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ABSTRACT

Most past studies have assumed a symmetric relationship between income distribution and
household indebtedness. Therefore, linear or symmetric modelling would miss possible
asymmetric relationships between income distribution and household debt, resulting in
misleading conclusions and policy suggestions. Thus, this study has explored the potential
asymmetries between household debt and income inequality within long-run and short-run
relationships. This study discovered that the association between income inequality and
household debt was asymmetric in the long and short run using the nonlinear autoregressive
distributed lag model. The results showed that only decreases in income inequality had a
significant and positive effect on household debt, while increases in income inequality did
not have a significant effect. The findings emphasised the need for policies to reduce
income inequality to lessen debt among Malaysian households.
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INTRODUCTION

Interest in the linkage between household debt and income inequality has emerged since the eruption of the
subprime mortgage crisis in the U.S. People observed that the increasing trend of income inequality correlated
with rising domestic debt. Due to the global financial crisis of 2008/09, income inequality worsened in most
countries globally, followed by an excessive accumulation of debt among households. According to Fisher
(1933), mounting household debt could ultimately cause a recession in the economy. Against this backdrop, a
debate has arisen whether the widening income gap leads to increased household debt, which could be a culprit
for financial turmoil and economic instability (Koong and Lee, 2016; Cardaci, 2018; Bodea et al., 2021).

In Malaysia, the household debt level has portrayed a drastically rising trend over the past two decades,
both in absolute terms and as a share of the GDP. Since 1997, household debt (measured as total household
credit) has increased more than ten-fold, registering an average annual growth rate of 11.4% to reach RM1.098
trillion as of March 2021 (Bank Negara Malaysia, 2021). Correspondingly, household debt increased from
43.7% of the GDP in 1997 to 74.7% in September 2020. With the persistent increase in lending to the
household sector, household credit accounted for 62.7% of private sector credit in 2021, surpassing business
credit since 2004 (Bank Negara Malaysia, 2021).

Turning to income distribution in Malaysia, different indicators of income inequality have suggested
different pictures of how income distribution has evolved. Taking the Gini index, for example, the net Gini
coefficients from the standardized World Income Inequality Databased (SWIID) (Solt, 2020) indicated that
income gaps had been steadily narrowing since the 1990s. The top income shares from the World Inequality
Database (2020) have shown that the pattern of income distribution did not change much from 1996 to 20109.
As shown in Figure 1, the 90th and 99th percentile income shares have been moving within the range of 42% -
46% and 14% - 19%, respectively.
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Figure 1 Household debt and top income shares in Malaysia, 1996 to 2019

Additionally, Figure 1 also displays that household debt has not always co-moved with changes in
income shares in the same direction. This preliminary observation might signal that the relationship between
household debt and income inequality has not necessarily been symmetric.

Despite growing interest in investigating the impact of income inequality on household debt among
researchers over the past decades, the related empirical evidence has remained limited and inconsistent (see,
among others, Perugini et al., 2016; Berisha and Meszaros, 2017; El Herradi and Leroy, 2020; Stefani, 2020;
Bazillier et al., 2021). Additionally, most past studies have assumed a symmetric relationship between income
inequality and household indebtedness. In this regard, Fasianos et al. (2017) questioned whether income
distribution and household indebtedness were asymmetrically related and found supporting evidence in the
U.S. The empirical work of Fasianos et al. (2017) might explain the inconsistency among the existing evidence
of the household credit — income inequality relationship; however, relevant evidence of an asymmetric
relationship remains scarce.

