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1 INTRODUCTION

Understanding and forecasting eco-
nomic growth has always been one of
the most important tasks of macroe-
conomists and economic policy makers.
Early studies have established strong
links between economic growth and a
wide range of real and monetary vari-
ables such as unemployment rate, in-
flation and interest rate. These are
the three series generally used in the
New Keynesian framework in studying
the dynamic interaction between out-
put growth and other macroeconomic
variables. To name a few in the litera-
ture, [15], [7], and [22], are recent exam-
ples among many others. These three
series also form the traditional set of
GDP growth predictors and are com-
monly present in the growth forecasting
literature.?

In the wake of Asian and global finan-
cial crises, economists have increasingly
recognized the role of financial sector, in
particular the credit market, in driving
real business cycle. The seminal work
of [14] demonstrates how dynamic in-
teraction between credit limit and asset
prices can be a powerful transmission
mechanism by which the effects of shocks
persist, amplify, and spill over to other
real sectors. In a similar spirit, [4] fea-
tures a financial accelerator model to
clarify the role of credit market frictions
in business fluctuations. Subsequently,
there emerge a vast literature quanti-
fying the co-movement and interaction
between the credit cycle and business

cycle, with [16], [18] and [3] being a few
examples.”

The credit cycle studied in the above
literature are mainly the quantity cycle
measured by credit growth or credit-to-
GDP ratio. However, the role of credit
risk in accounting for economic growth
and its fluctuations is much less explored.
[11] and [17] are among the very few that
link credit spread or credit-market senti-
ment to economic growths/fluctuations.
As shown by [9], a credit risk cycle fun-
damentally differs from a credit quantity
cycle, evoking our curiosity in the role of
credit risk cycles in explaining and pre-
dicting economic growths. In this paper,
we strive to answer this question using
the sample on the five founding coun-
tries of ASEAN — Indonesia, Malaysia,
the Philippines, Singapore, and Thai-
land (a.k.a. ASEAN-5).

Even after the ASEAN-5 economies
being severely hit by the Asian and
global financial crises as evidenced in
[23], studies on the impact of credit risk
environment on their economic growths
remain scarce. In this paper, we char-
acterize the credit risk cycles of the
ASEAN-5 economies and examine how
they can help in understanding and fore-
casting their economic growths. The
country-specific credit risk cycles are
measured using the novel indices pro-
posed by [9] which is in essence the me-
dian probability of default (PD) across
all exchange-listed firms in a country,
leveraging the PD database maintained
under the Credit Risk Initiative (CRI)
of National University of Singapore in

2See [5] for a comprehensive survey of the literature.
PFor some other examples showing how financial shocks drive fluctuations in output, see [13]

and [10].
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which PDs are based on the forward
intensity corporate default prediction
model of [8].¢ Similarly, the global credit
risk cycle is the median PD across all
exchange-listed firms under the CRI’s
global coverage of 133 economies. In-
terestingly, we find that in general,
more advanced economies (Singapore
followed by Malaysia) have lower and
relatively stable aggregate credit risks
as compared to the other three emerg-
ing economies. Moreover, the credit
risk cycles of Malaysia and Singapore
co-move strongly with the global credit
risk cycle, whereas those of Indonesia,
Malaysia and the Philippines are more
regional /domestic in nature.

ASEAN, being a regional association
mainly consisting of emerging countries
in Southeast Asia, has demonstrated its
relevancy and high growth potential. Ac-
cording to the IMF, ASEAN nations
have achieved and maintained an aver-
age growth rate of more than 4% per
annum over the past few decades. “Few
regions present more opportunity to the
21st century than the Asia Pacific,” pres-
ident Barack Obama said at the opening
session of the first US-ASEAN Summit
hosted by the United States in early
2016. The expanding economic and
geopolitical importance of ASEAN na-
tions have attracted greater amount of ef-
forts from researchers to understand and
forecast their economic growths. This is
particularly so for its five founding mem-
bers who are relatively well-developed
and arguably of greater importance in
terms of regional and global impacts.

