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Real Exchange Rate Dynamics and Trade Balance in WAEMU
Countries: Evidence from Panel Nonlinear ARDL Approach
Yaya KEHO*
Ecole Nationale Superieure de Statistique et d’Economie Appliquee, Ivory Coast

Abstract
This study estimates the impact of real exchange rate on the trade balance of seven
countries of the West African Economic and Monetary Union (WAEMU). In examining this
issue, most previous studies assume the relationship to be symmetric. In this paper, we
relax this assumption by extending the nonlinear ARDL approach to panel data framework.
We filter appreciations from depreciations in the real exchange rate and estimate their
respective effects on the trade balance using the Pooled Mean Group (PMG) estimator.
The results for the panel show that the long-run relationship between real exchange rate
and trade balance is asymmetric. More precisely, the trade balance was found to respond
stronger to depreciations in the real exchange rate than to appreciations in the long-run. In
the short-run, however, the trade balance is not sensitive to the real exchange rate
regardless of whether it appreciates or depreciates. The results for individual country
estimation reveal cross-country heterogeneity in the short-run relationship between the
real exchange rate and the trade balance.

Keywords: Nonlinear ARDL; Asymmetry; Trade Balance; Real Exchange Rate;
WAEMU.
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1. Introduction
The impact of the real exchange rate on the trade balance has received a
great deal of attention in the economic literature. The Marshall-Lerner condition
postulates that the adjustment of trade balance is closely knitted with the
elasticity of demand. Currency devaluation will improve the trade balance only if
the sum of the elasticities of exports and imports is greater than one (Marshall,
1923; Lerner, 1944). Theoretically, devaluation brings about an increase in exports
since the domestic goods become cheaper for the trading partners. On the other
hand, imports decrease as they become more expensive for domestic agents.
However, exports and imports may not respond instantaneously to devaluation as
market participants could take some time to adjust to changes in relative prices.
Magee (1973) explains that production and delivery delays, recognition lag, fixed
contracting and negotiating terms of exporters prevent devaluation from
improving the trade balance instantaneously. Generally, the real exchange rate
depreciation initially worsens the trade balance and then improves it afterwards,
resulting in a J-curve pattern. A growing body of empirical studies examined the
effects of the real exchange rate on the trade balance using various dataset,
variables and estimation methods. This literature yielded mixed and inconclusive
results. A plethora of studies provided evidence supporting that real exchange
rate depreciation improves the trade balance (e.g., Rawlins, 2011; Igue and
Ogunleye, 2014; Anning et al., 2015; Hunegnaw and Kim, 2017; Keho, 2021). On
the other side of the same mirror, other studies discovered unfavorable or
insignificant impact of the real exchange rate depreciation on the trade balance
(e.g., Rose, 1990; Akpansung and Babalola, 2013; Alege and Osabuohien, 2015;
Kamugisha and Assoua, 2020).
In examining the relationship between real exchange rate and trade balance,
most previous studies have assumed that appreciations and depreciations are
transmitted in the same magnitude to trade balance. Recently, it has been argued
that the trade balance may respond differently to exchange rate appreciation and
depreciation. This could be attributed to many factors including adjustment costs,
price rigidities, quantity restrictions, and market power (Bussiere et al., 2013). As
a result, estimates from linear models may be inconsistent. Consequently,
another strand of empirical studies relaxes the assumption of symmetry using
nonlinear models. Some of these studies confirmed the asymmetric effects of
exchange rate on the trade balance. However, empirical studies especially those
employing panel data techniques, are scanty in relation to Sub-Saharan African
countries.
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This study examines the exchange rate pass-through to the trade balance for
the West African Economic and Monetary Union (WAEMU) over the period 1975–
2017. We find out whether the responsiveness of the trade balance to the real
exchange rate changes is subject to non-linearity due to currency appreciation
and depreciation. More specifically, we seek to answer to the following questions:
does exchange rate depreciation lead to a significant improvement in the trade
balance? Do exchange rate depreciation and appreciation have distinct effects on
the trade balance? Which of depreciation and appreciation of the real exchange
rate has greater effect on the trade balance? To answer these questions, we
adapt the non-linear ARDL approach proposed by Shin et al. (2014) into panel
data framework to analyze the relationship between trade balance and real
exchange rate movements. Another novelty of this study is that it considers cross–
country heterogeneity in the nexus between the two variables. To the best of our
knowledge, no known study has empirically examined the asymmetric eﬀect of
real exchange rate on the trade balance for this part of Sub-Saharan Africa.
Therefore, the results of this study will contribute to the existing literature on the
impact of the real exchange rate changes on the trade balance in African
countries.
The rest of the paper is organized as follows. Section 2 reviews the empirical
literature on the effect of real exchange rate on the trade balance. Section 3
presents the econometric framework of the study. Section 4 reports and discusses
the empirical results of the study. Section 5 concludes the study and provides
some lines of future research.

2. Literature Review
The relationship between real exchange rate and the trade balance has
stimulated a burgeoning empirical studies. A first group of studies have relied on
traditional econometric methods to examine the issue for both developed and
developing countries. The evidence from this literature is mixed. For instance,
Baharumshah (2001) estimated the effect of exchange rate on the bilateral trade
balances of Malaysia and Thailand with the US and Japan over the period 1980–
1996. The results revealed a favorable effect of real exchange rate depreciation
on the trade balance of both countries in the long-run. Applying cointegration
technique, Bahmani-Oskooee (2001) found that real depreciation of exchange
rate improves the trade balance in Bahrain, Egypt, Jordan, Morocco, Syria, Tunisia,
and Turkey. Musila and Newark (2003) for Malawi, Narayan (2006) for China,
Halicioglu (2008) for Turkey, Tsen (2011) for Malaysia, Igue and Ogunleye (2014)
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for Nigeria, Anning et al. (2015) for Ghana, Caporale et al. (2015) for Kenya, and
Keho (2021) for Cote d’Ivoire also found evidence that real exchange rate
depreciation has an improving effect on the trade balance. Yol and Baharumshah
(2007) relied on panel cointegration technique to scrutinize the bilateral trade
balances of 10 African countries with the U.S. for the period 1977–2002. The
results showed that real exchange rate depreciation improves the trade balance
of six countries (i.e., Botswana, Egypt, Kenya, Nigeria, Tunisia, and Uganda), while
worsening that of Tanzania and has no effect in Ghana, Morocco and Senegal.
Adeniyi et al. (2011) examined the case of four member countries of the West
African Monetary Zone (WAMZ) countries, namely: The Gambia, Ghana, Nigeria
and Sierra Leone. The results from the bounds testing approach to cointegration
supported the J-curve effect only in Nigeria. Meanwhile, in the cases of The
Gambia and Ghana, real devaluation initially improves the trade balance and then
deteriorates it later. Hunegnaw and Kim (2017) studied the effects of the real
exchange rate on the trade balance in East African countries, using the ARDL
bounds testing approach. The results for individual country showed that real
exchange depreciation significantly improves trade balance in the long-run in four
countries (Ethiopia, Madagascar, Mauritius, and Rwanda). A significantly negative
effect was not found in any of the countries. The results for the panel also showed
a positive long-run effect of the real exchange rate on the trade balance. The
short-run effect was positive but insignificant.
On the other hand, studies by Loto (2011) for Nigeria, and Kamugisha and
Assoua (2020) for Uganda reported that depreciation of the exchange rate does
not improve the trade balance. Shahbaz et al. (2011) found that devaluation
worsens the trade balance in Pakistan. Bahmani-Oskooee and Gelan (2012) found
no support for the J-Curve effect in a study of nine African countries comprising
Burundi, Egypt, Kenya, Mauritius, Morocco, Nigeria, Sierra Leone, South Africa,
and Tanzania. Akpansung and Babalola (2013) found a negative but insignificant
relationship between the trade balance and real exchange rate in Nigeria.
Applying panel cointegration techniques to selected African countries, Genemo
(2017) found that the real exchange rate depreciation worsens the trade balance
in the long-run.
All the aforementioned studies assume the effect of real exchange rate on
the trade balance to be linear or symmetric in the sense that depreciation and
appreciation of the real exchange rate have the same effect, in absolute value, on
the trade balance. With the development of new econometric methods, attempts
have been made to examine asymmetry in the relationship between the real
exchange rate and the trade balance. The threshold cointegration designed by
Enders and Siklos (2001) and the nonlinear autoregressive distribution lag
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(NARDL) approach introduced by Shin et al. (2014) have inspired a growing
empirical studies. The NARDL approach filters appreciations from depreciations
and estimates their respective effects on the trade balance using the ARDL
bounds testing approach to cointegration proposed by Pesaran et al. (2001). Most
of the studies using those approaches found asymmetry in the response of the
trade balance to the exchange rate changes. For instance, in a case study of
Nigeria, Aliyu and Tijjani (2015) employed the threshold cointegration technique
and showed that the trade balance adjusts slowly in response to exchange rate
depreciations, whereas it reacts quickly to appreciations. Iyke and Ho (2017)
examined the case of Ghana by using the linear and nonlinear ARDL models. The
results from the linear model showed no evidence in support of the short-and
long-run impact of the exchange rate changes on the trade balance. In the
nonlinear model, however, real depreciation of the exchange rate causes an
improvement in the trade balance in the long-run, while real appreciation does
not have any significant effect. Bawa et al. (2018) scrutinize the short-run and
long-run effects of real exchange rate changes on the Nigeria’s trade balance over
the period 1994–2018. Using linear model they documented that real
depreciation of the exchange rate improves the trade balance. And using
nonlinear ARDL model they confirmed asymmetry in the nexus between the real
exchange rate and the trade balance. Precisely, depreciation of the real exchange
rate has a significant effect on the trade balance while appreciation is not
significant. Employing the NARDL approach, Bahmani-Oskooee and Fariditavana
(2015), Bahmani-Oskooee and Fariditavana (2016), Bahmani-Oskooee and Baek
(2016), Arize et al. (2017), Bahmani-Oskooee and Kanitpong (2017), BahmaniOskooee et al. (2017), Nusair (2017) and Iyke and Ho (2018) also provided
evidence confirming asymmetric effects of the real exchange rate changes on the
trade balance.
Recently, Akoto and Sakyi (2019) examined the case of Ghana for the period
1984–2015 by using symmetric and asymmetric models. Their results failed to
support the Marshall-Lerner condition and the J-curve effect. Therefore,
depreciation of the Ghana cedi cannot improve its trade balance. BahmaniOskooee et al. (2019) studied the dynamics of the trade balance of Tunisia. The
results from linear model showed no significant effect of real effective exchange
rate on the trade balance. Conversely, when nonlinear approach is adopted, real
exchange rate depreciation improves the trade balance while appreciation has no
effect. Olufemi (2019) also confirmed that the exchange changes have asymmetric
impact on the trade balance in both short and long-run in Nigeria over the period
1999–2017. Bahmani-Oskooee and Arize (2020) applied the NARDL approach to
13 African countries and found asymmetric effects in many of the countries.
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Bahmani-Oskooee and Fariditavana (2020) investigated the bilateral trade balance
of the US with Canada for 161 industries. They found asymmetric short-run real
exchange rate effects on the trade balance in all industries and significant longrun asymmetric effects in 62 industries. Bahmani-Oskooee and Gelan (2020)
considered the bilateral trade balance of South Africa with the US for 25
industries. They found asymmetric short-run effects of the exchange rate
movements on the trade balance in 19 industries, which last into long-run
asymmetric effects in 14 industries. Ben Doudou et al. (2020) relied on the
threshold regression approach to test for threshold effect in the exchange rate
and trade balance nexus in Tunisia over the period 1984–2016. The results
showed that above a certain threshold dinar depreciation improves the Tunisia’s
trade balance, while appreciation worsens it. For Nigeria, Nathaniel (2020) found
that positive and negative shocks in the exchange rate are associated with
negative impact on the trade balance, but only the impact of positive shocks is
significant. Finally, Shuaibu and Isah (2020) examined the experience of five
African countries (Algeria, Cameroon, Nigeria, South Africa, and Uganda) using
both linear and nonlinear ARDL models for the period 1980–2018. Their results
provided evidence supporting asymmetric pass-through of the real exchange rate
into the trade balance. As can be seen from this review, the role of asymmetries
in explaining the relationship between the trade balance and the real exchange
rate has not received much attention in the Sub-Saharan African context. This
study tries to fill the gap in the empirical literature by examining the case of the
West African Economic and Monetary Union (WAEMU).

3. Econometric Framework
3.1. Model Specification
Following existing studies, the trade balance is related to three explanatory
variables namely, domestic income, foreign income and real exchange rate.
Therefore, we specify the empirical model as follows:
where ln represents natural logarithm, TBit denotes the trade balance on goods
and services, Yit is real gross domestic income, YFit is foreign real income, RERit is
the real effective exchange rate defined in a way that a decrease (increase)
reflects a real depreciation (appreciation) of the domestic currency, Dit is a vector
of deterministic variables which may include a time trend and a shift dummy
variable that takes the value of zero for the period before 1994 (the year of the
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currency devaluation) and one otherwise, and µit is an error term assumed to be a
white-noise process.
The coefficient of domestic income is expected to be negative as it is likely to
increase the demand for imports and consequently worsening the trade balance.
World income is expected to have positive impact on the trade balance as it
increases exports and thus improving the trade balance. The coefficient of real
exchange rate is expected to be negative as its depreciation is expected to have
favorable impact on the trade balance.
One major assumption of Eq.(1) is that the relationship between real
exchange rate and trade balance is linear in the sense that appreciation and
depreciation of the real exchange rate have the same effect on the trade balance.
Accordingly, this model does not allow potential asymmetry in the relationship
between the two variables. It may fail to establish a significant relation if the trade
balance responds asymmetrically to depreciation and appreciation of the real
exchange rate. Our objective in this study is to investigate possible asymmetric
pass-through of the real exchange rate into the trade balance. To that end, we
follow the approach suggested by Shin et al. (2014) by decomposing the real
exchange rate variable into positive changes (appreciation) and negative changes
(depreciation) as follows:
where POS and NEG denote, respectively, partial sums of positive and negative
changes in real exchange rate. They are calculated as follows:
∑
∑
Therefore, the empirical model for investigating the asymmetric impact of real
exchange rate on the trade balance is specified as follows:
If the two partial sums have the same coefficients, i.e. θ3i =θ4i, then the effect of
real exchange rate is symmetric, otherwise, it is asymmetric. The following section
outlines the estimation method used to estimate the above equation.

3.2. Estimation Method
To estimate the relationship between real exchange rate and trade balance,
we rely on panel ARDL framework. The panel ARDL approach has the advantages
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of the traditional time-series ARDL model. More specifically, it allows the short
and long-run parameters to be estimated jointly. Also, it alleviates the problems
of endogeneity of the regressors and serial correlation through the inclusion of
sufficient lags of the variables. Furthermore, this approach provides consistent
estimates when applied on variables with different orders of integration. Finally,
the ARDL approach allows for the introduction of different lags on the variables.
The ARDL dynamic specification for Eq.(5) is expressed as follows:
m

n

j 1

j 0

yit  ij yit  j    ij' X it  j   i  it

(6)

where yit is the trade balance, and Xit is the vector of explanatory variables
including domestic income, foreign income and real exchange rate, i.e. Xit=(lnYit,
lnYFit, POSit, NEGit). The parameter αi is the fixed effects, and µit is the normal
error term. The lags included in the model are captured by m and n for dependent
and independent variables, respectively. They are determined using information
criteria.
The ARDL model can be re-parameterized as an error-correction equation as
follows:





m 1

n 1

j 1

j 0

yit  i yit 1   i' X it  0ij yit  j  ij' X it  j   i  it

(7)

Applying this panel ARDL error-correction model in assessing the impact of real
exchange rate on the trade balance, the empirical model is re-stated as:
 ln TBit   i  i ln TBit 1  1i ln Yit   2i ln YFit  3i POSti   4i NEGit    i Dit
m 1

n 1

p 1

q 1

j 1

j 0

j 0

j 0

 0ij  ln TBit  j  1ij  ln Yit  j  2ij  ln YFit  j   3ij POSit  j  4ij NEGit  j   it

(8)

where ϕ0, ϕ1, ϕ2, ϕ3 and ϕ4 are the short-run coefficients of the lagged dependent
variable, domestic income, foreign income and positive and negative changes in
real exchange rate, respectively. The long-run coefficients are θ1, θ2, θ3 and θ4 for
domestic income, foreign income and positive and negative changes in real
exchange rate. Lastly, the parameter λi measures the speed of adjustment of the
trade balance to its long-run value.
This study employs the Mean Group (MG) and the Pooled Mean Group
(PMG) estimators introduced by Pesaran and Smith (1995) and Pesaran et al.
(1999). The MG estimator allows all parameters of the model to change across
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countries in the short and long-run. It estimates the model for each country and
computes the coefficients for the whole panel as simple averages of the individual
coefficients. On the other hand, the PMG estimator constrains the long-run
coefficients to be homogeneous, while allowing the short-run coefficients, the
speed of adjustment, and the error variance to vary across countries. According to
Pesaran et al. (1999), under the null hypothesis of long-run homogeneity, the
PMG estimator is consistent and more efficient as compared to the MG estimator.
The Hausman test was used to test whether there is a significant difference
between PMG and MG estimates.
The panel nonlinear ARDL error-correction model allows us to test the
existence of asymmetry in the relationship between real exchange rate and trade
balance. In particular, the long-run symmetry can be tested by means of Wald test
of the null hypothesis that θ3i= θ4i in Eq. (8). The short-run symmetry can equally
be tested by using a Wald test of the null hypothesis that ϕ3ij = ϕ4ij, for all j. Eq. (8)
is reduced to the traditional panel linear ARDL error-correction model if both null
hypotheses of short-run and long-run symmetry cannot be rejected.

