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Primary Fiscal Performance, Economic Growth,
and Public Debt in Lebanon

Carole Ibrahim

ABSTRACT Lebanese public debt has been accumulating since 1990, after the end of the civil war. Recently,
concerns about the ability of the government to keep servicing its debt have emerged, particularly
because the debt-to-GDP ratio reached almost 147% at the end of 2018. This study aims to exam-
ine whether a cointegrating relationship exists among primary fiscal performance, real economic
growth, and public debt in Lebanon using an autoregressive distributed lag (ARDL) model between
2000 and 2018. The ARDL results suggest the non-existence of a cointegrating relationship and
hence the unsustainability of the Lebanese public debt. The evidence of the short-run estimation
indicates that better primary fiscal performance and a higher economic growth rate reduce Leba-

nese public debt in the short run. This study proposes that immediate reforms that increase the
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primary fiscal surplus and attract investors are crucial to prevent a debt crisis in the country.

JEL Classification: €22, H62, H63.
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1. Introduction

Public debt accumulation is a problem that cur-
rently affects many economies, including Lebanon.
High public debt levels crowd out private invest-
ment by absorbing private savings. The crowding-
out effect may also result from the rise in interest
rates caused by deficit spending and the expecta-
tions of higher taxes in the future. Governments
can reduce their spending to offset the increase in
interest payments and reduce fiscal deficits. How-
ever, when governments choose to reduce their
capital expenditures, the output level and economic
growth decrease. Governments can also increase
tax levels to increase their revenues. Nevertheless,
an increase in tax levels can distort the economy,
especially when the economy is stagnant, and the
purchasing power of the majority of families is al-
ready low. Impartial and fair taxes should reduce
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these distortions.

Governments can also borrow to finance their
spending on interest payments. However, a grow-
ing public debt may lead to a debt explosion, espe-
cially when the debt is financed by foreigners. The
Lebanese public debt in foreign currency reached
38.2% of the total public debt at the end of 2017
(Association of Banks in Lebanon, 2017). Interest
payments to foreigners and wide fiscal deficits raise
concerns about a public debt crisis in Lebanon.
Neaime (2004) shows that the Lebanese fiscal defi-
cits and public debt are unsustainable, and a fiscal
crisis could lead to a currency and banking crisis.
Saad (2011) also finds weak sustainability for the
public debt in Lebanon.

However, policymakers are reacting passively to
the public debt issue, financing the country’s debt
servicing by issuing additional debts, which further
increases the risk of a debt explosion. Effective and
structural reforms aimed at reducing public spend-
ing, fiscal deficits, and public debt have been almost
nonexistent in Lebanon.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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This study adds to the existing literature on the
Lebanese public debt by using a different and recent
timespan to test whether the public debt in Leba-
non remains unsustainable, particularly because
the debt-to-GDP ratio has been increasing since
2012. In addition, this paper contributes to the lit-
erature by using a different methodology to examine
the sustainability of the Lebanese public debt. The
study uses the autoregressive distributed lag (ARDL)
technique to test the long-term cointegrating rela-
tionship between primary fiscal balance, which
represents the difference between the overall fiscal
balance and debt servicing, real economic growth,
and public debt, and to quantify the impact of each
regressor on the public debt level. The paper also
aims to identify policies that should be implemented
to avoid a debt crisis in case the debt is found to be
unsustainable.

The rest of this paper is structured as follows:
the next section reviews the economic situation in
Lebanon over the past two decades. After a literature
review, section 4 presents the data and methodology
used in this study. The results of the cointegration
analysis and the short-run dynamics are discussed in
section 5. The last section concludes the paper.

2. The Lebanese Economy

Lebanon has one of the highest public debts in
the world. After the end of the civil war in 1990,
massive infrastructure damage, high inflation rates,
and depreciation of the Lebanese Pound (LBP)
characterized the economy.

