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ABSTRACT

This paper investigates the relationship between Taiwan’s economic growth and
public debt in the period of 1976-2013. The ARDL (autoregressive distributed lag)
approach is used to deal with the series of different orders of integration. The results
show that there is a long-run equilibrium relationship between Taiwan’s economic
growth rate and public debt-to-GDP ratio. Higher public debt reduces Taiwan’s
economic growth in the long run. From a policy perspective, our results support the
argument that the government should reduce public debt to sustain long-run economic
growth.

Keywords: public debt, economic growth, ARDL cointegration method

1. INTRODUCTION

Since the most recent financial crisis, many countries are still seeking solutions
for economic recovery. Although the Ricardian equivalence theorem suggests that all
means of financing government spending have no real effects on output and interest
rates, whether a government should pursue an economic stimulus by conducting
aggressive fiscal policies through debt issuance is under debate.

An essential element of the debate 1s the relationship between public debt and
economic growth. A positive relationship between GDP growth and public
debt-to-GDP ratio indicates that either expansionary government spending financed
by debt can promote economic growth or better economic performance can expand
government’s repayment ability and the issuance of debt. A negative relationship. on
the other hand. displays caution on government borrowing. Many studies (Reinhart
and Rogoff 2010: Checherita-Westphal and Rother 2012: Panizza and Presbitero 2013,
2014: Spilioti and Vamvoukas 2015) find inversely linear or nonlinear relationships
between economic growth and government debt when the public debt-to-GDP ratio
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exceeds a certain level. Other studies (Herndon, Ash and Pollin 2013; Egert 2015)
provide neutral explanations for their relationships.

This paper aims to examine the short-run dynamics and long-run relationship
between Taiwan’s public debt and economic growth by using the autoregressive
distributed lag (ARDL) approach. This approach was proposed by Pesaran et al.
(2001). The advantage of employing this approach to cointegration is that a null
hypothesis of no cointegration can be tested when variables have different orders of
integration. We apply this methodology to Taiwanese data during 1976-2014 since the
ADF tests show that Taiwan’s public debt to GDP ratio i1s an /(1) series and its
economic growth rate is an /(0) series. Our estimation results show that a long run
relationship exists between Taiwan’s public debt-to-GDP ratios and growth rates.
Higher public debt has a significantly negative effect on Taiwan’s economic
performance.

The remainder of the paper is organized as follows. Section 2 discusses related
literatures. Section 3 presents the methodology and results. Section 4 concludes.

2. LITERATURE REVIEW

Numerous studies have examined the relationship between public debt and
economic growth across countries. For example, Checherita-Westphal and Rother
(2012) analyze the economic consequences of public debt on growth for 12 euro area
countries. They conduct a variety of estimation techniques, such as panel data models
with fixed effects, including debt in quadratic function form and in linear form, as
well as instrumental variable models. They find a non-linear relationship between
public debt and growth. After a threshold of about 90-100% debt-to-GDP ratio, high
public debt generally leads to lower economic growth.

Panizza and Presbitero (2013) survey related theoretical and empirical studies
regarding the relationships between public debt and economic growth. Their findings
suggest that cross-country heterogeneity be considered in estimation. Whether high
debt results i low economic growth is inconclusive. Panizza and Presbitero (2014)
employ an instrumental variable approach to investigate the causal effect between
public debt and economic growth. They conclude that public debt does not have a
causal link on economic growth in advanced economies. Spilioti and Vamvoukas
(2015) estimate Greek data from 1970 to 2010, including population growth rate,
trade growth rate, savings, short-term interest rate, unemployment rate, exports, and
etc. Their results show that debt-to-GDP ratios higher than 110% harm economic
growth.