3.3. Data Description
The study uses annual time series data covering the period 1975-2017. The
analysis includes seven member countries of the West African Economic and
Monetary Union (WAEMU), namely: Benin, Burkina Faso, Cote d’Ivoire, Mali,
Niger, Senegal, and Togo. The dependent variable of the study is trade balance
defined as exports divided by imports. An increase in this ratio reflects an
improvement in the trade balance. The explanatory variables are domestic real
GDP in constant US dollar as a proxy for domestic income, world real GDP in
constant US dollar as a proxy for foreign income, and the real effective exchange
rate. All variables were transformed into natural logarithm in the empirical
analysis. Data on the trade balance, domestic real GDP, and world real GDP were
extracted from the 2019 World Development Indicators database of the World
Bank. Data on the real effective exchange rate (RER) were retrieved from the
Central Bank of West African States (BCEAO). The real effective exchange rate is
such that an increase (decrease) signifies a real appreciation (depreciation) of the
domestic currency. We decompose the real effective exchange rate into positive
(POS) and negative (NEG) changes using Eq.(3) and Eq.(4). Positive and negative
changes cover 48.3% and 51.7% of the sample, respectively.
Table 1 displays the descriptive statistics and correlation matrix among the
variables. This Table shows a wide disparity among countries. For instance,
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domestic income averages 22.467 and ranges between 21.107 and 24.399. Over
the sample period, real exchange rate appreciation averages 34.9% while
depreciation averages 70.7%. Based on the standard deviation, domestic income
is more volatile than the other variables under study.
The correlation matrix shows that the trade balance is positively and
significantly associated with domestic income, foreign income and positive
changes in real exchange rate (POS), while negatively correlated with negative
changes (NEG). The correlation matrix also shows a high level of correlation
between foreign income (YF) and real exchange rate changes (POS and NEG) with
correlation values of 0.836 and -0.940, respectively. For this reason, we disregard
foreign income from the empirical analysis.
Table 1. Descriptive Statistics and Correlation Matrix
Variables

lnTB

lnY

lnYF

POS

NEG

Panel A: Summary statistics
Mean

4.205

22.467

31.415

0.349

-0.707

Median

4.227

22.351

31.406

0.336

-0.894

Maximum

4.986

24.399

32.015

0.967

0.000

Minimum

3.193

21.107

30.772

0.000

-1.402

Std. dev.

0.352

0.792

0.363

0.234

0.412

Panel B: Correlation matrix
lnTB

1.000

lnY

0.515*

lnYF
POS

1.000

0.155

*

0.512*

0.419

*

*

0.642

*

1.000
0.836*

1.000

*

NEG
-0.090
-0.422
-0.940
-0.744*
1.000
Note: TB, Y, YF, POS and NEG denote trade balance, real GDP, world real GDP, positive
and negative partial sums of real effective exchange rate, respectively. (*) indicates
statistical significance at the 5% level.

4. Results and Discussion
Prior to estimating the effect of real exchange rate on the trade balance, we
test for the order of integration of the variables. To this end, we employ the IPS
test developed by Im et al. (2003) and the ADF-Fisher test suggested by Maddala
and Wu (1999). The results presented in Table 2 suggest the presence of unit root
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for all variables at the 5 percent level of significance. However, when applied to
the first differences of the variables, both IPS and ADF-Fisher tests reject the null
hypothesis of unit root. Therefore, the variables under study can be regarded as
being integrated of order one. Consequently, it is necessary to perform
cointegration tests among them to check for the possible existence of a long-run
relationship.

Table 2. Results of Panel Unit Root Tests
Level

First difference

IPS test

ADF test

IPS test

ADF test

lnTB

-0.834
[0.201]

24.386
[0.041]

-13.364*
[0.000]

161.200*
[0.000]

lnY

8.451
[1.000]

0.111
[1.000]

-12.328*
[0.000]

148.615*
[0.000]

POS

1.120
[0.868]

8.641
[0.853]

-11.182*
[0.000]

137.782*
[0.000]

NEG

0.503
[0.692]

7.668
[0.905]

-13.913*
[0.000]

169.632*
[0.000]

Notes: TB, Y, and RER, denote trade balance, domestic real GDP, and real effective exchange rate,
respectively. The tests equations include individual effects and p-values are given in brackets.
*
Optimal lag length was determined using AIC with a maximum of 5. The asterisk denotes
rejection of the null hypothesis of unit root at the 5% significant level.

As the second step of the empirical analysis, we employ Pedroni (1999)
residual-based test for cointegration. The results summarised in Table 3 show that
six of the seven test statistics support the existence of a long-run relationship
among the variables at the 5 percent level of significance.
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Table 3. Results of Pedroni Panel Cointegration Tests
Statistics

Without trend
Statistic

With trend

Prob.

Statistic

Prob.

Within-dimension
Panel v-Statistic
Panel rho-Statistic
Panel PP-Statistic
Panel ADF-Statistic

0.151

0.439

-1.039

-2.912

*

-4.576

*

-3.502

*

0.002

-5.362

-2.419*

0.007

-1.171

0.001
0.000

0.850

-2.262

*

0.011

-5.816

*

0.000

*

0.000

Between dimension
Group rho-Statistic
Group PP-Statistic
Group ADF-Statistic

-5.718

*

-3.949

*

0.000
0.000

0.120

-6.699

*

0.000

-5.121

*

0.000

Note: The lag orders are chosen by Akaike information criterion with a maximum set
to five. The asterisks * and ** denote significance at the 5% and 10% levels,
respectively.

To affirm further about the existence of a long-run relationship among the
variables, Johansen and Juselius (1990) cointegration test was conducted. As
shown in Table 4, both Trace and Max-Eigen statistics identify one cointegrating
vector in the whole panel. Therefore, the overall results of cointegration tests
conclude that there is a long-run relationship between trade balance, domestic
income and real exchange rate.

Table 4. Johansen Cointegration Test Results
Hypothesis
r=0
r=1
r=2
r=3

Trace test
Fisher stat.
Prob.
55.89*
0.000
11.78
0.624
7.489
0.914
6.849
0.940

*

Max-Eigen test
Fisher stat.
Prob.
64.82*
0.000
9.799
0.776
6.409
0.955
6.849
0.940

Note: denotes rejection of the null hypothesis at the 5% significance level. The model includes a
time trend variable.
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The next step of our analysis is to estimate the long and short-run
coefficients associated to explanatory variables. As previously stated, the panel
ARDL model was estimated using the Pooled Mean Group (PMG) and the Mean
Group (MG) estimators. The results are summarized in Table 5. As the PMG
estimator is only consistent and efficient when the long-run coefficients are the
same across countries (long-run homogeneity), we test this restriction using the
Hausman test. The results reported in Panel B of Table 5 indicate that the null
hypothesis of homogeneity restriction cannot be rejected (χ2(3)=1.930 with pvalue=0.586). Thus, the PMG estimator is more efficient and preferable to the MG
estimator. In what follows we therefore focus on the PMG results.
The results reveal that in the long-run, positive and negative changes in the
real exchange rate have significant negative impacts on the trade balance. The
long-run coefficient on NEG is -1.118, implying that a 1% decrease in the real
exchange rate results in a 1.118% increase in the trade balance. The long-run
effect of positive changes is -0.489, implying that a 1% increase in the real
exchange rate leads to a 0.489% decrease in the trade balance. The test for
symmetry reports F-statistic of 18.752 with a p-value of 0.000, indicating the
rejection of the null hypothesis of symmetric long-run effect of the real exchange
rate on the trade balance. Consequently, these findings suggest that the trade
balance responds stronger to depreciations in the real exchange rate than to
appreciations. This finding confirms those of Bahmani-Oskooee and Fariditavana
(2016) and Iyke and Ho (2017) who found that real appreciations and
depreciations have distinct impacts on the trade balance. Further, the coefficient
on domestic income is negative and significant, indicating that increases in
domestic income will worsen the trade balance in the long-run.
In terms of the short-run dynamics, the results reported in panel C of Table 5
show that domestic income and real exchange rate do not have significant impact
on the trade balance. This finding is not consistent with the J-curve relationship
between the trade balance and the real exchange rate. The error-correction
coefficient which represents the speed of convergence is negative and significant,
providing additional evidence of a long-run relationship between the variables.
Table 6 shows the short-run results for individual country estimation based
on the PMG estimator. From this Table, it can be noted that a significant long-run
relationship exists between the variables for five out of the seven countries as
evidenced by negative and significant error-correction terms. The effects of
domestic income and real exchange rate on the trade balance yield mixed results.
Domestic income has a negative effect on the trade balance in Burkina Faso and
Cote d’Ivoire. This finding may be attributed to the fact that these countries have

Page | 13

Y. Keho / JEFA Vol:5 No:2 (2021) 1-22

propensity for imported goods and services whenever their incomes increase, as
argued by the Keynesian theory. Conversely, domestic income has a positive
effect on the trade balance in Senegal. A one percent increase in gross domestic
product is associated with 0.84 percent increase in the trade balance. Based on
these findings, Senegal needs to stimulate its economic growth to improve its
trade balance whereas Burkina Faso and Cote d’Ivoire should reduce their
imports.
Table 5. Estimation Results from PMG and MG Estimators
Variables

Coef.

PMG
t-stat.

Panel A: Long-run Coefficients
*
lnY
-0.400
-4.933
*
POS
-0.489
-2.510
*
NEG
-1.118
-6.261
Panel B: Diagnostic Tests
Hausman Test
1.930 [0.586]
*
Test for Long-run Symmetry 18.752 [0.000]
Panel C: Short-run Coefficients
*
ECTt-1
-0.414
-3.390
∆TBt-1
-0.051
-0.552
∆TBt-2
-0.025
-0.223
∆lnYt
-0.207
-0.531
∆POSt
0.004
0.008
∆NEGt
0.008
0.061
*
D94
-0.116
-2.208
*
Intercept
5.368
3.396

MG
t-stat.

Prob.

*

-3.574
0.927
-0.308

0.000
0.354
0.758

*

-4.095
1.015
0.414
-0.142
0.205
-0.402
-2.867
5.521

0.000
0.310
0.679
0.886
0.837
0.687
0.004
0.000

Prob.

Coef.

0.000
0.012
0.000

-0.508
2.614
-0.227

0.000
0.581
0.823
0.595
0.993
0.951
0.028
0.000

-0.727
0.110
0.048
-0.057
0.116
-0.076
-0.136
*
9.224

Note: The dependent variable is the trade balance (TB) defined as log(100*X/M), where X and M
denote exports and imports, respectively. Y is domestic real GDP, POS and NEG denote positive and
negative partial sums of real effective exchange rate, respectively. The lag structure is ARDL(3,1,1,1)
based on AIC selection with maximum lag set to 3. The model includes a dummy variable D94 taking
*
**
value 1 from 1994 to 2017 and zero otherwise. The asterisks and indicate significance at 5% and
10% levels, respectively. Under the long-run slope homogeneity, the Hausman test reports the chi2
test statistic and the corresponding p-value for systematic differences in coefficients of the PMG
estimator vs. the MG estimator.

With regard to the real exchange rate, the coefficient on NEG is negative and
significant in Senegal. This implies that a real depreciation of the real effective
exchange rate will improve the Senegal’s trade balance. Meanwhile, the
coefficient on NEG is positive in the case of Mali, implying that a real depreciation
of the real effective exchange rate will deteriorate its trade balance. The
coefficient on POS is negative in Burkina Faso and positive in Niger. Therefore,
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appreciation of the real exchange rate will improve the trade balance of Niger
while deteriorating that of Burkina Faso.
Table 6. Country-level short run results from PMG estimator
Country

ECTt-1

∆lnYt

∆POSt

*

0.337
(0.394)

Benin

-0.855
(-4.906)

0.552
(0.919)

0.058
(1.005)

*

Burkina Faso

-2.320
(-3.426)

*

Cote d’Ivoire

-0.778
(-5.451)

Mali

-0.482
(-4.197)

Niger

-0.387
(-3.097)

Senegal
Togo

∆NEGt

D94

Intercept
*

0.118
(0.345)

0.004
(0.065)

10.484
(4.246)

-1.802
(-1.785)

-0.246
(-0.828)

0.045
(1.179)

-0.554
(-0.797)

-0.489
(-1.762)

**

-0.158
(-0.391)

0.044
(0.246)

-0.211
(-3.149)

10.918
(4.566)

*

-0.213
(-0.612)

-0.776
(-0.973)

0.519
(1.907)

**

-0.052
(-0.914)

5.955
(3.956)

*

-0.029
(-0.077)

1.928
(2.036)

0.346
(1.006)

-0.364
(-3.598)

-0.244
(-2.767)

*

0.840
(2.263)

0.602
(1.297)

-0.520
(-2.957)

*

-0.209
(-1.428)

0.206
(0.501)

-0.104
(-0.139)

-0.203
(-0.564)

*

**

*

*

*

*

*

4.991
(2.883)

*

-0.122
(-2.657)

*

3.141
(2.413)

-0.109
(-1.192)

2.642
(1.408)

*

Note: The dependent variable is ∆TB=∆log(X)-∆log(/M), where X and M are exports and
imports, respectively. Y is domestic real GDP, POS and NEG denote positive and negative
partial sums of real effective exchange rate, respectively. The lag structure is
ARDL(3,1,1,1) based on AIC selection with maximum lag set to 3. The model includes a
dummy variable (D94) taking value 1 from 1994 to 2017 and zero otherwise. The asterisks
*
**
and indicate significance at 5% and 10% levels, respectively.

