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ABSTRACT
Article History This paper focuses on assessing the validity of the triple deficit hypothesis in fourteen
ﬁ;t?;‘e;dz ;tszygigio Middle Eastern and Northern African (MENA) countries between 1999 and 2018,
Accepted: 24 July 2020 using a non-linear autoregressive distributed lag (NARDL) model. Although many
Published: 10 August 2020 studies have used different methods to address this issue, they often conclude that the
K d relationship between the budget deficit, the current account deficit, and the saving-
Trﬁ)mggcitiypothesis investment gap is a symmetric relationship. This study claims that it is possible to shed
NARDL new light on this issue by introducing non-linearity into studies on the relationship
Budget Deficit between these three deficits using the recently developed NARDL technique. This

Current Account Deficit . . . - . . .
paper provides evidence for the existence of a non-linear relationship between the

. . current account deficit, budget deficit, and saving-investment gap. It also shows that
JEL Classification: . . I S . .
E60, E62, £69. the triple deficit hypothesis is valid in the long-term. On the contrary, the relationship
between external and internal deficits is negative in the short-term, which means that
there is a triple divergence.

Contribution/Originality: This study contributes to the existing literature by introducing non-linearity into
studies of the triple deficit hypothesis. This is the first time that the NARDL model has been used in the analysis of
this hypothesis.

1. INTRODUCTION

Governments often set goals to increase investment and capital formation, accumulate more savings,
decrease consumption, and redistribute resources among different sectors. These objectives can be accomplished
by enhancing government spending or cutting taxes. This could reduce the fiscal balance and discourage private
investment, which would have a negative effect on economic growth (Bhat & Sharma, 2018).

Not only do many countries all over the world suffer from a budget deficit, they have also witnessed current
account deficit as well. The external and internal positions of any country can be determined by these deficits.
Countries that suffer from both long-term budget deficits and current account deficits face multiple significant
and long-lasting problems that will affect their economic growth (Bayramoglu & Oztiirk, 2018).

A current account deficit may lead to a decline in a country’s competitiveness, an outflow of investment to
other countries, and a reduction of foreign reserves (Ahmad, Aworinde, & Martin, 2015). Economists have tried
to find the relationship between the budget deficit representing adjustments in fiscal policy and the current

account deficit representing the balance of the nation’s foreign transactions.
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The idea of the twin deficit became popular in the United States (US) in the early 1980s during the Reagan
Experiment, as a major chronic current account deficit was accompanied by an increase in the US’s budget
deficit. Because of this co-movement, various economists linked a large share of the decline in trade balance to
the budget deficit, and the causal connection became recognized as the twin deficit hypothesis (TDH) (Barro,
1989; Sen & Kaya, 2016; Shastri, Giri, & Mohapatra, 2017).

Due to the liberalization of international markets, economists have realized the importance of a third gap,
which is a saving-investment gap that affects current account balance, alongside the budget deficit. The idea of
the triple deficit, which incorporates private savings and the investment gap with twin deficits, has emerged
recently. In other words, the triple deficit hypothesis affirms the relationship between the budget deficit, the
saving-investment deficit, and the trade deficit. The triple deficit implies a situation in which an internal
imbalance is accompanied by an external imbalance (Coban & Balik¢ioglu, 2016; Sen & Kaya, 2016).

A common concern of economists and policy makers is the connection between fiscal deficits, saving-
investment gap, and trade deficits. Therefore, understanding possible causal connections between these factors is
a prerequisite for creating policies that help achieve development goals, such as fostering macroeconomic
stability and economic growth.

In the following analysis, the triple deficit hypothesis will be examined in countries in the MENA region. To
the best of our knowledge, this is the first study that tests the triple deficit hypothesis using a NARDL model.
Most empirical studies are based on the assumption that the effects of the variables are symmetric and linear.
However, in this study, the asymmetric and nonlinear effects will be examined. The rest of this paper has been
divided into five main sections in addition to , an introduction, and a conclusion. Section one demonstrates the
triple deficit in economic theory; section two provides a literature review; section three presents the description
and sources of the data; section four describes the econometric model; section five summarizes the empirical

findings; and the final section presents the concluding remarks.

2. TRIPLE DEFICIT HYPOTHESIS

The triple deficit hypothesis is regarded as an extension of the double deficit hypothesis that includes the
saving-investment balance in the analysis. This is explained in the illustration in the same manner that the TDH
is explained.