Many studies have attributed the
economic growth of ASEAN-5 to their
trade openness and financial devel-
opment/liberalization over the past
decades. [2] documents the importance
of trade openness while [6] and [19] find
strong relationships between the finan-
cial development and economic progres-
sion of the ASEAN countries. [21] and
[20] provide more comprehensive explo-
rations on the nexus between economic
growth, banking sector and stock mar-
ket development, trade openness, and
foreign direct investment of the ASEAN
countries. In term of forecasting their
economic growths, [1] identifies domes-
tic money supply and exchange rate as
powerful predictors that are positively
correlated with the economic growths of
ASEAN-5, and [12] examines the role of
CPI, interest rate and exchange rate.

To distinguish and examine the im-
pacts of global and domestic credit risks
on the economic growth of ASEAN-5,
we employ a two-stage approach. In
the first stage, we decompose the credit
risk for each country into a component
resonating with the global cycle and
a residual component reflecting credit
risks uniquely domestic. In the second
stage, we estimate a benchmark growth
forecasting model and evaluate the value-
added arising from complementing the
benchmark model with the measures on
credit risk environment. We find that
the economic growths of all countries re-
spond negatively to heightened global or
domestic credit risks, or both, and the
responses are all significant except for

°For the technical details on how the PDs are computed, readers are referred to [24]. The
CRI-PD database (https://www.rmicri.org) makes available daily updated PD term structure
ranging from one month to five years on over 70,000 exchange-listed firms globally.
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Indonesia. And the inclusion of credit
risk measures improves the explanatory
power of the model considerably.

There is a recent growing literature
on nowcasting GDP growth using more
timely indicators that are available at a
higher frequency to improve the fore-
cast of quarterly output growth. In
line with the credit cycle construction
of [9], we can construct credit risk indices
of monthly frequency or even higher if
needed to reflect revised /updated assess-
ment on the credit outlooks for the re-
maining months of a quarter for which
we are forecasting the economic growth.
These monthly indices are immediately
available after the last day of the pre-
dicting month, making nowcasting GDP
growth operationally feasible and de-
serving an investigation. Unsurprisingly,
the output growths of all ASEAN-5
economies are significantly correlated
with these intra-quarter credit risk up-
dates, and the model’s performance im-
proves tremendously in predicting ob-
served output fluctuations.

2 CREDIT RISK CYCLES OF
THE ASEAN-5 COUNTRIES

The credit risk cycle of a country
can be well captured by the novel credit
cycle index proposed by [9]. The new
index, denoted by CCI, reflects the
aggregate credit risk movement of a
country, a sector or a group of coun-
tries/sectors by leveraging the proba-
bility of default (PD) database gen-
erated by the Credit Research Initia-
tive(CRI) of National University of Sin-
gapore (https://www.rmicri.org). The
CRI-PDs assess individual firm’s credit

risk and covers virtually all exchange-
listed firms around the world. Following
that paper, we construct C'C'I for each
of the ASEAN-5 economies by taking
the median PDs across all firms domi-
ciled in the respective countries. Sim-
ilarly, we construct a global index, de-
noted by CCIyopq; by taking the median
across all firms under the CRI’s cover-
age. The CRI-PDs are updated on a
daily bases, therefore in principle, we
can have daily C'C'I measures. However,
CC1T of monthly frequency is granular
enough to demonstrate their cyclical fea-
tures. Hence we construct monthly C'C'T
using the PDs on the last trading day of
a month and spanning the sample period
from 1994m4 to 2019m12.

The CRI-PDs are forward prediction
measures reflecting the probabilities that
a firm defaults over different horizons on-
ward from the prediction time. Hence
our C'CT is also forward-looking and its
magnitude is prediction-horizon specific.
Given that CRI-PDs assess individual
firm’s credit risk with prediction hori-
zons ranging from 1 month to 5 years
with a one-month increment, we could
in principle tailor-make a series of CC'T
targeting an economy and for a horizon
of interest. Since a quarterly measure
of GDP growth reflects the incremental
production generated in a typical report-
ing period of three months, we focus our
discussion on the C'C'I of a 3-month hori-
zon to demonstrate the characteristics
of the credit risk cycles of the ASEAN-5
countries.

