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The Consequences of Bank Loan Growth: Evidence from Asia

ABSTRACT

When an increase in bank loans does not immediately lead to a hike in non-performing loans,
bank loan officers (and/or bank managers) whose compensation is based on the value/amount
of loans granted have incentives to grant more loans to (potentially lower credit quality)
borrowers, which should increase the banks’ profits (and their personal compensation) in the
short run. Using a sample of publicly listed banks in 18 countries in Asia during the period
1990-2014, I show that banks’ loan growth rate has a negative short-run effect on their non-
performing loans and a positive short-run effect on their profitability. While the loan growth
rate does not increase non-performing loans in the short run, there is some evidence to
suggest that it increases non-performing loans in the long run. The results further indicate that

banks’ profitability is not affected by the level of loans but by the loan growth rate.

JEL Classification: F4; F5; G1; G2; G3

Keywords: Asia; financial crisis; loan growth; non-performing loans; profitability

1 Introduction

Since the global financial crisis of 2007-2009, there is a strong view that banks engage in
higher risk-taking, which causes them not only to be more exposed to economic and financial
shocks but also to increase systemic risk in the banking/financial systems that might result in
banking and/or financial crises. For example, Farhi and Tirole (2012) note that the global

financial crisis of 2007-2009 shows that commercial banks became more sensitive to market



conditions and that there is a large maturity mismatch in the financial systems. This view has
been debated among policy makers and researchers (see e.g., Acemoglu et al., 2015; Allen et
al., 2012; Freixas et al., 2000; Gauthier et al., 2012), leading to various changes in
banking/financial regulations around the world. These debates also raise several empirical
questions.

The starting point of this paper is that banks may ex ante attempt to maximize their
profits by increasing revenues (through raising the supply of loans to borrowers). As
suggested in the literature (see e.g., Mayordomo et al., 2014), in doing so, the level of non-
performing loans tends to subsequently increase, which will naturally reduce profits of banks
in subsequently periods. Two fundamental questions to be addressed in this paper are: (1)
whether expanding bank loans leads to larger non-performing loans in the short run and (2)
whether increasing bank loans results in higher profitability in the short run.

If expanding bank loans does not necessarily lead to larger non-performing loans in the
short run but results in higher short-term profitability, a bank’s lending officers who are
compensated on the basis of the volume (and/or value) of loans made' are ex ante
incentivized to grant more loans to increase their personal compensation at the costs of the
bank’s higher loan losses in the future. This issue is a standard moral hazard problem of
banks.>

To empirically test the main prediction that the loan growth rate positively affects non-
performing loans, I primarily use two estimation techniques: (1) ordinary least squares (OLS)

regressions and (2) two-stage least squares regressions. Based on the final sample of 3,059

! See, e.g., Bannier et al. (2013) for a discussion of implications of remuneration systems for risk-taking of
banks.
Z See, e.g., Morrison and White (2005) and Feess and Hege (2012) for a discussion of how banking regulators

use capital requirements to mitigate moral hazard problems of banks.



bank-year observations, involving with 271 banks in 18 countries in Asia and Oceania
(consisting of 15 developing countries and 3 developed countries) during the period 1990-
2014, | obtain three major sets of key findings.

My first set of results shows that banks with higher loan growth rates tend to have lower
ratios of non-performing loans to total loans in a following year, after controlling for bank-
specific characteristics and country-level factors. This result is robust to several robustness
checks and is in sharp contrast to the finding of prior studies. For example, Foos et al. (2010)
find that loan growth is positively associated with loan loss provisions in a sample of 16
advanced economies during the period 1997-2007. In addition to illustrating that the loan
growth rate has a negative effect on non-performing loans, | show that this effect is stronger
for banks in developing countries than for banks in developed countries. My results provide
support to a conjecture of Peek and Rosengren (2005), Caballero et al. (2008) and Bruche and
Llobet (2014), who suggest that banks might be engaging in providing credit supply to
insolvent borrowers in order to delay or avoid the realization of loan losses. A competing
explanation is that by providing new loans to borrowers, banks practically increase the size of
loan portfolio. In general, the new loans do not quickly become bad loans; therefore, when
holding the amount of non-performing constant, an increase in total loans immediately leads
to a fall in the ratio of non-performing loans to total loans. Another plausible explanation is
that banks have improved their risk management and increased lending standards over time,
leading to a larger share of high quality loans and a reduction in non-performing loans. This
explanation is supported by recent studies such as Agca et al. (2013) and Lee and Hsieh
(2014), showing that financial reforms in the aftermath of financial crises improve banks’
lending standards.

My second set of results shows that the loan growth rate has a positive long-run effect on

non-performing loans; however, this result is not robust. Generally speaking, this finding is



consistent with the traditional view in the literature that as banks increase the size of their
loan portfolio, they provide new loans to lower quality borrowers. The low quality loans
become non-performing loans in subsequent years. Given that (1) the loan growth rate does
not increase non-performing loans in the short run and (2) the loan growth rate has the
positive long-run effect on non-performing loans, this study provides strong evidence to a
current debate on new regulations on compensation (see e.g., Chaigneau, 2013; Hakenes and
Schnabel, 2014; John et al., 2010; Murphy, 2013). For example, it has been argued that
compensation schemes (e.g., deferred compensation) should incorporate long-term
performance so as to mitigate the moral hazard problem in risk-taking and lending decisions
(see e.g., Cole et al., 2015).

My third set of results indicates that banks with higher loan growth rate tend to have
higher profitability, measured as the return on asset (ROA), after accounting for bank-
specific characteristics and country-level factors. In addition, the effect of the loan growth
rate on profitability is non-linear; that is, it has an inverted U-shaped relationship. My
findings are in line with prior studies (see e.g., Onali, 2014) that document a positive
association between bank risk-taking and dividends. When banks expect the government or
the central bank to bail them out when a banking or financial crisis occurs (due to e.g., a too-
many-too-fail effect and/or a too-big-too-fail effect), banks might be more willing to have an
(excessive) appetite for risk-taking. For instance, Farhi and Tirole (2012) argue that leverage
choices (e.g., of banks) are dependent on central banks’ expected policy response to the
overall maturity mismatch in the financial systems (e.g., financial institutions). Dam and
Koetter (2012) find that in the context of Germany, an increase in bailout expectations of
banks increases the probability of distress, suggesting that levels of risk taking by banks are
dependent on safety nets in the banking system. In addition, Brown and Din¢ (2011) find

evidence for a too-many-too-fail effect (e.g., when the banking system is weak) in a sample



of 21 emerging market countries in the 1990s. Based on a sample of Euro-area and the U.S.
bank lending standards, Maddaloni and Peydr6 (2011) show that when short-term interest
rates are low, lending standards for both household and corporate loans are also softened.
This paper is organized as follows. | briefly discuss closely related studies in Section 2.
In Section 3, | describe my data and summary statistics. In Section 4, | present empirical
results for the short-run effect of the loan growth rate on non-performing loans. In Section 5,
| present empirical results for the long-run effect of the loan growth rate on non-performing
loans. Section 6 presents empirical results for the impact of the loan growth rate on

profitability. | conclude the paper in Section 7.

2 Related studies

While the effect of loan growth on non-performing loans should be positive, scholars
such as Ellul and Yerramilli (2013) argue that other factors such as bank-specific risk
management activities might alter this relationship. If banks increase their profitability in the
short run by increasing the loan growth rate without having to suffer larger non-performing
loans in the short run, it is natural to observe that banks expand the supply of loans,
especially when banks’ loan officers are compensated on the basis of the size of loans being
granted. A non-positive relationship between the loan growth and non-performing loans will
encourage banks’ loan officers to approve more loan applications.

In closely related studies, Louzis et al. (2012) examine the macroeconomic and bank-
level determinants of non-performing loans while Chen and Kao (2011) study the
determinants of bank performing (including non-performing loans). A key difference
between their study and mine is that their study focuses on the examination of banks in one

country (e.g., the sample of Louzis et al. (2012) includes only nine largest banks in Greece;



the sample of Chen and Kao (2011) consists of banks in Taiwan) but this study includes
banks in 18 countries in Asia.?

This paper is also closely related to Pesola (2011) who examines the impact of financial
fragility and macroeconomic shocks on loan losses of banks at the aggregate level and shows
that the indicator for indebtedness (the ratio of total outstanding lending of banks to GDP)
has a positive effect on loan losses (the ratio of loan losses to lending) in Europe. While my
results at the individual bank level are broadly consistent with that of Pesola (2011), | further
show that the loan growth rate plays an important role in determining non-performing loans
in the short run.

The findings of this paper contribute to a growing body of banking literature on the
determinants of non-performing loans (see e.g., Chang et al., 2008; Lepetit et al., 2012;
Louzis et al., 2012) and of profitability/efficiency (see e.g., Berger et al., 1993; Bolt et al.,
2012; Bolt and Humphrey, 2010; Chan et al., 2014; Luo, 2003). Variation in non-performing
loans can be explained by both bank-level and macro-level factors. Scholars such as Acharya
and Nagvi (2012) and Bruche and Llobet (2014) argue that key internal factors that affect
non-performing loans are lending standards and risk management processes of banks. Loans
that are ex ante provided to high-risk borrowers (as a result of higher-risk taking of banks)
are more likely to become problem loans and eventually non-performing loans*. Economic
conditions (e.g., economic shocks) exacerbate the rate (as well as the speed) at which high-
risk loans become non-performing loans. Furthermore, the recognition of non-performing

loans also depends on the existence of loan evergreening or so-called zombie lending (see

% The sample of this study is limited to only publicly listed banks due to the availability of data provided by
Datastream.
* Please see, e.g., Maddaloni and Peydré (2011), Farhi and Tirole (2012), Acharya and Naqvi (2012), and Cole

et al. (2015) for a discussion of banks’ risk-taking behaviors.



e.g., Bruche and Llobet, 2014; Caballero et al., 2008). This paper is one of few studies that
examine the impact of loan growth on non-performing loans of banks in Asia and thus
complements prior studies such as Foos et al. (2010).

