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Abstract

We set out in this study to empirically examine the relationship between house
prices and bank stability based upon an exploration of quarterly data obtained
from Taiwanese banks covering the years 2006 to 2015. There are various
divergent views on the ways in which persistent rises in house prices can influence
‘non-performing loans’ (NPLs); one view is that when house prices rise, this may
raise collateral value, and as a result, NPLs will be reduced, whilst an alternative
view is that increasing house prices may give rise to issues of moral hazard and
adverse selection, thereby leading to an overall increase in NPLs and greater
accumulation of risky assets within the banks. The results of the dynamic panel
data analysis carried out in this study reveal the existence of a long-run, negative
relationship between NPL ratios and the housing price index; however, no such
negative relationship is discernible in the short run. Our findings offer policy
implications for the emerging markets in the aftermath of the sub-prime mortgage
crisis; according to our research results, policies aimed at reducing the duration of
any housing market recession may improve bank stability.
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1. Introduction

The primary aim of this study is to identify the determinants of ‘non-performing
loans’ (NPLs) in the aftermath of the 2008 sub-prime mortgage crisis. Virtually all
countries around the world experienced sluggish economic growth and higher
unemployment rates as a result of the financial crisis; however, some of these
countries have also been confronted with deterioration in their credit risk, an
additional setback which other countries have apparently managed to avoid.
According to a World Bank report, there has been a significant rise in the global
average percentage of NPLs to total gross loans, from 2.99 per cent in 2008, to 4.3
per cent in 2015; and indeed, most of the countries in the regions of Europe and
Central Asia continue to experience increases in their NPL ratios*. Although some
of these countries reported extremely high NPL ratios in 2015, as high as 18 per
cent in Italy, 34.7 per cent in Greece and 45.6 per cent in Cyprus, over the same
period, the NPL ratios in the East Asia and Pacific regions have been in decline,
from 2.28 per cent in 2008, to 1.59 per cent in 2015.

Several prior related studies argue that the determinants of NPLs are mainly
associated with either macroeconomic variables (such as economic growth,
national debt, the unemployment rate and the inflation rate) or with bank-specific
characteristics (such as asset management quality or financial supervision).
However, in addition to the traditional perspectives, recent studies have also
begun to explore the role potentially played by house prices, although the impacts
on credit risk arising from property prices are still unclear.

During the recent economic recession period, some countries experienced
significant declines in house prices, whilst others have continued to experience
housing price ‘bubbles’. For example, between 2009 and 2015, according to BIS
data, residential property prices fell by around 16 per cent in Italy, 26 per cent in
Cyprus, and 39 per cent in Greece’. In contrast, however, house prices in East
Asia have steadily risen; over the same period, residential property prices have
increased by about 5 per cent in Japan, 19 per cent in Korea and 35 per cent in
Taiwan.

Although the housing price index in Taiwan increased steadily between 2009 and
2015, the economic growth rate has remained sluggish, with the average GDP
growth rate languishing at around 3 per cent throughout this period; indeed, from a
negative GDP growth rate of —1.57 per cent in 2009, it had risen to only 0.65 per
cent in 2015. Nevertheless, whilst the overall economy was clearly in recession as
a result of the sub-prime mortgage crisis, the NPL ratios had improved
significantly, from about 1 per cent in 2009, to just 0.3 per cent in 2015.

1 Full details are available from the World Bank Database at: http://data.worldbank.org/indicator/

FB.AST.NPER.ZS?contextual=aggregate&end=2015&start=2007 &view=chart.
2 These figures are obtained from the BIS Residential Property Price Statistics at: http://www.bis.
org/statistics/pp_detailed.htm?m=6%7C288%7C593
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Exactly what has caused such low NPL ratios remains unclear, thus, our primary
aim in this study is to investigate the determinants of non-performing loans in
Taiwan over the years 2006 to 2015. This issue is regarded as being extremely
important, essentially because bank insolvency has become a critical problem for
those countries experiencing deteriorations in their bank assets in the aftermath of
the sub-prime mortgage crisis. The ways in which the global housing markets can
jeopardize both the short- and long-term soundness of a country’s financial sector
remain ambiguous; thus, an

examination of empirical data on Taiwan may offer some policy implications for
bank stability.