Figure plots the credit risk cycle for
the five major ASEAN countries: In-
donesia, Malaysia, the Philippines, Sin-
gapore, and Thailand, together with the
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global cycle over the period from 1994m4
to 2019m12. During this period, two
episodes of financial crisis hit ASEAN
with far-reaching consequences — the
1997 Asian Financial Crisis (AFC) and
the 2008 Global Financial Crisis (GFC).
The two vertical reference lines in Fig-
ure correspond to 1997m6 and 2008m9.
The 3-month CCI at these two time
points reflect the credit risk outlooks
for 1997Q3 and 2008Q4 which were the
starting quarters for these crises. Inter-
estingly, the responsiveness of aggregate
credit risk to these shocks exhibits di-
vergent patterns among the five ASEAN
economies despite their geographic prox-

Indonesia

Mo

Philippines

|

Thailand

0 50 100 150
1 1 1 1 1

100 150

3-month CCI (bps)
50

|

100 150

M/MM

= -

50

T T T T T T
1995m1 2000m1 2005m1 2010m1 2015m1 2020m1

imity and political closeness. In general,
the credit profile for firms in Malaysia
and Singapore were more robust with
their aggregate risk levels maintained
well under 30 bps (basis points) per quar-
ter over the past 25 years whereas for
Indonesia, the Philippines and Thailand,
their credit risks exceeded 60 bps per
quarter during the AFC. In addition, In-
donesia, the Philippines and Thailand
seemed to be more vulnerable to regional
credit shocks whereas Malaysia and Sin-
gapore were more sensitive to global
shocks and exhibited stronger comove-
ments with the global CCI.
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Fig. 1. Global and ASEAN credit risk cycles with the left red vertical
line for the Asian Financial Crisis and the right for the Global
Financial Crisis
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The AFC started in Thailand on
July 2nd, 1997, with the collapse of the
Thai baht after the Thai government was
forced to float the baht due to a lack
of foreign currency reserve to support
its currency peg to the US dollar. The
CCI of Thailand indicates that the ag-
gregate credit risk of Thai firms started
an unusual rising trend a few quarters
leading to the onset of the crisis, a sort
of early warning for the upcoming fi-
nancial tsunami. The aggregate credit
risk of Indonesia and the Philippines re-
sponded sharply with a surge in their
CCIs to a level more than ten times
higher than their pre-crisis level within
one year. The heightened credit risk
in these two countries lasted for an ex-
tended period of time and peaked again
around 2001 caused by the burst of the
dot-com bubble in the US. The subse-
quent GFC also resulted in a hump in
their CClIs, but to a lesser extent with
the magnitude of impact smaller than
one-third of those experienced in the
AFC.

In contrast, firms domiciled in
Malaysia and Singapore were more
severely hit by the GFC than they were
in the AFC. The aggregate credit risk
reached a level much higher than the
peak level experienced during the AFC,
and ten times higher than the pre-crisis
level. Overall, firms around the globe
experienced a prolonged period of height-

ened credit risk from 1998 to 2003 with
AFC followed by the burst of the dot-
com bubble. The GFC resulted in a
sharp surge in the global aggregate credit
risk and pushed it to an unprecedent-
edly high level. However, its impact
quickly subsided as governments around
the world introducing massive fiscal stim-
ulating plans and central banks adopt-
ing quantitative easing to inject liquidity
into the financial system.