5. Conclusion
This study was motivated by the mixed evidence from the existing empirical
literature on the relationship between real exchange rate and trade balance. The
relationship was found to be positive in some studies and non-significant or even
negative in others. The mixed results may be attributed to country-specific
characteristics, dataset, estimation techniques and the restrictive assumption that
the nexus between the two variables is linear. It is on this background that this
study applies the nonlinear ARDL model developed by Shin et al. (2014) to
examine the asymmetric impact of real exchange rate on the trade balance in a
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panel comprising seven countries of the West African Economic and Monetary
Union (WAEMU) over the period 1975-2017. The trade balance was defined as the
ratio of exports to imports. The control variables were the real effective exchange
rate and real gross domestic product as measure for domestic income. By relying
on the concept of partial sum, we decomposed the real effective exchange rate
into positive and negative changes and estimated their respective effects on the
trade balance. As estimation technique, we employed the Pooled Mean Group
(PMG) estimator to derive the long and short-run responses of the trade balance
to the real exchange rate changes. This panel estimation method deals with both
endogeneity and cross-country heterogeneity. The results from the Hausman test
showed that PMG estimator was preferred over the Mean Group estimator.
The results from cointegration tests revealed that there is a long-run
relationship between exchange rate, domestic income and trade balance. It was
found that domestic income has a significant negative effect on the trade balance
in the long-run. The results confirmed that the impact of the real exchange rate
changes on the trade balance is asymmetric in the long-run. More specifically, real
depreciations of the exchange rate significantly improve the trade balance, while
real appreciations have significant worsening impacts. Such findings are
consistent with the Marshall-Lerner condition. In the short-run, however, real
exchange rate does not significantly impact on the trade balance, regardless of
whether the exchange rate appreciates or depreciates.
The results for individual country estimation showed cross-country
heterogeneity in the short- run relationship between real exchange rate and trade
balance. It was found that the real exchange rate depreciation will significantly
improve the Senegal’s trade balance while worsening that of Mali. The results also
revealed a negative relationship between the trade balance and domestic income
in Burkina Faso and Cote d’Ivoire while a positive relation was found in the case of
Senegal.
The findings of this study imply that real exchange rate can be used as a tool
for correcting trade deficits in WAEMU area. However, as economic growth hurts
the trade balance, policy efforts should be made towards import substitution
strategies in order to reduce the demand for imports. To achieve this, WAEMU
countries should create environment encouraging foreign direct investment. In
many countries, the sectoral allocation of foreign direct investment inflows is
predominated by services that are relatively less exportable while requiring
import inputs to be produced. While attracting foreign direct investment, WAEMU
countries should focus on FDI in sectors with better export performance and low
import content.
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This study is not free of shortcomings. First, we used the aggregate trade
balance between WAEMU countries with the rest of the world. As each trade
partner (France, UK, USA, China, Japan, etc.) of WAEMU countries has its nominal
exchange rate, the impact of the exchange rate on the trade balance may vary
across trade partners. The exchange rate depreciation may improve the trade
balance with some countries, but at the same time, it may worsen the trade
balance with others. Using aggregated trade data, the results may suffer from
aggregation bias. Second, the nonlinear approach developed by Shin et al. (2014)
used in this paper filters appreciations from depreciations. Such a decomposition
implies a zero threshold model depending only on the direction of the real
exchange rate growth (positive or negative). This approach could be improved by
using threshold nonlinear ARDL model in which the real effective exchange rate is
decomposed into large depreciations, large appreciations and small changes,
depending upon the sign and size of real exchange rate growth. We intend to
investigate these lines of research in future works.
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Abstract
The Nigerian Government both previous and present has introduced several policies and
programmes to reduce or proffer remedial measures to militate against the negative
impact of high inflationary levels on the Nigerian economy. All these measures have not
led to a productive result as the inflation rate has continued to sour higher over the years.
This paper aimed at examining the economic influence of the determinant factors that
influence inflationary trends that are multi-dimensional and dynamic which continue to
defy solutions. The data used for this work was sourced from the National Bureau of
Statistics and Central Bank of Nigeria, from 1983 to 2020. The ordinary least square
approach was used to analyze the data and the result shows that consumer’s price index,
interest rate and total export has a positive effect on Nigeria inflation, but only the
Consumer’s Price Index (CPI) have a statistically significant effect on the Nigeria inflation at
99% confidence interval. Result also shows that the exchange rate, foreign reserve, money
supply, real GDP, real income and total imports has a negative effect though not
statistically significant on the Nigeria inflation rate. The result of the granger causality test
shows exchange rate and total imports to granger cause Nigeria inflation. It is
recommended that Government should improve locally manufacture products to meet
international demands to reduce total imports.
Keywords: Economic growth; Fiscal policy; Granger causality test; Gross domestic product;
Inflationary rate; Interest rate.
JEL Classification: O47, E62, E31, E40.
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1. Introduction
It is commonly acknowledged that achieving price stability is critical to longterm growth and development, and that it should be a priority for every economy.
One explanation for this is the high and fluctuating inflation rate, which has social
and economic consequences due to its negative impact on price stability, savings,
and investment. Given this scenario, the primary goal of monetary policy should
be to achieve low inflation rather than to increase output or reduce
unemployment. Inflation does not occur spontaneously. With an inflation rate of
3 to 6%, a perfect and healthy economy has consistent positive economic growth.
Inflation increases investment and output, which boosts wage and consumption
growth. However, a high inflation rate in the double digits could have a
detrimental economic impact. This will have a negative impact on the consumer’s
purchasing power. It can cause borrowers and lenders, as well as buyers and
sellers, to be unclear about the value of their gains and losses. (Aisen and Veiga,
2007). Because of their high marginal propensity to spend, a high inflation rate is
caused by an increase in food prices, which damages the poor. Whether a rich or
developing country, the major goal of monetary and fiscal policies has been to
maintain a low and generally stable rate of aggregate inflation. Economic stability
is frequently seen as the starting point for achieving macroeconomic goals
(Metwally and Al-Sowaidi, 2004).
Since the mid-1960s, inflation has become so serious and contentions a
problem in Nigeria. Though the inflation rate is not new in Nigerian economic
history, the recent rates of inflation have been a cause of great concern to many.
The continued overvaluation of the naira in 1980, even after the collapse of the oil
boom engendered significant economic distortions in production and
consumption as there was a high rate of dependence on imports which led to a
balance of payment deficits. This resulted in taking loans to finance such deficits.
An example was the Paris Club loan, which was a mere Five Billion, Thirty-nine
million dollars ($5.39 billion) in 1983 rose to twenty-one billion, six million dollars
($21.6billion) in 1999. Inflation harms the economy as a whole. In Nigeria, some of
the macroeconomic variables determining inflation are the real Gross Domestic
Product (GDP), exchange rate, government expenditure, money supply, interest
rates, current account deficits, public debt, trade volume, foreign reserves, money
supply and balance of trade, amongst other factors. The adoption of the
Structural Adjustment Programme (SAP) in 1986 saw a temporal reduction in
fiscal deficits and subsidies in the economy. But as the effects of the policy
gathered momentum, there was a fall in the growth rate of Gross Domestic
Product (GDP) in 1990 from 8.3% to 1.2% in 1994, with inflation rising from 7.5%
in 1990 to 57.0% in 1994 respectively. In 1995, the inflation rate rose to 72.8%
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due to the increased lending rate, the policy of guided deregulation and the
lagged impact of fiscal indiscipline. The Nigerian government, in addition to its
current fiscal and monetary policies, has enacted a number of other initiatives
targeted at reducing inflation in the country. One of these measures was the price
policy (price control), which was implemented in 1971 to control increasing prices
of vital products but was repealed in 1980 due to its ineffectiveness as a result of
acute shortages during the Nigerian oil glut. Agricultural programs such as
"Operation Feed the Nation" and the "Green Revolution" were implemented to
increase output and lower food prices, however the results were minor. Despite
the Nigerian government’s efforts to reduce inflation, the growth rate of the living
standard of most Nigerians who are fixed-income earners or unemployed has
slowed. (Belsley, 1991).

2. Literature Review
In literature, the search for the influence of inflation indicators on the
inflation rate is studied to discover better results. Eisenstat and Strachan (2014)
recognized the determinants of equal market premium as interest for homegrown
cash, the pace of expansion different terms of exchange and contended that
swelling rises because the depreciation associated with the unification of both the
authority and equal trade rates disposes of incomes from sending out the profit.
Canetti and Greene (1991) estimated the impact of financial development and
conversion scale changes on winning and anticipated paces of swelling in the
regions of Gambia, Ghana, Kenya, Nigeria, Sierra Leone, Somalia, Tanzania,
Uganda, Zaire, and Zambia. They used the Vector Auto Regression (VAR)
technique as an analysis tool and discovered that money related elements
overwhelm swelling levels in four nations, yet in three different nations,
conversion scale devaluation controls expansion. Egwakhide (1994), in looking at
conversion scale devaluation and expansion in Nigeria, found that deterioration of
the swapping scale applies up increasing pressure yet it takes a base time of one
year before this is thought about value expansion. Acknowledgement of this
outcome suggests acknowledgement of the way that the country’s swelling is
brought about by both financial and underlying variables. To examine the
inflationary pattern in Nigeria from 1971 to 1995, Iyabode (2000) developed a
two-stage least square model. To deal with value levels, the study used a
fractional balancing model based on miniature firms. The findings confirmed the
importance of scale components with equal market swapping. Odusola and Akinlo
(2001) utilized unhindered VAR strategy and motivation reaction to analyze an
investigation on yield, swelling and swapping scale in Nigeria. Proof from
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motivation reaction capacities and underlying VAR models showed a negative
impact of expansion on the yield. Yet, yield and equal conversion standards were
discovered to be the significant determinants of expansion elements in Nigeria.
Busari (2007) utilized among different measures, the Hodrick and Prescott
channel. After disintegrating expansion into patterns of repetitive, occasional,
and, arbitrary segments, the examination received the general-to-explicit
displaying the way to deal with research the principle determinants of every
segment of swelling. The outcomes affirmed that over the long haul, expansion is
to a great extent and decidedly identified with the degree of (thin) cash supply
and, imperceptibly, to financial deficiency. In the medium term, expansion was
seen to be emphatically identified with conversion scale devaluation and the
development of the cash supply. In the short run, it was seen that swelling was
emphatically identified with development in cash supply and conversion scale
devaluation while it was adversely identified with development in genuine GDP.
Odusanya and Atanda (2010) used the Augmented Engle-Granger (AEG) coreconciliation test and the Error Correction Mechanism (ECM) model to
investigate the dynamic and concurrent relationship between expansion and its
causes in Nigeria from 1970 to 2007. They documented significant benefits gained
by transitioning from a high or moderate rate of expansion to a low rate of
expansion. Bakare (2011) used a semi-test research configuration approach for
the information examination to examine the causes of cash supply growth and its
proposals for expansion in Nigeria. They discovered a link between the growth of
the cash supply and the inflating of the Nigerian economy. Imimole and Enoma
(2011) explored the effect of swapping scale deterioration on swelling in Nigeria
by utilizing auto relapse appropriated slack (ARDL) and co-coordination
methodology. Their results recommends that swapping scale devaluation, cash
supply and genuine total national output were the primary determinants of
expansion in Nigeria. Alexander et al. (2015) explored the primary determinants
of expansion in Nigeria for the period 1986-2011 using VAR and Granger causality
tests. They found out that monetary shortages, conversion scale, import of labour
and products, cash supply and rural yield impact the expansion rate in Nigeria.
Bawa et al. (2016) studied the factors influencing inflationary cycle in Nigeria over
the period 1981-2015 by utilizing bounds testing approach to cointegration. Their
empirical findings demonstrated that inflation in Nigeria, as measured by the
Consumer Price Index (CPI), exhibited a high degree of inertia. Past inflation and
average rainfall appeared to be the key predictors of the inflationary process in
Nigeria across the study period, according to the researchers. They also
discovered substantial evidence of the role of money supply in the inflation
process, confirming the monetarist theory’s supremacy in Nigeria’s inflation
dynamics.
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In turn, this study aims at building a statistical model for Nigerian inflation
and its determinants. It shall also identify the determinants responsible for the
high inflation rate in the country and carry out a granger causality test to ascertain
whether there exist bi-directional, uni-directional or no direction between the
explanatory variables.

3. Materials and Methods
3.1. Source of Data
The data used in this study are collected from the 2019 National Bureau of
Statistics and Central Bank of Nigeria Statistical Bulletin. The data are collected
from the period 1983 to 2020 for inflation rate, Consumer Price Index (CPI),
interest rate, money supply, real income, real Gross Domestic Products (GDP),
Foreign Exchange (FOREX) reserve, exchange rate, total imports and total export.

3.2. Model Specification
The study shall utilize nine explanatory variables, namely; CPI, interest rate,
money supply, real income, real GDP, FOREX reserve, exchange rate, total imports
and total export

∑
is Inflation Rate, is CPI, is Interest Rate, is Money Supply (M2), is
Real Income, is Real GDP (Gross Domestic Product), is Forex Reserve, is
Exchange Rate, is Total Imports, is Total Exports, and
is a disturbance
term.

3.3. Ordinary Least Square Regression Model
Regression analysis is widely used to test for the impact, influence or effect
of one or more explanatory variables on the response variable. In restricted
circumstances, regression analysis can be used to infer causal relationships
between the independent and dependent variables. However, this can lead to
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illusions or false relationships, so caution is advisable. It is also used for prediction
and forecasting (Farrar et al., 1967). For regression equation to be efficient, some
assumptions are made about the stochastic error term. These assumptions are
given below as follows:
Assumptions of Regression Analysis
i.

The error is a random variable with a mean of zero conditional on the
explanatory variables.

ii.

The independent variables are measured with no error. (If this is not so,
modelling may be done instead of using errors-in-variables model
techniques).

iii.

The independent variables (predictors) are linearly independent, i.e. it is
not possible to express any predictor as a linear combination of the
others.

iv.

The errors are uncorrelated, that is, the variance-covariance matrix of the
errors is diagonal and each non-zero element is the variance of the error.

v.

The variance of the error is constant across observations
(homoskedasticity). If not, weighted least squares or other methods might
instead be used.

4. Results and Discussion
4.1. Preliminary Test for Regression assumption
Test for Stationarity
This section of this research contains the test for stationarity for all variables
involved. The time plot for all the variables is presented to examine the trend of
the variables and subsequently, to check if the series is stationary and also
differencing the series when found not stationary. The formal test was also
conducted to corroborate the graphical analyses already displayed. The results are
summarized in Figures 1-9 and Table 1.
From the result above, Figure 1 shows that Exchange Rate is non-stationary
at the level. (The probability statistic also shows not significant with value 0.9426),
while Figure 1b shows that Exchange Rate is stationary at 1st difference. The
probability statistic also shows significance with a value of 0.0000.
Table 4.5 produce an absolute value of the test statistic (2.0495) which is less
than the absolute value of the 1% critical value (3.5777), 5% (2.9252) and 10%
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critical value (2.6007). Therefore, we do not reject the null hypothesis and
conclude that Forex Reserve is non-stationary at the level. (The probability
statistic also shows not significant with value 0.2655), while Table 4.6 shows the
absolute value of the test statistic (7.5796) which is greater than the absolute
value of the 1%, 5% and 10% critical values (3.5812, 2.9266 and 2.9014).
Therefore, we do not accept the null hypothesis and conclude that Forex Reserve
is stationary at 1st difference. The probability statistic also shows significance with
a value of 0.0000. Figure 2 shows that Forex Reserve at level is non-stationary or
has unit root while Figure 2b indicates that Forex Reserve has no unit root or it’s
stationary at First Difference. Figure 3 shows that the inflation rate is stationary at
a level. The probability statistic also shows significance with a value of 0.0006.
Figure 4 show that Interest Rate is non-stationary at the level. (The probability
statistic also shows not significant with value 0.2655) while Figure 4b shows that
Interest Rate met stationary at 1st difference. The probability statistic also shows
significance with a value of 0.0000. Table 4.10 produce an absolute value of the
test statistic (1.5703) which is less than the absolute value of the 1% critical value
(3.5812), 5% (2.9266) and 10% critical value (2.6014). Therefore, we do not reject
the null hypothesis and conclude that Money Supply is non-stationary at level.
(The probability statistic also shows not significant with value 0.4894), while Table
4.11 shows the absolute value of the test statistic (14.9873) which is greater than
the absolute value of the 1%, 5% and 10% critical values (3.5812, 2.9266 and
2.9014). Therefore, we do not accept the null hypothesis and conclude that
Money Supply is stationary at 1st difference. The probability statistic also shows
significance with a value of 0.0000.
Figure 5 shows that Money Supply at level is non-stationary or has unit root
while Figure 5b indicates that Money Supply has no unit root or it’s stationary at
First Difference. Figure 6 shows that Real GDP is non-stationary at level. (The
probability statistic also shows not significant with value 0.9587) While Figure 6b
shows that Real GDP met stationary at 1st difference. The probability statistic also
shows significance with a value of 0.0000. Figure 7 shows that Real Income is nonstationary at level. (The probability statistic also shows not significant with value
0.8576), while Figure 7b shows that real Income met stationary at 1st difference.
The probability statistic also shows significance with a value of 0.0000. Figure 8
shows that Total Export is non-stationary at level. (The probability statistic also
shows not significant with value 0.2445), while Figure 8b shows that Total Export
is stationary at 1st difference. The probability statistic also shows significance with
a value of 0.0000. Figure 9 shows that Total Import is non-stationary at level. (The
probability statistic also shows not significant with value 0.4976), while Figure 9b
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shows that Total Import met stationary at 1st difference. The probability statistic
also shows significance with a value of 0.0000.
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Table 1. ADF Test for Stationarity Results
S/No

Variables

Level

First Difference

1

CPI

Non stationary

Stationary

2

Exchange Rate

Non stationary

Stationary

3

Forex Reserve

Non stationary

Stationary

4

Inflation Rate

Stationary

--

5

Interest Rate

Non stationary

Stationary

6

Money Supply

Non stationary

Stationary

7

Real GDP

Non stationary

Stationary

8

Real Income

Non stationary

Stationary

9

Total Export

Non stationary

Stationary

10

Total Import

Non stationary

Stationary
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Test for Autocorrelation using Breusch-Godfrey LM Test
The Breush-Godfrey LM test for autocorrelation presented in Table 2
ascertains that serial correlation is absent in the model with a chi-square
probability value of 0.0851 which is greater than (0.05) the level of significance.

Test for Heteroskedasticity
From the chi-square result in Table 3 produce as a result of testing for
heteroskedasticity, we could note that chi-square prob. (0.7133) is greater than
0.5 level of significance. Therefore, we do not reject the null hypothesis and
conclude that the model is not suffering from heteroskedasticity.