Reinhart and Rogoff (2010) empirically document that high debt-to-GDP ratios
(over 90%) substantially reduce growth for advanced and emerging economies. Yet,
Herndon, Ash and Pollin (2013) replicate Reinhart and Rogoff’s (2010) paper and
conclude that countries with a debt-to-GDP ratio over 90% still have an average
economic growth rate of 2.2%. Their sample set includes 20 advanced economies
over 1946-2009. An additional 30 percentage point increase in the public
debt-to-GDP ratios from 90% to over 120% reduces average GDP growth rates but
not to a substantial extent. Egert (2015) extends Remhart and Rogoff’s (2010) data
sets to test whether a negative nonlinear relationship between debt and growth occurs

[
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during 1946 and 2009. They find that the negative nonlinear correlation appears at
low debt-to-GDP ratio and the thresholds of debt-to-GDP ratio are sensitive to
different selections of countries and time periods.

3. METHODOLOGY

We follow Bal and Rath (2014) and Morley (2006) by applying an ARDL model
to Taiwanese annual data from 1976 to 2014. The data of GDP growth rates and
public debt-to-GDP ratios are obtained from the AREMOS database. GDPGR and
PDGDP denote the GDP growth rate and the public debt-to-GDP ratio. respectively.
Figure 1 depicts the GDP growth rates and public debt-to-GDP ratios. Table 1
summarizes the descriptive statistics of these two variables. The average of Taiwan’s
GDP growth rates during 1976-2014 was about 6.66% and the average public
debt-to-GDP ratio was about 13.95%. The public debt-to-GDP ratio reached 34.23%
m 2014, Table 2 shows that the GDP growth rate and the debt-to-GDP ratio are
negatively correlated.

35
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Figure 1 Taiwan’s GDP Growth Rates and Public debt-to-GDP ratios during 1976-2014

Table 1 Descriptive statistics

Variables Mean Max. Min. S.D. Skewness Kurtosis JB.test  QObs.

GDPGR 6.66 1428 -1.57 3.59 -0.11 3.16 0.12 39
PDGDP 13.95 3423 121 11.56 0.48 1.75 4.03 39

Note: The sample period is from 1976 to 2014.

Table 2 Correlation coefficients of variables

Variables GDPGR PDGDP
GDPGR 1.00 -
PDGDP -0.64 1.00
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A complete ARDL approach to cointegration involves four steps. First, identify
the order of integration of each variable. Second, select the lag order of the ARDL
model and compute the Wald statistics to see whether a long run relationship exists
among variables. Third. estimate the long run coefficient. Fourth, estimate the
short-run dynamics parameters. We apply four unit root tests: the augmented Dickey
and Fuller (1979. 1981: ADF). Phillips and Perron (1988: PP). Elliot. Rothenberg, and
Stock’s (1996) Dickey—Fuller GLS detrended (DF-GLS), and Kwiatkowski, Phillips,
Schmudt, and Shin (1992: KPSS) to verify the stationarity of each time series. Table 3
shows that GDP growth rate 1s a 7(0) series and the public debt-to-GDP ratio is a I(1)
series at the 5% significance level.

Table 3 Results of unit root test

Variables ADF DF-GLS PP KPSS
Levels
GDPGR -5.23**(1) -4.64%*(1) -6.68%%(4) 0.05(2)
PDGDP -2.41(1) -1.81(1) -2.27(1) 0.20%*(4)
First order differences
GDPGR -8.09%*(1) -7.76**(1) -23.44%%(16) 0.07(4)
PDGDP -4.13%%(0) -4.24%*(0) -4.07%%(3) 0.11(0)

Notes: The numbers in parentheses indicate the selected lag order. The regressions include an intercept
and trend. The superscript ** indicates significance at the 5% level. The null hypothesis for all
tests except for the KPSS test is that a variable has a unit root. The null hypothesis for the KPSS
test is that a variable is stationary.

In the second step, we estimate equation (1) to test the null hypothesis: §, = §, =
0 against the null hypothesis: §;,8, # 0. According to the interpretation of lower
bound and upper bound critical values stated m Pesaran et al. (2001), a computed
F-statistic less than the lower bound value fails to reject the hypothesis. A computed
F-statistic exceeding the upper bound value indicates that a long-run relationship
exists between variables. No conclusions can be drawn if a computed F-statistic is
between the lower and upper bound values. Based on the AIC and SC criteria, the
optimal lag orders for GDPGR and PDGDP are 2 and 1, respectively. The results in
Table 4 show that the calculated F-statistic in our ARDL (2. 1) model 1s greater than
the critical value at the 5% significance level. Hence, we conclude there exists a
long-run relationship between public debt and economic growth.