2. Literature Review

Bank stability is invariably associated with NPL ratios, and indeed, according to
numerous empirical studies examining this issue, the determinants of NPLs are
primarily associated with macroeconomic and bank-specific variables, including
GDP growth rate, interest rates, unemployment rates, returns on assets, returns on
equity, loans to savings ratios, national debt and CPI inflation. The extant
literature contains a wealth of empirical investigations on the determinants of
NPLs,® with most of these studies providing evidence in support of the view that
macroeconomic determinants have clear associations with NPL ratios.

From a recent examination of seven Central and Eastern European countries,
Skarica (2014) reported that the NPL ratios in these countries exhibited growth
throughout the four-year (2007-2011) crisis period, with the respective NPL ratios
in 2011 in Bulgaria, Romania, Latvia and Croatia being as high as 16.87 per cent,
14.3 per cent, 17.23 per cent and 12.27 per cent; Skarica concluded that the high
NPL ratios of these countries were mainly due to the economic slowdown
attributable to the sub-prime mortgage crisis.

In addition to the macroeconomic determinants of non-performing loans, some
studies have tested the determinants of bank characteristics; for example, Dimitrios
et al. (2016) noted that returns on assets and returns on equity had negative
correlations with the NPL levels found in Euro-area countries, whilst other recent
studies have also begun to explore the potential effects of asset prices on bank
stability (Koeeter and Poghosyan, 2010; Pan and Wang, 2013).

Various studies have shown that a typical boom and bust in the housing market
can give rise to severe financial instability, which will ultimately have direct
impacts on a country’s economic growth prospects, since real estate is frequently
used as collateral for loans (Goodhart and Hofmann, 2007) and housing asset
characteristics are associated with the quality of bank loans.”

® Examples include Keaton and Morris (1987), Gambera (2000), Nkusu (2011), Louzis, Vouldis
and Metaxas (2012); Kauko (2012), Skarica (2014) and Dimitrios, Louri and Tsionas (2016).

* See, for example, Evans, Leone, Gill and Hilbers (2000), Reinhart and Rogoff (2008), Davis
and Zhu (2011) and Moscone, Tosetti and Canepa (2014).
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From an examination of 1999-2012 sample data on US banks, Tajik, Aliakbari,
Ghalia and Kaffash, (2015) found that house price fluctuations significantly
affected the evolution of NPLs, with the impact of house prices being found to
vary across different loan categories and types of banks. They also noted that
NPLs were more sensitive to house price fluctuations during a period of economic
downturn.

The interactions between house prices and NPLs have been empirically tested in
various studies, resulting in these relationships being interpreted from different
perspectives; and indeed, there are two contrasting views on the ways in which
housing prices can affect bank loans. One view posits that rising house prices can
increase collateral value, thereby improving the ability of borrowers to engage in
mortgage refinancing whilst simultaneously reducing the risk of default (Kiyotaki
and Moore, 1997;Wan 2018). According to this view, higher real estate prices will
enhance bank stability, which implies a negative relationship between house prices
and NPL ratios.”

The alternative viewpoint argues that rising house prices may induce perverse
incentives or moral hazard leading to excessive lending from the banks and more
betting by speculators on the related assets (Evans et al., 2000; Dell’ Ariccia and
Marquez, 2006). According to this view, higher house prices may create greater
information asymmetry, which could result in banks holding greater levels of risky
assets, with such higher real estate prices ultimately leading to an increase in the
level of instability in the banks. This perspective therefore clearly implies a
positive relationship between house prices and NPL ratios.

From their examination of the relationship between house prices and loan quality
in the US, Tajik et al. (2015) indicated that fluctuations in house prices at state
level were negatively related to changes in NPL ratios, whilst other studies
emphasize the impacts of house price deviations from their fundamental value;
that is, the creation of a ‘housing bubble’.

According to Koetter and Poghosya (2010), any increase in deviations from the
fundamental value of properties will give rise to problems of moral hazard and
adverse selection, which can clearly increase the probability of loan default, and
indeed, their study identified an obvious positive relationship between deviations
in house prices and NPL ratios. Pan and Wang (2013) carried out a similar
empirical study on US Metropolitan Statistical Areas, based upon a threshold
model, and found that house price deviations were likely to reduce (increase) NPL
ratios in areas with higher (lower) income growth.