Test for Normality
The null hypothesis is that the residuals are normally distributed. Considering
the chi-squared result of the test for normality presented in Figure 10, we could
note that the probability value 0.7280 is greater than the critical value (0.05).
Therefore, we cannot reject the null hypothesis and conclude that the residuals
are normally distributed. Hence, the OLS used for this study is appropriate.
Table 2. Breusch-Godfrey Serial Correlation LM Test
F-statistic

1.4899

Prob. F(9,28)

0.2000

Obs*R-squared

15.2195

Prob. Chi-Square(9)

0.0851

Table 3. Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic

1.0601

Prob. F(9,37)

0.4138

Obs*R-squared

9.6354

Prob. Chi-Square(9)

0.3808

Scaled explained SS 6.2634

Prob. Chi-Square(9)

0.7133
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Series: Residuals
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Figure 10. Normality Chart

4.2. Correlation Matrix
Table 4 show that there exist a positive association between CPI and Inflation
Rate, Exchange Rate and CPI, Interest Rate and Exchange Rate, Interest Rate and
Forex Reserve, Money Supply and Inflation Rate, Money Supply and CPI, Money
Supply and Exchange Rate, Money Supply and Forex Reserve, Money Supply and
Interest Rate, RGDP and CPI, RGDP and RGDP and Forex Reserve, RGDP Interest
Rate, RGDP and Money Supply, Real Income and CPI, Real Income and Money
Supply, Real Income and RGDP, Export and CPI, Export and Forex reserve, Export
and Interest Rate, Export and Money Supply, Export and RGDP, Export and Real
Income, Import and Inflation Rate, Import and CPI and between Import and RGDP
while the other are negative association. The probability result in the table shows
that there exists a correlation between Interest Rate and Exchange Rate (0.0064),
Money Supply and Forex Reserve (0.0007), RGDP and CPI (0.0000) and between
Export and Money Supply (0.0405) since their probability value is less than 0.05
level of significance. While the rest are not correlated as their probability result
values are greater than then level of significance (0.05).
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Table 4. Correlation Matrix
INF
DCPI
DEXR
DFXR
DINT
DMS
DRGDP
DRINC
DTEX
DTIM

INF
0.0048
-0.0776
-0.1306
-0.0647
0.1295
-0.0134
-0.0904
-0.0269
0.1920

DCPI

DEXR

DFXR

DINT

0.0027
-0.0025
-0.0594
0.1549
0.8940***
0.0933
0.1190
0.0486

-0.0521 0.4048*** 0.0914
0.0305
0.4928*** 0.0275
-0.0723 0.0109
0.0657
-0.1440 -0.0782 -0.1097
-0.0750 0.2304
0.0166
-0.2110 -0.0815 -0.2006

DMS

DRGD

0.1215 0.1175 0.0074
0.3101** 0.1122
-0.0801 0.0862

DRINC

DTEX

0.0883 -0.1208 -0.1860 -

Notes: ***, ** and * indicates 1%, 5%, and 10% statistical significance levels respectively.

4.3. Ordinary Least Square Test
OLS analysis accounts R-squared value of 0.6613, which indicates that 66.13%
of the total variation in the inflation rate can be explained by the explanatory
variables.
Table 5. Multiple Regression Analysis Result
Variable

Coefficient

Std. Error

D(CPI)
D(EXCH_RATE)
D(FOREX_RESV)
D(INT_RATE)
D(MON_SUP)
D(REAL_GDP)
D(REAL_INC)
D(TOTAL_EXPORT)
D(TOTAL_IMPORTS)
C
R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

3.5207
-0.3792
-0.1226
0.4619
-0.1499
-0.1898
-0.1124
0.1510
-0.0390
0.9395
0.6613
0.5789
0.1964
1.4280
15.414
8.0282
0.0000

0.4424
7.9580
0.2865
-1.3233
0.0987
-1.2418
0.5969
0.7737
0.1921
-0.7803
0.7157
-0.2651
0.0812
-1.3847
0.1300
1.1614
0.1021
-0.3818
0.0482
19.4742
Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat
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DTIM

Prob.
0.0000
0.1938
0.2221
0.4440
0.4401
0.7923
0.1744
0.2529
0.7047
0.0000
1.1543
0.3027
-0.2303
0.1632
-0.0822
2.6880
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The coefficient column on the table above shows the values by which the
inflation rate was influenced by the independent variable, which could either be
positive or negative. When it’s positive, it means the inflation rate and the
variable move in the same direction and is inversely related when it’s negative.
For example: For every unit change in interest rate, the inflation rate increases by
0.46. A unit change in CPI will increase inflation by 3.52. If the money supply
changes by 1 unit, the inflation rate will decrease by 0.15. A unit change in the
exchange rate will decrease inflation by 0.18. The Parameters of the model was
estimated using the student T-test where only the CPI was found to be statistically
significant (P<0.05). The F-test (0.000) shows that the explanatory variables have a
significant effect on the inflation rate. The OLS model is thus given as:
InfRate = 0.9395 + 3.5208*CPI – 0.3792*ExRate – 0.1227*ForexRes +
0.4619*IntRate – 0.1499*MonSup – 0.1898*RGDP – 0.1125*RInc + 0.1510*Export
– 0.0390*Import.

4.4. Granger Causality Test
Table 6 shows unidirectional causalities between variables. It reveals that
Exchange Rates has granger causality to Inflation in Nigeria at 5% significance
level. Moreover, Real GDP and CPI has bi-directional causality between
themselves which are statistically significant at 1% level.
Table 6. Pairwise Granger Causality Test Result
Null Hypothesis

Obs

F-Stat.

Prob.

DCPI does not Granger Cause INF

42

0.5318

0.5920

INF does not Granger Cause DCPI

42

0.0653

0.9369

DEXCH_RATE does not Granger Cause INF

45

3.4590

0.0412

INF does not Granger Cause DEXCH_RATE

45

0.7681

0.4706

DFOREX_RESV does not Granger Cause INF

45

0.3269

0.7231

INF does not Granger Cause DFOREX_RESV

45

0.1191

0.8881

DINT_RATE does not Granger Cause INF

45

0.6179

0.5442

INF does not Granger Cause DINT_RATE

45

1.9884

0.1502

DMON_SUP does not Granger Cause INF

45

2.1772

0.1266

INF does not Granger Cause DMON_SUP

45

0.6091

0.5488

DREAL_GDP does not Granger Cause INF

44

0.9371

0.4004

INF does not Granger Cause DREAL_GDP

44

0.5058

0.6069

DREAL_INC does not Granger Cause INF

45

1.5382

0.2272
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INF does not Granger Cause DREAL_INC

45

0.2122

0.8097

DTOTAL_EXPORT does not Granger Cause INF

45

0.6187

0.5437

INF does not Granger Cause DTOTAL_EXPORT

45

1.1050

0.3411

DTOTAL_IMPORTS does not Granger Cause INF

45

4.1942

0.0222

INF does not Granger Cause DTOTAL_IMPORTS

45

0.1212

0.8862

DEXCH_RATE does not Granger Cause DCPI

42

0.7129

0.4968

DCPI does not Granger Cause DEXCH_RATE

42

0.0370

0.9637

DFOREX_RESV does not Granger Cause DCPI

42

0.0412

0.9597

DCPI does not Granger Cause DFOREX_RESV

42

0.2787

0.7584

DINT_RATE does not Granger Cause DCPI

42

1.5515

0.2254

DCPI does not Granger Cause DINT_RATE

42

0.0102

0.9898

DMON_SUP does not Granger Cause DCPI

42

1.1432

0.3298

DCPI does not Granger Cause DMON_SUP

42

0.4749

0.6257

DREAL_GDP does not Granger Cause DCPI

42

7.2660

0.0022

DCPI does not Granger Cause DREAL_GDP

42

13.9845

0.0000

DREAL_INC does not Granger Cause DCPI

42

0.5147

0.6019

DCPI does not Granger Cause DREAL_INC

42

0.8561

0.4331

DTOTAL_EXPORT does not Granger Cause DCPI

42

0.1703

0.8441

DCPI does not Granger Cause DTOTAL_EXPORT

42

1.5719

0.2212

DTOTAL_IMPORTS does not Granger Cause DCPI

42

0.0868

0.9170

DCPI does not Granger Cause DTOTAL_IMPORTS

42

0.3088

0.7362

DFOREX_RESV does not Granger Cause DEXCH_RATE

45

0.4775

0.6238

DEXCH_RATE does not Granger Cause DFOREX_RESV

45

0.0340

0.9666

DINT_RATE does not Granger Cause DEXCH_RATE

45

0.0582

0.9435

DEXCH_RATE does not Granger Cause DINT_RATE

45

2.2945

0.1139

DMON_SUP does not Granger Cause DEXCH_RATE

45

1.1354

0.3314

DEXCH_RATE does not Granger Cause DMON_SUP

45

0.0264

0.9740

DREAL_GDP does not Granger Cause DEXCH_RATE

43

0.5628

0.5743

DEXCH_RATE does not Granger Cause DREAL_GDP

43

0.2975

0.7444

DREAL_INC does not Granger Cause DEXCH_RATE

45

0.0107

0.9894

DEXCH_RATE does not Granger Cause DREAL_INC

45

1.3380

0.2739

DTOTAL_EXPORT does not Granger Cause DEXCH_RATE

45

1.8392

0.1721

DEXCH_RATE does not Granger Cause DTOTAL_EXPORT

45

0.0037

0.9963

DTOTAL_IMPORTS does not Granger Cause DEXCH_RATE

45

0.0306

0.9699

DEXCH_RATE does not Granger Cause DTOTAL_IMPORTS

45

1.3019

0.2833

Page | 37

M.A. Zubair, S.O. Adams, K.S. Aniagolu / JEFA Vol:5 No:2 (2021) 23-41
DINT_RATE does not Granger Cause DFOREX_RESV

45

0.6363

0.5345

DFOREX_RESV does not Granger Cause DINT_RATE

45

0.3295

0.7212

DMON_SUP does not Granger Cause DFOREX_RESV

45

4.4631

0.0178

DFOREX_RESV does not Granger Cause DMON_SUP

45

0.0667

0.9356

DREAL_GDP does not Granger Cause DFOREX_RESV

43

0.5270

0.5947

DFOREX_RESV does not Granger Cause DREAL_GDP

43

0.2584

0.7736

DREAL_INC does not Granger Cause DFOREX_RESV

45

0.7070

0.4992

DFOREX_RESV does not Granger Cause DREAL_INC

45

0.1234

0.8842

DTOTAL_EXPORT does not Granger Cause DFOREX_RESV

45

5.9146

0.0056

DFOREX_RESV does not Granger Cause DTOTAL_EXPORT

45

2.3555

0.1079

DTOTAL_IMPORTS does not Granger Cause DFOREX_RESV

45

1.1622

0.3231

DFOREX_RESV does not Granger Cause DTOTAL_IMPORTS

45

3.7932

0.0310

DMON_SUP does not Granger Cause DINT_RATE

45

0.7758

0.4672

DINT_RATE does not Granger Cause DMON_SUP

45

0.0406

0.9603

DREAL_GDP does not Granger Cause DINT_RATE

43

0.6540

0.5257

DINT_RATE does not Granger Cause DREAL_GDP

43

0.4379

0.6486

DREAL_INC does not Granger Cause DINT_RATE

45

0.1776

0.8379

DINT_RATE does not Granger Cause DREAL_INC

45

0.2419

0.7863

DTOTAL_EXPORT does not Granger Cause DINT_RATE

45

0.4587

0.6354

DINT_RATE does not Granger Cause DTOTAL_EXPORT

45

0.5906

0.5587

DTOTAL_IMPORTS does not Granger Cause DINT_RATE

45

0.3273

0.7228

DINT_RATE does not Granger Cause DTOTAL_IMPORTS

45

0.1208

0.8865

DREAL_GDP does not Granger Cause DMON_SUP

43

0.0222

0.9780

DMON_SUP does not Granger Cause DREAL_GDP

43

0.3899

0.6798

DREAL_INC does not Granger Cause DMON_SUP

45

0.8506

0.4347

DMON_SUP does not Granger Cause DREAL_INC

45

2.0896

0.1370

DTOTAL_EXPORT does not Granger Cause DMON_SUP

45

7.0649

0.0024

DMON_SUP does not Granger Cause DTOTAL_EXPORT

45

0.6069

0.5500

DTOTAL_IMPORTS does not Granger Cause DMON_SUP

45

1.9561

0.1547

DMON_SUP does not Granger Cause DTOTAL_IMPORTS

45

1.7632

0.1846

DREAL_INC does not Granger Cause DREAL_GDP

43

0.4878

0.6178

DREAL_GDP does not Granger Cause DREAL_INC

43

1.0271

0.3678

DTOTAL_EXPORT does not Granger Cause DREAL_GDP

43

0.4050

0.6698

DREAL_GDP does not Granger Cause DTOTAL_EXPORT

43

1.5526

0.2248

DTOTAL_IMPORTS does not Granger Cause DREAL_GDP

43

0.0594

0.9424
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DREAL_GDP does not Granger Cause DTOTAL_IMPORTS