Table 1 provides the summary statis-
tics for the 3-month C'CT of the ASEAN-
5 economies and of the globe. The av-
erage credit risk for the ASEAN coun-
tries over the past 25 years are all above
the global mean and with much higher
volatilities. Interestingly, the rank of
their aggregate credit risk level and
volatility is closely related to their eco-
nomic development. Singapore followed
by Malaysia, being the more advanced
countries, have much lower average risk
and smaller volatility as compared to the
other three emerging economies. Table
2 shows the correlations among the five
country cycles and the global cycle. It
provides statistical evidence conforming
our visual observations in Figure that
the credit risk cycles of Indonesia, the
Philippines and Thailand have strong
correlations among themselves whereas
those of Malaysia and Singapore align
more closely with the global aggregate
credit risk.
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Table 1: Summary Statistics — 3-month CCI (bps)

(1)

2 6 @

Countries  sample size mean  sd min  max
Indonesia 309 14.41 19.61 1.705 115.0
Malaysia 309 4.859 3.703 0.484 23.22
Philippines 309 7.930 10.59 0.304 62.49
Singapore 309 2497 3.069 0.130 24.37
Thailand 309 8.122 14.08 0.294 75.49
Global 309 2.460 1.913 0.777 13.30

Table 2: Credit Risk Cycle Correlations

Indonesia Malaysia Philippines Singapore Thailand Global
Indonesia 1 0 0 0 0 0
Malaysia 0.48 1 0 0 0 0
Philippines 0.78 0.45 1 0 0 0
Singapore 0.31 0.78 0.31 1 0 0
Thailand 0.82 0.30 0.72 0.20 1 0
Global 0.41 0.87 0.48 0.86 0.19 1

3 DISENTANGLE GLOBAL ently by the global and domestic credit

AND DOMESTIC CREDIT
RISKS

As mentioned in [9], increased global-
ization and capital mobility have led to
synchronization of credit cycles across
countries. The correlations in Table 2
also confirms that there are substantial
co-movements between the credit cycles
of ASEAN-5 economies and the global
cycle. Hence fluctuations in the country-
specific credit risks, captured by our
3-month C'CT index, are driven by a
common global component and affected
by regional /domestic shocks. In order
to understand how economic growths of
ASEAN-5 countries are impacted differ-

risk environments, our first task is to
disentangle these two by projecting the
country-specific credit risks on the con-
temporaneous global cycle. Mathemati-
cally, it is decomposed as follows:

COIi,t =a+ ﬂ X C(Ctlglabal,t + €it (]->

where CC1I;; is the 3-month C'CT for
country ¢ in month ¢ and CC1ypper+ de-
notes the global C'CT of the same period.
The residual series e;; captures any re-
maining credit risks unexplained by the
global cyclical movements and adjusted
for a constant shift, o. Hence it can
be interpreted as a measure reflecting
the regional/domestic credit risk envi-
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ronment.

Table 3 summarizes the estimation
results of Equation (1) for each of the
ASEAN-5 economies. Unsurprisingly,
their credit risks are all positively corre-
lated with the global credit risk cycle and
these correlations are of strong signifi-
cance at 99% confidence level. However,
the explanatory power of the global cy-

cle varies across countries in terms of ac-
counting for the fluctuations of country-
specific credit risks. On the one hand,
the global cycle alone accounts for over
70% of the variations observed in the
credit risks of Malaysia and Singapore.
But that number drops to only around
20% for Indonesia and the Philippines
and to even less than 4% for Thailand.

Table 3: CCI Projection

(1) (2)

(3) (4) (5)

VARIABLES Indonesia Malaysia Philippines Singapore Thailand
CClI_global 4.15%H* 1.68%** 2.64H* 1.377#%* 1.43%%*
(0.535) (0.055) (0.278) (0.047) (0.412)
Constant 0.04** 0.017%%* 0.01%* -0.017%FF  0.05%H*
(0.017) (0.002) (0.009) (0.001) (0.013)
Observations 309 309 309 309 309
R-squared 0.164 0.749 0.228 0.732 0.038

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

Even after removing the impact of
global credit risk cycle, we can ex-
pect considerable correlations to remain
among the domestic credit risks of some
ASEAN countries due to their common
exposure to regional shocks and close
nexus among their economic activities
and financial markets. This is con-
firmed in Table 4 which documents the
correlations among the residual series
from Equation (1) for individual coun-
tries. The correlations among Indone-

sia, the Philippines, and Thailand re-
main largely unchanged indicating that
the synchronization of their credit cycles
is more likely to be attributable to re-
gional /domestic factors instead of their
co-movements with the global cycle. In
contrast, the correlations between the
credit cycle of Singapore and that of
other countries, especially Malaysia, are
substantially reduced after removing the
global component.
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Table 4: Domestic Credit Risk Correlations