Significant evidence has been provided to show that instability in the housing
market can lead to instability in the banking sector, with several related studies
providing international comparisons clearly showing initial sharp surges in house
prices during periods of banking crises, followed by steady declines.® The

®> Examples include Daglish (2009), Niimimaki (2009) and Moscone et al. (2014).
®  See, for example, Lindgren, Garcia and Saal (1996), Enoch and Green (1997), Kaminsky and
Reinhart (1999) and Evans et al. (2000).
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theoretical models used in these studies suggest that when a housing bubble bursts,
house owners or speculative investors may find it difficult to roll over their loans
and may be unwilling, or unable, to repay their mortgages; consequently, the
collapse of a housing bubble may lead to an increase in NPL ratios, ultimately
leading to greater bank instability.

In an attempt to explore this issue in the present study, we collected 2006-2015
macroeconomic variables and data from 29 Taiwanese banks, in conjunction with
quarterly data from the housing price index covering the periods Q2 2006 to Q4
2015." Panel data analysis was subsequently undertaken to verify the relationships
that may exist between bank-level data on NPL ratios, the macroeconomic variables
and the housing price index. Our study adopts ‘mean-group’ (MG) and ‘pooled
mean group’ (PMG) approaches to estimate the relationships in the dynamic panels
essentially because housing price data during boom or bust periods is usually found
to be non-stationary.

The investigation of the determinants of non-performing loans in Taiwan over our
ten-year sample period should provide a valuable contribution to the extant
literature on bank stability. The main findings of our study are that in the long-run,
a negative relationship is found to exist between NPL ratios and the housing price
index, whilst in the short-run, the relationship is found to be positive; however, all
of the estimated coefficients were found to be insignificant.

3. Models and Econometric Estimation

In the pooled estimators, such as the fixed and random effects, the slope
coefficients and error variances are assumed to be identical or homogeneous. The
MG method estimates separate regressions and then calculates the coefficient
means, where the slope coefficients can be heterogeneous. The PMG method
involves an intermediate procedure within which constraints are placed on the
long-run coefficients, thereby ensuring that they are identical, whilst also allowing
the short-run coefficients and error variances to differ across groups, thereby
imposing a homogeneity restriction on the long-run relationship coefficients.

As noted in Pesaran, Shin and Smith (1999), as a result of various factors, there
are often good reasons to expect to find similarities across different groups in the
long-run equilibrium relationships between the variables, such as budgetary or
solvency constraints, arbitrage conditions or common technologies that influence
all groups in a similar way. Such long-run slope homogeneity between the
coefficients can be evaluated using Hausman test statistics.

A dynamic heterogeneous panel estimator can be constructed based upon an
‘autoregressive distributed lag” (ARDL) model. For simplicity, the ARDL (1,1...1)
model can be expressed as:

" Full details are available at: http://pip.moi.gov.tw/V2/E/SCRE0201.aspx.
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Vie = AVit—1 + Xjeo 8i; Xiemj + i + &t 1)
Ay = ¢iyie—1 + BiXie + 0 MKy + py + &t 2

where Ay = i — Vie-1, DXir = Xip — Xip1, 0o = —(1 =21, Bi = Xizo 6y

We assume that the disturbances, &;;, are independently distributed across i and t,
with zero means, positive variances and finite fourth-order moments; the ¢;; are
also distributed independently of the regressors, X;. We further assume that the
long-run equation is stable, and that ¢; <0, such that a long-run relationship is
assumed to exist between y;; and X;.. The long-run coefficients on X;, which are
defined in this study as 6;=-8/¢;, are the same across the groups, with both the
long-run coefficients, g;,and group-specific error-correction coefficients,¢;, being
computed using maximum likelihood (ML) estimations.

In order to explore the relationships between the NPL ratios and house prices, the
autoregressive distributed lags, ARDL(1,1), the dynamic panel representation of
the long-run equation, are expressed as:

NPLyy = A;NPLi¢ g + 810iHPy + 611iHPyp 1 + 1 + &5, 3)
and the error-correction representation is:
ANPLiy = ¢;(NPLy_q — py — 03;HPyy 1) + 810AHPy, + &4, 4)

where NPL are the quarterly NPL ratios, which include all categories of bank
loans between Q2 2006 and Q4 2015; and HP denotes the housing price index in
logarithmic form. The bank-level data includes 29 local Taiwanese banks, with the
panel analysis being carried out using MG, PMG and fixed effect methods to
identify the relationships between the NPL ratios and housing price deviations.