43

0.2731

0.7625

DTOTAL_EXPORT does not Granger Cause DREAL_INC

45

0.5705

0.5697

DREAL_INC does not Granger Cause DTOTAL_EXPORT

45

0.3462

0.7095

DTOTAL_IMPORTS does not Granger Cause DREAL_INC

45

0.7844

0.4633

DREAL_INC does not Granger Cause DTOTAL_IMPORTS

45

6.0958

0.0049

DTOTAL_IMPORTS does not Granger Cause DTOTAL_EXPORT

45

6.9035

0.0027

DTOTAL_EXPORT does not Granger Cause DTOTAL_IMPORTS

45

0.5997

0.5538

5. Discussion and Conclusion
The purpose of this study is to build a statistical model for Nigerian inflation
and its determinants. The problems of inflation are undoubtedly surmountable if
only the constituted authorities would demonstrate their dexterity in the
implementations of the necessary policies to curb the menace. Since one of the
components that are relatively under the control of the monetary authority in
Nigeria is the nominal effective interest rate, efforts must be made to ensure
interest rate stability to stem inflationary tendencies. Also, the government must
put in place measures that will reduce the impact of total imports on domestic
inflation. This can be achieved by reducing the dependence of the economy on
imported goods and find means of appreciating our local products. Government
should reduce the money supply though it has been one-sided as the rich become
richer and the poor becoming poorer which is not fair. Government should also
stimulate the productive capacity of the economy, especially the agricultural
sector to increase the aggregate supply of food products so that prices will come
down and consequently reduce the rate of inflation.
This research work shows that the series does not suffer from serial
correlation, heteroskedasticity and its residuals are normality distributed. It was
also discovered that only the Inflation rate was stationary at level while CPI,
Exchange Rate, Forex Reserve, Interest Rate, Money Supply RGDP, Real Income
Export and Import attains stationarity at the first difference.
The correlation result shows that there exists a correlation between Interest
Rate and Exchange Rate, Money Supply and Forex Reserve, RGDP and CPI and
between Export and Money Supply since their probability value is less than 0.05
level of significance. While the rest are not correlated as their probability result
values are greater than the level of significance (0.05).
We found out that 66.13% of the total variation in the inflation rate can be
explained by the explanatory variables. It was also observed from the result that
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CPI, Interest Rate and Export has a positive relationship with the inflation rate but
only CPI has a significant effect on the inflation rate with a probability value less
than 0.05.
The result shows unidirectional causality between Exchange Rate and
Inflation Rate, Total Import and Inflation Rate, Money Supply and Forex Reserve,
Total Export and Forex Reserve, Forex Reserve and Total Import, Total Export and
Money Supply, Real Income and Total Import and between Total Import and Total
Export. The result shows bi-directional causality between Real GDP and CPI.
Based on the findings of the study, it was recommended that interest rates
should be given attention and the government should create policies that will
eliminate fluctuations in the interest rate. The Nigerian Government should
improve the local product to meet international demands to reduce total imports.
Lastly, the policy that will check the money supply in the country and its utilization
should be formulated.
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Abstract
In international commerce, a steady exchange rate has been touted as a positive
indicator for all economies. It increases investor trust and allows global market
participants to make realistic business forecasts. Despite the adoption of multiple
regimes, Ghana’s exchange rate has seen significant depreciation. The literature
on trade have paid particular attention to the link between trade balance and
exchange rate but failed to include certain relevant variables such as FDI and
inflation which this study believes can influence changes in the trade balance. This
research estimated the effect of exchange rate on trade balance in Ghana by
including these relevant variables that extant studies have ignored. It used yearly
data from the World Bank Development Indicators from 1980 to 2019 in a Vector
Error Correction (VEC) model and concludes that increases in exchange rate has a
short run and long run negative effect on trade balance confirming the established
fact that depreciation adversely affect the trade balance of Ghana. However,
inflation and FDI were shown to have a positive and significant influence on
Ghana’s trade balance. The study therefore calls for improved policies and actions
to earnestly reduce imports, encourage exports and strengthen the value of the
cedi.
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1. Introduction
External trade represents a considerable aspect of every economy and it is
one of the major indicators’ economists consider in measuring a country’s
performance. Trade involves the sale and purchase of goods and services among
countries. Adam Smith advocated for countries to concentrate on the production
and export of goods in which they had an absolute advantage and import goods in
which they had an absolute disadvantage (Schumacher, 2012). David Ricardo
advanced the idea by suggesting that nations can still trade even if they had a
comparative advantage in the production of a particular good (Bernhofen and
Bown, 2018). In all, trade increases the total volume of goods available in the
world, ensure efficient utilization of resources and allow the transfer of essential
goods to countries without the ability to produce them on their own
(Schumacher, 2012).
Trade’s contribution to Ghana’s GDP cannot be overlooked. World Bank’s
development indicators showed that trade contributed 71.68% to Ghana’s GDP in
2018. According to Sharifi-Renani and Mirfatah (2012), trade is significant for any
country that desires growth and development because it expands their market
size and makes available goods that are not produced in the local economy. For
any country to have favorable trade balance, there is the need to devote attention
to an important factor like exchange rate. Ghana’s trade is mostly dominated by
imports and hence volatilities in exchange rate affects its trade with other
countries. Exchange rate is precisely stated as the price of one currency in terms
of another. Technically, it is defined as how many units of currencies of a certain
country can be exchanged for a unit of another currency (Raza et al., 2013).
Globalization and advancement in technology has made external trade more
imperative than before and underscores the need for developing countries to
maximize their gains through trade. World Bank (2017) data revealed that
international trade as a percentage share of world GDP increased from a meager
12% in 1960 to about 30% by the end of 2015. The global quantity of goods and
services exported stood at 2.34 trillion USD as at 2016. This depicts the growing
importance of trade and the potential it holds for country’s growth through access
to larger global markets and transfer of essential knowledge and expertise for
domestic firms. Consumers also enjoy variety of goods and services which
enhances their welfare.
Ghana as a developing country is faced with limited production capacity and
hence depend greatly on trade. According to the World Integrated Trade Solution,
Ghana imported US $11,880 million worth of goods and services in 2018. This
represents 31.2% increase in the country’s import from US $9,058 million
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recorded in 2008. This highlights the country’s excessive dependence on goods
and services from abroad. As a matter of fact, this inordinate taste for foreign
goods and services has been cited as a major factor that contributes to a fall in the
value of the cedi (Arthur, 2010).
In recent years, the cedi has depreciated against other currencies like the US
dollar. Even though in 2007 Ghana undertook a redenomination exercise, not
much has improved in terms of the performance of the cedi as it continues to
decline in relative value. This exercise saw the Ghanaian cedi exchanging for the
United States’ dollar at GHS 0.9599 to 1 USD. However, as at June 2021, the
exchange rate had deteriorated to GHS 5.79 to 1 USD showing depreciation of
over 500% percent over the period (Bank of Ghana, 2021).
Although Ghana underwent major economic reform policies like the
Structural Adjustment Program (SAP) to enhance the fundamental underpinning
of the economy, the cedi still performs poorly against major currencies like the
United States dollar. The increase in Ghana’s rate of exchange in recent times has
largely been attributed to strong performance of the United States’ economy,
pricing of real estate’s properties and the increase in the demand for imported
secondary goods (Alagidede and Ibrahim, 2017). Many governments over the
years have had to grapple with the problems that depreciation of Ghana’s
exchange rate bring.
Cote (1994) and Mckenzie (1999) in their separate papers to a large extent
established that the impact of increases in exchange rate volatilities on trade
differ based on assumptions and models of the analyses. For the case of Ghana,
what has become the norm is depreciation of the cedi which in turn permeate
every sector of the economy. This has damning consequences on the average
consumer and the economy as a whole considering the fact that the country
virtually imports everything. These consequences include depletion of foreign
exchange, reduction in purchasing power of consumers of foreign goods, reduces
investment capacity of firms, inflation and discourage investors from investing in
assets denominated in local currencies (Raza et al., 2013).
Extensive search of literature shows that the relationship between exchange
rate and trade balance has received considerable attention. In Ghana, Bhattarai
and Armah (2013) investigated the effect of real rate of exchange by fixing two
models for imports and exports. Their findings focused on the elasticities of
export and import demand without estimating the effect of real rate of exchange
on trade balance. Anning et al. (2015), Iyke and Ho (2017) and Akoto and Sakyi
(2019) corrected this by regressing trade balance on real exchange rate and other
relevant variables.
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While these studies provided recent evidence on the effect of real rate of
exchange on Ghana’s balance of trade, they failed to include foreign direct
investment (FDI) and inflation which can influence movements in the balance of
trade of Ghana. Inflation is regarded as a major factor that influence the demand
for both domestic and foreign goods (Raza et al., 2013) and ultimately has the
potential to explain changes in Ghana’s trade balance. Alagidede and Ibrahim
(2017) noted FDI as a pointer that shows a country’s level of integration with the
global finance markets. Anoke et al. (2016) also found FDI to improve Nigeria’s
trade balance and it is therefore important to find out if Ghana’s trade balance
can also be improved with an improvement in the inflow of FDI. Alagidede and
Ibrahim (2017) included inflation and FDI but their study used economic growth
instead of trade balance as the dependent variable. It is therefore prudent to find
out the effect of exchange rate on trade balance in Ghana especially with the
inclusion of these important variables which past studies ignored. This will provide
new and needed insights on how the Ghanaian cedi can be stabilized to improve
the fortunes of the economy. The objective of this paper is twofold; first it
estimates the effect of exchange rate increases on Ghana’s trade balance; second
it estimates the effect of other factors that determine trade balance in Ghana.
The reminder of this paper is organized as follows. Section two reviews the
relevant literature on theories and empirical studies as far as trade balance and
exchange rate changes is concerned. The next section outlines the methodology
adopted by the study whiles section four presents empirical results and its
discussions. The paper is concluded in section five by presenting summary of
findings, conclusions and some policy recommendations.

2. Literature Review
2.1. Theoretical Literature
Mercantilism is perhaps the oldest economic theory that sought to explain
the exchange of goods and services among countries. Under this system of trade,
the purchase of goods from one country simply means the transfer of gold from
the buyer to the seller while sales represent the exact opposite. Mercantilism was
therefore referred to as bullionism since countries resort to policies that will
maximize their exports and restrict imports in order to bring in more gold while
retaining their gold reserves (List, 1916). The motive of mercantilists has evolved
over time but its basic idea remained unchanged. Countries still use restrictions to
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reduce imports and embark on policies to encourage domestic production and
exports.
Adam Smith’s theory of absolute advantage suggests a mutually beneficial
path for nations to trade among themselves. This theory implies a country has an
absolute advantage over its trade partner if it produces the same good at a lower
cost than the other nation (Hong, 1984). This means such a country has a higher
productivity in the production of that particular good relative to the other
country. On the other hand, it has an absolute disadvantage if it produces that
good at a higher cost relative to the other country. The theory of absolute
disadvantage by Smith suggests that a country must have an absolute advantage
in the production of at least one good for mutually beneficial trade to occur. This
however received criticism because it means countries without an absolute
advantage in the production of any good cannot gain from international trade
(Hong, 1984).
David Ricardo’s comparative advantage is considered more conclusive than
the theory of absolute advantage by Adam Smith as it explained how countries
without an absolute advantage in any traded commodity can still benefit from
international trade (Hong, 1984). The theory suggests that a nation has a
comparative advantage in trade if it produces a commodity at a lower opportunity
cost relative to the other country although it has absolute advantage in none of
the goods in trade. It means that country give up less compared with its
counterparts to produce the same commodity. This allows that country to be
more productive and efficient than the other country in the production of that
particular commodity (Bernhofen, 2018).
The Marshall Lerner condition assumes variations in exchange rate as the
only drivers of change in the exports and imports of a country. It also assumes
constant prices of both domestic and foreign goods in each country for its
analysis. The condition suggests a direct change in the country’s export while an
opposite change occur in the country’s imports when there is a change in the rate
of exchange of that country. As defined before, a rise in the rate of exchange
means depreciation and this will lead to an increase in the country’s exports
whereas the country’s imports declines. For an import driven economy like Ghana
which have to pay a higher import bill and get paid lower for their export, the
indirect effect of depreciation on balance of trade tend to be bigger than the
direct effect (Davidson, 2009). Essentially, an increase in exchange rate stimulate
exports while it discourages the import of goods and services. This stem from the
fact that depreciation increases the real income of foreigners while it reduces that
of domestic consumers of foreign goods. Exports therefore increase as they
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become relatively cheaper but imports fall due to a fall in their purchasing power
(Davidson, 2009). The point here is that imports will still continue for a country
like Ghana because of the country’s dependence on it. For an import dependent
country like Ghana, depreciation will only boost the country’s balance of trade if
the addition of price elasticities of export and import demand exceeds unity. In
this case, the Marshall-Lerner condition is satisfied (Davidson, 2009).

2.2. Empirical Literature
Among empirical works on the nexus of trade balance and exchange rate is
Stucka (2004) which examined the link in Croatia for the period 1994 to 2002. The
results revealed that lasting depreciation of exchange rate in Croatia leads to an
improvement in the equilibrium balance of trade. The suggestion of the J-curve
was found to hold in Croatia. Thorbecke (2011) investigated the relationship in
East Asia using a Gravity model and data spanning the period 1988 to 2007. The
study revealed that the current exchange rate regimes would interfere with the
relationship that exist between developed and developing countries if market
forces exert pressure on currencies in that region to appreciate. It was revealed
that market forces influence movements in currencies across countries in East
Asia especially if the regime of exchange rate permits it. Lencho (2013) also
examined this nexus in Ethiopia from 1970 to 2008 and showed that depreciation
of exchange rate improves Ethiopia’s balance of trade. The study also found the
balance of trade deficit in Ethiopia to persist due to the inelastic nature of the
country’s import demand. The sensitivity of the country’s exports to weather
conditions and changes in commodity prices tend to reduce exports and widen
the balance of trade deficit.
In a related study, Anoke et al. (2016) and Akpansung and Babalola (2013)
investigated the effects of real exchange rate on trade balance in Nigeria. Their
results revealed that real exchange rate adjustment alone may not ensure
favorable balance of trade in Nigeria. Their study noted that several other aspects
of the Nigerian economy must be well-grounded coupled with a favorable
macroeconomic environment are some of the conditions that will lead to an
improvement in its trade balance. Schaling and Kabundi (2014) estimated the
impact of exchange rate on the trade balance and the J-curve effect in South
Africa from 1994 to 2011. The study found evidence of the J-curve in South Africa
such that devaluation/depreciation does not influence trade balance in the short
run but in the long run. Net-exports of South Africa is improved with devaluation
of the country’s currency. In Uganda, the findings of Tumwine (2018) showed that
the rate of exchange in Uganda has a significant and positive effect in the short
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run on trade balance but a negative significant effect on trade balance in the long
run. Again, the results from the study indicated that the short and long run is
contrary to what the J-curve suggests since changes in exchange rate in Uganda
are dominated by depreciations.
In Ghana, Agbola (2008), Bhattarai and Armah (2013), Anning et al. (2015),
Iyke and Ho (2017) and Akoto and Sakyi (2019) examined the relationship
between exchange rate and trade balance for various time periods and arrived at
different conclusions. While Agbola (2008), Bhattarai and Armah (2013) and
Anning et al. (2015) found depreciation/devaluation of the cedi to contract
Ghana’s economy through a reduction in trade balance, Iyke and Ho (2017) found
no evidence of exchange rate depreciation influencing trade balance on a basis of
a linear model. Iyke and Ho (2017) however found a significant relationship
between exchange rate and trade balance when a non-linear model was
employed. The findings from Akoto and Sakyi (2019) showed that the MarshallLerner condition and the J-curve effect do not to hold in Ghana and suggested
that currency depreciation may not be the right solution for the country to
improve its trade balance.
The empirical review showed that the literature is replete with studies that
explored the relationship between trade balance and exchange rate especially on
Ghana. However, these studies particularly those on Ghana failed to include
important variables like inflation and FDI which this study argued have the
potential to explain changes in trade balance. Addition of these two important
variables will surely provide new information and advance discussion on the trade
balance-exchange rate nexus.

3. Data and Methodology
3.1. Model Specification
The study followed Sims (1980) and adopts a Vector Error Correction (VEC)
model as the estimation strategy. VEC model is a restricted VAR model that
becomes necessary after a long run relationship have been established among the
variables. The series therefore have to be stationary at first difference and must
be co-integrated.
The functional form of the model is specified as follows:
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where
is defined as trade balance,
is real exchange rate,
is gross
domestic product,
is Inflation,
is foreign direct investment,
is
foreign income and
is money supply.
Following the functional form specification, the estimable form of equation
(3.1) is specified as;

where
is the intercept and
defined:

is the error term. All variables are as previously

3.2. Type and Source of Data
The study used annual data from the World Development Indicators (WDI,
2019) datasets. The data spans 1980 to 2019 because it captures the various
transitional regimes of Ghana’s exchange rate as well as developments in Ghana’s
trade sector. The choice of variables and period of the study is due to data
availability. Trade balance is the dependent variable for this study. It refers to the
gap between the monetary value of a country’s exports and imports for a given
time. By convention, empirical studies measure trade balance as the value gap
between exports and imports. Trade balance for Ghana is measured likewise by
subtracting the value of imports from exports for the period studied.
Exchange rate in this study is expounded as the price of one currency in
terms of another currency like the US dollar. Increase in exchange rate represents
depreciation which implies a fall in domestic currency whiles a fall means an
appreciation implying a rise in the value of the home currency. Exchange rate is
measured using the real effective rate of exchange in Ghana. The study expects
increase in exchange rate to have a negative effect on trade balance. The reason
is that depreciation increases the import bill especially for Ghana whose economy
is largely dependent on imports. This is expected to lead to an eventual fall in
Ghana’s imports provided its price is elastic but import demand tends to be
inelastic due to the inordinate taste for foreign goods. Imports therefore
continues unabated which have adverse effect on the trade balance (Alagidede
and Ibrahim, 2017).
The study controls for national income which is measured as gross domestic
product at current local currency and expect it to have a negative effect on
Ghana’s trade balance. Majority of goods consumed by Ghanaians are imported
and this follows that increases in national income will increase imports, all other
things being equal. It is natural for individuals to increase consumption when they
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experience increase in their income and this obviously means a rise in Ghana’s
imports compared with exports resulting in deficits.
The study measured inflation as the consumer price index (CPI) reported by
the World Bank Development Indicators (WDI, 2018). The study expects an
inverse relationship between inflation and trade balance in Ghana. This is because
inflation reduces the purchasing power of consumers and decreases the profit of
producers. A persistent rise in the general price level reduces the quantity of
goods and services consumers can purchase with their nominal income. The cut in
demand discourages local production which reduces exports and further increase
trade deficit (Sloman and Wride, 2009).
Foreign direct investment (FDI) is precisely stated as the flow of productive
resources in the form of capital, technical know-how and expertise from the rest
of the world to a particular country with the aim of embarking on a productive
venture to yield profits. FDI have been cited by Anoke et al. (2016) as a crucial
variable in explaining variations in the balance of trade of a nation. The study
measure FDI as the monetary value of capital resources that flow to a host
country from the rest of the world and as reported by the World Bank World
development indicators datasets. The study expects FDI to have a positive effect
on trade balance as it adds to an economy’s resources and productive capacities
which encourage exports.
Foreign income represents the income of the rest of the world that trade
with Ghana. Changes in the income of foreigners have significant effect on the
demand for export of the domestic country. Following Akoto and Sakyi (2019), the
study measures foreign income as the average of real per capita income of
member countries of Organization for Economic Co-operation and Development
(OECD). Given that the demand for Ghana’s export is elastic, increases in the
income of foreigners leads to a rise in the demand for the country’s exports. This
leads to an improvement in the country’s trade balance. It is therefore expected
that foreign income has a positive effect on the trade balance.
Money supply is the total stock of money in an economy which is mostly
determined by the central bank of every country. The central bank of every
country has the responsibility to regulate the stock of money in the economy by
employing its instruments like required reserve ratio and the discount rate
(Handa, 2009). The study measures money supply by the broad money supply
(M2). Akoto and Sakyi (2019) argued that a rise in the real stock of money reduces
interest rate which encourage capital flight from the domestic country. The study
therefore expects a negative effect of money supply because such transfer of
capital from the domestic country worsens its trade balance.
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3.3. Estimation Strategy
Stationarity properties of variables were tested to ensure the specified model
is not spurious using Augmented Dickey-Fuller (ADF) and the Philips-Perron tests.
Optimal lag length of the model was selected using model selection criteria to
ensure the right specification of the model was also done. The study then tests for
a long run relationship among the variables before estimating the vector error
correction (VEC) model. Finally, post-estimation tests are conducted to ensure
that the coefficients estimated are reasonable and empirical results are valid. The
VEC model to be estimated with the seven (7) variables is expressed as:
∑
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∑

∑

∑

∑

∑
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∑

∑
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Where is the constant term, θ, α, δ, γ, λ, π, ψ and ϕ are the coefficients of
trade balance, exchange rate, GDP, inflation, FDI, foreign income, money supply
and the error correction term respectively.
is the white noise error term and
all variables are as already defined.