The findings of this paper also contribute to the literature on the influence of banking
regulations on banks’ behaviors (e.g., Banker et al., 2010; Lee and Hsieh, 2014). In this
regard, | show that the effect of the loan growth rate on non-performing loans is time-
varying, which is consistent with the notion that banks alter their behaviors following

changes in banking regulations.

3 Data and summary statistics

In this section, | describe my data in more detail. To examine whether the effects of bank
loan growth on profitability and non-performing loans are significant and whether these
effects are time varying, | first construct my sample by obtaining a list of all publicly listed
commercial banks in all countries in Asia (including Australia and New Zealand) during the
sample period spanning from 1990 to 2014 from Thompson Reuters Datastream. | exclude
banks that were not listed by the end of 2010 from the sample in order to have at least a
minimum of four annual observations for each bank in the sample for regression analyses.

| retrieve annual bank-level financial data over the sample period from Thomson Reuters
Datastream and Worldscope. Based on the selection procedure discussed above, | have an
initial sample of 366 commercial banks that are publicly listed in 21 countries in Asia. After

excluding observations for which data on key variables, which will be discussed below®, were

® A key challenge is to have an appropriate tradeoff between having a comprehensive specification that includes
an extensive list of control variables but leads to a small sample size and having a parsimonious specification

that leads to a larger sample size. Due to different banking regulations across countries, data on several variables



missing or not reported, | have the final sample of 3,059 bank-year observations, involving
with 271 banks in 18 countries (consisting of 15 developing countries and 3 developed
countries (Australia, Japan and Singapore)), for the main regression analyses. Appendix A
shows the number of banks by country in the final sample. It should be noted that the number
of banks for each country in my sample is quite similar to that of Beltratti and Stulz (2012).°

Following Chang et al. (2008), Banker et al. (2010), Festi¢ et al. (2011), and Mayordomo
et al. (2014), I measure the non-performing loans ratio as the ratio of non-performing loans to
total loans (NPLTL) As an alternative measure of non-performing loans, | use the ratio of
non-performing loans to total assets (NPLTA), which is used in recent studies such as
Flannery and Giacomini (2015).

| compute a bank’s loan growth rate (LOANGROWTH) as the first difference in the
natural logarithm of a bank’s total loans. To check the robustness of my findings, | use a
bank’s excess loan growth rate (LG) as an alternative proxy for the loan growth rate.

To control for other bank-specific factors that might determine levels of non-performing
loans, I include a large set of bank-level control variables. Bank size (LNTA) is measured as
the natural logarithm of total assets in millions USD. The loan-to-asset ratio (LOANTA) is
measured as the ratio of total loans to total assets. The capitalization ratio (CAPTA) is

measured as the ratio of total capital to total assets. The revenue diversification ratio (BRD)

are not available for banks in all countries. A case in point is that for banks in Vietnam in the sample, values of
non-performing loans are missing/unreported in the database but values of reserves for loan losses are available,
resulting in the removal of all banks in Vietnam from the sample when bad loans are measured as non-
performing loans. If reserves for loan losses, instead of non-performing loans, are used as a measure of bad
loans (see e.g., Bikker and Metzemakers, 2005), banks in Vietnam will be included in the sample but several
banks in other countries with missing values of reserves for loan losses will be excluded from the sample.

® Beltratti and Stulz (2012) examine stock returns of large banks during the global financial crisis of 2007-2008.



is computed as the ratio of non-interest income to net revenue. The cash-to-deposit ratio
(CASHDEP), which is computed as the ratio of cash to total deposit, is used as a measure of
liquidity against a run on banks. Banks with a high degree of liquidity will be more likely to
withstand systemic shocks to the banking system. To measure a bank’s profitability, I use
return on assets (ROA), which is computed as the ratio of earnings before interest and taxes
(EBIT) to total assets. Operating risk (SDROA), which is measured as the three-year moving
standard deviation of ROA, captures a bank’s (unobservable) ex ante risk-taking appetite.
Banks that provide loans to riskier borrowers (or low credit-quality borrowers) are more
likely to have larger variation in profitability than those that provide loans to high credit-
quality firms. Stock price performance, which is measured as the first difference in the
natural logarithm of stock prices, is a market-based measure of bank performance.

To control for country-level factors that affect non-performing loans of banks, I include
three country-level variables: (1) the GDP growth rate (GDPRATE), which is computed as
the first difference in the natural logarithm of real GDP in US dollar, (2) the inflation rate
(INFLATION), which is the percentage year-on-year change in average consumer prices, and
(3) the investment rate (INVESTMENT), which is the share of investment as a percentage of

GDP. All three variables measure different aspects of economic conditions of a country.

[Insert Table 1 about here]

Table 1 presents summary statistics for a number of bank-specific variables used in the
final sample of this study after winsorizing all variables at the 1% and 99% percentiles in
order to minimize the effects of outliers and eliminate any data recording errors. Panel A of
Table 1 reports summary statistics for the full sample period. The mean value of the ratio of

non-performing loans to total loans (NPLTL) is 4.7%, which is slightly smaller than the mean



value of NPLTA of 6.7% for a sample of 224 banks in Europe over the period 1994-2005
reported by Lepetit et al. (2012). The mean value of the loan growth rate (LOANGROWTH)
is 13.4%, while the mean value of the loan-to-assets ratio (LOANTA) is 64.8%, which is
larger than the mean value of LOANTA of 61.8% for the European banks reported by Lepetit
et al. (2012). There is a significant difference in non-performing loans of banks in developing
countries and banks in developed countries; that is, the mean value of NPLTL for the
developing countries sample is 5.7% while the mean value of NPLTL for the developed
countries sample is 3.7%. The difference in the mean value of NPLTL is statistically
significant (p-value < 0.001). In addition, the mean value of LOANGROWTH for the
developing countries sample is 14.5% while the mean value of LOANGROWTH for the
developed countries sample is 2.3%; the difference in the mean value of LOANGROWTH is
statistically significant (p-value < 0.001).

Panels B and C of Table 1 present summary statistics for the Asian financial crisis (AFC)
period (i.e., 1997-1998) and the global financial crisis (GFC) period (i.e., 2007-2009),
respectively. The mean value of NPLTL for the AFC period and the GFC period is 3.5% and
4.1% respectively. The mean value of LOANGROWTH for the AFC period and the GFC
period is 3.0% and 11.0%, respectively. One likely explanation for the higher loan growth
rate during the GFC period relative to the AFC period is that during the GFC period firms
draw down on credit lines committed by banks, forcing banks to involuntarily increasing
their lending. This view is supported by the finding of Campello et al. (2012) who show that
small and financially constrained firms in Europe used more funds from credit lines during
the global financial crisis than large and less-financially-constrained firms.

Panel D of Table 1 presents summary statistics for the non-crisis period (i.e., 1992-1996,
1999-2006, and 2010-2014). The mean value of NPLTL for the non-crisis period is 4.9%,

which is roughly similar to the mean value of NPLTL for the full sample period. However,

10



compared with the full sample period, the mean value of LOANGROWTH for the non-crisis
period is smaller (7.9% vs. 13.4%). As expected, stock price performance of banks is poor
during the crisis periods, relative to the non-crisis period. That is, the mean value of stock
returns (RETURN) is -15.5% and -7.9% for the AFC period and the GFC period,
respectively, whereas the mean value of RETURN is 7.2% during the non-crisis period.

To understand variation in loan growth and non-performing loans of Asian banks in the
sample over time, | plot the time-series of the mean value of the loan growth rate
(LOANGROWTH) and the ratio of non-performing loans to total loans (NPLTL) for the
developing countries sample (DEV = 0) and the developed countries sample (DEV = 1) over
the period 1993-2014 in Figure 1. The figure clearly shows that non-performing loans for
banks in developing countries are much larger than those for banks in developed countries.
The non-performing loans for the developing countries increase substantially during the
Asian financial crisis and remain high until 2005. The loan growth rate is higher for the
developing countries than for the developed countries throughout the sample period. One
plausible interpretation of this figure is that given the substantially higher loan growth rate
for the developing countries than for the developed countries, the non-performing loans for
banks in the developing countries are higher than those in the developed countries but are
lower than expected. There are at least two possible explanations for this pattern of the time-
series. First, banks in developed countries have had better risk management activities than
banks in developing countries. Second, the existence of zombie lending is more prevalent

among banks in developing countries than banks in developed countries.