Thus, this study investigated the presence of asymmetric relations between household debt and income
inequality in Malaysia. Specifically, this study examined (i) whether income distribution mattered for housing
debt in the short-run and the long run and (ii) whether the short-run and long-run effects of income distribution
on housing debt were asymmetric in the case of Malaysia.
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The contributions of this study have been fourfold. First, the empirical results were expected to answer
whether income distribution played an important role in determining household debt in Malaysia. Hence, this
research could provide useful hints to the Malaysian government, related ministries, and other interested parties
in explaining and managing changes in household debt. Second, the employment of asymmetric modelling in
studying the distributional income effect on household debt has been the first in the Malaysian context to the
best of the authors’ knowledge. Thus, the empirical findings of the current study could contribute to the
expansion of the related literature on household debt. Third, this study employed national income shares of the
90" and the 99" percentile of Malaysian households to measure the degree of income inequality. The
alternative use of top income shares of different income brackets could assess the robustness of empirical
results against different income inequality measures, including the most commonly used Gini index. Fourth and
last, this study focused on Malaysia, a small and open economy that has experienced a steadily increasing trend
in household debt over the past two decades. Malaysian data rather than more commonly used American data
could show whether the finding of an asymmetric relationship by Fasianos et al. (2017) holds in a small and
open Asian country.

The remainder of this paper is structured as follows. Section 2 discusses stylised facts regarding
Malaysia’s household indebtedness and income distribution. Section 3 elaborates on the data and methodology
employed in this study. Section 4 reports and discusses the results. Section 5 concludes the study and provides
some important policy recommendations.

LITERATURE REVIEW

Numerous past studies have been conducted on the relationship between income inequality and household debt.
However, the empirical results of these studies have remained inconclusive. In particular, the existing literature
has identified three channels through which income inequality relates to household debt. First, higher income
inequality leads to a higher supply of credit, as the top income groups with higher propensities to save reinvest
in loanable fund markets (Kumhof et al., 2015). Second, poorer households tend to maintain their living
standards by borrowing due to stagnating real wages (Sukmana and Ibrahim, 2018; lacoviello, 2008; Krueger
and Perri, 2006). Third, as income inequality increases, low and middle-class households tend to borrow to
keep their consumption at the level of the upper social classes (Christen and Morgan, 2005; Frank et al., 2014;
Georgarakos et al., 2014; Carr and Jayadev, 2015), resulting in a phenomenon known as “keeping up with the
Joneses”.

By employing the Johansen co-integration methodology, Berisha et al. (2015) showed that household
credit and income inequality shocks were positively and significantly related, using U.S. data from 1919 to
2009. Similarly, an earlier study by Christen and Morgan (2005) discovered that worsened income inequality
led to increased consumer borrowing in the economy. The study also highlighted the fact that the widening of
the income gap contributed to households’ non-revolving debts, which were used to purchase durable goods.
By focusing on nine industrialised nations, Klein (2015) researched the income inequality-debt nexus between
1953 and 2008. The results obtained from the panel co-integration technique indicated that income inequality
and household debts were positively associated. Specifically, a 1 per cent rise in income inequality could lead
to a 2-6 per cent increase in consumer borrowing. Likewise, EI Herradi and Leroy (2020) suggested that
households’ credit expanded with increased income inequality in 12 developed economies. The study also
stressed that the positive linkage between the income gap and credit expansion was particularly true for
individuals in the high-income group.

Additionally, a study by Perugini et al. (2016) utilising a dataset of OECD countries from 1970 to 2007
revealed that income concentration could cause a rise in individuals’ indebtedness. Similarly, Bahadir et al.
(2020) found a positive association between income inequality and household credit in 32 countries using
quarterly data between 1990 and 2017. According to the authors, the higher the Gini coefficient, the more
households would face credit constraints.

On the contrary, a study by Berisha and Meszaros (2017) documented a significant and negative
relationship between household debt and income inequality in the U.S. from 2003 to 2012. Some recent studies
have offered different explanations to address the contradiction among the past studies on the income
inequality-debt nexus. Bazillier et al. (2021), for instance, argued that the structure of income inequality
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mattered. The results suggested that greater income inequality induced higher household borrowing, using a
panel dataset consisting of 30 developed countries covering the period of 1970 to 2017. The effect was stronger
when the top-middle income gap was wider than the top-low income gap.

On the other hand, Coiboin et al. (2020) used micro-level data. They showed that low-income
households in high-inequality regions accumulated less debt relative to their income than low-income
households in lower inequality regions. Most recently, Loschiavo (2021) used survey data to investigate the
association between regional income disparities and household debts among Italian households. The study
discovered that income inequality had an inverse impact on the likelihood of being indebted.

