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Abstract

In Malaysia, the government debt is in increasing trend. If the debt reaches its
unsustainable level, this could affect the stability of the country as unsustainable debt
could lead to sharp adjustment, if not a crisis. For this reason, assessing public debt
threshold level is very important especially when considering the current level of public
debt situations in Malaysia. Therefore, the main objective of this paper is to determine
the threshold levels of public debt for Malaysia by examining the link between public
debt and the economic growth. Specifically, this paper evaluates Malaysian
government capability of running a public debt in the long run and remains solvent
using quarterly time series data spanning the period 1990 -2015. Estimation techniques
OLS, Spline regression technique, and VECM were employed to ensure the robustness
of the results. The results show there is a negative long run relationship between public
debt and economic growth of Malaysia. The result also shows the existence of the debt
threshold level of 60% of GDP of Malaysia.
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1. Introduction

Public debt is the total amount, including total liabilities, borrowed by the government
to meet its development budget. Government debt relates to how much a country owes
and is owed by a central government which acts as the liability of the nation. Changes
in government debt over time is the outcome of government budget deficits. Budget
deficit and public debt are interrelated as they affect each other. There has been a strong
interest among policy makers and academician in the effect of public debt on economy,
particularly since the impact of Asian financial crisis and the global financial crisis.
This is because during those periods Malaysia budgets deficits normally were financed
by debts.

Economists generally agreed countries that continuously in debt may suffer a slower
growth, and more prone to economic and financial instability. Several studies have
looked at the relationship between these two variables. For example, Pattillo, Poirson,
and Ricci (2004) found that, at the low level, debt positively affect economic growth.
However, at the high level, debt would negatively affect economic growth. Study by
Krugman (1988) and Sachs (1989) exhibited a negative effect of debt on growth. In
case of Malaysia, Aslam and Jaafar (2020)finds a negative impact of public debt on
economic growth. Meanwhile, Cunningham (1993) finds a negative and significant
impact of the public debt on the economic growth in for Bangladesh, Malaysia,
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Indonesia, South Korea, Philippines, Thailand and Sri Lanka. Karagol (2012)
investigated short term and long-term external debt and economic growth relation in
Turkey. The study showed in the long run, external debt and economic growth are
negatively related. In contrast, Ahmed and Miller (2000)find no relationship between
public debt and economic growth of South-East Asian and South Asian countries.

Number of previous studies have provided evidence on the negative relationship
between growth and debt of a country. For example, long term negative relationship
was found by Mitze and Matz (2015)that investigated the relationship between
economic output and regional public debt in German federal states from 1970 to 2010.
Gomez-Puig and Sosvilla-Rivero (2015) found evidence of negative Granger causality
between growth and many countries’ sovereign debt. Siddique, Selvanathan, and
Selvanathan (2015)that examined short-run and long-run external debt and economic
growth relationships in 40 HIPCs found debt as a share of GDP negatively influence
growth. In contrast, Panizza and Presbitero (2013)and Puente-Ajovin and Sanso-
Navarro (2015)could not identify negative Granger causality between economic growth
and sovereign debt of OECD nations.

Subsequently, this has prompted researchers to determine the threshold level for debt.
For example, Reinhart and Rogoff (2010) that examined the relationship between
public debt, growth and inflation for both developed and developing countries found
the threshold level for government debt at 90% over GDP. The study also found
government debt reduces the growth of developed country by 1%, while for developing
countries by 2.9%. Caner, Grennes, and Koehler-Geib (2010) also examine the
threshold level of debt for developed and developing countries. For the full sample,
they found the threshold level of debt is 77%, while for a sub-sample of developing
countries, the threshold level is 64% of the GDP.

In the 1990s, Malaysia total outstanding public debt reached an all-time high of 80.7%
and a record low of 31.8%. From 1990 to 2018, an average Malaysia’s public debt
accounted about 50.2% of the country’s GDP. To ensure the debt level is manageable,
Malaysia has set the self-imposed limit on the public debt. These government self-
imposed debt ceiling, however, has been raised multiple times, from 40% in 2003 to
45% in 2008. In 2009, the limit has been increased to 55%, and recently the ceiling was
raised temporarily to 60% from last August to end-2022 to bolster Malaysia fiscal
position to counter the impact of the Covid-19 pandemic. Even though the ratio of debt
to GDP has breached the 55% limits, the Ministry of Finance claims that the debt is still
manageable. Therefore, this study seeks to verify this by estimating the threshold level
of public debt for Malaysia based on the approach introduced by Khan and Ssnhadji
(2001)).