To restore confidence in the country, Lebanon
initiated a massive reconstruction plan, and the
Central Bank in Lebanon implemented restrictive
monetary policies to stabilize the exchange rate and
reduce the price level. However, the restrictive policies
exerted upward pressure on domestic interest rates.
Public debt began to accumulate, and a heavy debt
service burden arose due to the higher interest costs.
Between 1993 and 1999, the Lebanese gross public
debt soared dramatically by an annual average of 64%,
from 6,297 billion LBP in 1993 to 30,478 billion LBP
in 1999. During the same period, the debt-to-GDP
ratio rose from 45% in 1993 to 117% in 1999. The
Lebanese public debt continued its upward trend, and
gross public debt increased by an annual average of
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11.2% between 2000 and 2005, from 35,363 billion
LBP in 2000 to 55,106 billion LBP in 2005. During
that period, the debt-to-GDP ratio increased from
136% in 2000 to 170% in 2005. Shares of 40% and
49% of total government expenditures were assigned
to servicing the debt in 2000 and 2001, respectively.
After 2001, this share declined gradually to reach
35% in 2005 (Ministry of Finance, 2019). After the
July War in 2006, the growth rate of the Lebanese
gross public debt slowed to an annual average of 7.8%
between 2007 and 2013, and the gross debt-to-GDP
ratio declined from 165% to 128% due to the higher
primary fiscal surpluses (Figure 1).

During the same period (2007-2013), the nominal
and real GDP increased by an annual average of 11.5%
and 2.4%, respectively (Figure 2). The stable political
climate following the election of a new president in
2008 and the Doha Accord attracted more foreign
investment and increased the development of the
real estate sector. This favorable climate explains the
higher growth rates.

However, the economy has been stagnant since
2015. The real GDP growth rate did not exceed 0.56%
on average per year during the period 2015-2018. In
addition, the gross public debt increased by almost
20%, from 103,863 billion LBP to 124,908 billion LBP
during the same period (Figure 1). Investors demand
high-risk premiums to hold Lebanese debt instruments
because of the ongoing political instability and due to
concerns about the ability of the government to reduce
the overall fiscal deficit and continue servicing its debt.
The government’s reluctance to introduce structural
reforms to public finance and the increase in interest
payments, which absorb approximately 63% of tax
revenues and 9.7% of GDP, explain the increase in debt
burden (Association of Banks in Lebanon, 2017). In
2018, the gross debt-to-GDP ratio reached 147%, and
32% of total government expenditures were allocated
to servicing the debt (Ministry of Finance, 2019).

Government spending on electricity, wages and
salaries exhausts a considerable share of public
revenues. In 2018, government expenditures on
electricity represented 10% of total government
spending (Ministry of Finance, 2019). Nevertheless,
capital expenditures represent a minor fraction of
total public spending. In 2016, only 5.1% of total

government expenditures were allocated to investment

DOI: 10.5709/ce.1897-9254.443



M e W T T A

Primary Fiscal Performance, Economic Growth, and Public Debt in Lebanon

I 189

Debt-to-GOF ratio

mmmm Gross Public Debt (in billions of LBP)

120000

— Gross Public Debt & a percentage of GDP

Gross Public Debt {in billiors of LBP)

Figure 1. Gross public debt (in billions of LBP) and gross public debt as a percentage of GDP between 1993 and 2018.
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Figure 2. Nominal GDP (in billions of LBP) and real GDP growth rate between 2000 and 2018.
Source: Central Administration of Statistics
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spending (Association of Banks in Lebanon, 2017).
The high current expenditures, coupled with a low
level of investment expenditures, explain the low
levels of primary fiscal surpluses achieved between
2000 and 2018. The primary fiscal balances were
even in deficit in some years during this period. The
reluctance of the Lebanese government to implement
structural reforms to reduce public spending, coupled
with an economic slowdown, led to a deficit of 80
billion LBP in the primary fiscal balance in 2018
(Figure 3). During that year, policymakers introduced
a capital gains tax of 15% to be levied on the disposal
of real estate property to increase tax revenues, which
represent the primary source of total public revenues
(Byblos Bank, 2018). The government also increased
the value-added tax rate from 10% to 11%, in addition
to increasing the tax rates on corporate profits,
dividend distributions, and interest on bank deposits.
However, the increase in tax revenues did not offset
the increase in current expenditures.

The Lebanese Parliament further increased the

tax rates in 2019 and approved new taxes to reduce

Carole Ibrahim

the fiscal deficit. However, these higher tax rates
encourage investors and individuals to evade taxes,
which is an already a common phenomenon in the

country.

3. Literature Review
the 1990s,
the relationships among economic growth, fiscal

Since empirical literature studying
performance, and public debt has emerged. These
studies are motivated by the increased debt levels in
many developed, emerging, and developing countries
and, in some instances, by debt crises.