Previous studies on the income inequality-debt nexus in Malaysia remain scarce. A study by Yusop et
al. (2020) utilising Johansen’s co-integration test revealed that Malaysia’s income inequality and household
debts were positively correlated. By employing a time series dataset from 1994 to 2017, the Gini index was the
major determinant for total debts borne by Malaysian households. Moreover, Soh et al. (2017) has been the
only empirical study that has explored the effect of total household credit on income inequality in Malaysia.
Using total household credit and mean-median income dispersion as the proxy, the authors found that
household debt had a mixed effect on income inequality. In particular, a positive relationship was shown for the
macro-level analysis, while a negative effect was found in the micro-level model.

Interestingly, all the studies reviewed above assumed a linear combination between the two variables.
Fasianos et al. (2017) argued that the relationship could be asymmetric, where the impact of rising inequality
on household debt could be different from the impact of declining inequality. Using U.S. data, the authors
found that income inequality had a significant positive effect on household debt when the income distribution
was worsening. Still, the effect was statistically insignificant when the income distribution was improving. This
finding implied that linear models might produce misleading inferences for policymakers in the presence of
asymmetry.

METHODOLOGY

The Model

This study applied the recently developed nonlinear autoregressive distributed lag (NARDL) model (Shin et al.,
2014) to investigate the asymmetric short-run and long-run effects of income inequality on household debt to
accomplish its research objectives,

Firstly, a long-run equation of household debt was formed as follows:

HHD, = ay + &, INEQ, + a,Y; + e, )

where HHD represents the household debt level in Malaysia, INEQ is the income inequality in Malaysia, Y
denotes the level of economic growth of Malaysia, and e, is the white noise error term of period t. The variable
Y is included to control the effect of economic growth or development level on household credit, as suggested
in Luo (2020) and Bazillier et al. (2021). Equation 1 is the linear or symmetric long-run model of household
debt. The response of household debt was assumed symmetric to both the increases and decreases of income
inequality in the long run. Within the context of a linear relationship, a; is expected to be positive given the
priori (Christen and Morgan, 2005; Krueger and Perri, 2006; lacoviello, 2008; Kumhof et al., 2015).
Following Shin et al. (2014), Equation 1 was extended to its asymmetric counterpart as:

HHD, = By + B1POS; + B, NEG, + B3Y; + & (2)

where B, and B, represent the asymmetric impact of widening-inequality (POS) and narrowing-inequality
(NEG) on household debt. The two variables are decomposed from INEQ through:

t t
POS, = Z AEX! = z max (AINEQ;, 0) 3
= =
t t
NEG, = Z AEX = Z min (AINEQ;, 0) @)
= =
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where POS is the partial sum of the positive increases in inequality while NEG is the partial sum of the
negative changes in inequality, the existence of an asymmetric long-run relation can be assessed by testing the
null hypothesis of no asymmetry, Ho: |8, = |B,|. Rejection of the null at conventional levels of significance
implies that the impact of income inequality on household debt is asymmetric. Finally, Equation 2 can be
framed within a NARDL bound test structure as:

ni n2
AHHD, = ay + a,HHD,_; + a,P0S,_; + azNEG,_; + a,Y,_, + Z 6,AHHD,_, + Z 6,4P0S,_,
p=1 p=0
n3 n4 (5)
+ Z 0;ANEG,_, + Z 0,4Y,_, + Uy
p=0 p=0

where that captures both short-run and long-run asymmetries within the same framework. The existence of the
co-integration can be evaluated by computing the Wald F-statistics from the null hypothesis of a, = a; =
a, = 0. In line with the hypothesis of a positive relationship between household debt and income inequality, a,
is expected to be positive while a5 is expected to be negative. The optimal lag lengths p of each short-run
dynamic is selected based on the Akaike information criterion (AIC). Finally, the estimation of Equation (5) is
subject to the standard diagnostic tests of the ARDL model, which include; detection for serial correlation of
residuals, conditional heteroskedasticity, parameter and error variance stability, and distribution of the error
terms.