2. Data and Methodology

This study uses quarterly data from 1990 to 2015. For the two main variables, real
output growth and public debt, data were obtained from the Thomson Reuters
DataStream. The output growth was computed as a change in the real GDP. This paper
also employs additional variables such as government revenue and government
expenditure, terms of trade (measured as a ratio of export to import), real interest rate,
consumer price index, inflation rate, and nominal exchange rate. In the estimation, all
data are transformed into logarithm form.



In estimating the threshold level for public debt, this paper follows the same approach
as Khan and Ssnhadji (2001)); the technique that they used in threshold analysis for
inflation. Using a similar technique, the threshold effect of public debt on economic
growth is estimated using the following equation.

Agdp, = vi X +vifiscal,_; + 8p; [fbz — fb"] + & (1)

where,
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Agdp; is the change in logs of real GDP, X;_; is a vector of controlled variables (CPI,
terms of trade, interest rate and nominal exchange rate), fiscal,_; is a vector of fiscal
variables including government expenditure and government revenue (all scaled by
GDP), p; is a dummy variable for the public debt, fb* is the threshold level for public
debt which determined arbitrarily based on the value of mean and standard deviation of
the series, while v,, yi and § are parameters to be determined, and ¢, is the disturbance
term which is independent and identically distributed (iid), and, i and j = 0,1, ... .
Parameter fb* represents the threshold level for public debt ratio. Parameter
fb*represent the threshold level for public debt ratio, while fb,, represent the public
debt. The parameter of interest is 6 as it determines the existence of a threshold effect
of public debt on real GDP growth.

In addition, this study used a spline regression technique, where in Equation (3), p;
capture the actual debt levels.

(fbu:iffby > fb*
P = { 0:if fb, < fb*

This specification allow for marginal effects of public debt on growth to vary around
the threshold value (fb*) (Adam, Cobham, & Kanafani, 2004). Similarly, the value of
fb* is determined arbitrarily based on the mean and standard deviation values of public
debt to GDP ratio, while the threshold level is determined by the fb* that minimizes
the residual sum of the squares (RSS) of the utilized equations in estimation.
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The study also used spline regression technique in the Vector Error Correction Model
(VECM) framework to investigate the threshold effect of public debt on economic
growth in Malaysia. For this, the arbitrary threshold parameters are treated as
exogenous variable in the VECM model to determine the threshold level that minimizes
the residual sum of squares. In addition, the study also employed different sets of
explanatory variables in the VECM analysis to check the robustness of the OLS
estimates.

The data are subjected to unit root using Augmented Dickey Fuller (ADF) and Phillip-
Perron (PP) test before carrying out the appropriate estimation (Table 1). In general, the
results from the unit root tests show that all series involved in this study are stationary
at first different. Therefore, the first difference will be used in the subsequent estimation
process.



Table 1: Stationary properties of the data

Note: ** significance at 5%. Figure in () is critical value. Figure in [ ] is lag length for
ADF and bandwidth for PP test. Critical values for 5% is -2.889 for intercept analysis,
while -3.454 is for intercept and trend analysis. All data are in logarithm.

3. Estimation Results and Findings

Multivariate co-integration analysis

The analysis begins with examining the long-run relationship between real GDP growth
and the variables studied. For this purpose, the Johansen co-integration tests were
conducted on multivariate Vector Autoregressive (VAR) models consisting of GDP
growth, public debt, external debt, domestic debt, interest rate, consumer price index,
exchange rate and terms of trade. The result from the test is presented in Table 2. The
trace tests show that there is three cointegration vector between the variables. The result
suggests there is a long-run co-movement between these variables.

Table 2: Result from multivariate cointegration tests

%5 | Maxdmum | %5 | Conclusion
Variables Ho | Statistic | Malue Value
ATT »<3 | 6695 | 6852 | 2240 | 33.46 | quationat
r=5 | 2322 | 2068 | 1636 | 2007 | Stgnificant
r<7 | 006 | 376 0.067 376

Note: A indicates first aifference, * Significant at 5%. **Significant at 1%

Threshold level of public debt

In estimating the threshold level for public debt, the first step is to determine the
arbitrary threshold levels. In this study, the arbitrary levels are determined based on
the mean and standard deviation values of the debt series. Based on these two values,
the arbitrary threshold levels (fb*) between 40% and 90% of GDP will be used in this
study. The results from the Ordinary Least Square (OLS) estimation with dummy
variable for the arbitrary threshold levels for public debt are shown in Table 3.