With respect to the relationship between fiscal and current account deficits, there are five different points of
view that explain this relationship. The first is the TDH, which is also known as the ‘Keynesian Hypothesis-
Mundell-Fleming Model’. As per the Mundell-Fleming model, an increase in the fiscal deficit will put pressure
on interest rates, which prompts capital inflow and increases the value of the domestic currency, thereby causing
a reduction in countries’ exports. Therefore, the current account balance will be negatively affected. The
Keynesian view argues that an increase in fiscal deficit due to tax cuts would boost disposable income, which
would mean that more goods and services can be imported from other countries, resulting in a reduction in
current account deficit (Mohanty, 2019).

Second, the current account targeting hypothesis (CATH) postulated by Summers (1988) states that there is
a unidirectional relationship runs from the budget deficit to the current account deficit. Governments prefer to
use fiscal policy in order to reduce the current account deficit (Kalou & Paleologou, 2012; Summers, 1988).

Third, the Barro-Ricardian Equivalence Hypothesis (REH) states that a fiscal deficit will not affect consumer
choices. Spending decisions will be the same, regardless of whether or not the government’s budget is balanced.
This implies that any adjustments to private savings and investments will be offset by an equivalent change in
government savings and investments. This ensures that the current account deficit does not have an impact on
the budget deficit. In other words, the REH assumes that the relationship between the two deficits is neutral

(Barro, 1989; Bhat & Sharma, 2018).
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Kim and Roubini introduced the fourth idea, twin divergence, which refers to an increase in fiscal deficit
when the current account deficit decreases, and vice versa (Kim & Roubini, 2008). The twin divergence
hypothesis states that, if a government suffers from an increased budget deficit, investors expect high taxes to be
imposed in the future in order to finance this deficit. As a result, in order to avoid the negative impact of higher
taxes, they will accumulate more savings, and, in turn, interest rates will increase, which will inversely affect
private investment. Therefore, changes in private savings and investments will offset the changes in government
expenditures (Cavallo, 2005).

Finally, the Feldstein-Horioka (FH) puzzle states that financing domestic investment depends on the degree
of capital mobility. If a country is experiencing perfect capital mobility, financing investments will depend on
international funds as well as domestic savings. If a country suffers from a budget deficit due to substantial
government borrowing, this will affect their domestic savings and the deficit will be financed by borrowing from
abroad, which, in turn, has a negative impact on the current account balance (Marinheiro, 2008).

The FH puzzle represents the idea of the triple deficit hypothesis, as it shows the interaction between the
three deficits by adding the saving-investment deficit to the current account and budget deficits (Coban &
Balikgioglu, 2016).

The triple deficit hypothesis can be represented by an open economy national income identity (Coban &

Balikg¢ioglu, 2016; Shastri et al., 2017):

Y=C+I+G+X-M (1)

Income received by individuals will be distributed between consumption expenditures (C), savings (S), taxes (T)
and transfers (Tr).

Y=C+S+T+Tr (2)
Combining Equations 1 and 2:

X-M-Tr) = (5-D + (T~ G (3)

Where (X-M-TT) represents current account balance, (S-I) represents the saving—investment gap and (T-G)
represents the budget balance. Equation 3 presents that external balance being financed by the domestic balance,

which has been distributed between the fiscal and saving-investment balance.

3. LITERATURE REVIEW

Khalid and Guan (1999) used cointegration and Granger causality techniques to analyze the direction of the
fiscal deficit and the country’s external debt using annual data from a number of developing and developed
countries. The study only found evidence of a long-term relationship between current account and fiscal deficit in
the cases of developing countries.

Eldemerdash, Metcalf, and Maioli (2014) examined both the twin deficit and the REH in the cases of both
oil-producing and non-oil producing Arab countries. The results indicated that, in oil-producing countries, there
is a positive relationship between fiscal and external balances. In non-oil producing countries, the REH is
supported.

Bluedorn and Leigh (2011) studied the impact of fiscal policy changes on current account balances in 17
OECD countries between 1978-2009. They assessed contemporary fiscal policy actions that responded to the
desire to reduce the budget deficit. The results revealed that a 1% change in fiscal consolidation would cause a
corresponding 0.6% change in current account balance. It can therefore be concluded that the findings of this

study present strong evidence to support the TDH.
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Bolat, Degirmen, and Sengoniil (2014) tested the triple deficit hypothesis in 15 European countries using
quarterly data from the period between 2002 and 2013. The empirical results revealed that, for some countries,
the TDH is valid. However, based on the results of a causality test conducted between current account balance,
budget balance and saving-investment balance, the triple deficit hypothesis only exists in four countries.

Using several econometric techniques, Forte and Magazzino (2015) examined the TDH and the REH for
European countries between 1970 and 2010. This paper employed traditional panel data estimators, pooled
ordinary least squares, generalized least squares, and fixed effects and random effects. The analysis did not
present any convincing proof of either the TDH or the REH.