4. Empirical Results
4.1. Descriptive statistics
Description of study variables are given in terms of their mean, standard
deviation, minimum and maximum values. Table 1 presents the descriptive
statistics of study variables.
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Table 1. Descriptive statistics of variables
Variable

Mean

Std. Dev.

Min.

Max.

Obs

Trade Balance (bill. GHS)

-4.51

8.50

-44.1

30,800

40

Exchange rate (GHS/$)

326.61

664.20

64.67

3522.14

40

Income (bill. GHS)

16.9

9.78

6.25

36.1

40

FDI (% of GDP)

3.03

2.94

0.045

9.52

40

Foreign Income

31,331.87

5,749.26

21,605.37

39,973.51

40

Inflation (%)

26.65

24.89

8.73

122.87

40

Money Supply (bill. GHS)

10.7

18.5

795,055

67.0

40

Table I shows Ghana’s trade balance had an average negative value of 4.5
billion GHS with standard deviation of 8.50 billion GHS which means it has seen a
lot of variation for the study period. The exchange rate stood at an average rate of
326.61 units while national income averaged about 17 billion GHS for the same
study period. Foreign direct investment (FDI) as a percentage of gross domestic
product (GDP) had a mean of 3.03% and a standard deviation of 2.94% which
shows that FDI inflow have been quite stable. The high level of inflation that
characterized Ghana’s economy was evidenced by a mean rate of 26.65% with the
highest being about 123% recorded in 1983. Money supply was quite high as it
averaged 10.7 billion GHS for the study period while the average income of OECD
countries was unstable as its standard deviation exceeded its mean over the study
period.

4.2. Stationarity Test Results
Results of the Augmented Dickey-fuller (ADF) and Philips-Perron (PP) tests for
unit root are presented to ascertain the stationarity properties of the variables
used in the study. This is presented in Table 2.
Stationarity results from the ADF and PP tests for unit root indicate that all
the variables were not stable at the level as can be seen in panel A for both tests.
However, results showed that all variables became stationary after the first
difference. Hence, all the series in the model are integrated of order one and
therefore justifies estimation of the VEC model.
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Table 2. Results of Unit Root Tests
Variable

ADF test

Philip-Perron Test

Integration
Order

CONST

CONST + T

CONST

CONST + T

TB

-2.302

-2.032

-2.044

-1.614

-

RXR

-2.814

-3.305

-2.705

-3.363

-

GDP

1.661

-1.84

1.303

-1.863

-

FGDP

-1.345

-1.077

-1.345

-1.200

-

FDI

-1.313

-2.336

-1.371

-2.538

-

INF

-4.745

-6.599

-4.790

-6.594

-

MS

-3.395

1.008

-3.459

1.817

-

-8.515***

-8.844***

-9.448***

-11.889***

I(1)

-7.866***

-7.829***

-8.639***

-8.842***

I(1)

-3.243***

-3.454***

-3.179***

-3.548***

I(1)

-4.322***

-4.440***

-4.142***

-4.183***

I(1)

-5.190***

-5.113***

-5.119***

-5.034***

I(1)

-14.513***

-14.566***

-17.242***

-18.364***

I(1)

-4.740***

-5.944***

-4.780***

-5.939***

I(1)

Panel A: Levels

Panel B: First Difference

 TB
 RXR
 GDP
 FGDP
 FDI
 INFL
 MS

4.3. Selection of Optimal Lag Length
The optimal lag length used for the study was determined based on the
criteria such as the Final Prediction Error (FPE), Akaike Information Criteria (AIC),
Hannan-Quinn Criteria (HQ) and the Schwarz Criteria (SBIC). The results are
presented in Table 3.
Table 3 showed that all the criteria supported a lag length of 4. The study
therefore proceeded to verify if a long run relationship exists among the variables.
This is important as it enable the researcher to know whether to estimate the
short run or the long run model (Wooldridge, 2006).
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Table 3. Results of Selection Order Criteria
Lag
0
1
2
3
4

LL
-1493.74
-1446.54
-1375.84
-1292.33
-550.107

LR

Df

P

94.393
141.4
167.03
1484.4*

49
49
49
49

0.000
0.000
0.000
0.000

FPE
AIC
HQIC
4.1e+28 85.7565 85.8639
4.9e+28 85.8596 86.7186
2.0e+28 84.6195 86.2302
8.7e+27 82.6473 85.0097
1.7e+14* 43.0347* 46.1487*

SBIC
86.0676
88.3481
89.2856
89.4908
52.0557*

4.4. Results of Cointegration Test
There is the need to conduct a cointegration test to know whether or not a
long run relationship exists among the variables. This is done by way of the
Johansen cointegration test. The results are presented in Table 4.
Table 4. Results of the Johansen Cointegration Test
Max. Rank

Parms

LL

Eigenvalue

Trace statistic

5% critical val.

0

154

-1387.9213

.

533.4768

124.24

1

167

-1212.8263

0.99995

183.2869

94.15

2

178

-1165.9611

0.93130

89.5563

68.52

3

187

-1143.3741

0.72492

44.3825*

47.21

4

194

-1131.8709

0.48177

21.3760

29.68

5

199

-1124.6761

0.33710

6.9863

15.41

6

202

-1121.1829

0.18095

-0.0000

3.76

7

203

-1121.1829

-0.0000

Table 4 showed there is at least three co-integrating equations. This is
because the trace statistics for lags 1 to 3 exceeded their 5% critical values. This
means the trace statistic supports that there is at least 3 co-integrating equation
and therefore reject the null hypothesis that there is no co-integration among the
series. Establishing a long run relationship among the variables implies that a VEC
model can be estimated.
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4.5. Effects of Exchange Rate Changes on Trade Balance in Ghana
The inclusion of new and important variables demands an estimation to
ascertain how changes in Ghana’s exchange rate affect its trade balance. The
result of this estimation is presented in Table 5.
Table 5. Impact of Exchange Rate on Trade Balance
Trade Balance

Short Run

Long Run

Speed of Adjustment

-0.5011***
(0.1781)

-

Real exchange rate

0.0030**
(0.0016)

0.0078***
(0.0019)

Domestic Income

2.84e-09
(2.20e-09)

-2.04e-09**
(9.01e-10)

Foreign Income

-0.0004
(0.0018)

-0.0280
(0.0018)

Foreign Direct Investment

-0.9650*
(0.5824)

-1.2730**
(0.6416)

Money supply (ln)

-1.9210
(2.289-)

-0.0012
(2.840-)

Inflation (ln)

-2.8260**
(1.4220)

-11.9080***
(1.8660)

-1.1240
1.0030
(1.0200)
Note: Standard error in parenthesis. The ***, ** and * represent 1%, 5% and 10%
significance levels respectively.
Constant

It is revealed that changes in the exchange rate negatively affect the trade
balance in Ghana from 1980 to 2019. Specifically, a unit increase in exchange rate
reduces trade balance by 0.003 GHS and 0.008 GHS in the short and long run
respectively. The negative effect of exchange rate on Ghana’s trade balance
increases over time with a higher level of significance as the country’s
dependency on imports continues unabated. This result is expected and confirms
the findings of Anning et al. (2015) as well as Akoto and Sakyi (2019) of the
detrimental effect of exchange rate depreciation on the trade balance of Ghana. It
also confirms the findings of Anoke et al. (2016) of the negative effect of increases
in exchange rate on the trade balance of Nigeria. The speed of adjustment was
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negative, significant and less than one which attest to the long run relationship
among the variables and hence justifies the use of the VEC model.
The effect of other factors such as domestic and foreign income, foreign
direct investment, money supply and inflation on Ghana’s trade balance have also
been examined and the results are reported in Table 5. There is a significant and
positive effect of domestic income on trade balance in the long run but the effect
is insignificant in the short run. A unit increase in domestic national income
increases trade balance by a close-to-zero margin. As expected, the positive effect
confirms the assertion of Arthur (2010) that developing countries like Ghana
increases their aggregate demand as their income increases which improves the
trade balance. However, foreign income measured by the average income of
OECD members as well as the supply of money were found not to have an
insignificant effect on Ghana’s balance of trade from 1980 to 2019.
Foreign direct investment (FDI) has a positive effect on trade balance in both
the short run and in the long run. This meets the a priori expectation that FDI
represents an inflow of foreign resources that adds to the resources of the host
country and hence improve its productive capacities to expand production and
increase exports. A unit increase in FDI improves trade balance by 0.97 GHS and
1.27 GHS in the short and long run respectively. It is evident that the overall
impact of FDI on the host country improves overtime as the magnitude and
significance of the long-term effect gets bigger and better. This finding is similar to
the finding of Anoke et al. (2016) who found FDI to have a positive influence on
the trade balance of Nigeria.
Surprisingly, inflation has a positive effect on trade balance in both short run
and long run. This effect is unexpected as continuous rise in the price level
discourage consumption and reduces aggregate demand in the long run.
However, a unit increase in inflation improves trade balance by 2.83 GHS and
11.91 GHS in the short and long run respectively. This effect probably highlights
the positive side of inflation as a necessary concomitant for economic growth as
increases in the general price level spark a massive improvement in domestic
production which translates into higher amounts of exports and improves trade
balance as reported by Handa (2009).

4.6. Post-Estimation Tests
The results of the Jarque-Bera test of normality and the Lagrange-multiplier
test for autocorrelation are presented to validate the findings of the study. This
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helps to establish validity of study results and repose confidence in the its
conclusions and policy recommendations.
Table 6. Results of Post-Estimation Tests
Diagnostic test

Test statistic

Probability value

Autocorrelation test

38.883

0.849

Normality test

386.437

0.000

5. Conclusion
A stable exchange rate has been cited as a good signal for every economy in
international trade. It boosts investor confidence and allows participants in the
global market to make accurate forecast about their businesses. However, Ghana
have experienced considerable depreciations in its exchange rate despite the
adoption of several regimes. The literature on trade have paid particular attention
to the exchange rate-trade balance nexus but failed to include certain relevant
variables such as FDI and inflation which this study believes can influence Ghana’s
trade balance. The prime aim of this research was to estimate the effect of
exchange rate on trade balance in Ghana by including relevant variables which
extant studies have ignored. It made use of yearly data from the World Bank’s
World Development Indicators from 1980 to 2019 in a Vector Error Correction
(VEC) model. It also investigated the trends in exchange rate and trade balance for
the study period as well as how other factors such as FDI and inflation impact on
Ghana’s trade balance.
Based on the VECM results, the study concludes that exchange rate has a
short and long run negative effect on trade balance. This confirms the established
fact that depreciation/devaluation adversely affect the trade balance. The study
further concludes that domestic income improves trade balance in Ghana. It also
concludes that FDI improves trade balance in Ghana mainly because the inflow of
foreign resources adds to domestic productive capacities which increase exports
via an improvement in domestic production. Lastly, the study concludes that
inflation improves trade balance in Ghana mainly because an appreciable inflation
level encourages massive improvement in domestic production which translates
into higher amounts of exports and improves trade balance. Policies aimed at
import substitution and exchange rate stability is recommended to improve trade
balance in Ghana.
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Abstract
The rapid integration of the global markets and financial system has increased stock
market volatility due to the increased exposure to various risks. Using different GARCH
family models, this study investigates the impact of country risk components shocks on
stock market return volatility of the Johannesburg Stock Exchange (JSE) and its sectors for
the 1996-2018 period. High positive correlations were found among the sectors, which
potentially erodes diversification benefits. The research found that the South African stock
market volatility is mainly driven by own/internal shocks, while the effect of county risk
shocks on stock return volatility differs across the JSE sectors. We found that financial risk
shocks negatively transmit to the volatility of oil and gas sector returns, leading to an
increase in conditional volatility. Regarding economic risk, we found a statistically
significant relationship between economic risk shocks and the entire JSE and financial and
oil and gas sectors. The results show that political risk shocks negatively transmit to stock
return volatility in the industrial sector, basic materials, consumer goods, financial, and the
oil and gas sectors, leading to higher conditional volatility. Thus, the return volatility of
most of the JSE sectors is primarily affected by political dynamics, emphasising the role of
political instability in destabilising stock market volatility.
Keywords: Country Risk; Stock Return; Volatility; GARCH Models; JSE, Stock Market
Sectors.
JEL Classification: D53, E44, G1, L6, I10.
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1. Introduction
With globalisation, there is a notable increase and broadening of stock
markets and international operations, as such, different risk exposures have
emerged. Capital markets play a fundamental role in the global economy in
assisting firms to raise capital, diversify, gain international presence for
investment purposes (Bekiros, Gupta, & Kyei, 2016). From an academic
perspective, capital market movements promote the modelling of realistic asset
pricing models and enhance market efficiency (Rapach & Zhou, 2013). The rapid
integration of the global financial system brought about the increased importance
of global stock exchanges. Market integration, on the other hand, introduced
different risk exposures to financial markets and economies. For example,
continuous stock market adjustment to new information introduces volatility in
the market. This volatility is evidenced in the African stock exchanges, which are
perceived to be illiquid, more volatile and less developed owing to unstable
economic and political environments (Chinzara, 2011). The volatility of stock
markets reflects on the future prospects of the firm and the market and as an
important indicator to financial practitioners, it helps them in portfolio
management, capital budgeting and financing decisions (Bekiros et al., 2016;
Suleman, Gupta, & Balcilar, 2017).
The Johannesburg Stock Exchanges (JSE) is one of the oldest surviving stock
markets in Africa. Considering market capitalisation, it is the largest and most
active exchange on the African continent (Bimha & Nhamo, 2017). The geographic
economic data show that since 2013 there has been an increase in volatility of
stock price index (measured as a 360-day standard deviation of the return on the
national stock market index) on the JSE from 13.38 to 17.94 in 2016 and 14.88 in
2017. Additionally, Gaston et al. (2020) found that the 2008 global financial crisis
changed the volatility of the JSE mining signalling a high response of the JSE
sectors to global shocks. The volatility on the JSE index is high compared to
developed economies standards, such as the USA 11.02; Canada 10.79; Australia
12.43 and India 12.76 in 2017 (Suleman et al., 2017). Thin trading and countryspecific risks contribute to index volatility through significant technical imbalances
or an imbalance of trade orders in one direction. This has been confirmed by
Nhlapho and Muzindutsi (2020) who established the link between country risk
components and the JSE all index.
High volatility of the market index points to high levels of uncertainty in the
stock price movement and can be linked to various risk factors. Considering risk
factors, the political uncertainty eroded business and consumer confidence,
including the sentiments on the outcome and possibilities of the controversial
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land act, which intends to restrict propriety rights for foreigners (Verma, 2014).
Unemployment remains high − about 26.7 % in 2017, according to IMF1. Inflation
also fell into the upper part of the target range (3-6%) and the South African rand
counted among the most volatile currencies, fluctuating with up to 8.6 percent
against the US dollar between 2017 and 2018. The country also experienced a fall
in raw materials prices, decline in Chinese demand and bad harvests that affected
the growth of the economy, which averaged 1 percent in 2017 and 2018.
Additionally, public debt rose above 50 percent of GDP and a record budget
deficit of 4.3 percent was reached in 2017, the highest since 2009. According to
2
the Trade and Development 2018 report , FDI decreased by a concerning 41
percent between the years 2016 and 2017. The report points to a decrease in
domestic demand as one of the causes of the decline in FDI. South Trade Africa
suffers from high crime rates, high civil unrests (demonstrations and strikes) and
high levels of corruption. Above all, the lack of precision on policy and structural
reforms is also a concern for investors. All these uncertainties may hamper
investor potential.
From the efficient market hypothesis perspective, filtration of negative
information to market will be reflected negatively on the performance of the
market (Fama, 1965). However, on a good note, South Africa has matured
markets and a well-developed democratic space that observes the rule of law
more than most of the African countries, which makes it more attractive than
other African countries (Bimha & Nhamo, 2017). As such, there is a dynamic
progression on country risk adjustment. The developments in country risks and
stock market volatility poses questions on the sources of volatility. Previous
studies (Erb, Harvey & Viskanta, 1996, Arestis, Demetriades & Luintel, 2001, Aye,
Gupta, Hammoudeh & Kim, 2015) on stock market volatility show the role of
economic fundamentals on market volatility. Numerous studies examined the
effect of stock market volatility on real economy and the drivers of stock volatility
at firm level. Næs, Skjeltorp, and Odegaard (2011), Beber, Brandt, and Kavajecz
(2011) studied the relationship between stock market and real variables such as
GDP but the analysis was not extended to assess the contribution and impact of
country risk. Moreover, the response of stock market to real variables and country
shocks may vary from sector to sector due to differing sector heterogeneity.
Existing literature overlooked the role of dynamics and shocks in country risk
components on market volatility. More specifically, the relationship between
stock market volatility and country risks components for specific JSE sectors has
1

IMF. Economic indicators Retrieved 12 February 2018 from: http://hdr.undp.org/en/data
U.N.C.O., & Development. (2018). World Investment Report 2018.