Many empirical studies examining the sustainability
of public debt and the main determinants of its
accumulation start with the debt dynamics equation.
The below debt dynamics equation shows the
components of the debt dynamics in terms of GDP

ratio:

_ 14t
dt - dt—l -

PB,
1+g¢

1

where d_represents the debt-to-GDP ratio during
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Figure 3. Primary fiscal performance (deficit/surplus) (in billions of LBP) between 2000 and 2018.
Source: Ministry of Finance
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period t, rt and g, represent the real interest rate and
the real economic growth rate, respectively, and PB,
represents the ratio of the primary fiscal balance to
GDP. Equation (1) shows that the debt-to-GDP ratio at
the end of year t is a function of the debt-to-GDP ratio
of the previous year, augmented by the real interest-
growth differential. The greater the gap between the
interest rate and the GDP growth rate is, the higher
the debt-to-GDP ratio is, and vice versa, the lower the
interest-growth differential is, the lower the debt-to-
GDP ratio is.

From Equation (1), the decomposition of changes in
the debt ratio becomes (Escolano, 2010):

de— deq = #;tdt—l - %‘;tdt—l - PB. (2

Equation (2) shows that the variation in the public
debt ratio depends on the real interest rate, real
economic growth rate, and primary fiscal balance. An
increase in the primary fiscal deficit and the interest-
growth differential raise the debt-to-GDP ratio.
However, a high and increasing debt ratio signals the
likelihood of a debt crisis.

Alnashar  (2019)
decomposition to identify the various drivers of the

applies a debt dynamics
government debt level in Egypt between 2001 and
2016. The author finds that the primary fiscal deficit
is the main contributor to government debt growth
and that real GDP growth plays a favorable role in
containing the rise of the debt-to-GDP ratio. Alba et
al. (2004) also find that persistent fiscal deficits cause
rising public debt in Egypt. The authors suggest that
a reduction in current expenditures, specifically wages
and salaries, as well as reform of the tax system can
help reduce the debt.

Sahay (2005) employs a debt accounting exercise
to analyze the sources of public debt accumulation
in six highly indebted Caribbean countries. The
findings show that during the period 1998-2003, the
average public debt-to-GDP ratio increased by 8.5%.
Deterioration of the primary fiscal balance explains
4.5% of this increase, while output growth and interest
payments explain 3.3%. Tanzi and Fanizza (1995)
perform a panel data analysis on 18 industrial countries
for the period 1970-1993 to examine the impact of real
economic growth and primary government deficit on
debt-to-GDP ratio. They conclude that a country needs

www.ce.vizja.pl

to run a large primary surplus to stabilize the debt.
Similarly, by performing a debt decomposition exercise
in 19 advanced economies for the period 1880-2007,
Abbas et al. (2011) find that the primary fiscal surplus
plays a crucial role in debt reduction.

A study conducted by the World Bank (2005) uses
the debt dynamics equations to test the impact of
primary surpluses, real growth rates, and real interest
rates on the debt-to-GDP ratio in 21 market-access
countries for the years 1991-2002. The study suggests
that real GDP growth and primary fiscal surpluses
reduce public debt.

In addition, using a generalized method of moments
(GMM) regression model, Vighneswara (2015) finds
that for every 1% growth in real GDP, government debt
declines by 0.27% to 0.64% in advanced economies,
1.03% to 1.31% in emerging economies, and 1.43% to
1.63% in developing economies.

Following the debt dynamics equation, this study
examines the main determinants of the Lebanese
public debt by applying the ARDL model to measure
the impact of the primary fiscal surplus, real economic
growth, and real interest rate on the Lebanese debt
ratio. In addition, the ARDL model examines the
sustainability of the Lebanese public debt. Performing
such an analysis in Lebanon is particularly important
because the debt-to-GDP ratio in Lebanon has been
increasing since 2012 and reached 147% in 2018,
raising new concerns about the government’s ability to
keep servicing its debt.