[Insert Table 2 about here]

[Insert Figure 1 about here]
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Table 2 reports correlation coefficients of key bank-level variable in the final sample of
3,059 bank-year observations. NPLTL is negatively correlated with LOANGROWTH,
LNTA, ROA, DEPTA, and BRD and is positively correlated with MBV, CAPTA, and
SDROA. At this point, it is important to note that NPLTL is not correlated with LOANTA,
implies that variation in non-performing loans is not associated with the level of total loans.
The positive and significant correlation between LOANGROWTH and ROA is consistent
with Becker and lvashina (2014), who find that a bank’s profitability tends to drive the

supply of its loans.

4 The short-run impact of loan growth on non-performing loans

4.1 Empirical framework

In this section, I primarily test whether a bank’s loan growth increases non-performing
loans in the short run and whether financial crises affect this relationship. My empirical
model of non-performing loans is largely consistent with those used in the empirical banking
literature (e.g., Chang et al., 2008; Louzis et al., 2012). To evaluate the effect of loan growth
on non-performing loans, | estimate several versions the following benchmark regression.

Y, ;¢ =+ B,LOANGROWTH , , +B

i,j,t—l+/1Cj,t+77i+Ut+gi,j,t’ (1)

where the indices i, j, and t correspond to bank, country, and year, respectively. The outcome
variable y;; is a measure of non-performing loans such as the ratio of non-performing loans
to total loans (NPLTL). LOANGROWTH; ;.1 is the first difference in the natural logarithm

of total loans for bank i at time t-1; B 1 is a vector of bank-specific characteristics for bank i
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at time t-1; Cj.1 is a vector of country-level control variables for country j at time t-1; #;
represents the bank fixed effect; v; represents the year fixed effect, and & is the zero-mean
disturbance term. Standard errors that are adjusted for heteroskedasticity and serial
correlation are clustered at the bank level.

To assess the impact of a bank’s loan growth on non-performing loans, | estimate a
series of panel OLS regressions of non-performing loans on loan growth and a set of bank-
specific and country-level variables. | include (1) bank fixed-effects to control for omitted
time-invariant bank characteristics, (2) year fixed-effects to control for any unobserved time-
variant global (business cycle) influence that affects all banks in the sample, (3) country fixed
effects to control for omitted time-invariant country characteristics, and/or (4) country-year
interactions to control for the differential impact of unobserved time-variant macroeconomic
factors by country. | attempt to deal with the potential endogeneity problem by lagging all
right-hand side variables by one period, which should address reverse-causality concerns
(e.g., causal effects running from non-performing loans to independent variables).

If an increase in a bank’s loan growth at time t-1 results in an increase in its non-
performing loans at time t, the estimated coefficient on LOANGROWTH in Equation (1)
should be positive and statistically significant. Of course, an insignificant estimated
coefficient on LOANGROWTH cannot rule out the impact of loan growth on non-
performing loans; however, it will suggest that the loan growth rate has no direct short-run
effect on non-performing loans.

To examine whether financial crises (i.e., the Asian financial crisis (AFC) of 1996-1997
and global financial crisis (GFC) of 2007-2009) moderate the relationship between loan
growth and non-performing loans, | add the interaction term between LOANGROWTH and

financial crisis dummies (i.e., AFC and GFC) in the specification as follows:
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yi,j,t =a+ ﬂLOANGROWTH LOANGROWTH ijt-1 + IBAFC AFCi,j,t—l + ﬁGFCGFCi,j,t—l (2)
+7/Bi‘jH + ﬂCj‘t +1+E

yi,j,t =a+ IBLOANGROWTH LOANGROWTH ijt-1 + lBAFc AFCi,j,t—l + ﬂGFCGFCi,j,I—l
+ﬂLOANGROWTH x AFC LOANGROWTH i,i,t—lAFCi,t—l (3)
+ﬁLOANGRO\N‘I’H xGFC LOANGROWTH i,i,t—lG I:Ci,t—l

+;/Bi’j’t71 + ﬂCj‘t +I+E
where AFC;; is the Asian financial crisis dummy variable, which takes a value of one during
1997-1998 and zero otherwise. GFC;; is the global financial crisis dummy variable, which
takes a value of one during 2007-2009, and zero otherwise.

The statistically significant estimated coefficients fSarc and feec in Equation (2) would
indicate the direct effect of the Asian financial crisis and the global financial crisis,
respectively, on the non-performing loans. | expect the estimated coefficients Sarc and Sorc
in Equation (2) to be positive and statistically significant, which will suggest an increase in
the level of non-performing loans during the financial crisis period, relative to the non-crisis
period. It should be noted that when the AFC dummy variable and the GFC dummy variable
are included in Equation (2), the year fixed effects have to be removed from the specification.

If the financial crises alter the relation between loan growth and non-performing loans
(thereby providing evidence for the time-varying effect of loan growth on non-performing
loans), the coefficients on the interaction terms in Equation (3) should be statistically
significant. When the estimated coefficient on LOANGROWTH is positive, a positive
coefficient on the interaction term implies that the financial crises strengthen the positive
effect of loan growth on non-performing loans, whereas a negative efficient on the interaction
term implies that the financial crises weaken the positive effect of loan growth on non-
performing loans. We first estimate Equation (3) without year fixed effects and subsequently

14



estimate the modified specification of Equation (3) by dropping the direct effects of financial

crises dummy variables and including year fixed effects.

4.2 Main empirical results

Table 3 presents the results of OLS estimation of Equation (1). In column (1) of Table 3,
| estimate the baseline OLS regression including only control variables, bank fixed effects,
and year fixed effects over the full sample period.” The dependent variable is NPLTL, which
is the ratio of non-performing loans to total loans. | regress NPLTL on the contemporaneous
country-level variables and one-year lagged bank-level explanatory variables.

The results in column (1) show that the coefficients on all three country-level variables
are statistically significant at the 5% level or better, indicating that the inflation rate is
positively associated with non-performing loans and that the GDP growth rate and the
investment rate are negatively associated with non-performing loans. The finding of the
negative effect of the GDP growth rate is consistent with that of Louzis et al. (2012). | find
that the market-to-book ratio (MBV), which measures a bank’s growth opportunities, and
operating risk (SDROA), which measures a bank’s volatility in profitability, are positively
associated with non-performing loans. Revenue diversification (BRD), profitability (ROA),
stock price performance (RETURN) have a negative impact on non-performing loans.
Interestingly, the coefficient on the loan-to-asset ratio (LOANTA) is statistically significant
at only the 10% level, suggesting that the level of loans has no direct effect on the level of

non-performing loans. In addition, the coefficient on CAPTA is statistically insignificant,

" Hausman tests suggest that fixed-effect models are preferred to random-effect models.
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suggesting that banks with lower capitalization do not have higher levels of non-performing

loans. This finding is in line with Louzis et al. (2012).

[Insert Table 3 about here]

[Insert Table 4 about here]

To test the direct effect of loan growth on non-performing loans, | add LOANGROWTH
in column (2) and find that the coefficient on LOANGROWTH is negative and statistically
significant at the 1% level, suggesting the negative impact of loan growth on non-performing
loans is counterintuitive. This finding is inconsistent with prior studies such as Foos et al.
(2010), who find that abnormal loan growth has a positive effect on loan losses. The
magnitude of the coefficients in column (2) is largely similar to that of column (1),
suggesting the stability of the estimation. The coefficient on LOANTA is positive and
statistically significant at the 1% level. This result is consistent with the literature (see e.g.,
Foos et al., 2010). In terms of the economic significance of the loan growth rate, given the
estimated coefficient on the loan growth rate is -0.046 (see column (2)), a one-standard
deviation (0.129) increase of the loan growth rate (LOANGROWTH) will lead to about a
12.6% (= 0.046 x 0.129/0.087) decrease in non-performing loans (NPLTL) at the mean.

To examine whether the finding is robust to controlling for unobservable time-invariant
country effects, | replace bank fixed effects with country fixed effects in column (3). The
basic finding that the loan growth rate has a negative effect on non-performing loans remains
evident in column (3). | further test the robustness of my findings by replacing country fixed
effects with interactions between country dummies and YEAR, which is a time trend
variable, in column (4). The results in column (4) still indicate that the loan growth rate has a

negative effect on non-performing loans, after controlling for a large set of the bank-specific
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factors, the country-level variables, and the country-year interactions. | interpret this finding
as empirical evidence for the existence of loan evergreening or zombie lending. Banks have
incentives to keep providing credit to impaired/insolvent borrowers to avoid the realization of
loan losses under some circumstances (see e.g., Bruche and Llobet, 2014; Caballero et al.,
2008; Peek and Rosengren, 2005). In doing so, an increase in loans on banks’ balance sheet is
not associated with an increase in non-performing loans. If this practice is prevalent across
banks, the relationship between loan growth and non-performing loans might even become
negative. Holding the amount of non-performing loans constant (e.g., as a result of loan
evergreening), an increase in total loans leads to a smaller value of the ratio of non-
performing loans to total loans (NPLTL). Nevertheless, Figure 1 appears to suggest that
although banks might engage in zombie lending in general, they (at least those in developing
countries) were unable to avoid the recognition of problem loans during the Asian financial
crisis.