2 Trade,
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not been investigated. This study contributes to literature by investigating how
the shocks in country risk affect the volatility of different stock market sectors in
South Africa. In a way, the study also examines which risk components are more
detrimental to the development of a stable and efficient stock market.

2. Empirical Literature
In the literature, despite the tremendous importance of forecasting returns and
volatility, predicting financial market movements is extremely challenging due to the
existence of stochastic and non-linearity (Bekiros et al., 2016; T. Suleman et al., 2017). A
wide assortment of non-parametric and non-linear predictive models with a diversity of
predictors ranging from international and domestic macroeconomic, financial, institutional
behavioural uncertainty have been used (Aye et al., 2015; Rapach & Zhou, 2013; Suleman
et al., 2017). There is mixed empirical evidence on the predictability of returns and
volatility. Different studies used a variety of proxies for country risk; the relationship
between country risk and stock markets was first investigated by Erb et al. (1996).
Subsequent studies, including Hassan, Maroney, El-Sady, and Telfah (2003); Bilson,
Brailsford, and Hooper (2002); Suleman and Daglish (2015); Suleman et al. (2017) used risk
rating agencies like Moody’s, Standard and Poor’s, Euro-money, Economic Intelligence
Unit, Institutional Investor and ICRGs classifications of country risk into political financial
and economic risks components.
Erb, Harvey, and Viskanta (1995) used country’s credit ratings provided by ICRG and
institutional investor banker’s survey to examine the association between stock market
returns and country risk. They found that countries with higher credit risk command higher
expected returns. Erb et al. (1996) analysed the effects of country risk components and
found a positive relationship between risk components and returns. The political risk
literature was extended by Bilson et al. (2002) by presenting a return variation model
incorporating country risk. They found political risk to be an important determinant of
return in the Pacific basin and not important for developed markets. For developed
markets, economic and financial risk was found to be more important. Using a panel model
and European credit ratings, Ramcharran (2003) concludes that economic, political and
credit ratings have a significant impact on equity returns in emerging markets. With the use
of GARCHM models and ICRG risk ratings, Hassan et al. (2003) showed that country risk
shocks transmit to stock market volatility in MEAF emerging markets. Political risk was
found to determine stock market volatility in only three out of ten markets analysed.
Suleman and Randal (2016) found predictive power of country risk for volatility in emerging
markets while Cermeño and Suleman (2014) found significant persistent conditional
volatility and confirmed that stock market volatility increases with country risk.
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Financial theory reveals that capital market information has a significant bearing on
the economy, financial structure and firm behaviour (Hoshi, Kashyap, & Scharfstein, 1991).
Volatility has numerous implications for stock markets and the economy at large. It reveals
the persistence of risk (Makoko & Muzindutsi, 2018), which brings about volatility
clustering; hence, influencing future volatility anticipation in investors ( Engle & Patton,
2004). Future volatility anticipation affects investor behaviour. Volatility can be utilised as a
risk measurement (Miah & Rahman, 2016); thus high volatility can be taken as a negative
market indicator. Above all, volatility can cause a ripple effect or spillover effects, which
may result in the increase in return volatility in financial markets, discouraging investment
and bringing about uncertainty (Miah & Rahman, 2016). The understanding of the drivers
of volatility is therefore paramount in investment analysis.
In the context of country risk, numerous studies (Bilson et al., 2002; Erb et al., 1996;
Ramcharran, 2003) examined the interaction of the absolute risk components and stock
returns. They found that high country risk economies earn higher equity returns. The role
of these risk components shocks and dynamics on the stock market volatility remains
unknown. Makoko and Muzindutsi (2018) document that country risk conditions
influencing investor confidence have diverging effects on different sectors of the economy.
This was confirmed by Gaston et al. (2020) who found varying level of volatility in the JSE
mining index. As such, volatility of the market is determined by the sector the market is
categorised into. Cermeño and Suleman (2014) highlights that sectors with high trading
frequency and investment injections are associated with higher volatility levels. This implies
that different risk factors influence different sectors of the market differently.
The motivation of this study is to assess the impact of country risky shocks on stock
market volatility in different sectors of the JSE. At the international level, available studies
examined country risk on the overall stock markets. Against this backdrop, the present
paper contributes to the literature in two ways; first, by examining the role of country risk
dynamics and shocks on the volatility of the JSE overall market and secondly, the effects of
various components of country risk on different sectors of the South African stock market.
The present study extends the existing literature y providing a disaggregated analysis of
economic, financial, and political risks on stock return volatility. The research shows how
the dynamics, shocks, and changes in country risk affect the volatility of the stock market
and different JSE sectors.

3. Empirical Approach
3.1. Data and Variables
This study used monthly observations for a 20-year period from 1996 − the postapartheid era − to 2018. The data were broadly categorised into seven major sectors of the
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economy, namely the all share, industrials, basic materials, consumer goods, financials,
health care and oil and gas. Stock market data were obtained from the JSE through
Bloomberg online financial data base. The continuous returns were estimated from the JSE
indices as follows:

where Rt is return at time t, Pt and Pt-1 are closing prices at periods t and t-1 respectively.
The study used country risk data developed by the ICRG; previous studies have shown
that ICRG data predicts risk better than other risk providers (Bekaert & Hoerova, 2014;
Hoti, McAleer, & Shareef, 2005; Howell & Chaddick, 1994). The four risk indices provided
by ICRG, namely political risk index, financial risk index, economic risk index and composite
index were used. According to Howell (2013), in the ICRG approach, political risk provides
an assessment of the country’s’ political stability. The political environment is assessed
through 12 risk components, namely government stability, socio economic conditions, law
and order, corruption, internal conflict, investment profile, external conflict, military in
politics, ethnic tensions, democratic accountability, religious tensions and bureaucracy
quality (Howell, 2011). The economic risk rating assesses the country’s economic strength
and weakness through economic risk components, namely GDP growth, GDP per capita,
inflation and budget balance (Howell, 2013). If the weaknesses are outweighed by the
strengths, there is low economic risk, and vice versa (Suleman & Randal, 2016). The
financial risk measures the country’s ability to service its commercial trade and official debt
obligations. The financial risk indicators include foreign debt as a percentage of GDP and
exports, current account as a percentage of exports, net international liquidity and
exchange rate stability. The lower the risk point the higher the risk (Howell, 2011). The
composite index constitutes of the weighted average of the three indices (economic,
financial and political risk indices) and is calculated as 0.5 (political risk + economic risk +
financial risk) (Suleman et al., 2017).

3.2. Model Specification
To analyse the effect of country risk dynamics on the JSE volatility, the study used the
GARCH models (EGARCH, T/GJR-GARCH, GARCHM) for JSE sectors. The ARCH models were
introduced by Robert F. Engle (1982) and later generalised by Bollerslev (1986). Following
the leptokurtosis and asymmetry associated with stock market data, numerous
refinements of these models have been made in modelling the conditional volatility
(Hassan et al., 2003). Asymmetric volatility refers to a situation where there is an
asymmetric relationship between the volatility of stock returns and past returns
(Hentschel, 1995). The GARCH models are mostly preferred to the ARCH models because
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of the ability to deal with overfitting, constraints and the correlation of squares of residuals
associated with the ARCH model (Silvennoinen & Teräsvirta, 2009). The GARCH model
allows the conditional variance to be dependent upon previous own lags (Brooks, 2014).
The asset return model (Rt) in the general ARCH/GARCH model is derived as:
where Rt is stock return at time t..
The GARCH models are considered to be better in return modelling because they are
more parsimonious and avoid overfitting and are less likely to breach the non-negativity
constraints. Using time lags on time subscript of the conditional variance equation, in the
simplest form, the conditional variance equation of the general GARCH (p, q) is represented
as:
∑

∑

Where;
is the conditional variance,
the ARCH term, and
the GARCH
term,
are parameters of the ARCH component model,
are
parameters of the GARCH component model, p is the order of the ARCH
component model, q is the order of the GARCH component model, w > 0, α ≥ 0
and β ≥ 0 for the conditional variance to be positive and stationery.
However, the absolute GARCH (p, q) model has a limitation of ignoring the
asymmetry usually observed in analysing the response of stock return volatility to various
shocks. The impact of shocks on volatility is asymmetric as the negative shock in the stock
price tends to have a higher impact on stock return volatility than a positive shock of the
same magnitude (Makoko & Muzindutsi, 2018). Another limitation of the GARCH model is
the coefficient restriction (non-negativity constraint) (Hentschel, 1995). Nelson (1991)
proposed the exponential GARCH (EGARCH) to solve these shortfalls. EGARCH is a general
form of the GARCH model that nests all asymmetric and symmetric GARCH models, which
depends on the shifts and rotations in the news impact curve (Hentschel, 1995). The news
impact curve indicates the effect of the shocks on the conditional standard deviation
(Hassan et al., 2003). The general form of the variance equation for the EGARCH model
takes the following form:
∑

|
⌈
⌈√
⌈

|

√ ⌉
⌉
⌉

∑
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Where; represents the leverage effect of
, 𝑖 is expected to be negative
since the relationship between return and volatility is negative (Ang, Hodrick,
Xing, & Zhang, 2009).
The EGARCH process implies that
is always positive since the model is
specified in terms of log of
and there are no restrictions on model parameter
signs (Brooks, 2019). The Threshold GARCH (TGARCH) model also account for
asymmetry. The TGARCH model, also known as GJR-GARCH, expresses the
leverage effect in quadratic form in contrary to the exponential form of the
EGARCH (Makoko & Muzindutsi, 2018). Extending from the GARCH the TARCH
model has an additional term added to consider possible asymmetries. The
conditional variance equation in TGARCH process is expressed as:
∑

∑

Where
𝑖
𝑖 e. When γ>0, the leverage effect
exhibits that the negative shocks will have a larger impact on conditional variance
than positive shocks.
Given that the stock returns may depend on volatility, the GARCH in mean (GARCHM) model of Robert F Engle, Lilien, and Robins (1987) has been used in the financial
literature to capture the potential relationship between risk (measured by conditional
variance of returns) and the time-variant expected returns. The GARCH-M model explains
the existence of conditional left skewness observed in stock index returns. This is in line
with the volatility feedback effect, which dampens the impact of good news and amplifies
the impact of bad news (Tan, 2005). The GARCH-M models the conditional mean as a
function of the conditional variance and allows the conditional variance ht to influence the
conditional mean return rt. Stated formally as:
⁄

where

.

The presence of
feedback effect.

in the mean equation (Eq. 6) is termed the volatility

The conditional variance assumed to follow the GARCH (p, q) model:
∑

∑
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Where,

.

Hassan et al. (2003), in examining the impact of country risk on stock market volatility
and predictability, extended the Engle et al. (1987) GARCH-M (q, p) model to allow risk
components shocks to influence conditional variance. However, the GARCH (p,q) model
does not take into account asymmetry found in stock return volatility. As such, the present
paper included the asymmetric models (EGARCH and TGARCH) to capture possible
asymmetries in return volatility modelling. Following Hassan et al. (2013), the risk shocks
were obtained by taking the difference between period t’s risk rating and its conditional
mean. The shocks were linked to the conditional volatility through the error terms to make
them unanticipated. The connection between the conditional mean and risk components
allows the market activity and unexpected information on risk components (through the
error term) to drive price volatility. This allows measuring the effects of shocks on the risk
components on volatility. In addition, the model takes leverage effect into consideration.
As shown by Hassan et al. (2003), positive shocks are followed by lower conditional
volatility and higher conditional volatility follow negative shocks.
To assess the impact of country risk shocks, the variance models were extended to
include exogenous variables of country risk component shocks. The specific variance
models estimated take the following forms:
∑

∑
∑

∑

⌈

|
√

|

√ ⌉

∑

∑
√

∑

Where;
are exogenous variables for financial, political and
economic risk shocks, respectively.
are parameters of the country risk
component shocks. Equations 8, 9 and 10 represent GARCH, EGARCH TGARCH
variance equations, respectively.
GARCH models (EGARCH, TGARCH and GARCHM) were estimated, with normal
distribution, for each sector and tested to determine the best-fit model. Following previous
studies, including Cermeño and Suleman (2014), Miah and Rahman (2016), Silvennoinen
and Teräsvirta (2009), the Akaike info criterion (AIC), Schwarz criterion (SC) and log
likelihood were used to select the best model. The best models were identified as ones that
minimise the information criteria (lowest AIC and SC) and the highest log likelihood
(Andersen, Bollerslev, Diebold, & Ebens, 2001).
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3.3. Pre-Estimation Diagnostic Tests
Diagnostic tests of the residuals were applied prior to estimating the models. The
Lagrange multiplier (LM) test suggested by Engle (1982) was used to test for the presence
of ARCH effects. The LM test is estimated from an auxiliary regression of the squared
residuals from the AR model. The LM test results are presented in Table 1. The p-values of
the ARCH effects test results for heteroscedasticity are less than 5 percent for all sectors
thus the null hypothesis for homoskedasticity is rejected, implying that the indices are
heteroskedastic. In the presence of the ARCH effects the ARCH/GARCH models can be
estimated (Wooldridge, 2003). The augmented Dickey-Fuller (ADF) test was used to test for
unit root (Dickey & Fuller, 1979). As shown in Table 1, the P-values are all less than 5
percent, hence the null hypothesis for the presence of unit root is rejected. Thus, all
variables are stationery at levels, therefore, the GARCH models can be estimated.
Table 1. ARCH effects and Unit root tests
Heteroskedasticity ALL
Basic
Consumer
Oil &
Financials Health Industrials
Test: ARCH
SHARE materials goods
Gas
F-statistic

10.532 5.3994

6.7137

24.793

5.6439 9.5567

640.32

Prob. Chi-Sq. (1)

0.0014 0.0211

0.0072

0.0000

0.0184 0.0023

0.0000

t-statistic

-28.938 -11.199

-12.660

-11.646

-10.627 -11.809

-12.323

Prob*

0.0000 0.0000

0.0000

0.0000

0.0000 0.0000

0.0000

ADF Unit root test:

Note: RTNF-All share; BMINDX-basic materials; CGINDX-consumer goods; FININDXfinancials; HLINDX-healthcare; INDINDX-industrials and OILGINDX- oil & gas index.