Coban and Balik¢ioglu (2016) tested the validity of the triple deficit hypothesis using a least squares method
on a sample of 24 transition economies between 2002 and 2013. The study found that there was not a significant
relationship between the current account deficit and saving-investment deficit. It was also concluded that the
budget deficit and current account deficit are inversely related to each other. The study did not find evidence for
the validity of the triple deficit hypothesis.

Using the Granger causality technique, Sen and Kaya (2016) tested the relevance of both the twin and the
triple hypotheses on a sample of six post-communist countries during the period between 1994 and 2012. They
did not find any proof to support the twin or triple hypothesis in the countries under consideration. This finding
suggests that neither budget deficits nor private saving-investment deficits cause trade deficits. On the basis of
these observations, it can be concluded that, for these six countries, the REH is valid in triple and TDH cases.

Magazzino (2017) investigated the nexus between trade balance and fiscal deficits in the Asia-Pacific
Economic Cooperation (APEC) between 1980 and 2018 using a VAR model. The results of both the VAR model
and the Granger causality test indicate a bi-directional long-term causality between trade balance and budget
balance in all APEC member countries.

Shastri et al. (2017) studied the triple deficit hypothesis in five South Asian countries between 1985 and
2015. Based on cointegration tests, a long-term relationship between the three types of deficits was uncovered.
The long-term coefficients were estimated using mean group dynamic ordinary least squares, and it was found
that both the budget deficit and the saving—investment gap have a positive impact on current account balance,
which confirms the triple deficit hypothesis.

Bhat and Sharma (2018) investigated the nonlinear relationship between current account deficit, budget
deficit, trade openness, and output growth in India using a NARDL model. The study proved the validity of the
TDH in India. It also presented the fact that output growth and trade openness can help to achieve economic
stability in the country.

Turan and Karakas (2018) examined the TDH using a NARDL model in six Eastern European countries.
The results indicated that, in the long-term, the TDH is valid in only three nations: the Czech Republic,
Hungary, and Slovakia. Conversely, the twin divergence hypothesis was valid in the short-term in the same
countries.

Bayramoglu and Oztiirk (2018) examined the validity of the twin and triple deficit hypotheses in 15
developing countries using a panel causality approach. The study found that the TDH was valid in the countries
under consideration. With regard to the triple deficit hypothesis, the analysis indicated that domestic savings
and current account balances are highly correlated. In contrast, the causality between investments and current
account balance could not be verified. In conclusion, the triple deficit hypothesis is somewhat valid in the
countries under consideration.

The link between Indian budget deficits and current account deficits between 1970-1971 and 2013—2014 was
empirically examined by Mohanty (2019). The twin deficits hypothesis, both in the long-term and short-term,
was tested using an ARDL model. The results indicated that the TDH was valid in both the short-term and the
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long-term. The impact of GDP growth rate on current account deficit was positive in the long-term; however, in
the short-term, the impact of the lagged GDP growth rate on the current account deficit was negative.

Kusairi, Maulina, and Margaretha (2019) indirectly investigated the REH in a number of Asian Pacific
countries between 1990 and 2017. The main findings of the study indicated that the REH is valid in both the
short- and long-term. The study also reveals a long-term co-integrated relationship between public debt and
private consumption.

Raji (2019) examined the validity of the triple deficit hypothesis in Nigeria between 2008 and 2017 using an
ARDL model. The study also assessed the causal relationship between the current account deficit, financial
deficit and fiscal deficit. It found a bi-directional relationship between the variables under consideration in the
long-term. However, it was found that fiscal deficit does not cause current account deficit in the short-term.

Reed, Najarzadeh, and Sadati (2019) tested the relationship between budget deficit, current account deficit
and government debt sustainability in Iran between 1974 and 2015 using a vector autoregression model, IRF,
and variance decomposition. The results suggested a positive long-term interaction between the variables under
consideration. Therefore, if the government wanted to control fiscal and trade deficits, debt sustainability must
be improved.

Magoti, Africa, Training, Mabula, and Sende (2020) explored the validity of the triple deficit hypothesis in a
number of East African countries between 2004 and 2018, focusing predominantly on an assessment of the
dynamics between the saving-investment deficit, the fiscal balance and the current account balance. A panel
ARDL model and Dumitrescu-Hurlin Granger causality test were applied. The results of the analysis showed
that, in the long-term, both the budget deficit and saving-investment deficit had positive significant effects on the
current account balances of East African countries. On the other hand, in the short-term, the fiscal deficit and
saving-investment deficit had no impact on current account balance. This means that the triple deficit hypothesis

was not valid in the countries under consideration.