4. Results

The estimation results of the panel data analysis of the NPL ratios and house
prices, as described in Equations (3) and (4), are presented in Table 1, where we
report three specifications, based upon a sample of 1,131 observations covering
the years 2006 to 2015. All of the error correction coefficients in the three
specifications are found to have negative signs, with significance at the 1 per cent
level.
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Table 1: Panel data analysis results on NPLs and house prices’

Variables Estifnl\;ltco;rsb’ Estirlr\(la?orsb’d Haustf\ar;u‘ll;estc’d Fixed Effect””
Intercept 1.1572%** 2.7890*** 2.7269***
(0.2114) (0.6582) (0.4910)
Error Correction Coefficients
. - 4 — B -
¢ (8:35%) (8:322431) 0.0010* (8:3%2)
Long-Run Coefficients
HP —1.7883*** —4.3918*** —4.3838***
0 (0.1969) (0.7986) (.5047)
Short-Run Coefficients (Changes in HP)
5 0.5175 0.5030 0.5404
(0.4047) (0.3625) (0.3913)
No- of 29 29 29
No. of Obs. 1,102 1,102 1,102
Notes:

a
b

c

The dependent variable is “non-performing loans (NPLs).
PMG and MG respectively refer to “pooled mean group” and “mean group” estimations.
The null hypothesis in the Hausman Test is that difference between the coefficients is not

systematic and that the Hausman test statistic has a probability greater than the ¥ value.
¢ **x indicates significance at the 1 per cent level; and figures in parenthesis are standard errors.

In all three specifications, the long-run effects of house prices on the NPL ratios
are found to have negative signs, with significance at the 1 per cent level, whilst
the short-run effects of house prices on the NPL ratios are found to have positive
signs, albeit with no significance. The intercepts in all three models are found to
have positive signs, with significance at the 1 per cent level.

The null hypothesis of long-run slope homogeneity in the coefficients is rejected
by the Hausman test statistic, which implies that the MG estimators are preferable
to the PMG method. The empirical results confirm that long-run equilibria are
more likely in the housing market (Herring and Wachter, 1999), with the results
being consistent with the view that house prices may increase both collateral value
and bank stability; however, the impacts of house prices on the NPL ratios are
found to exist only in the long run, not in the short run.

According to various studies within the extant literature, rising house prices can
potentially have either positive or negative impacts on non-performing loan ratios.
In the present study, we empirically examine quarterly data on 29 Taiwanese
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banks covering the years 2006 to 2015, with our dynamic panel data analysis
revealing the existence of a negative long-run relationship between the housing
price index and NPL ratios. In contrast, the short-run relationship appears to be
positive, although the estimated coefficients are found to be insignificant.

5. Conclusions

Ambiguous relationships have been reported within the extant literature between
residential property prices and the quality of bank loan performance. Any increase
in house prices can, on the one hand, lead to an increase in the collateral value on
the property, which would clearly help to enhance the quality of bank loans; on
the other hand, however, any increase in house prices may also tend to induce
excessive lending and attract greater attention by speculative investors, thereby
lading to overall deterioration in the quality of bank loan performance.
Furthermore, to the best of our knowledge, within the majority of the prior related
studies, there appears to have been very little discussion on the ways in which
variations in the duration of a housing boom or bust can affect bank stability. In
the present study, we carry out empirical examinations of these relationships,
based upon selected data, and attempt to distinguish between the short-run and
long-run impacts of residential property prices on NPL ratios through the
application of ‘mean-group’ (MG) and ‘pooled mean group’ PMG analyses. Our
empirical results provide evidence in support of the hypothesis that residential
property prices can have direct influences on the quality of bank loan performance,
since they go some way towards explaining the reasons behind the low levels of
NPLs in Taiwan under the economic recession attributable to the sub-prime
mortgage crisis.

The empirical evidence presented in this study suggests that the persistent
increases in house prices following the sub-prime mortgage crisis can help to
explain the phenomenon of low NPL ratios in Taiwan, with our findings
potentially offering implications for overall financial stability and for policy
makers in the emerging markets. We find that the housing market may have a very
important role to play in ensuring financial stability, since NPL ratios can be
reduced if any decline in house prices is made to spread over longer periods of
time. This further implies that policies aimed at shortening any housing market
recession can help to improve bank stability. Our empirical results support the
view that higher real estate prices tend to enhance bank stability, which also
implies a negative relationship between house prices and non-performing loan
ratios.
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