The Data

This study employed five variables and annual observations of Malaysia spanning from 1996 to 2019. The
dependent variable HHD was measured by total household credit (in RM million). Income inequality was
measured alternatively by the Gini index (GINI), the national income share of the top 1% income group (P99),
and the income share of the top 10% income group (P90) in Malaysia. The control variable of economic
growth (RGDPPC) was measured in real GDP per capita (2015 USD). The sources of data were the monthly
statistical bulletin of Bank Negara Malaysia (2020) for total household credit, the Economic Planning Unit of
the Prime Minister’s department, Malaysia for the Gini index, the World Inequality Database (2020) for
income shares, and the World Development Indicators for the real GDP per capita, respectively. All variables
were expressed in their natural logarithm form before the inferential estimations.

Panel A of Table 1 reports the descriptive statistics of the variables. The range of HHD (RM133.25
billion to RM1.17 trillion) indicates the drastic increase in the household credit level over the observation
period. In terms of the income shares, Malaysian households that belonged to the 99™ and the 90™ income
percentile held 16.98% and 44.66% of total national income, respectively. In addition, the relatively low
standard deviations of the Gini index and the top income shares implied that there had been no notable change
in the shares of national income held by the top income groups since 1996.

Table 1 Descriptive Statistics and Correlation Matrix, 1996-2019
Panel A: Summary Statistics

HHD GINI P99 P90 Y
Mean 556.92 43.5862 16.9808 44,6625 8071.012
Maximum 1177.48 46.2000 19.2600 46.4000 11391.69
Minimum 133.250 39.9000 14.8700 42.6100 5802.878
Std. Dev. 359.72 22711 1.4477 2.3102 1719.830
Jarque-Bera 2.4957 2.5765 2.0855 2.2040 1.8590
Panel B: Pairwise Correlation

HHD GINI P99 P90 Y
HHD 1.0000
GINI -0.9464 1.0000
P99 0.5695 0.9051 1.0000
P90 -0.4752 0.6079 0.6265 1.0000
RGDPPC 0.9887 -0.9211 0.4873 -0.4090 1.0000

Panel B of Table 1 shows the pairwise correlations between the variables. Interestingly, the correlation
between HHD and P99 was positive, consistent with the intuition that widening income inequality tends to
associate with household credit. However, the sign of the correlation changed to negative when P90 and GINI
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were used to measure income inequality. While the correlation coefficient does not imply causation, the change
in sign of linear correlation hinted at the possibility of the asymmetric response of household debt to changes in
income distribution.

RESULTS AND DISCUSSIONS
As a preliminary exercise, all variables employed were subjected to unit root tests for determining their
stationarity. Table 2 reports the results of the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit

root tests.

Table 2 Results of the ADF and PP unit root test

Level First Difference
Variable ADF PP ADF PP
HHD -0.8590 -0.5109 -3.9605™" -4.0237™
GINI -2.4173 -1.8342 -2.9418" -2.7611"
P99 -2.0557 -2.0977 -4.9225™ -5.0179™"
P90 -1.5806 -1.6640 -3.4786™ -3.6744™
RGDPPC -3.2407 -4.3542™ -5.5088™" -5.5192"""

Notes: The test equations of the ADF test included a constant term and linear trend for variables at level and a constant term for variables at
the first difference. Optimal lag length selections were based on the AIC. The bandwidth selections and the spectral estimations in the PP

ok ok

test were based on the Newey-West and Bartlett kernel approaches. *,”", ™" denotes rejection of null hypothesis at the 10%, 5% and 1%
significance levels, respectively.

As suggested from the results of the unit root tests, both the ADF and PP tests agreed that; HHD, GINI,
P99, and P90 were integrated at the first order or 1(1), while Y was considered (1) from the ADF test but 1(0)
from the PP test. Nonetheless, as all variables employed were integrated at an order of less than two, the data
set employed satisfied the prerequisite of the ARDL bound test and model estimation.