The estimation results in Table 3 show Model 5 with the threshold level higher than
60% of GDP outperformed other models based on the selection criterion suggested by
Khan et al. (2001). Specifically, Model 5 has the lowest residual sum of squares, AIC
and SBC, higher likelihood, highest R-square, and passed the entire diagnostics tests at
5% significant levels. The finding suggests the threshold level for Malaysia public debt
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is 60% of the GDP. Thus, a public debt higher than 60% of GDP could negatively
affects Malaysian economic growth.

This study also used spline regression techniques as a robustness check to the OLS and
dummy model. For this, the same ranges of arbitrary threshold (40% to 90% of GDP)
have been used, and the significant fb* is chosen as the threshold level. The model was
estimated in the VECM framework that included all the arbitrary threshold levels as
exogenous variable. Table 4 provides the results that obtained from spline regression
and VECM.

In general, the threshold analysis using VECM framework supports the results obtained
from the OLS methods. Model 5 with the public debt threshold level fb*> 60% of GDP
outperformed other models in Table 4. Model 5 is the model with the lowest residual
sum of squares, lowest AIC and SBC, and highest likelihood ratio and R-square. This
confirms the earlier results from OLS estimation that Malaysia’s public debt threshold
level is 60% of GDP. The result implied that if Malaysian public debt is higher than
60% of GDP, it could negatively affect the economic growth.



Table 3: Threshold Estimations from a series of OLS Regressions




Deht>0.85 0003

GDP [0:423]

Deht=0.90 -0.012
Gbp [-6-468}
Sum 1671904 | 1670555 | 1674807 | 1670310 | 1647206 1670761 | 16714890 | 1671876 |1665832 |1671.638 1668.060
Sqyared

ol

infd

criterion

criterion

Watson-stat

likglihood

Note: A indicates first difference, figures in [] are t-statistics, *significant at 5% level.




Table 4: Threshold Estimations from VECM Models with Spline Regression Technique

Modeldl | Model2 | Model 3 | Model4 | Model5 | Model6
GDPG, 0631 0598 0577 0601 0570 0.606
GOVREV:, 5237 -2.842 8.448 -3176 0-969 -8.008
R -0461 -0.580 -0-704 -0534 -0656 0511
[-2166] | {-2:694] |{-3:165} |{-2489} | {3337 | {2436}
CPly -88.886 |-92.207 | -73450 |-68276 |-71.526 -49:417
7ot} | (3837 | {3501} | {1364 | {-3479] | {6983}
Intercept 0:482 0:469 0379 0:304 0:338 0157
[2.201}

Debt >0.45 GDP -0.022
f-0-566}
Debt >0.50 GDP -0.019
[-0-562}
Debt>0.55 GDP 0.135
fo-669}
Debt>0.60 GDP -0.010




Debt>=0.65GDP
Debt>=0.70-GDP
Debt>0.75GDP
Debt=0.80-GDP
Debt=0.85GDP
Debt=0-90-GDP
R-squared 0514 | 05133 | 6534
Seensa oo oo | DE0 244 ) DDA | OO0 E00
FE-statistic 14033 | 14012 | 15497
Loglikehhood =257 571 | -257.607 | -255.464
Schwarz criterion | 54659 | 5467 | 5424

Note: [] indicates t-statistics. * denote 5% alpha level.




Figure 1 displays the graphical analysis of the Malaysian public debt and economic
growth, with the horizontal line representing the estimated public debt threshold level
of 60%. The graphical analysis shows that the Malaysian debt ratio to GDP is below
the estimated threshold level of 60% except between 1990 to 1992 which were higher
than the estimated threshold level. The estimated 60% threshold level of this study is
same with the new stationary debt level recently decided by the Malaysia government,
in order to cover increase in its expenditure due Covid-19 pandemic.

Figure 1: Threshold level for Public Debt
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4. Conclusion

This study examined the link between public and economic growth in Malaysia using
quarterly data from 1990 to 2015. Following the work of Khan and Ssnhadji (2001)),
this study used both Ordinary Least Square (OLS) for short run dynamic and VECM
for long run analysis, incorporating spline regression techniques in both methods. The
result shows the existence of the debt threshold level of 60% of GDP in the case of
Malaysia for the sample period. The result was robust to different econometric
technique and model specification. The findings from this study suggest that a debt
level below 60% of GDP would stimulate stable economic growth for Malaysia, while
the debt higher than 60% of GDP would be detrimental to long run economic growth.
Based on Malaysia public debt figure and the threshold level, then we can conclude the
situation for Malaysia, whether the current debt already detrimental to the growth or
not. Or could be Malaysia debt is still too low for it negatively affect the growth. This
study amplifies the urgency for fiscal restraint to ensure the sustainable economic
growth in Malaysia.
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