for the paper. To overcome these limitations, we carried out additional
calculations for odd numbered years as HSES in those years lack information on valuations for
household debt, savings and assets. For example, we used the average price of livestock sold for
the specific year to estimate the valuations for total livestock for households, while we divided
the savings income by the average savings interest rate to derive the total savings outstanding for
households.

HSES covers data on household loan outstanding only for the loans taken in the last 12
months and does not reflect any information regarding any other loan type in terms of loan length.
Consequently, we calculated the outstanding amount for loans taken more than 12 months ago by
referring to data on monthly debt service, loan average term, and interest for those loans.

Moreover, there arose other limitations - such as the data quality of HSES was not sufficient to
calculate some indicators, survey results were not aligned with real observations in the economy and
datasets were incorrect in some cases. These limitations illustrate that focus should be directed at the
content and quality of the data in order to complete the study based on similar data source.

4.2 Macroeconomic Shocks Affecting the Household Loans

This paper aims to assess the effects of external and domestic macroeconomic shocks on
household loans after estimating risky loans based on household-level data using 3 main approaches
introduced in the previous section. In similar research studies completed in other countries, they
mainly investigate the effects of unemployment rate, interest rate, prices of consumer goods and real
estate prices.

Conversely for Mongolia, we chose the following policy decisions, external economic stance,
domestic price change as shocks which have impact on household income and collateral valuations:

¢ Effect of monetary policy (rise in policy rate),
¢ Change in fiscal policy (rise in tax, cut on wage and pension),

+ Effect of external sector (depreciation in exchange rate for national currency, tugrug, against
USD),

+ Effect of real estate market (fall in real estate prices).

The abovementioned macroeconomic shocks can affect household credit risk both directly and
indirectly, passing through multiple channels. For instance, as illustrated in Picture 1, policy rate
change affects the deposit rate, loan rate, asset prices, and exchange rate through the channel of

5. The data and indicators used in this research paper are shown in the appendix.
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interbank rate and market expectation. Eventually it affects the household credit risk through the
following transmission channels:

¢ These changes have impacts on household consumption by changing the inflation,
¢ Loan rate affects debt service for the new loans or floating rate loans,

¢ Exchange rate affects the income and debt services measured in domestic currency for
households who are earning or borrowing in foreign currency,

+ Deposit rate increases interest income for the household...etc.

Picture 1:
Macroeconomic Aggregates’ Channels Affecting Credit risk
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Source: “Monetary Policy Transmission in Mongolia”, BOM.

It becomes challenging to assess the impacts of all channels in a similar manner mentioned
above and the effects of some macroeconomic shocks are not unequivocal, eventually requiring
the conduct of another research study. Therefore, we used the results obtained in the research
papers by Doojav and Kalirajan (2016), Tserendejid and Byambasuren, Bayarsaikhan et al.
(2015), and Bazarsad (2014). The next section explains the effect of each macroeconomic shock
in detail.

We used the annual change or average of the first 12 periods for response impulses to the
macroeconomic and policy shocks analyzed in those research papers.

5. Stress Testing Results

As it was impossible to conduct stress testing for each approach in studying effects of
macroeconomic shocks on credit risk due to inadequate data quality and coverage, we employed the
“Financial Margin” approach to study effects of monetary policy, fiscal folicy, and exchange rate and
“Extended” approach for effects of fall in asset prices.

5.1 Effects of Monetary Policy

We asssume that an increase in the policy rate has effects on: (i) decreasingg DAR by increasing
the deposit interest income; (ii) increasing DAR by increasing the interest repayments for new loans;
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and, (iii) affecting household’s financial wellbeing positively by decreasing inflation, eventually
leading to a decline in the minimum living cost.

Figure 8:
Effect of Change in Policy Rate (Financial Margin Approach)

Sources: Authors’ calculations.

Results show that the effect of the policy rate on credit risk has the tendency to deteriorate over
time. For instance, when the policy rate was increased by 5 unit percent, the DAR calculated using
the financial margin approach increased by 0.6% in 2013, while it increased by 0.3% in 2016, seeing
a deceleration in the increase. This can be due to the decrease in new loans issued and inflation in
recent years.

5.2 Effect of External Sector

The effect of the external sector is represented by the exchange rate of tugrug, MNT, against
USD. Depreciation of MNT has effects on: (i) increasing debt service for individuals who have
borrowings in foreign currency®; (ii) affecting the household balance sheet negatively by raising
imported goods prices eventually leading to a hike in household consumption expenditure; and, (iii)
affecting the household balance sheet favorably by raising household income that have earnings in
foreign currency.

Figure 9:
Effect of Exchange Rate Depreciation (Financial Margin Approach)

Sources: Authors’ calculations.

6. The share of outstanding loan in foreign currency in total loan is 4% as of 2017 December.
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