Indonesia Malaysia Philippines Singapore Thailand
Indonesia 1 0 0 0 0
Malaysia 0.28 1 0 0 0
Philippines 0.73 0.09 1 0 0
Singapore -0.09 0.16 -0.23 1 0
Thailand 0.83 0.28 0.72 0.07 1

4 ECONOMIC GROWTH OF
ASEAN-5 IMPACTED BY
CREDIT RISKS

The ASEAN-5 economies have ex-
perienced strong growths over the past
quarter century. Substantial research
efforts have been devoted to understand-
ing the determinants of their economic
growths and to improve the quality of
their growth forecasts. Early studies
have focused on exploring the roles of
trade, price stability, and financial de-
velopment. Motivated by the works
of [4] and [14] that feature credit chan-
nel/frictions into business cycle models
and show how they amplify and prop-
agate shocks to the real economy, em-
pirical studies have established strong
links between credit availability and eco-
nomic growth. However, study on the
explicit impact of credit risk on output
growth has always been scarce. This

paper is motivated by the recent work
of [9], showing evidence that heightened
credit risk has adverse impact on credit
growth /accessibility. A natural conjec-
ture is that credit risk has significant
impact on real economic growth. Thus,
we revisit the economic growth of the
ASEAN-5 countries and examine how
credit risk measures can add explanatory
power and hence improve predictions on
their economic growths.

We collect the quarterly GDP for
each of the ASEAN-5 countries and con-
vert into growth series which covers the
period from 1994Q)2 to 2019Q4 to match
the sample period of our credit risk vari-
ables.? Figure plots the quarterly GDP
growths and Table documents their sum-
mary statistics. All countries except for
Thailand achieved an annualized aver-
age growths of more than 4% over the
past 25 years, outpacing the majority of
the rest of the world.

dInformation on original data definition and source are provided in Appendix A



10

Indonesia

Y

Jin-Chuan Duan & Yangi Zhu / Economic Growths of ASEAN-5 Countries...

Malaysia

WWW

B’Tg“ - Philippines Singapore

g o

S o | WWMM’MV'"\J‘WW W\/’W\N’\A’V\

o

o 7

0o o |

(LR T T T T T T
g 19951 2000q1 20051 2010g1 2015q1 2020q1
4 Thailand

R T

. - . . - ;
199591 2000g1 2005g1 2010g1 2015g1 2020q1

Fig. 2. GDP growth

Table 5: Summary Statistics — GDP Growth Rate (quarterly in percentage points)

(1) 2 6 (4) (5)
VARIABLES sample size mean sd min max
Indonesia 103 1.120 1.549 -7.757 4.867
Malaysia 103 1.252 1459 -6.667 3.935
Philippines 103 1.198 0.850 -2.345 3.377
Singapore 103 1.229 1.785 -2.877 6.079
Thailand 103 0.845 1.903 -6.411 9.098

Prior to examining the value-added
from utilising information on credit risks,
we estimate the following benchmark
growth forecasting model that incorpo-
rates a number of standard real and mon-
etary predictors:

GDP;; =00 x GDP; ;4
+ Bi1 X GDP;y_y4
+ ~ - controls

+ u; + €it

(2)

where GDP denotes the quarter-on-
quarter GDP growth rate. We include
the first and fourth lag of GDP growth

to capture the auto-correlation features
in the gross production with respect
to the previous quarter and the same
quarter in the previous year to capture
seasonality. f3;o and §;; are the coef-
ficients attached to the two lags and
are of our primary interest. We allow
them to vary across the ASEAN-5 coun-
tries to reflect the heterogeneity in the
auto-correlation features of their eco-
nomic growths. The set of control vari-
ables are either growth rate or change
on commonly adopted macroeconomic
measures, which include UNEMP;;_;,
CPIl;4—w, NEER;;—, INT,;_, with
subscript ¢ — 1 denoting the first lag of

®Variable transformation, definition and data source are detailed in Appendix A.
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the growth rate or change.® ~y is the vec-
tor of coefficients in front of the control
variables and “-” stands for the dot prod-
uct of two vectors. We include country
fixed effect u; to capture any country-
specific characteristics that are invariant
of time.