Table 4 presents the estimation results of Equations (2) and (3). To test the direct impact
of financial crises on non-performing loans, | replace year fixed effects with the one-period
lagged AFC dummy variable and the one-period lagged GFC dummy variable in columns
(1), (2), and (3) in Table 4. Looking across Table 4, | find that the coefficient on AFC is not
statistically significant, while the coefficient on GFC is negative and statistically significant
at the 1% level, suggesting that the Asian financial crisis seems to have no direct effect on
non-performing loans of banks in Asia but the global financial crisis exerts a direct effect on
non-performing loans of the banks in Asia.® One plausible for this explanation is that only a
limited number of countries in Asia (e.g., Malaysia, Thailand, Indonesia, South Korea) had

directly suffered from the Asian financial crisis, whereas the effects of the global financial

8 Using the contemporaneous value of AFC and GFC instead of using the one-year lag of AFC and GFC leads

to similar results.
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crisis were broader in scope. In a related study, Chen and Kao (2011) show that a financial
reforms in Taiwan, which was introduced in 2001, substantially reduced the level of non-
performing loans of banks in Taiwan.

In columns (3) and (4), | interact LOANGROWTH with each of the financial crisis
dummies variables. The key difference between column (3) and column (4) in Table 4 is that
AFC and GFC are included in column (3) to control for the direct impact of financial crises,
while | replace both financial crisis variables with year fixed effects in column (4). Overall,
the results in both columns (3) and (4) indicate that both financial crises weaken the negative
effect of the loan growth rate on the non-performing loans since the coefficients on the
interaction terms are positive and statistically significant.

In summary, the results in Tables 3 and 4 suggest that the loan growth rate has a negative
short-run effect on non-performing loans after controlling for a large set of bank-specific and
country-specific factors, which is surprising. This negative effect was weakened during the

Asian financial crisis as well as the global financial crisis.

4.3 The short-run impact of loan growth on non-performing loans: Developing and

developed countries

Since my sample includes banks based in developing and developed countries, it is
possible that banks in developed counties behave differently to those of banks in developing
countries due to, for example, different banking regulation. Therefore, I examine whether the
basic finding that the bank growth rate has a negative effect on non-performing loans by (1)
estimating the model that includes the interaction between LOANGROWTH and a developed
country dummy variable (DEV), taking a one of one for a bank in a developed country (i.e.,

Australia, Japan, and Singapore) and zero otherwise, and (2) estimating the main
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specifications separately for two subsamples: the developed countries sample the developing
countries sample. | report the estimation results in Table 5. The coefficient on the interaction
between LOANGROWTH and DEV in column (1) is negative and statistically significant at
the 1% level, implying that the negative effect of the loan growth rate on non-performing
loans is weaker for banks in developed countries than those in developing countries. As can
be seen in columns (2) and (3), while the coefficient on LOANGROWTH is negative and
statistically significant at the 1% levels in both subsamples, the size of coefficient on
LOANGROWTH for the developing countries sample is almost three times larger than the
size of the coefficient on LOANGROWTH for the developed countries sample.

Overall, the results in Table 5 suggest that there is a negative relationship between loan
growth and non-performing loans for banks in both developing and developed countries.
Compared to banks in developed countries, this negative effect is stronger for banks in
developing countries. If banks engage in loan evergreening and developing countries have
weaker banking regulations/supervision than developed countries, the finding that the
negative effect of loan growth on non-performing loans is stronger for banks in developing
countries than for banks in developed countries is consistent with the interpretation that the
prevalence of loan evergreening is more substantial in developing countries than in
developed countries. This interpretation is based on the fact that prior studies (see e.g.,

Caballero et al., 2008) show the existence of loan evergreening in Japan in the 1990s.

[Insert Table 5 about here]

4.4 Robustness tests

4.4.1 The short-run impact of excess loan growth on non-performing loans
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The basic finding in the previous sections suggests that a bank’s loan growth rate has a
negative effect on non-performing loans in the short run. Skeptical readers may be concerned
with the contemporaneous relationship between my measure of the loan growth rate and other
bank-specific characteristics. To address this issue, | apply the two-step methodology used by
finance scholars such as Garcla (2013), Christoffersen et al. (2013), Gopalan et al. (2014) and
Lemmon et al. (2014). In the first-stage regression, | estimate the OLS regression of the loan
growth rate (LOANGROWTH) on a set of contemporaneous bank-level and country-level

variables as follows.

LOANGROWTH, | =a+yB,, +AC, +7+0,+¢, . 4)

| use the residual obtained from the OLS estimation of Equation (4), which is orthogonal
to all explanatory variables (including bank fixed effects and year fixed effects) in Equation
(4), as the instrument for the loan growth rate in the second-stage regression estimation.
Hence, in effect, | strip the loan growth rate of any contemporaneous relationship with key
bank-specific factors, country-level factors, bank fixed effects, and year fixed effects.

Table 6 presents the results of first-stage least squares regression where the dependent
variable is LOANGROWTH. Data for the entire sample period is used. The results in Table 6
indicate that the GDP growth rate (GDPRATE)®, the loan-to-assets ratio (LOANTA),
profitability (ROA), and revenue diversification (BRD) are positively associated with the

loan growth rate (LOANGROWTH), while the capital-to-asset ratio (CAPTA) is negatively

® The positive relationship between the GDP growth rate and the loan growth rate is consistent with the
literature, which suggests that banks’ behaviors (e.g., lending standards) are influenced by macroeconomic

conditions (see e.g., Maddaloni and Peydro, 2011).
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associated with LOANGROWTH. The adjusted R? of the first-stage regression is 41.6%,
providing a reasonable level of confidence for the predictive power of the model. I refer to
the unexplained variation in LOANGROWATH, that is the first-stage regression residual,

LG.

[Insert Table 6 about here]
[Insert Table 7 about here]

[Insert Table 8 about here]

Using the orthogonalized loan growth measure (i.e., the residuals obtained from the OLS
estimation of Equation (4)) as a proxy for the excess (unexplained) loan growth rate (LG) for
each bank-year in the second-stage least squares regressions, | estimate regressions in Tables
3, 4 and 5 again and report the second-stage OLS regression results in Tables 7 and 8. The
independent variable of interest is LG. | find that the pattern of the results remains largely
unchanged. Precisely, the coefficient on LG is negative and statistically significant at the 1%
level in all models. In addition, the coefficients on the interaction terms in columns (4) and
(5) in Table 7 are positive and statistically significant. The results in Table 8 show that the
negative effect of loan growth on non-performing loans is smaller for banks in developed
countries, relative to banks in developing countries. Thus, the basic findings are robust to the

different measures of the loan growth rate.

4.4.2 Additional robustness tests

I have conducted a number of additional robustness checks for the short-run effect of

loan growth on non-performing loans. In this subsection, | highlight some of the robustness
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checks. First, in the main OLS and two-stage regression analyses, | use the ratio of non-
performing loans to total loans (NPLTL) as a measure of non-performing loans in the
estimates for the relationship between the loan growth rate and the non-performing loans. |
examine whether the basic findings are robust to an alternative measure of the non-
performing loans. Instead of scaling non-performing loans by total loans, | use total assets to
scale non-performing loans. That is, the ratio of non-performing loans to total assets
(NPLTA) is used as a proxy for problem loans. | estimate my main specifications in Table 3
again using NPLTA as the dependent variable. In untabulated results, 1 find that the
coefficient on LOANGROWTH remains negative and statistically significant as before.
While the coefficient on the interaction term between LOANGROWTH and GFC is still
positive and statistically significant, the coefficient on the interaction term between
LOANGROWTH and AFC is positive and statistically insignificant.

Second, | test whether the results are driven by global economic and credit conditions. |
use US corporate bond credit spreads, computed as the difference Moody’s seasoned BAA-
rated US corporate bond yield and Moody’s seasoned AAA-rated US corporate bond yield,
as instruments for global credit conditions. Since low corporate bond credit spreads indicate
strong credit conditions (e.g., credit markets are not under stress), the supply of credit in
international markets is likely to be relatively abundant (assuming the relatively high degree
of synchronization of business cycles across countries). Tight US credit markets (e.g., a
supply shock to the US credit markets) typically coincide with tight credit markets in other
countries where controls on capital flows are minimal. | also use US term spreads, computed
as the difference between the 10-year treasury constant maturity rate and the 1-year treasury
constant maturity rate to proxy for the expected global economic prospect. To conserve

space, | do not tabulate the results. I find that the negative effect of the loan growth rate on
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non-performing loans is robust to controlling for US corporate bond credit spreads and US
term spreads.

Last but least, | test whether the negative and significant effect of the loan growth rate on
non-performing loans for the full sample period holds for different sub-periods. Thus far, we
use year fixed effects to control for time-variant omitted global-level factors that affect all
banks in the sample and bank fixed effects to control for time-invariant omitted bank-level
factors. In some specifications, | use country fixed effects to control for time-variant omitted
country-level factors. These approaches may not be adequate to control for potential
structural shifts at the control level that occur at a certain point in time over the sample
period. After the Asian financial crisis, there were major banking/financial reforms in crisis-
hit countries such as Thailand and South Korea. Likewise, several countries introduce
changes in banking/financial regulations in the aftermath of the global financial crisis of
2007-09. Hence, there could be sudden changes in unobservable omitted time-invariant bank-
level and country-level factors. To address this issue, | divide the full sample period into
three sub-periods: the pre-2000 period; the 2000-2010 period, and the 2011-2014 period. |
estimate the main specification (i.e. column (2) of Table 3) for each of the three sub-periods.
The untabulated results show that the effect of the loan growth on non-performing loans is
negative and statistically insignificant for the pre-2000 period, is negative and statistically
significant at the 5% level for the 2000-2010 period, and is negative and statistically
significant at the 10% level for the 2011-2014 periods. In addition, the positive effect of the
level of the loans-to-assets ratio (LOANTA) on non-performing loans is positive and
statistically significant at the 1% level for the first two sub-periods and is positive and
statistically significant for the last period. These findings appear to suggest that the loan
growth rate has no effect on non-performing loans until the end of the Asian financial crisis.