AGDPGR, = n + 8, - GDPGR,_; + 8, - PDGDP,_; + ¥.*  A; - AGDPGR,_;
+X72,v; - APDGDP,_; + &, (1)
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Table 4 Bound F-test results

F-statistic value Lag length 5% bound critical values
1(0) I(1)
5.983 GL=2:q,=1 494 5.13

Note: Critical values are cited from Pesaran et al. (2001)

In the third step, we proceed to estimate the long-run coefficients estimation from
equation (2). The results in Table 5 indicate that public debt-to-GDP ratio has a
significantly negative impact on Taiwan’s economic growth. It implies that higher
public debt reduces Taiwan’s economic growth i the long run.

GDPGR, = 6 + X", @;* GDPGR,_; + L]%, B - PDGDP,_; + &, (2)

Table 5 Estimation of long run effect

Varible Coefficient f-test statistics
PDGDP -0.19]1 *** -3.06
Constant 9.566*** 4.04

Note: Dependent variable GDPGR. The superscript *** indicates significance at the 1% level.

In the final step, we estimate an error correction model (ECM) in equation (3) to
examine the short-run dynamics of variables.

AGDPGR, =+ 0+ ECT,_y + X%, A; - AGDPGR,_; + X%, y; - APDGDP,_; + £,. (3)

where ECT,_; represents the lagged error correction term from the cointegration
model. Table 6 presents the results. A stable long-run relationship among the
variables is verified since the error correction term with a value of -0.996 is
significant (Banerjee et al. 1998). A significantly negative lagged error correction
term implies that the dependent variable AGDPGR will converge to its long-run
equilibrium level. In our model, a significant error correction term running from
public debt to the growth rate of GDP 1s indicative of long-run causality. However. its
lagged differenced terms are insignificant, providing little evidence of any short-run
causality.
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Table 6 Results of error correction representation

Varibles Coefficients I-test statistics
AGDPGR,_, -0.016 -0.07
AGDPGR;_, -0.208 -1.40
APDGDP, _, 0.164 0.40
ECM,_, -0.996%** -3.51
R-squared 0.581

Adjusted R-squared 0.527

Prob (F-statictics) 0.000

Xk (2) 1.006 (0.60)

Fsoria) (L) 3.536 (0.17)

X(uen (@) 3.177 (0.53)

Note: Dependent variable AGDPGR. The superscript *** indicates significance at the 1% level.

We also apply the cumulative sum of recursive residuals (CUSUM) and the
CUSUM of square (CUSUMSQ) tests to check the stability of the regression
coefficients. In figures 2 and 3. the plots of CUSUM and CUSUMSQ stay within the
5% critical bounds, suggesting the stability of the parameters and the overall model. A
LM test 1s used for examining the serial correlation of the residuals. Table 7 indicates
that the null hypothesis of no serial correlation cannot be rejected at the 3%

significance level.
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Table 7 Residual autocorrelation test
Model LM(1) LM(2) LM(4)
ARDL (2. 1) 0.115[0.735] 1.015 [0.60] 1.152 [0.886]

Note: Numbers in brackets represent p-values.
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4. CONCLUSION

The recent economic turmoil brings not only attention to the regulation of the
financial and credit markets, but also to government actions with respect to fiscal
sustainability. Whether a government should conduct expansionary policies to restore
confidence or launch aggressive debt reduction for economic recovery has not been
empirically decided.

In this paper. we use the ARDL approach to examine the mmpact of Taiwan’s
public debt on its economic growth during 1976 to 2014. The implementation of an
ARDL approach appears to be a methodological addition to existing debt literature in
the Taiwanese context. Our results show that a long-run equilibrium relationship
exists between Taiwan’s economic growth and debt-to-GDP ratio. Moreover, higher
public debt will reduce Taiwan’s economic growth in the long run. From a policy
perspective, our results support the argument for debt reduction to support long-run
economic growth.
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