One empirical framework examines debt
sustainability by employing cointegration analysis.
Neaime (2010) uses the Johansen cointegration test
and the Present Value Constraint model to examine
debt sustainability in different MENA countries. The
author concludes that public debt is sustainable in
Tunisia, unsustainable in Jordan and Turkey, and
weakly sustainable in Egypt. Prohl and Schneider
(2006) apply the Engle-Granger test and Pedroni panel
cointegration test to examine debt sustainability by
investigating the existence of cointegration between
the primary deficit and debt-to-GDP ratio in fifteen
European countries covering the period 1970-2004.
The Engle-Granger test applied to individual country
data confirms the cointegration for a large group of
countries. Additionally, the results of the Pedroni panel

cointegration test confirm that primary budget deficits

This work is licensed under a Creative Commons Attribution 4.0 International License.
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and public debt are cointegrated and thus that the
public debt is sustainable in most European countries.
This study uses a different cointegration technique to
test the long-term cointegrating relationship among
the primary fiscal deficit, economic growth, and
Lebanese public debt. If a cointegrating relationship
can be detected, then it can be concluded that the
Lebanese public debt is sustainable.

4. Methodology

This study uses a cointegration approach to examine
the sustainability of Lebanese public debt and to es-
timate the impact of primary fiscal performance, real
economic growth, and real interest rates on loans in
LBP on debt-to-GDP ratio. The Lebanese public debt
has been growing since the early 1990s; however, the
availability of data limits the estimation period to the
past two decades: quarterly data series for 2000Q1-
2018Q4 are used.

The growth rate of real GDP is used to represent
economic growth. Annual nominal GDP values are
collected from the Central Administration of Statistics
(2019) in Lebanon and interpolated to quarterly values
using the quadratic interpolation method. These values
are deflated by the CPI index to be expressed in real
terms.

Primary fiscal performance is used instead of total
fiscal performance to exclude debt servicing (including
interest payments) and thus to better capture changes
in fiscal policy. Primary fiscal performance is repre-
sented as a percentage of nominal GDP. Data for the
primary fiscal balance (deficit/surplus) are obtained
from the Ministry of Finance (2019).

Interest rates on loans in local currency are esti-
mated to examine whether high levels of interest rates
on loans issued by Lebanese commercial banks lead to
a slower increase in public debt. Time series data for
nominal interest rates are collected from the Central
Bank of Lebanon (2019). Interest rate values are ex-
pressed in real terms.

Gross public debt is represented as a percentage of
nominal GDP. Time series data for Lebanese gross pub-
lic debt are collected from the Central Bank of Lebanon
(2019).

This study aims to examine whether a long-term
cointegrating relationship exists among primary fiscal

CONTEMPORARY ECONOMICS
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performance, economic growth, and real interest rates
on the one hand and public debt in Lebanon on the oth-
er hand. Various techniques can be used to detect the
long-run relationship, such as the Johansen cointegra-
tion test (1991) or Pedroni test (2004), which is used by
Prohl and Schneider (2006). However, this paper uses
the ARDL model. The advantage of this technique is
that it can estimate whether cointegration exists among
variables in the long run, even when the variables are
of different orders. In addition, this model separates
the short-run and long-run relationships between the
regressors and the dependent variable (Pesaran et al. ,
1999). In our model, public debt is the dependent vari-
able; primary fiscal performance, economic growth,
and real interest rates are the regressors. A required
condition to apply the ARDL model is that each vari-
able is stationary of either order 1(0) or order I(1). If
any variable is integrated of order I(2), the model can-
not be applied. An augmented Dickey-Fuller (ADF)
(Dickey & Fuller, 1979) unit root test is performed to
test the stationarity of each variable and to determine
its order of integration. Moreover, the Akaike Informa-
tion Criterion (AIC) is used to estimate the optimal lag
of each variable in the ARDL model.

The reparameterization of the ARDL model into the
error correction model (ECM) is shown in Equation
(3). The estimation of the ECM is crucial to study the
short-run impact of real economic growth, real inter-
est rates, and primary fiscal performance on Lebanese
public debt.

E
Ay=art iomy,,,+ZiB,AX,,;+aECT.,1+a (3)
=1 1 i=0

In Equation (3), A is the difference operator, y, rep-
resents public debt, X, is the vector of regressors with
j =1,..., k regressors, and a is the intercept. a is the
coefficient of lagged public debt, and f, represents the
coefficients of lagged primary fiscal performance, real
economic growth rate, and real interest rate. a,and f,
identify the short-run impact of each regressor on pub-
lic debt. p and q are the optimal lag orders determined
by the AIC. 0, represents the speed of adjustment to-
ward the long-run equilibrium, ECT  is the error cor-
rection term that results from the long-run relation-
ship, and ¢, represents the error term.

Before running ECM regression, an F bound test is

performed to examine whether a long-term cointegrat-
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ing relationship exists between the regressors and the
public debt in Lebanon.