4. DATA

This study tests the validity of the triple deficit hypothesis between 1999 and 2018 in fourteen countries in
the MENA region: Algeria, Bahrain, Djibouti, Egypt, the Islamic Republic of Iran, Israel, Jordan, Kuwait, Malta,
Morocco, Oman, Saudi Arabia, Tunisia, and the United Arab Emirates. The variables included are budget
balance, current account balance, and the saving-investment gap. The saving-investment gap is measured as the
gross national savings minus total investments. The data for all variables under consideration were collected

from the World Bank database. All variables were calculated as a percentage of GDP.

5. MODEL

A NARDL model is used to analyze the relationship between external balance, represented by current
account balance, and the internal balance, represented by fiscal balance and saving-investment balance. In the
case of a linear ARDL model, both negative and positive changes are thought to have an equal impact on the
dependent variable. Recently, it has been found that negative changes may have a greater impact than positive
changes on current account balance. Consequently, due to such asymmetries, non-linear models are thought to be
more appropriate (Turan & Karakas, 2018). A NARDL model was developed by Shin, Yu, and Greenwood-
Nimmo (2014) as an extension to the ARDL model presented by Pesaran (1997). The main objective of the
NARDL model is to take into consideration both the short- and long-term asymmetries in the variables of
interest while maintaining all the advantages of the ARDL approach (Cheah, Yiew, & Ng, 2017).

The main difference between the standard ARDL and NARDL is that the former assumes linearity and the
symmetric effects of variables, whereas the NARDL assumes non-linearity, which means that the effects of the

variables may vary. For example, a 10% rise in Z in a standard ARDL model would correspond to a decrease of
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5% in X and vice versa. The non-linear model allows for the delineation of asymmetric effects into positive and
negative shocks in cases where the partial sums of these shifts are unbalanced. In the case of the NARDL model,
positive changes can have a different effect on the dependent variable than negative changes (Cheah et al., 2017;
Ghodsi, 2017).

The general form of the NARDL model can be represented as follows:

CA, = By + B1BB} + B,BB; + B3SI} + B,SI” +e, (1)

Where:

CA stands for current account balance, BB stands for budget balance and SI stands for saving-investment

. . . . . . + - .
balance, which is calculated as the difference between domestic savings and investment. BB: and BB_ | in

equations 5 and 6 respectively, are the partial sums of the positive and negative changes in a government’s

budget balance. They are calculated as follows (Dhaoui & Bacha, 2017):
+ +
BB} =X ABB} = X!_, max(ABB, 0) ()
And

BB = X'_, ABB = X!_, min(ABB,,0) (6)

Using the same method, Sf:and 51, | in equations 7 and 8 respectively, are the partial sums of the positive and
negative changes in the saving-investment balance. They are estimated as follows:
SIF =Xt ASIF =X, max(ASI,0) (7)
And
51, = Eit:l ASI, = Ez‘t=1 min(ASI,,0) (8)
Equation 5 can be written as:
ACA, =By + B1BB_y + B2BB._y + B3SILy + BSIy + B OACA,_y + X, (v ABB, +

¥ ABBL,) + Tio (0 ASIE, + 07 ASIZ,) + U,
(9)

P . .
Where E:‘:i E'ﬂca‘lr_l measures the short-term impacts of the changes to the current account balance,

Ef:g.[:'}’; ELBB:_:L +v¥; ABB,_;) measures the short-term impacts of budget balance on the current account,

and E?:g(@? ﬂls-{:_l + E'i_ﬂ-.‘j'fr__l:] measures the short-term impacts of the saving-investment gap on the

current account.

6. ESTIMATION RESULTS AND DISCUSSION
6.1. Diagnostic Tests

A variety of diagnostic tests should be conducted before the results of the model can be interpreted. These
tests include testing the stationarity of the variables using the Levin, Lin & Chu t (LLC) unit root test, testing

the normality of the errors using the Jarque-Bera test, testing the linearity of the model in the long- and short-
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term using the Wald test, and testing the parameters and variance stability using CUSUM and CUSUMSQ
plots.

First, in order to prevent spurious regression issues, one of the main requirements of the ARDL is that there
are no I (2) variables involved in the model. Therefore, a panel unit root test, namely the LLC test, should be
carried out. The LLC test is one of the first unit root tests developed for panel data and it has been widely used

in the literature (Buscemi & Alem, 2012).