In the aftermath of the reforms occurring during/after the Asian financial crisis, the loan
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growth rate has a negative effect on non-performing loans. This negative effect becomes
insignificant after the global financial crisis, which might be attributable to changes in

banking regulations introduced during and/or after the global financial crisis.

5 The long-run impact of loan growth on non-performing loans

Thus far, I have shown that a bank’s loan growth rate has a negative short-run effect on
non-performing loans. This negative relationship will naturally encourage banks to further
increase their loans at the risk of having more bad loans in the long run. In this section, I
examine whether a bank’s loan growth has a positive long-run effect on non-performing

loans. More specifically, | estimate the following regressions:

Y, . =+ fLOANGROWTH
+/3,LOANGROWTH

i1+ B,LOANGROWTH
+yB.

ijt-1

iji-2 5)

i it3 +1ijt+r7i+ut+gi‘j‘t,

Y., =@+, +BLOANGROWTH, +/3LOANGROWTH,

6
+,LOANGROWTH, |, +7B ©

it +’1Cj,t +1 40+ 8
where all variables are defined as before. If the loan growth rate has a positive long-run effect
on non-performing loans, the coefficients B, and/or f3 should be positive and statistically
significant. To control for a possibility that non-performing loans are persistent, 1 also
estimate a simple dynamic OLS regression of Equation (6) where a one-period lag of the
dependent variable is included as an explanatory variable.

Table 9 presents the results of panel OLS regressions of Equations (5) and (6), where the

dependent variable is NPLTL. | estimate regressions in levels in columns (1) and (2) and in
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first differences in columns (3) and (4). 1 use A to denote the first difference operator (e.g.,
ANPLTL = NPLTL; — NPLTLy.;). The results in column (1) provide evidence for the negative
short-run effect and the negative long-run effect of the loan growth rate on non-performing
loans as the coefficient on the one-year lag of LOANGROWTH is negative and statistically
significant and the coefficient on the two-year lag of LOANGROWTH is negative and
statistically significant. However, the coefficient on the three-year lag of LOANGROWTH is
statistically insignificant. The simple dynamic OLS regression results in column (2) indicate
that after controlling for a one-year lag of non-performing loans', the negative short-run
effect of the loan growth rate disappears. The coefficient on the two-year lag of
LOANGROWTH is negative and statistically significant while the coefficient on the three-
year lag of LOANGROWTH is positive and statistically significant, suggesting that the loan
growth rate on non-performing loans is negative in the intermediate run and is positive in the
long run. Results of first-difference regressions in columns (3) and (4) also reveal that the
effect of the loan growth rate on non-performing loans is negative in the short- and

intermediate-run.

[Insert Table 9 about here]

Overall, the results in this subsection suggest that the loan growth rate does not result in

an increase in non-performing loans in the short run but may lead to a hike in non-performing

loans in the long run.

10A positive and statistically significant coefficient on the one-year lag of NPLTL implies that non-performing

loans are persistent in the short-run (i.e., the partial adjustment process).
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6 The short-run impact of loan growth on profitability

One important question that has been raised in the literature is whether a bank with
higher loan growth is more profitable after controlling for risk. To address this question, |
empirically test whether a lagged loan growth rate (i.,e. LOANGROWTH at time t-1) has a
positive effect on profitability, measured as return on assets (ROA), after controlling for
operating risk (SDROA), the level of the loan-to-asset ratio (LOANTA), and other factors. |
use ROA as a measure of profitability in this study since banks’ performance-based
compensation scheme (e.g., bonuses) is generally based on profits. Accordingly, | estimate

the following regression.

ROA . LOANGROWTH, .. . +¥B

j Tt Boanerowm ijt-1

+AC, +m+u+e - (7)

ijt-1

Table 10 presents the estimation results of Equation (7), where the dependent variable is
return on assets (ROA). The results in column (1) reveal that the loan growth rate has a
positive effect on profitability, given that the coefficient on LOANGROWTH is positive and
statistically significant at the 1% level. Consistent with theory, the GDP growth rate and the
investment rate have a positive effect on banks’ profitability. Overall, the results in column
(1) indicate that banks with better capitalization (CAPTA), more liquidity (CASHDEP), and
better stock price performance (RETURN), and higher loan grate rate (LOANGROWTH)
tend to be more profitable, while smaller banks with smaller assets (LNTA) and banks with
greater operating risk (SDROA) are more likely to be less profitable. Interestingly, the effect
of revenue diversification on profitability is insignificant, indicating that the focus on non-
interest income strategies (or lack thereof) has no direct effect on profitability of banks in

Asia. This finding is in contrast to those of prior studies. For example, Demirgl¢-Kunt and
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Huizinga (2010) show that revenue diversification, measured as the share of non-interest
income to total income, is positively associated with ROA. Furthermore, while prior studies
such as Bolt et al. (2012) show that the level of loans positively affects profitability, I find
that this effect of is LOANTA is insignificant, regardless of whether or not the loan growth

rate is included in the regression.

[Insert Table 10 about here]

To test whether the finding that the loan growth rate has a positive effect on profitability
is robust after controlling for potentially omitted time-invariant country-level factors, I
replace bank fixed effects with country fixed effects in column (2), leading to virtually
unchanged results.” That is, the effect of the loan growth rate on profitability is still positive
and statistically significant. I test the non-linear effect of the loan growth rate on profitability
by adding the squared term of LOANGROWTH in column (3). The coefficient on the
squared term in column (3) is negative and statistically significant at the 1% level. The results
in Table 10 suggest that the effect of the loan growth rate on profitability is positive and non-

linear (i.e., inverted U-shaped).

7 Conclusion

One of important questions related to financial institutions is whether expanding a bank’s

loans increases the level of non-performing loans. From banking supervision’s perspective,

™ The fact that the results are generally insensitive to bank fixed effects or country fixed effects is supportive of
the view of Beltratti and Stulz (2012), who find that there is no correlation between differences in banking

regulations across countries and variation in bank performance during the global financial crisis of 2007-2008.
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this question is crucial since a significant increase in non-performing loans poses a greater
risk to the stability of banking/financial systems that might eventually cause a
banking/financial crisis. While this question has been addressed extensively in the context of
developed countries, empirical evidence for developing countries, especially those in Asia, is
still limited. Hence, in this paper | revisit this question using a sample of publicly listed banks
in Asia between 1990 and 2014.

The main focus of this paper is to study (1) the short- and long-run effects of the loan
growth rate on non-performing loans and (2) the short-run effect of the loan growth rate on
profitability. Overall, the results indicate that banks with higher loan growth rate tend to have
smaller non-performing loans in the short run. In addition, this effect is stronger for banks in
developing countries than for banks in developed countries. For this negative effect to occur,
banks either have good risk management systems (resulting in high quality loan portfolios) or
engage in loan evergreening. My results further show that the effect of the loan growth rate
on non-performing loans is time varying. That is, the effect is insignificant prior to 2000 (i.e.
before the end of the Asian financial crisis), is negative and significant during 2000-2010,
and is negative and marginally significant during 2011-2014. The time-varying effects of the
loan growth rate might be attributable to unobservable changes in banks’ behaviors (e.g.,
lending standards) as a result of changes in banking regulations in the aftermath of financial
crises. My analysis further reveals that the loan growth rate has a positive long-run effect on
non-performing loans; however, this long-term effect is not robust. I also find that banks with
higher loan growth rate tend to have higher profitability, measured as the return on asset
(ROA), after accounting for bank-specific characteristics and country-level factors.

In summary, my findings highlight new and important insights into the short- and long-
run implications of a bank’s loan growth on non-performing loans. Given that an increase in

the loan growth late increases profitability and lowers, rather than increases, the level of non-
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performing loans, banks ex ante have an incentive to expand their credit supply during good

times, especially when they expect to be bailed out at the time of banking or financial crises.

Appendix A

Appendix Al. The number of banks by country
This table reports the number of banks for each country in the final sample.

Country No Country The number of banks

1 Australia 6

2 China 15

3 Hong Kong 7

4 India 39

5 Indonesia 24

6 Japan 82

7 Malaysia 9

8 Oman 2

9 Pakistan 15

10 Philippines 11

11 Qatar 5)

12 Saudi Arabia 11

13 Singapore 3

14 South Korea 5

15 Sri Lanka 6

16 Taiwan 3

17 Thailand 10

18 United Arab Emirates 18

Total 271
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Figure 1: The time-series of loan growth and non-performing loans

This figure illustrates the time-series pattern of the mean value of loan growth (LOANGROWTH) and non-performing loans (NPLTL) for the
developing countries sample (DEV = 0) and the developed countries sample (DEV = 1). LOANGROWTH is computed as the first difference in
the natural logarithm of total loans. NPLTL is measured as the ratio of non-performing loans to total loans.
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Table 1: Summary statistics of key variables

This table displays summary statistics for variables in the full sample period during 1992-
2014. The number of banks and the number of bank-year observations for each country in the
sample are reported in Appendix A. Panel A reports summary statistics for the full sample
period. Panel B displays summary statistics for the Asian financial crisis period (i.e., 1997-
1998). Panel C displays summary statistics for the global financial crisis period (i.e., 2007-
2009). Panel D displays summary statistics for the non-crisis period (i.e., 1992-1996, 1999-
2006 and 2010-2014). The non-performing loans ratio (NPLTL) is computed as the non-
performing loans over total loans. Loan growth (LOANGROWTH) is measured as the first
difference in total loans. The loan-to-asset ratio (LOANTA) is computed as the ratio of total
loans to total assets. LNTA denotes the natural logarithm of total assets in millions USD.
MBYV is the market-to-book ratio. The return on assets ratio (ROA) is measured as the ratio of
EBIT to total assets. The capitalization ratio (CAPTA) is measured as the ratio of total capital
to total assets. The cash-to-deposit ratio (CASHDEP) is computed as the ratio of cash to total
deposits. The revenue diversification ratio (BRD) is computed as the ratio of non-interest
income to net revenue. Operating risk (SDROA) is measured as the 3-year moving standard
deviation of ROA. Stock price performance (RETURN) is computed as the first difference in
year-end stock prices. N indicates the number of bank-year observations.