After including our variables in Equation (3), the
ARDL model can be rewritten as follows:

P q q
Adebt=as+>" oAdebt. + Y BiAfisc.+ Y BAGDP«

i=1 =0 =0

+i BsAri+3:debt.+8:fisc.+8:GDPutd.rute: (4)
=0

where debt denotes the public debt as a percentage
of GDP, Fisc represents the primary fiscal performance
as a percentage of GDP, GDP represents the real eco-
nomic growth rate, and r represents the real interest
rate on loans in local currency.

8, 6,, 8, and §, denote the long-run relationships.
Following Pesaran et al. (1999), the null and alternative
hypotheses to be tested are as follows:

H; §,=8,=6,=0,=0, no cointegration exists between
variables.

H: §#6,#28,#0,#0, cointegration exists between
variables.

Each hypothesis is tested using the F test. Pesaran
et al. (1999) provide bounds on the critical values for
the distribution of the F-statistic. The null hypothesis is
accepted when the computed F-statistic is less than the
I(0) critical value bound and rejected when the com-
puted F-statistic is greater than the I(1) critical value
bound. When the F-statistic is between the 1(0) and
I(1) bound values, the relationship is inconclusive.

If a cointegration among primary fiscal balance, real
economic growth, real interest rate, and debt-to-GDP
ratio can be detected, then it can be concluded that the
Lebanese public debt is sustainable.

5. Results and Discussion

5.1. Unit Root Test

As mentioned earlier, the stationarity of each variable
included in the ARDL equation is tested using the
ADF unit root test. The null and alternative hypoth-
eses to be tested are as follows:

H,;: the variable has a unit root vs. H1: the variable
does not have a unit root.

The results presented in table 1 provide strong evi-
dence that primary fiscal performance and real GDP
growth rate are stationary at level 1(0). Hence, the
null hypothesis of the existence of unit roots can be

www.ce.vizja.pl

rejected. However, public debt as a percentage of GDP
and real interest rate are nonstationary at level, and
the null hypothesis of the existence of a unit root is
accepted. Nevertheless, when these two variables are
converted into the first difference, they become sta-
tionary I(1). These results are reported in Table 2.
ARDL is the best model to use in this study to detect
the long-run relationship because the variables are in-
tegrated of different orders.

5.2. ARDL Results

The model selection criteria are based on the AIC. The
top model suggested by the AIC is ARDL (2,1,4,2), in
which the optimal lag length of public debt and real
interest rate is two lags each, the optimal lag length of
primary fiscal performance is 1 lag, and the optimal
lag length of real GDP growth rate is four lags.

The results of the F-statistic bound test are shown
in table 3, where k represents the number of regres-
sors. The calculated F-statistic is 3.03, which lies with-
in the I(0) and I(1) bound values at 5% and 10% levels
of significance. Thus, the relationship among primary
fiscal performance, real GDP growth rate, real interest
rate, and public debt is inconclusive at 5% and 10%
levels of significance. However, the F-statistic is lower
than the I(0) critical value bound at 2.5% and 1% lev-
els of significance. Hence, the null hypothesis cannot
be rejected, and it can be concluded that no cointe-
grating relationship exists between the regressors and
the Lebanese public debt. Therefore, the Lebanese
public debt is unsustainable.

The results of the ARDL ECM regression are shown
in table 4. The reparametrized ARDL ECM shows the
short-run impact of each independent variable on pub-
lic debt. The primary fiscal performance has a negatively
significant influence on public debt in the short term: an
increase in primary fiscal surplus reduces public debt in
Lebanon. This result is in line with the findings of Tanzi
and Fanizza (1995) and Alnashar (2019). The real GDP
growth rate is negatively significant when differenced,
and lag 2, and lag 3 differenced. Thus, an increase in real
economic growth reduces the public debt in the short
run. This result validates the results of Vighneswara
(2015) and the World Bank (2005). The real interest rate
has a significant negative impact on public debt in the
short run when lag 1 differenced. Thus, an increase in
interest rates reduces the growth in public debt.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 1. Results of the ADF Unit Root Test (at Level Specification)

Variable ADF Unit Root Test at Level Specification
(with intercept) (with trend and intercept)
t-stat p-value t-stat p-value
Public Debt (as a % of GDP) -1.58 0.48 -2.32 0.41
Primary Fiscal Performance (as a % of GDP) -8.14 0.00%* -8.09 0.00%*
Real GDP Growth Rate -7.16 0.00%* -7.11 0.00**
Real Interest Rate -2.38 0.14 -1.35 0.86

Note: ** denotes the rejection of the null hypothesis (existence of unit roots) at a 5% level of significance.