Table 1. Levin, Lin & Chu t unit root test

Variable Level 1st Difference
Current account balance -3.43077 -7.97204
Budget balance 1.06417 -8.06919
Saving-investment balance 2.38736 -1.97233

As shown in Table 1, the results of the unit root test indicate that the current account balance is stationary
at level, whereas the budget balance and saving-investment balance are stationary at the first difference. These

results fulfill the requirements of the ARDL.

Table 2. Diagnostic tests

Test Value Prob
WLR 13.53 0.0003
WSR 20.6 0.0000
Breusch-Pagan LM 95.00350 0.3663
Jarque-Bera 4097.497 0.0000

After performing the unit root test, a Wald test has been conducted in order to test the linearity of the

. . S . . . . . .
model. The null hypothesis of this test states that @4 = | which means there is a symmetric relationship with

the variable (Bayar & Karamelikli, 2017; Turan & Karakas, 2018). As illustrated in Table 2, the null hypothesis of
symmetric fluctuations in the variables under consideration are rejected in both short-term cases (WSR) and
long-term cases (WLR), which means that there are asymmetric fluctuations in both the short- and long-term.

Heteroscedasticity has also been tested using the Breusch-Pagan LM test. The null hypothesis of this test, as
shown in the following equation, H,}: Cuv[Uit, U;t) = 0, would indicate homoscedasticity (Boliikbas, Topal, &

Hotunluoglu, 2018). As per the results of the Breusch-Pagan LM test, it was found that there is no
heteroscedasticity in this study. In addition, a Jarque-Bera test was conducted to test the normality of the errors
(Bhat & Sharma, 2018). It can be concluded that the errors are normally distributed.

Finally, the structural stability of the estimated model was examined using the CUSUM and CUSUMSQ
tests. These tests are applied to the residual elements of the model and, if the graph lies within the 0.05 interval,
this signifies that the model is stable (Akalpler & Panshak, 2019). As shown in Figure 1 and Figure 2, the results
show that the parameters are stable. This was confirmed by the CUSUM, as the plots remained within the
critical bounds . With regard to the CUSUMSQ, the hypothesis for the stability of parameters were rejected as

the plots crossed the critical bounds .
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After carrying out the necessary tests, the model was estimated. The results of the estimation for the

NARDL model are summarized in Table 3. It can be seen that, in the long-term, there is a positive significant

relationship between budget balance and current account balance; a one-unit increase in budget balance will

cause a 0.597-unit increase in current account balance. Moreover, an increase in the saving-investment gap in the

long-term by one unit leads to a 0.525-unit increase in the current account.

Table 3. NARDL estimation results

Variable Coefficient T-Statistic
Long Run
BD+ 0.597150 17.77865
BD- 0.430437 11.08614
SI+ 0.524591 16.72470
SI- 0.694694 22.38.658
Short Run
Cointegration -0.836643 -20.48700
D(BD+) -0.321331 -2.945123
D(BD-) -0.003083 0.016035%
D(SI+) -0.611900 -10.72396
D(SI-) -0.515815 -4.011764
C 7.991674 2.614312
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With respect to negative shocks, a decline in budget balance has a positive and significant impact on the
current account, which indicates that a one-unit reduction in budget balance will cause a 0.43-unit reduction in
current account balance. Furthermore, a reduction in the saving-investment deficit by one unit reduces the
current account balance by 0.695.

In the short-term, it can be noted that both positive and negative effects on the budget deficit and saving-
investment deficit (apart from negative budget deficit effects) have significant negative impacts on the current
account balance. A positive shock to the budget balance will cause a reduction of the current account by 0.32
units. A decline in the budget balance by one unit will cause an increase in the current account balance by 0.0031
units. An increase in the saving-investment balance by one unit will cause a reduction in the current account by
0.61 units. A reduction of the saving-investment balance by one unit will cause an increase in the current account

by 0.52 units.

7. CONCLUSION

This paper has tested the validity of the triple deficit hypothesis using a NARDL approach to panel data
from 14 countries in the MENA region between 1999 and 2018. The study confirms that there is a long-term
relationship between the following three balances: current account balance, budget balance, and saving-
investment balance. Both positive and negative shocks to the budget balance and saving-investment balance will
have a positive impact on the current account balance. This indicates that the triple deficit hypothesis is valid in
the long run. On the other hand, it can be argued that, in the short-term, both positive and negative shocks to
the budget balance and saving-investment balance results in a worsening current account balance.

It can be concluded that, in the long-term, reducing the budget deficit and encouraging domestic savings
would help to solve the problem of triple deficits. Thus, an improvement in the budget balance and the saving-
investment balance would positively affect the current account balance. The study has shown that the short and
long-term results differ. Therefore, a distinction should be made by policy makers in terms of correcting actions

in the short- and long-term.
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