We use least square dummy vari-
able (LSDV) estimator for all our anal-
ysis in this section. Although LSDV is
known to be biased for dynamic panel
models, given our small cross-sectional
N and large T, the bias is negligible
and less of a practical concern. Table
presents the estimation results for the
benchmark regression. The current quar-
ter economic growths of Malaysia and

Singapore are strongly positively corre-
lated with their growths in the previous
quarter and negatively associated with
those one year ago. There’s also evi-
dence suggesting that the GDP growth
of the Philippines is significantly auto-
correlated with its fourth lag. However,
the growths of Indonesia and Thailand
do not exhibit strong links to their past
values. Among the four control variables,
high inflation measured by CPI seems
to hurt economic growth and strong lo-
cal currency is associated with more ro-
bust growth. Overall, these traditional
macroeconomic indicators explain about
22% of the fluctuations in economic
growths of the ASEAN-5 economies.

Table 6: Benchmark GDP Forecasting Model

) @ ® @ ®
VARIABLES Indonesia Malaysia  Philippines Singapore Thailand
Variables with country-specific coefficients
GDP_L1 0.081 0.387*** 0.012 0.207*** -0.041%*
(0.069) (0.012) (0.023) (0.013) (0.015)
GDP_14 0.084 -0.239%** (.13 7*** -0.283*** 0.021
(0.088) (0.008) (0.025) (0.005) (0.011)
Control variables with shared coefficients
UNEMP _L1 -0.256
(0.272)
CPI_L1 -0.160%*
(0.074)
NEER_L1 0.071%+*
(0.013)
INT_L1 -0.015
(0.060)
Total Observations 491
R-squared 0.224

Robust standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1
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Observing the plots of credit risk cy-
cles (Figure ) and GDP growths (Figure
) of the ASEAN-5 countries, it is not
hard to notice that heightened aggregate
credit risks usually signify a looming fi-
nancial crisis and are followed by a deep
trough in economic growth. Hence hav-
ing knowledge of the aggregate credit
risk environment, both global and do-
mestic, may help in understanding and
predicting economic growth. This is con-
firmed by our augmented growth fore-
casting model below, which includes the
global and domestic credit risk measures
as additional predictors. Specifically, we
estimate

GDPi,t =00 X CC[global,tfl
+ i1 X CClyomesticit—1
+ Bio X GDPyy 4
+Bixn X GDPyy_4
+ 7 - controls
+u; + €y

(3)
where CCljomestic,it—1 is the estimated
residual series é;; from Equation (1)
that projects individual country’s CCI
on the global credit risk cycle. Since
Equation (1) is estimated with monthly
global and country-specific CClIs, the
resulting residuals are also of monthly
frequency. We therefore need to con-
vert the global and domestic CCI series
into quarterly frequency before adding
them to the forecasting model. This is
done by keeping the CCIs of the last
month of a quarter, i.e, March, June,

September and December of each year.
Given that the CCIs used for estimating
Equation (1) are of 3-month prediction
horizon and the monthly CCI is calcu-
lated based on PDs of the last trading
day of the month, the quarterly CClIs
that we extract provide credit outlook
for the subsequent quarter immediately
after the prediction month. For example,
the 3-month CCI in March 2019, which
correspond to 2019Q1, reflects the ag-
gregate credit outlook for 2019Q2 and
hence may provide additional informa-
tion for forecasting the economic growth
in 2019Q2.