Table 3 tabulates the results of the ARDL bound test for nonlinear co-integration. The result indicated a
cointegrating relationship between income inequality and the determinants at the 1% significance level,
regardless of whether income inequality was measured using the Gini index or the top 1% and 10% income
shares. In conclusion, the unit root tests and the bound test results provided the foundation to proceed to the
NARDL model estimation.

Panel A in Table 4 reports the estimated asymmetric long-run relationship between income inequality
and household debt. Considering Model 1, the estimated coefficients suggested a long-run relationship between
income inequality and household debt in Malaysia. However, the long-run relationship was significant only
when income inequality was declining. The estimated £, suggested that for each 1% decrease in the Gini index,
total household credit in Malaysia would decline by 7.41% in the long run. This finding was consistent with the
priori that improved income distribution could reduce the degree of household indebtedness. Turning to the
case of increasing income inequality, however, the estimated 8, was not significant at all conventional levels of
significance. This outcome implied that the episodes of increasing income inequality had no significant long-
run effect on household debt levels.

Table 3 ARDL bound test for Asymmetric Cointegration
Dependent Variable: HHD
INEQ specification F-Statistics ~ 90% Upper Bound  95% Upper Bound 99% Upper Bound

GINI 13.505 3.586 4.306 5.966
P99 14.383
P90 13.861

Notes: The critical bounds were obtained from Narayan (2005) assuming restricted intercept and no trend (Case I, k = 3) given the small
sample size.
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Table 4 Results of estimated NARDL models and Diagnostic Tests
Dependent Variable: HHD

Model | Model 11 Model 111
INEQ = GINI INEQ = P99 INEQ = P90

Variables Coefficient  p-value  Coefficient  p-value Coefficient p-value
Panel A: Long Run Relationships

Constant -7.0646 0.4216 -7.3316 0.3147 -8.7896 0.0438
POS 8.4502 0.2109 1.1877 0.4225 2.2464 0.1761
NEG -7.4060 0.0231 -2.6525 0.0603 -2.8848 0.0026
RGDPPC 1.3181 0.2120 1.4628 0.0908 1.5975 0.0033
Panel B: Short Run Dynamics

APOS 1.1656 0.3057 0.2278 0.2754 1.0063 0.1958
ANEG -1.2219 0.0353 -0.7835 0.0365 -1.2397 0.0752
ARGDPPC 0.0670 0.0052 0.9592 0.0243 0.0143 0.0029
Panel C: Diagnostic Checking

ECT(-1) -0.2276 0.0001 -0.1553 0.0001 -0.2174 0.0004
JB -0.3630 0.8339 0.7174 0.6985 1.8398 0.3985
LM(1) -0.0158 0.8999 0.1362 0.7120 1.4788 0.2240
LM(2) -4.1522 0.1254 1.9035 0.3861 4.3090 0.1160
ARCH(1) -1.4964 0.2212 1.6056 0.2051 0.7952 0.3725
ARCH(2) -1.3956 0.4977 1.7003 0.4273 1.9314 0.3807

Notes: The numbers inside parentheses are lag lengths. The optimal lag lengths selected for the NARDL model are based on the AIC.

Next, Models Il and 1l report the estimated NARDL models with the top 1% and top 10% income
shares as the indicator of the income gap. Both models showed similar results where the estimated S, were
significant at the 1% significance level, while the estimated B, were insignificant. The household debt level
was expected to decrease by 2.65% (2.88%), given a 1% decrease in the top 1% (top 10%) income share over
the long run. Again, the results were consistent with the economic priori and showed an asymmetric response
in Model Il. The reported results from Models I, Il, and Il were similar in terms of sign and statistical
significance. This outcome indicated that the finding of an asymmetric long-run relationship between the
income gap and household debt level remained robust to different measures of income inequality, namely top
income shares and the Gini index.

Panel B in Table 4 also reports the estimated short-run coefficient of each independent variable. The
asymmetric responses of household credit against positive and negative changes of income inequalities existed
in the short run. The reported short-run estimates from all NARDL models suggested that household debts
reacted significantly only to declining income inequalities at the 5% level (Model | and Il) and the 10% level
(Model I11) of significance.