Mean  Median Min Max S.D. N
Panel A: Full sample period
NPLTL 0.047 0.032 0.000 0.370 0.054 3,059
LOANGROWTH 0.082 0.042  -0.222 0.705 0.129 3,059
LOANTA 0.664 0.671 0.316 0.920 0.108 3,059
LNTA 9.889 9.928 3.746  14.083 1.495 3,059
BRD 0.205 0.190 0.011 0.559 0.108 3,059
CAPTA 0.107 0.080 0.028 0.747 0.079 3,059
CASHDEP 0.073 0.059 0.010 0.426 0.057 3,059
MBV 2.618 1100 -0.115 79.777  10.031 3,059
ROA 0.011 0.008  -0.056 0.093 0.014 3,059
SDROA 0.004 0.002 0.000 0.046 0.006 3,059
RETURN 0.030 0.019  -1.223 1.115 0.376 3,059
Panel B: AFC period
NPLTL 0.035 0.016 0.000 0.370 0.066 165
LOANGROWTH 0.030 0.020  -0.222 0.359 0.073 165
LOANTA 0.738 0.737 0.520 0.920 0.066 165
LNTA 9.628 9.704 7.008  13.087 0.991 165
BRD 0.123 0.115 0.011 0.294 0.057 165
CAPTA 0.065 0.055 0.028 0.604 0.054 165
CASHDEP 0.051 0.039 0.010 0.241 0.042 165
MBV 1.155 1.110  -0.115 3.220 0.483 165
ROA 0.001 0.003  -0.056 0.037 0.012 165
SD_ROA 0.004 0.001 0.000 0.043 0.007 165
RETURN -0.155  -0.090 -1.223 0.584 0.339 165
Panel C: GFC period
NPLTL 0.041 0.031 0.000 0.370 0.042 594
LOANGROWTH 0.110 0.070  -0.222 0.705 0.139 594
LOANTA 0.658 0.651 0.316 0.920 0.102 594
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LNTA 9.822 9.901 4139  14.083 1.581 594
BRD 0.208 0.195 0.011 0.559 0.098 594
CAPTA 0.116 0.090 0.028 0.578 0.078 594
CASHDEP 0.072 0.060 0.010 0.386 0.053 594
MBV 2.908 1.025 -0.115 79.777  10.395 594
ROA 0.013 0.012  -0.056 0.082 0.015 594
SD_ROA 0.004 0.003 0.000 0.046 0.006 594
RETURN -0.079  -0.086  -1.223 1.115 0.548 594
Panel D: non-crisis period

NPLTL 0.049 0.033 0.000 0.370 0.056 2,300
LOANGROWTH 0.079 0.040  -0.222 0.705 0.128 2,300
LOANTA 0.660 0.670 0.316 0.920 0.110 2,300
LNTA 9.924 9.953 3.746  14.083 1.500 2,300
BRD 0.210 0.195 0.011 0.559 0.111 2,300
CAPTA 0.108 0.080 0.028 0.747 0.080 2,300
CASHDEP 0.075 0.060 0.010 0.426 0.059 2,300
MBV 2.648 1.120 -0.115 79.777 10.285 2,300
ROA 0.011 0.008  -0.056 0.093 0.014 2,300
SD_ROA 0.004 0.002 0.000 0.046 0.006 2,300
RETURN 0.072 0.047  -1.223 1.115 0.309 2,300
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Table 2: Correlation coefficients
This table reports correlation coefficient for the sample of 3,059 bank-year observations over the period 1992-2014. The non-performing loans
ratio (NPLTL) is computed as the non-performing loans over total loans. Loan growth (LOANGROWTH) is measured as the first difference in
total loans. The loan-to-asset ratio (LOANTA) is computed as the ratio of total loans to total assets. LNTA denotes the natural logarithm of total
assets in millions USD. MBYV is the market-to-book ratio. The return on assets ratio (ROA) is measured as the ratio of earnings before interest
and taxes (EBIT) to total assets. The cash-to-deposit ratio (CASHDEP) is computed as the ratio of cash to total deposits. The capitalization ratio
(CAPTA) is measured as the ratio of total capital to total assets. The revenue diversification ratio (BRD) is computed as the ratio of non-interest
income to net revenue. Operating risk (SDROA) is measured as the 3-year moving standard deviation of ROA. Stock price performance
(RETURN) is computed as the first difference in year-end stock prices. Symbols ***, ** and * denote statistical significance at the 1%, 5% and

10% levels, respectively.

1 2 3 4 5 6 7 8 9 10
1. NPLTL 1.000
2. LOANGROWTH -0.140*** 1.000
3. LOANTA -0.020 -0.028 1.000
4. LNTA -0.330***  -0.153***  -0.077*** 1.000
5.BRD -0.030  -0.130***  -0.198***  (.339*** 1.000
6. CAPTA 0.090***  0.228*** -0.019 -0.169***  0.062*** 1.000
7. CASHDEP 0.013  0.206*** -0.382***  -0.056*** -0.008  0.310*** 1.000
8. MBV 0.031  0.101*** 0.023 -0.114*** -0.076***  0.101***  0.130*** 1.000
9. ROA -0.177***  0.361*** -0.141*** -0.169*** -0.001  0.664***  0.366***  0.146*** 1.000
10. SDROA 0.466*** 0.016 0.045** -0.262*** -0.052***  0.199***  0.047***  0.140*** -0.076*** 1.000
11. RETURN -0.013  0.073***  -0.139*** -0.032* 0.045**  0.079***  0.093*** 0.036**  0.198***  -0.079***
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Table 3: OLS regressions of non-performing loans.

This table presents the results of panel OLS regressions of non-performing loans for a sample
of publicly listed banks in 18 countries in Asia. The dependent variable is the non-performing
loans ratio (NPLTL), which is computed as the ratio of non-performing loans over total
loans. Loan growth (LOANGROWTH) is measured as the first difference in total loans.
YEAR is a time trend variable. The loan-to-asset ratio (LOANTA) is computed as the ratio of
total loans to total assets. LNTA denotes the natural logarithm of total assets in millions
USD. MBYV is the market-to-book ratio. The return on assets ratio (ROA) is measured as the
ratio of EBIT to total assets. The capitalization ratio (CAPTA) is measured as the ratio of
total capital to total assets. The cash-to-deposit ratio (CASHDEP) is computed as the ratio of
cash to total deposits. The revenue diversification ratio (BRD) is computed as the ratio of
non-interest income to net revenue. Operating risk (SDROA) is measured as the 3-year
moving standard deviation of ROA. Stock price performance (RETURN) is computed as the
first difference in year-end stock prices. The GDP growth rate (GDPRATE) is computed as
the first difference in the natural logarithm of real GDP in US dollar. The inflation rate
(INFLATION) is the percentage year-on-year change in average consumer prices. The
investment rate (INVESTMENT) is the share of investment as a percentage of GDP.
Standard errors, which are reported in parentheses, are robust to heteroskedasticity and serial
correlation and are clustered at the bank level. Symbols *** ** and * denote statistical
significance at the 1%, 5% and 10% levels, respectively.

@) (2) 3 4)

Intercept 0.134*** 0.123*** 0.070%** 0.687
(0.041) (0.040) (0.021) (1.524)

GDPRATE; -0.003***  -0.003***  -0.003%**  -0.002%**
(0.000) (0.000) (0.000) (0.000)

INFLATION; 0.001** 0.001*** 0.001* 0.001**
(0.000) (0.000) (0.000) (0.000)

INVESTMENT, -0.002*%%*  -0.002%**  -0.001***  -0.001%**
(0.000) (0.000) (0.000) (0.000)

LNTAw -0.005 -0.005 -0.003** 0.011%**
(0.004) (0.004) (0.001) (0.004)

CAPTA.L 0.019 0.008 0.054%* -0.015
(0.029) (0.029) (0.022) (0.025)

BRDy -0.034** -0.027* 0.006 0.009
(0.016) (0.016) (0.014) (0.014)

CASHDEP,, 0.027 0.027 0.036 0.021
(0.026) (0.025) (0.024) (0.022)

MBVy1 0.001*** 0.001%** 0.000 0.001***
(0.000) (0.000) (0.000) (0.000)

ROAw1 -0.925%%*  0.850%**  -1100%**  -0.616%**
(0.106) (0.104) (0.101) (0.096)

SDROA., 1.258%** 1.264%** 1.683*** 0.840%**
(0.194) (0.190) (0.193) (0.176)

RETURN -0.009%**  -0.009%**  -0.012%**  -0.008***
(0.002) (0.002) (0.002) (0.002)

LOANTAw 0.030* 0.050%** 0.030%* 0.072%**
(0.017) (0.018) (0.014) (0.016)

LOANGROWTH4 -0.046%**  -0.057%%*%  -0.046%**
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Bank fixed effects

Year fixed effects

Country fixed effects
Country dummies x YEAR
Adjusted R?