The estimation results in Table indi-
cate that for all ASEAN-5 countries ex-
cept for Indonesia, the economic growths
are significantly impacted by the global
credit risk environment. A 1% rise in
the 3-month global aggregate credit risk
is associated with more than 10% reduc-
tion in the quarterly economic growths
for Malaysia, the Philippines and Sin-
gapore and 4.7% for Thailand. In addi-
tion to responding to the global credit
risk movement, the economic growths
of Malaysia and Thailand are also ad-
versely affected by their domestic credit
risks in excess of the expected level from
the global component. With credit risk
outlooks available in both global and
domestic dimensions at the beginning
of each quarter, the overall explanatory
power of our forecasting model increases
by more than 3% as compared to the
benchmark model.
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Table 7: GDP Regression 11

0 @) ®) @) ©)
VARIABLES Indonesia  Malaysia  Philippines Singapore Thailand
Variables with country-specific coefficients
CClI_global L1 -0.653 -16.542%**  _13.576***  -18.682***  -4.666%**
(0.747) (0.561) (0.878) (0.920) (0.135)
CClI_domestic_L1 -0.173 -9.989%** -0.171 3.241%* -2.330%**
(0.532) (0.673) (0.193) (1.360) (0.345)
GDP_L1 0.076 0.293%%* -0.097** 0.152%%%  -0.096***
(0.085) (0.010) (0.029) (0.009) (0.010)
GDP_14 0.090 -0.274%%% 0.079* -0.201%%*  -0.044%**
(0.138) (0.010) (0.035) (0.004) (0.008)
Control variables with shared coefficients
UNEMP_L1 -0.169
(0.255)
CPI_L1 -0.159
(0.082)
NEER_L1 0.067**
(0.016)
INT_L1 -0.023
(0.078)
Total Observations 491
R-squared 0.256

Robust standard errors in parentheses
¥k p<0.01, ** p<0.05, * p<0.1

5 NOWCASTING GROWTHS
WITH INTRA-QUARTER
CClIs

So far we have only used the 3-month
credit risk outlooks at the beginning of
quarters to help forecasting economic
growths. But we can actually construct
monthly CCI series for other prediction
horizons which in principle provide more
up-to-date credit risk information within
a quarter to further improve the predic-
tion quality on economic growths. Two
such CCI series are (i) the 2-month CCI
for the first month of a quarter and (ii)

the 1-month CCI for the second month of
a quarter. They provide updated assess-
ments on the credit risk outlooks for the
remaining two months and one month of
a quarter, respectively. These two intra-
quarter series are of real-time availability
in the sense that they become available
right after the last day of the respective
month, and hence can be utilised to re-
vise and improve our nowcasting on the
economic growths of a quarter.

In [9], using the global CCI and CCls
of six major countries/regions, the au-
thors show that monthly CCI series ex-
hibit strong auto-correlations with most
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of them having lag structure beyond one
period. Therefore, directly adding the
2-month and 1-month country CCI into
our forecasting model may be inappro-
priate. Their high correlations with the
3-month global and domestic CCIs may
result in distorted and misleading con-
clusions. Hence, we perform the fol-
lowing transformation to mitigate the
problem of collinearity. For the CCI
with 2-month prediction horizon, we
first project its monthly series on the
3-month global and domestic CClIs of
the previous month; that is,

CC]Z%T =+ B X C’C(]global,t—l
+ (5 X CC[domestic,i,tfl
+ocrm

innovation,i,t

(4)
where CCI2™ .. denotes the monthly
residual series. We then sample a quar-
terly sub-series by taking the values for
the first month of a quarter, i.e, Jan-
uary, April, July and October of each
year. Similarly for the 1-month CCI,
we project its monthly series on the 3-
month global and domestic CCIs two
months ago plus the CCT?™ . in the

previous month. Specifically, we esti-
mate

CC]};” =o + B X C1C{Iglobal,t—2
+ 5 X CCIdomestic,i,t72
10 xCcoPm

innovation,i,t—1

+cerm

innovation,i,t

(5)
where CCI}™ . . captures additional
shocks or revised credit outlooks that
are independent of previous information.