Table 5 Results of the Wald test on Asymmetric Relations

Null Hypothesis Model | Model 11 Model 111
INEQ = GINI INEQ = P99 INEQ = P90
F-statistic ~ p-value  F-statistic ~ p-value F-statistic ~ p-value
WALD (Short) 5.2282 0.0372 4.5688 0.0538 12.247 0.0032
WALD (Long) 4.8791 0.0473 4.3679 0.0586 25.315 0.0001
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Figure 2 NARDL Dynamic Multipliers

To further confirm the discovered long-run and short-run asymmetries, this study performed Wald tests
and generated NARDL dynamic multiplier graphs onto the estimated NARDL models. Table 5 tabulates the
results of the Wald tests performed on both the short- and long-run estimates of the POS and NEG, which
reaffirmed the asymmetric relationships between income distribution and household debt level across all
models. The NARDL dynamic multiplier graphs of each model are depicted in Figure 2, which indicate the
positive or negative effect of income inequality on household debt over time. The resulting asymmetry plots
clearly show that negative income inequality changes induced larger impacts on household debt than positive
changes in the income gap.

This study’s results did not align with Fasianos et al. (2017), who also considered the asymmetric
relationship between income inequality and household debt. The authors revealed that income inequality had a
significant positive impact on household debt when income distribution deteriorated. Still, the effect turned out
to be statistically insignificant when income distribution improved. More importantly, as this study was the first
attempt considering the asymmetric association between household debt and income inequality in Malaysia, the
findings of this study reflected the true picture of the inequality-debt nexus in the country.

Panel C in Table 4 and Figure 3 show the results of several misspecification tests for estimating the
NARDL models (Equation 5). Fortunately, the results of all diagnostic tests suggested that the NARDL models
were free from autocorrelation, conditional heteroskedasticity, parameter and error variance instability.
Additionally, the error correction term coefficients suggested that the long-run relationships of all estimated
models were valid correction instruments for any short-run deviations that occurred. Therefore, the empirical
results obtained were appropriate for the policy implications in the next section.
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CONCLUSION

This study assessed the potential asymmetric short- and long-run relationship between Malaysia’s household
debt and income inequality. The employment of the NARDL technique and yearly Malaysian data yielded
some important findings. First, Malaysia had a significant cointegrating relationship between household
indebtedness and income inequality. Second, it was evident that the cointegrating relationship was asymmetric.
Specifically, household debt tended to decline when national income distribution improved but showed no
significant response when income distribution worsened. The finding of this asymmetric response of household
debt level to income inequality was robust to alternative measures of income inequality. It appeared in both the
short- and long run.

The findings above implied that “keeping up with the Joneses” was far from a common phenomenon in
Malaysia. However, as an improvement in income distribution tends to reduce overall household indebtedness
in Malaysia, it is suggested that policies that could narrow income gaps would also reduce the high household
debt level in Malaysia. Policymakers could consider adopting several strategies or tools in reducing economic
inequality in Malaysian society. First, income redistribution is needed by acquiring income from the rich and
providing financial aid to the lower-income groups. Thus, welfare programs designed for income redistribution
(e.g. food stamps and housing subsidies) should receive additional funding from the government. The current
progressive income tax system could finance welfare programs that tax the rich more than the poor. Second,
existing employment-related policies, such as minimum wage laws and wage subsidies, should be enhanced to
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increase the income of lower-income groups. Third, improving human capital is another way to close income
gaps among Malaysians. In this context, the government should increase its investment in human capital by
providing affordable or free job training and vocational education to lower-income earners who are mostly
unskilled. Empirically, this study showed that the relationship between income distribution and household debt
level is asymmetric, which should be considered for future studies.

Lastly, this study was limited in terms of the time series length employed due to total household credit
data availability. While the empirical results obtained were free from serious misspecification problems, any
reference to these findings should be cited with caution. Further studies with improved data availability are
expected to enhance the robustness of the empirical results of this study.
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