F-statistic

No. of banks

No. of observations

Yes

Yes

No

No

0.606
16.306***
262

2,928

(0.007)
Yes

Yes

No

No

0.613
16.746***
262

2,928

(0.007)
No

Yes

Yes

No

0.518
62.70***5
262

2,928

(0.006)
Yes

Yes

No

Yes

0.694
22.295***
262

2,928
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Table 4: OLS regressions of non-performing loans.

This table presents the results of panel OLS regressions of non-performing loans for a sample
of publicly listed banks in 18 countries in Asia. The dependent variable is the non-performing
loans ratio (NPLTL), which is computed as the ratio of non-performing loans over total
loans. Loan growth (LOANGROWTH) is measured as the first difference in total loans. The
loan-to-asset ratio (LOANTA) is computed as the ratio of total loans to total assets. YEAR is
a time trend variable. See Table 3 for variable definitions. Standard errors, which are reported
in parentheses, are robust to heteroskedasticity and serial correlation and are clustered at the
bank level. Symbols ***, ** and * denote statistical significance at the 1%, 5% and 10%

levels, respectively.

1) (2 3) 4)
Intercept 0.287*%*  4103***  0.278***  0,119%**
(0.031) (0.707) (0.030) (0.039)
GDPRATE; -0.001*** -0.001*  -0.001***  -0.003***
(0.000) (0.000) (0.000) (0.000)
INFLATION; 0.001 0.000 0.000 0.001**
(0.000) (0.000) (0.000) (0.000)
INVESTMENT, -0.003***  -0.003***  -0.003***  -0.002***
(0.000) (0.000) (0.000) (0.000)
LNTAw -0.020%** -0.003  -0.019*** -0.004
(0.003) (0.003) (0.003) (0.004)
CAPTA.L 0.044 0.006 0.053* 0.017
(0.031) (0.026) (0.030) (0.029)
BRDy 0012  0.072%** 0.012 -0.028*
(0.013) (0.015) (0.013) (0.016)
CASHDEP,, 0.001 -0.010 -0.009 0.019
(0.026) (0.024) (0.026) (0.025)
MBVy1 0.001**  0.001%** 0.001**  0.001***
(0.000) (0.000) (0.000) (0.000)
ROAw1 S1.063*%%*  -0.838%**  _1078%%*  -0.870%**
(0.108) (0.102) (0.107) (0.104)
SDROA., 1.631%%*  1.168%**%  1E57***  1.204%x*
(0.202) (0.190) (0.199) (0.189)
RETURN -0.006***  -0.005%**  -0.005***  -0.009***
(0.002) (0.002) (0.002) (0.002)
LOANTA.L 0.053***  0.065***  0.051***  0.049%**
(0.018) (0.017) (0.018) (0.017)
LOANGROWTH4 S0.052%%*  -0.049%**  -0.071***  -0.065***
(0.007) (0.007) (0.008) (0.008)
LOANGROWTH¢1 x AFCyy 0.189%**  0.190%**
(0.046) (0.046)
LOANGROWTH¢1 x GFCyry 0.070%**  0.066%**
(0.012) (0.011)
AFCy -0.005 -0.005  -0.011**
(0.004) (0.003) (0.004)
GFCu -0.012%%%  -0.008***  -0.019%**
(0.002) (0.002) (0.002)
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Bank fixed effects

Year fixed effects

Country fixed effects
Country dummies x YEAR
Adjusted R?

F-statistic

No. of banks

No. of observations

Yes

No

No

No

0.568
14.957***
262

2,928

Yes

No

No

Yes

0.651
19.663***
262

2,928

Yes

No

No

No

0.577
15.350***
262

2,928

Yes

Yes

No

No

0.621
17.174***
262

2,928
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Table 5: OLS regressions of non-performing loans.
This table presents the results of panel OLS regressions of non-performing loans for a sample
of publicly listed banks in 18 countries in Asia. The dependent variable is the non-performing
loans ratio (NPLTL), which is computed as the ratio of non-performing loans over total
loans. Loan growth (LOANGROWTH) is measured as the first difference in total loans. See
Table 3 for variable definitions. Standard errors, which are reported in parentheses, are robust
to heteroskedasticity and serial correlation and are clustered at the bank level. Symbols ***,
** and * denote statistical significance at the 1%, 5% and 10% levels, respectively.

1) (2) 3)
Full sample DEV=0 DEV=1
Intercept 0.122%** -0.081 0.028
(0.040) (0.082) (0.034)
GDPRATE; -0.003*** -0.001 0.001
(0.000) (0.001) (0.000)
INFLATION; 0.001*** 0.002** -0.004***
(0.000) (0.001) (0.001)
INVESTMENT; -0.002*** -0.001* 0.000
(0.000) (0.001) (0.001)
LNTA:1 -0.005 0.016* -0.002
(0.004) (0.009) (0.004)
CAPTA:; 0.006 -0.002 -0.031
(0.029) (0.043) (0.032)
BRD.1 -0.027* -0.076** 0.014
(0.016) (0.033) (0.010)
CASHDEP;., 0.029 0.014 0.027
(0.025) (0.042) (0.022)
MBV¢.1 0.001*** 0.001*** -0.001
(0.000) (0.000) (0.001)
ROA:1 -0.846*** -0.792*** -0.592***
(0.104) (0.180) (0.091)
SDROA:.1 1.278*** 1.005*** 1.365***
(0.190) (0.313) (0.181)
RETURN{., -0.009*** -0.006 -0.003*
(0.002) (0.004) (0.002)
LOANTA:1 0.053*** 0.072** 0.026
(0.018) (0.028) (0.017)
LOANGROWTH., -0.056*** -0.064*** -0.023***
(0.008) (0.011) (0.006)
LOANGROWTH;, x DEV 0.045%**
(0.016)
Bank fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Adjusted R? 0.615 0.609 0.770
F-statistic 16.768*** 11.602*** 42.841***
No. of banks 262 172 90
Observation 2,928 1,391 1,537
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Table 6: The first-stage OLS regression of loan growth (LOANGROWTH).

This table presents the results of first-stage panel OLS regressions of non-performing loans
for a sample of publicly listed banks in 18 countries in Asia. The dependent variable is the
loan growth rate (LOANGROWTH), which is measured as the first difference in total loans.
The development dummy variable (DEV) takes a value of one for banks in a developed
country and zero otherwise. See Table 3 for variable definitions. Standard errors are robust to
heteroskedasticity and serial correlation and are clustered at the bank level. Symbols ***, **

and * denote statistical significance at the 1%, 5% and 10% levels, respectively.

1)

Intercept -0.234***
(0.084)

GDPRATE; 0.004***
(0.001)

INFLATION; 0.002
(0.001)

INVESTMENT; -0.002*
(0.001)

LNTA:1 0.002
(0.009)

CAPTA1 -0.189***
(0.072)

BRD.1 0.148***
(0.039)

CASHDEP;, 0.025
(0.064)

MBV¢.1 -0.002*
(0.001)

ROA1 1.577%**
(0.287)

SDROA:; 0.171
(0.497)

RETURN.1 -0.001
(0.007)

LOANTA1 0.442***
(0.041)

Bank fixed effects Yes
Year fixed effects Yes
Adjusted R? 0.416
F-statistic 8.090***
No. of banks 262
No. of observations 2,928
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Table 7: The second-stage OLS regressions of non-performing loans.

This table presents the results of second-stage panel OLS regressions of non-performing loans for a sample of publicly listed banks in 18
countries in Asia. The dependent variable is the non-performing loans ratio (NPLTL), which is computed as the ratio of non-performing loans
over total loans. LG is the residuals obtained from the estimation of the first-stage OLS regression in Table 6. YEAR is a time trend variable. See
Table 3 for variable definitions. Standard errors, which are reported in parentheses, are robust to heteroskedasticity and serial correlation and are

clustered at the bank level. Symbols *** ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively.

1) (2 3) 4) ®)

Intercept 0.132%** 0.078*** 4.018*** 0.200%** 0.132%**
(0.040) (0.021) (0.708) (0.030) (0.039)

GDPRATE; -0.003*** -0.003*** 0.000 -0.001*** -0.002%**
(0.000) (0.000) (0.000) (0.000) (0.000)

INFLATION; 0.001*** 0.001 0.000 0.000 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)

INVESTMENT, -0.002*** -0.001*** -0.003*** -0.003*** -0.002%**
(0.000) (0.000) (0.000) (0.000) (0.000)

LNTAw -0.005 -0.003** -0.003 -0.019%** -0.005
(0.004) (0.001) (0.003) (0.003) (0.004)

CAPTA.L 0.017 0.058**+ 0.017 0.060%* 0.022
(0.029) (0.022) (0.026) (0.030) (0.029)

BRDy -0.034** -0.002 0.066%** 0.008 -0.032%*
(0.016) (0.014) (0.015) (0.013) (0.016)

CASHDEP,, 0.026 0.037 -0.010 -0.004 0.020
(0.025) (0.024) (0.024) (0.026) (0.025)

MBVy1 0.001*** 0.000 0.001*** 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)

ROAw1 -0.924%** S1L167*** -0.936%** -1.191%** -0.952%**
(0.105) (0.102) (0.103) (0.109) (0.105)

SDROA., 1.252%%* 1.692%** 1.177%** 1.639%** 1.266%**
(0.191) (0.196) (0.191) (0.202) (0.190)

RETURN -0.009*** -0.012%** -0.005*** -0.005*** -0.008***
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LOANTA:1
LGt1

LGt x AFCyq
LGt1 x GFCiq
AFCy

GFCia

Bank fixed effects

Year fixed effects

Country fixed effects
Country dummies x YEAR
Adjusted R?