Table 2. Results of the ADF Unit Root Test (First Difference)

Variable ADF Unit Root Test at Level Specification
(with intercept) (with trend and intercept)
t-stat p-value t-stat p-value
Public Debt (as a % of GDP) -4.40 0.00 -4.42 0.00
Real Interest Rate -11.97 0.00 -12.35 0.00

Note: ** denotes the rejection of the null hypothesis (existence of unit roots) at a 5% level of significance.
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Figure 4. Cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ).
Note: Residual values are within the confidence level bounds.
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The short-run estimation shows that running a

continuous primary fiscal surplus is crucial to reduce
the Lebanese debt-to-GDP ratio. Large and growing
primary fiscal deficits are the primary drivers of un-
sustainable debt levels. Fiscal deficits lead to more
debt issuance and hence increase the debt burden.
In addition, a sustained higher economic growth is
important to reduce the Lebanese public debt. Thus,
the ARDL results suggest that implementing policies
to achieve continuous primary fiscal surplus and pro-
mote economic growth are vital to achieve sustainable
debt levels and avoid a debt crisis.
Two diagnostic tests are performed to check the valid-
ity of the estimated ARDL model. The Breusch-God-
frey serial correlation LM test and Breusch-Pagan-
Godfrey test are used to check for serial correlation
and heteroskedasticity, respectively. The results in
table 5 indicate that the residuals are serially uncor-
related and homoscedastic.

In addition, the cumulative sum (CUSUM) and the
cumulative sum of squares (CUSUMSQ) tests are
used to examine the stability of the estimated model.
Figure 4 shows that the model is stable. All the re-
sidual values are within the confidence level bounds.

6. Conclusion

This study uses the ARDL technique to investigate the re-
lationships among real GDP growth rate, primary fiscal
performance, real interest rates on loans in local currency,
and public debt in Lebanon between the years 2000 and
2018. The results confirm that no cointegrating relation-
ship exists and that the Lebanese debt is unsustainable. In
addition, the short-run estimation shows that an increase
in primary fiscal surplus and economic growth signifi-
cantly reduces Lebanese public debt. Thus, the country
needs to run continuous primary fiscal surpluses and
achieve higher growth levels to reduce the debt-to-GDP
ratio to more sustainable levels and avoid a debt crisis.

Table 3. Results of the F-Bounds Test (Unrestricted Constant, No Trend)

F-Bounds Test- Null Hypothesis: No level relationship

195

Value Significance 1(0) 1(1)

F-Statistic 3.03 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66

Note: I(0) and I(1) represent the critical value bounds.

Table 4. Results of the ARDL Error Correction Regression (Short-term Estimation)

Dependent Variable: D (Public Debt as a % of GDP)

Variable Coefficient  Standard Error t-stat p-value
Public Debt (lag 1 differenced) 0.29%%* 0.09 2.99 0.00
Primary Fiscal Performance (differenced) -0.97* 0.54 -1.77 0.08
Real GDP Growth Rate (differenced) -0.42%%% 0.11 -3.51 0.00

Real GDP Growth Rate (lag 1 differenced) 0.01 0.13 0.08 0.93

Real GDP Growth Rate (lag 2 differenced) -0.29%%¢ 0.11 -2.55 0.01
Real GDP Growth Rate (lag 3 differenced) -0.30%%* 0.09 -3.06 0.00
Real Interest Rate (differenced) 0.36 0.26 1.41 0.16
Real Interest Rate (lag 1 differenced) -0.68** 0.27 -2.50 0.01

Note: I(0) and I(1) represent the critical value bounds.
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Table 5. Residual Diagnostic Test Results

Carole Ibrahim

Test F-stat p-value
Breusch-Godfrey Serial Correlation LM Test 0.61 0.65
Breusch-Pagan-Godfrey Test 1.07 0.39

Note: Residuals are serially uncorrelated and homoscedastic (p-value > 5%).

Higher surpluses in the primary balance secure fiscal
sustainability, decrease interest costs, and reduce public
debt. Therefore, policymakers should implement imme-
diate reforms to cut spending and increase revenues. In
addition, they should implement policies to attract more
investment and stimulate economic growth.
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