Similarly, we sample a quarterly sub-

series but keep the values for the second

month of a quarter. These two quarterly
series — CCI*™ and CCT}™

innovation innovation
— can be used to augment our growth
forecast model and in principle yield a

better performance.

GDPi,t =Q;0 X C'C’[global,tfl
+ (0781 X CC[domestic,i,t—l

innovation,i,t
+ K

x C CIianrLLovation,i,t
+ Bio X GDP; ;4
+ Bi1 X GDP;y 4
+ 7 - controls
+ u; + €4

(6)

As can be seen from Table , inclu-
sion of the updated assessment on the
aggregate credit risk environment dur-
ing the predicted quarter increases the
explanatory power of our forecasting
model tremendously from 25% to 35%.
As compared to our benchmark model,
there is a more than 50% increase in ac-
counting for the percentage of growth
fluctuations. Negative shocks or adjust-
ments on credit outlook at the end of
the first month of a quarter are associ-
ated with lower economic growths for
all countries except for the Philippines
whose growth seems to respond nega-
tively to heightened credit risks in the
second month of a quarter. Such nega-
tive adjustments, however, do not result
in further lower growths for the other
four countries. Instead, their quarterly
GDP growths are positively correlated
with such adjustments which could be
due to over-reacting to the shocks in the
first month of a quarter.
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Table 8: GDP regression III

(1)

Indonesia

VARIABLES

(2) 3) (4) (5)

Malaysia  Philippines Singapore  Thailand

Variables with country-specific coefficients

CCl_global L1 2.019** -18.353%F%*  _13.989*%**  _18.675***  _5.091***
(0.479) (0.759) (0.845) (0.773) (0.727)
CCI_domestic_L1 -0.481 -11.154%** -0.467 3.386* -4.840***
(0.363) (0.534) (0.324) (1.359) (0.309)
CCI2m_innovation -11.823*** _66.757*** -2.189 -61.933**%*  _34.163***
(1.803) (3.250) (1.111) (0.616) (2.737)
CCI_1m_innovation 7.551%* 80.540*** -5.658*** 14.925%** 17.688***
(2.602) (4.517) (1.103) (3.050) (2.458)
GDP_L1 0.215 0.294*** -0.094*** 0.112%%* -0.094***
(0.102) (0.008) (0.020) (0.008) (0.008)
GDP_L4 0.052 -0.237F** 0.072* -0.243*** 0.061***
(0.078) (0.008) (0.027) (0.005) (0.004)

Control variables with shared coefficients

UNEMP_L1 -0.207
(0.232)
CPI_L1 -0.142
(0.078)
NEER_L1 0.049**
(0.014)
INT_L1 -0.045
(0.046)
Total Observations 491
R-squared 0.353

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

6 CONCLUSION

The ASEAN-5 economies have been
growing rapidly for decades, yet the role
of their credit risk cycles are hardly stud-
ied. To the best of our knowledge, this is
the first scientific study that character-
izes the credit risk cycles of the ASEAN-
5 countries and examines their impacts
on economic growths. This work also

serves as the first attempt to explore
how information on aggregate credit risk
environment can help increase the ex-
planatory power of a growth forecast-
ing model. More empirical studies may
be carried out to improve the forecast-
ing/nowcasting usage of credit risk in-
formation on economic growth and/or
to ascertain the benefit of using such
information on other economies.
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Appendix A.2 Data Transformations

Variables

Transformation

GDP

UNEMP

CPI

NEER

INT

Quarter-on-quarter growth rate is calculated based on
the quarterly GDP data

Quarter-on-quarter change (first difference) is calculated
based on the quarterly unemployment rate

Monthly growth rate on CPI is calculated based on the
raw data. The series is then converted to quarterly
frequency by summing up the 3 monthly growths in a
quarter

Monthly growth rate on exchange rate is first calculated
based on the raw data. The series is then converted
to quarterly frequency by summing up the 3 monthly
growths in a quarter

Change (first difference) on interest rate is first calculated
based on the monthly raw data. The series is then
converted to quarterly frequency by summing up the 3
monthly changes in a quarter

17
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