F-statistic

No. of banks

No. of observations

(0.002)
0.031*
(0.017)
-0.044%x+
(0.007)

Yes

Yes

No

No

0.613
16.703***
262

2,928

(0.002)
0.017
(0.014)
-0.044%**
(0.007)

No

Yes

Yes

No

0.512
61.143***
262

2,928

(0.002)
0.044%%*
(0.017)
-0.041%x+
(0.007)

-0.005
(0.003)
-0.008***
(0.002)
Yes

No

No

Yes

0.649
19.434***
262

2,928

(0.002)
0.030*
(0.018)
-0.064***
(0.009)
0.290***
(0.053)
0.063***
(0.016)
-0.004
(0.004)
-0.012***
(0.002)
Yes

No

No

No

0.573
15.127***
262

2,928

(0.002)
0.020%
(0.017)
-0.063***
(0.008)
0.241%%*
(0.054)
0.058%**
(0.015)

Yes

Yes

No

No

0.619
16.979***
262

2,928
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Table 8: The second-stage OLS regressions of non-performing loans.
This table presents the results of second-stage panel OLS regressions of non-performing
loans for a sample of publicly listed banks in 18 countries in Asia. The dependent variable is
the non-performing loans ratio (NPLTL), which is computed as the ratio of non-performing
loans over total loans. LG is the residuals obtained from the estimation of the first-stage OLS
regression in Table 6. See Table 3 for variable definitions. Standard errors, which are
reported in parentheses, are robust to heteroskedasticity and serial correlation and are
clustered at the bank level. Symbols ***, ** and * denote statistical significance at the 1%,

5% and 10% levels, respectively.

1) (2) 3
Full sample DEV=0 DEV=1
Intercept 0.132*** -0.071 0.034
(0.040) (0.082) (0.034)
GDPRATE; -0.003*** -0.001 0.001
(0.000) (0.001) (0.000)
INFLATION; 0.001*** 0.002** -0.004***
(0.000) (0.001) (0.001)
INVESTMENT; -0.002*** -0.001* 0.001
(0.000) (0.001) (0.001)
LNTA:1 -0.005 0.016* -0.002
(0.004) (0.009) (0.004)
CAPTA1 0.016 0.010 -0.026
(0.029) (0.043) (0.032)
BRD¢.1 -0.031* -0.086*** 0.010
(0.016) (0.033) (0.010)
CASHDEP;, 0.027 0.012 0.027
(0.025) (0.042) (0.022)
MBV¢.1 0.001*** 0.001*** -0.001
(0.000) (0.000) (0.001)
ROA:1 -0.925%** -0.894*** -0.630***
(0.105) (0.181) (0.091)
SDROA:; 1.268*** 0.988*** 1.360***
(0.190) (0.314) (0.182)
RETURN.1 -0.009*** -0.006 -0.003*
(0.002) (0.004) (0.002)
LOANTA1 0.033* 0.045* 0.016
(0.017) (0.027) (0.016)
LGt -0.053*** -0.063*** -0.024***
(0.008) (0.011) (0.006)
LGt1 x DEV 0.038**
(0.017)
Bank fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Adjusted R? 0.613 0.608 0.770
F-statistic 16.695*** 11.589*** 42.854***
No. of banks 262 172 90
No. of observations 2,928 1,391 1,537
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Table 9: OLS regressions of non-performing loans.

This table presents the results of panel OLS regressions of non-performing loans for a sample
of publicly listed banks in 18 countries in Asia. The dependent variable is the non-performing
loans ratio (NPLTL), which is computed as the ratio of non-performing loans over total
loans. Loan growth (LOANGROWTH) is measured as the first difference in total loans. See
Table 3 for variable definitions. Regressions are performed in levels in columns (1) and (2)
and in first differences in columns (3) and (4). Standard errors, which are reported in
parentheses, are robust to heteroskedasticity and serial correlation and are clustered at the
bank level. Symbols ***, ** and * denote statistical significance at the 1%, 5% and 10%

levels, respectively.

(1) B) ©) (@)
First First

difference difference

Level regression Level regression regression regression

Intercept 0.057 -0.011 -0.003*** -0.003
(0.041) (0.024) (0.001) (0.001)

NPLTL:1 0.490%*** -0.225***
(0.019) (0.023)

GDPRATE; -0.001** -0.001 0.000 -0.001
(0.000) (0.000) (0.000) (0.000)

INFLATION; 0.001 0.000 -0.001** -0.001
(0.000) (0.000) (0.000) (0.000)

INVESTMENT; -0.001* 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)

LNTA¢1 0.001 0.004* 0.016** 0.014
(0.004) (0.003) (0.007) (0.007)

CAPTA1 0.038 0.006 -0.115*** -0.097
(0.029) (0.021) (0.026) (0.025)

BRDy.; -0.017 -0.010 -0.005 -0.006
(0.014) (0.010) (0.013) (0.013)

CASHDEP, -0.004 0.004 0.024 0.022
(0.025) (0.018) (0.025) (0.024)

MBV¢, 0.001** 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)

ROA1 -0.854*** -0.354*** 0.162 0.058**
(0.118) (0.104) (0.103) (0.094)

SDROA:.1 0.904*** 0.489*** 0.359* 0.433
(0.208) (0.152) (0.205) (0.198)

RETURN¢ -0.002 -0.001 0.002 0.002
(0.002) (0.002) (0.002) (0.002)

LOANTA; 0.007 0.012 0.056** 0.056
(0.018) (0.012) (0.023) (0.022)

LOANGROWTH -0.030*** -0.006 -0.017** -0.022***
(0.007) (0.006) (0.008) (0.008)

LOANGROWTH;., -0.037*** -0.015*** -0.015** -0.018*
(0.007) (0.006) (0.008) (0.008)

LOANGROWTH;3 -0.006 0.011** -0.003 -0.006



Bank fixed effects
Year fixed effects
Adjusted R?
F-statistic

No. of banks

No. of observations

(0.006)
Yes

Yes

0.674
18.475***
237

2,287

(0.005)
Yes

Yes

0.764
28.374***
237

2,287

(0.006)
Yes

Yes
0.069
1.600***
221
2,050

(0.006)
Yes

Yes
0.117
2.073***
221
2,050
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Table 10: OLS regressions of profitability (ROA).
This table presents the results of panel OLS regressions of the return on asset (ROA), which
is a measure of profitability, for a sample of publicly listed banks in 18 countries in Asia. The
dependent variable is the return on assets (ROA), which is computed as the ratio of the ratio
of EBIT to total assets. Loan growth (LOANGROWTH) is measured as the first difference in
total loans. See Table 3 for variable definitions. Standard errors, which are reported in
parentheses, are robust to heteroskedasticity and serial correlation and are clustered at the
bank level. Symbols ***, ** and * denote statistical significance at the 1%, 5% and 10%

levels, respectively.

@) (2) 3)

Intercept 0.024*** -0.001 0.023***
(0.007) (0.005) (0.007)

GDPRATE; 0.000*** 0.001*** 0.000***
(0.000) (0.000) (0.000)

INFLATION; 0.000 0.000 0.000
(0.000) (0.000) (0.000)

INVESTMENT; 0.000*** 0.000*** 0.000***
(0.000) (0.000) (0.000)

LNTA:1 -0.003*** 0.000 -0.003***
(0.001) (0.000) (0.001)

CAPTA:; 0.038*** 0.073*** 0.038***
(0.005) (0.004) (0.005)

BRDy.1 -0.001 0.001 -0.001
(0.003) (0.003) (0.003)

CASHDEP;., 0.014*** 0.017*** 0.013**
(0.005) (0.005) (0.005)

MBV¢.1 0.000** 0.000 0.000*
(0.000) (0.000) (0.000)

SDROA:; -0.194%*** -0.366*** -0.192%***
(0.039) (0.041) (0.039)

RETURN{., 0.004*** 0.005*** 0.004***
(0.000) (0.001) (0.000)

LOANTA:1 -0.004 -0.004 -0.005
(0.003) (0.003) (0.003)

LOANGROWTH., 0.003*** 0.003** 0.005***
(0.001) (0.001) (0.001)

Squared LOANGROWTH; ., -0.002***
(0.001)

Bank fixed effects Yes No Yes
Year fixed effects Yes Yes Yes
Country fixed effects No Yes No
Adjusted R? 0.736 0.626 0.737
F-statistic 28.810*** 97.299*** 28.784***
No. of banks 256 256 256
No. of observations 2,872 2,872 2,872
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