The residuals plot shown in Figure 1 evidence volatility clustering for all the indices as
periods of low volatility are followed by periods of low volatility and high volatility periods
followed by high periods of volatility. The behaviour of residuals suggests that the error
terms are conditionally heteroscedastic and hence they can be represented by the
ARCH/GARCH models (Miah & Rahman, 2016).
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Figure 1. Residuals Plot

4. Empirical Results
4.1. Descriptive Statistics and Correlation Analysis
Table 2 presents the descriptive statistics on monthly returns of the JSE all share index
and specific sectors in the market. The table also shows the statistics for country risk and its
components (financial risk, economic risk and political risk) together with a summary of risk
shocks. As it can be seen from Table 2, the consumer goods sector has a higher average
return in the market at 0.0142 followed by the industrials sector at 0.0096, which is above
the overall market index with a return of 0.0088. Basic materials and oil and gas sectors
offered the lowest average returns over the sample period. The overall returns of the JSE
market are much lower than emerging markets average (0.183) and the world index
(0.127) (Hassan et al. 2003). Interestingly, as suggested by the capital asset pricing model
(CAPM), the overall market has the lowest risk as measured by the standard deviation
(0.0466) compared to all market sectors, which explains the essence of diversification;
hence, investing in a market portfolio minimises risks without equivalent reduction in
returns (Chopra & Ziemba, 2013). Over the sample period, the returns of oil and gas and
the health care sectors depict the highest risk as shown by high standard deviations 0.1147
and 0.1221, respectively. Consumer goods and the financial sectors evidenced least risk.
Table 2 depicts that there is low economic risk (35.12%) and financial risk (37.79%) in
South Africa as shown by lower risk ratings (less than 50%). However, South Africa is
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experiencing an overall increase in risk; for example, in 2003, the average financial risk
rating was 33 percent, which increased to 37.79 percent. The descriptive statistics show
that South Africa is riskier politically, as depicted by a higher risk rating of 67.79 percent.
High political risk can be explained by the recent scandals, changes in government, cabinet
reshuffle and presidency changes in the political environment. Overall, the composite
country risk rating shows that South Africa is an average risk market with a rating averaging
of 52.167 percent over the sample period. On average, there are more negative shocks in
financial and economic risks as shown by negative means implying an overall increase in
risk levels. The average political risk shock is positive, suggesting an overall improvement or
decline in political risk over time; as shown in Figure 1, there is a decline in political risk over
the sample period.
Table 2. Descriptive Statistics on Returns of South African Stock Market Sectors

Monthly Returns
Risk Rating (%)
Risk Shocks

Sector/Index

Mean

Median

Max.

Min.

Std. Dev.

Obs.

All share

0.0088

0.0147

0.1209

-0.2001

0.0466

239

Basic materials

0.0040

0.0106

0.2636

-0.2818

0.0650

239

Consumer goods

0.0142

0.0195

0.1694

-0.1596

0.0523

239

Financials

0.0074

0.0127

0.1671

-0.3619

0.0532

239

Healthcare

0.0014

0.0152

0.1363

-1.5779

0.1221

239

Industrials

0.0096

0.0153

0.1309

-0.1825

0.0476

239

Oil & gas

0.0033

0.0095

0.5587

-1.005

0.1147

239

CR rating

52.167

51.500

57.500

48.625

2.1095

239

ER rating

35.117

35.500

38.500

29.000

2.0901

239

FR rating

37.969

38.000

42.000

31.500

1.9741

239

PR rating

67.791

67.000

77.000

61.500

3.4023

239

CR shock

0.2802

0.4247

4.7662

-3.8217

1.9859

239

FR shock

-0.774

-0.890

4.2365

-6.0861

1.7794

239

PR shock

0.5601

0.3708

9.1329

-6.2863

3.2948

239

ER shock

-0.637

-0.582

3.1322

-6.5340

1.9513

239

Note: CR – country risk, ER – economic risk, PR – political risk and FR – financial risk

Table 3 shows the correlation of monthly returns between indices in the JSE. All the
correlations between the indices are positive and statistically significant. The positive
correlations imply that there is a direct relationship between the indices, the returns move
in the same direction. According to portfolio theory, an optimal portfolio can be created
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with assets with low correlations. High positive correlations between the consumer goods
and basic materials and financials and industrial reduces the benefits of diversification.
However, low correlations between health and industrials, industrial and oil and gas, health
and oil and gas, financial and oil and gas, consumer goods and oil and gas, consumer goods
and health sectors suggest the existence of diversification opportunities that can be
exploited by investors. Financial and oil and gas, health and oil and gas, consumer goods
and health sectors have the lowest correlations, suggesting the possibility of higher
diversification benefits among all sectors. The most striking result to emerge from the
correlations analysis in Table 3 is that oil and gas sector has a low correlation with all other
sectors in the JSE, signifying diversification benefits in including this sector along with other
sectors.
Table 3. Correlation Analysis
ALL SHARE
ALL SHARE

Basic
Consumer
Financials Health
materials goods

Industrials

Oil
&Gas

1.000

Basic materials 0.754***
Consumer
0.672***
goods
Financials
0.763***

1.000

Health

0.395***

1.000

0.358***

0.475*** 1.000

0.281***

0.221***

0.171*** 0.238*** 1.000

Industrials

0.888***

0.521***

0.743*** 0.769*** 0.270*** 1.000

Oil & Gas

0.444***

0.484***

0.259*** 0.135*

0.142**

0.318***

1.000

Note: ***; **; * Statistical significance at 1%, 5% and 10% levels.

4.2. Analysis of risk shocks and the JSE return volatility
To ascertain the effects of country risk shocks on the overall JSE market and
distinct economic sectors, different GARCH family models of equations 7, 8 and 9
were estimated for each sector on the JSE. The selected models (based on the
lowest AIC and SC criterion) for each sector are shown in Table 4. The results show
that the EGARCH is the best model for the all-share index and consumer goods
sector. The TGARCH model was found to be the best for the financial and
industrials sectors. For the basic materials, health care and oil and gas sectors, the
GARCHM model was selected. The coefficient of leverage γ_i was negative,
statistically significant for the all-share index and the consumer goods sector and
positive, statistically significant for the financial and industrial sectors. This
suggests the existence of differences between negative and positive volatility in
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these sectors. The implication of these findings is there is a strong reaction to
negative news compared to positive news in the JSE all share index, consumer
goods, financial and industrial sectors. This is consistent with Brooks (2014) who
avers that volatility rises more in a negative shock than a positive shock of the
same magnitude. The asymmetric coefficient was insignificant for the basic
materials, health care and oil and gas sectors, suggesting nonexistence of
differences between negative and positive volatility in these sectors. For the
selected models, no serial correlation was found.
Table 4. Analysis of Risk Shocks and SA Stock Market Return Volatility
INDEX

ALL SHARE FINANCIALS INDUSTRIALS BASIC MAT. HEALTHCARE OIL & GAS CONS GDS

Coef.

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

EGARCH

TGARCH

TGARCH

GARCHM

GARCHM

GARCHM

EGARCH

0.3132*
(1.9707)

0.0668
(0.6441)

0.0950*
(2.4657)

0.1697***
(3.4227)

0.1400
(1.5351)

0.3181*** 0.1335***
(3.2040) (2.9536)

0.6427***
(5.643)

0.6548***
(10.3403)

0.7289***
(10.7700)

0.4782***
(3.0747)

0.4633***
(5.7840)

0.6687*** 0.8478***
(5.9520) (21.1363)

-0.2800*** 0.2508**
(-3.3610) (2.9300)

0.1490**
(2.5601)

-0.1742***
(-5.5965)

-0.0290
(-0.9128)

-8.3330
(-0.8701)

-1.5000
(-0.4439)

-2.3000
(-0.1816)

0.0010
(1.7344)

-0.0001*
(-2.0000)

0.0838
(0.8054)

-0.0003*
(-2.3070)

-0.0002***
(-3.3678)

-0.0006***
(-4.1710)

-0.0014
(-1.7252)

0.0005*** -0.1337***
(2.9580) (-4.0189)

-0.2092*
(-2.1060)

-0.00040**
(-2.2789)

-0.0028
(-1.4225)

-0.0001
(-0.2801)

0.0016
(1.0926)

0.0008*** 0.0527
(4.6528) (1.0053)

0.955

0.7216

0.8239

0.6479

0.6033

0.9868

-0.0201
(-3.7952)

0.9813

Note: The table shows the GARCH models’ results,
are arch and garch coefficients.
are coefficients of financial, political and economic risk shocks respectively.
Z-statistics are given in parenthesis below the coefficients, *; **and *** represents
significant at 10%, 5% and 1% level respectively.

Volatility and Internal/Own Shocks
The parameters of the ARCH (
and GARCH
components are
positive and statistically significant for the JSE all share index (model 1) and the
sectors within the South African market except for the health care sector (model
5), which shows the GARCH effect only. Significance of
coefficients shows
the existence of the ARCH and GARCH effects in the South African stock market,
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implying that stock market volatility is driven by own/internal shocks. The
significant ARCH term denotes that previous day’s JSE return information has a
statistically significant influence on the current volatility of the JSE stock returns.
For the health care sector, the arch term is insignificant, thus previous days’
health care sector information on return does not transmit to the current return
volatility of the health care sector. The coefficient of the GARCH term (
is
positive and statistically significant for the JSE overall market and for all the
sectors in the South African stock market as shown in Table 4. The significant
GARCH parameter implies that previous day’s volatility of the JSE overall market
and JSE sectors stock returns internally influence current volatility of the stock
market. The results are consistent with Hassan et al. (2003) who found the
presence of GARCH and ARCH effects in a sample of Middle East and North
African countries.
4.3. Country Risk Shocks and Stock Return Volatility
To assess the impact of country risk shocks on stock market volatility, the
GARCH models were extended to include exogenous variance regressors
(financial, political and economic risk shocks). As shown in equations 8, 9 and 10
the shocks were determined by the difference between the risk measure and its
conditional mean. The results are presented in Table 4.
are
coefficients of financial, political and economic risk shocks respectively. If the
shocks in financial, political and economic risk rating are negative, the shock term
would be positively affected and followed by a higher conditional
volatility
. Conversely, for a positive shock in risk ratings (country becomes
safer) the shock term will be affected negatively and would result in lower
conditional volatility (Hassan et al., 2003).
Table 4 shows that the financial risk shock coefficient ( ) is negative and
insignificant for the JSE all-share index and other sectors except the oil and gas
sector, with a significant coefficient. A negative coefficient implies that the shock
parameter will be affected positively and result in a higher conditional variance.
The results suggest that the JSE stock market and sectors are not significantly
affected by financial risk shocks; this is supported by studies that suggest that the
South African market was among the markets that were not significantly affected
by the world financial crisis (Agyei-Ampomah, 2011). However, there is a
statistically significant relationship for the oil and gas sector, suggesting that
financial risk shocks negatively transmit to the returns volatility, leading to an
increase in conditional volatility.
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Regarding political risk shock, the coefficient
is negative and statistically
significant for financials (model 2), industrials (model 3), basic materials (model 4),
oil and gas (model 6) and consumer goods (model 7) sectors. The results suggest
that political risk shocks negatively transmit to the volatility of returns in the
financial, industrial, basic materials, oil and gas and the consumer goods sectors,
leading to higher conditional volatility. The implication is that dynamics in politics
largely affect the return volatility of these sectors as the returns of these sectors
are more responsive to the political environment. For the JSE all share index
(model 1) and the health care sector (model 5) we did not find any significant
statistical differences suggesting a slow response to political shocks on the overall
stock market and the health care sector. For the JSE overall market, the results are
inconsistent with Bilson et al. (2002) and Ramcharran (2003) who found political
risk to be an important determinant of return volatility in emerging markets;
suggesting that different sectors within the market can be affected differently
from the overall market.
Consistent with Ramcharran (2003) regarding economic risk rating, the
coefficient of economic risk shock
is negative and statistically significant for
the all share index and financial sector. The negative and statistically significant
coefficient implies that the shock term would be affected positively and result in a
higher conditional variance. Economic risk shocks are negatively transmitted to
the return volatility on the South African stock market (all share) and financial
sector. Economic risk shock is a significant determinant of stock return volatility.
However, for the oil and gas sector, the parameter
is positive and statistically
significant, suggesting lower return volatility transmitted from economic risk
shocks to the oil and gas sector. For the basic materials, industrials, consumer
goods and health care sectors, no statistical relationship was found, suggesting
that these sectors do not significantly respond to shocks in economic risk ratings.
We conclude that volatility of the JSE all share index, financial and oil and gas
sectors is significantly affected by the economic risk shocks. Industrials, financials,
consumer goods, oil and gas and basic materials sectors are affected by political
risk shocks. The oil and gas sector is significantly affected by shocks in all the risk
components (financial, economic and political risk); this can be explained by the
nature of the industry, international outlook and price changes are easily
transmitted to local volatility (Regnier, 2007). Narayan and Narayan (2007), Yang,
Hwang, and Huang (2002), Guo and Kliesen (2005) in modelling oil prices in
different markets, reveal that oil prices are more volatile than all other
commodities. Interestingly, the volatility of the health care sector was found not
to be driven by all the risk shocks. The health care sector does not respond to
country risk shocks. Wagstaff (2007) documents that any shocks in the health care
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sector are more likely to trigger intervention and assistance from the government
and non-governmental organisation. Households are less likely to smooth changes
in health-related matters; shocks resulting from the health issues are more likely
to be passed through to consumption-related changes, hence; less response from
risk factors. (Acemoglu, Finkelstein, & Notowidigdo, 2013; Wagstaff & Lindelow,
2010). This suggests that risk shocks in the health care sector are passed to other
sectors of the economy.
Engle and Bollerslev (1986) show that the persistence of the shocks in
volatility depends on the sum of
parameters in the GARCH-M (1, 1) model.
For
the forecast conditional variance persists over all finite horizons
and an infinite variance for the unconditional distribution
(Hassan et
al.,2003). The persistence of shocks lasts longer as the summation of
approaches unit. The results in Table 4 show that the summation of the
parameters
is statistically less than unity in all the seven models, implying
that the shock effects decay over time. The summations of
are
approaching one in all the models, suggesting that the shocks in volatility persist
for long periods in the JSE all share and all the sectors. The
parameter is
higher for oil and gas, consumer goods, industrials and the all share index (0.9868;
0.9813; 0.823983 and 0.955, respectively) providing evidence of considerable
persistence in volatility for longer periods in these sectors than the financial, basic
materials and health care sectors.

5. Summary and Conclusions
The aim of this paper was to analyse the impact of country risky dynamics on the
return volatility of the JSE all share index and sectors for 1996-2018 period. The study used
the GARCH family models. The results indicate that the volatility of the JSE stock market
and its sectors are driven by own internal shocks (previous day’s return information and
previous day’s volatility on the indices). The descriptive statistics depict that the consumer
goods sector has higher average returns compared to all sectors and the overall market
index. Consistent with the market models the overall JSE all share index was found to be
less risky than all the sectors on average as depicted by lower standard deviations. Country
risk component trends indicate that political risk is the dominant risk in South Africa, as
shown by higher risk ratings.
The study found that the JSE and its sectors are not too responsive to financial risk
shocks, except the oil & gas sector with a statistically significant relationship, suggesting
that financial risk shocks negatively transmit to the volatility of oil & gas sector returns.
Regarding political risk, the study found that political risk shocks negatively transmit to the
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volatility of returns in all the sectors except the health care sector. This implies that
dynamics in politics largely affect the return volatility of most of the sectors on the JSE. This
suggests that risk-averse investors should be more cautious in investing in these industries
in periods of high political instability. For the JSE all share and health care indices, the study
did not find any significant statistical differences, suggesting a slow response to political
shocks. In light of economic risk, we found evidence that economic risk shocks are
negatively transmitted to the return volatility on only three indices, the JSE all share,
financial and the oil and gas sectors. Across the JSE all sectors, political risk was found to be
the dominant risk, whose shocks were found to impact negatively on more sectors of the
economy than financial and economic risk shocks. To improve the stability of stock
markets, policy makers should pay more attention to political stability so that investors are
not scared away. The oil & gas sector was found to be highly sensitive to all risk
components (financial, economic and political). The industrial, basic materials and
consumer goods sectors evidenced low response and exposure to country risk
components. The implication of these findings to investors and fund managers is that,
considering risk management, these sectors will be a good target to diversify their
portfolios in managing financial, economic and political risk. The results show that the
health care sector is not sensitive to country risk shocks; for investors this could be a good
target to stabilise returns. Political risk was found to be the most dominant on JSE sectors,
implying that investors investing on the JSE should pay more attention to the political
landscape and management of political risk. With respect to volatility persistence in the JSE,
the oil and gas, consumer goods, industrials and the all share index showed considerable
persistence in volatility for longer periods than the basic materials, financials and health
care sectors.
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Abstract
This study is focused on a non-conventional profitability measure, at least in terms
of assets pricing models, where dividends or profits are widely used. The attention
is focused on a proxy measure of Operating Cash Flows: the "Ebitda after Capex".
The relationship returns – cash flows’ volatility has been examined through an
empirical analysis conducted on the stocks of the S&P500 Index combining the
main quantitative and statistical approach with a qualitative overview respect the
macroeconomic background. Starting from a correlation rolling window approach,
three different regressions techniques have been implemented; the simple
Ordinary Least Squares regressions (OLS), the linear Quantile (LQR) regression and
the Multiple regression model (MLR), all performed at different levels in terms of
stocks (QoQ and YoY) and sectors (MoM, QoQ, YoY).
The cross-sectional and time-series results support the effects of cash flow
volatility on the stocks’ performance and highlighted its sensitivity respect not only
the different short-term and long-term horizons, but also in terms of sector’
exposure.
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1. Introduction
Prior theories and models on assets pricing have highlighted the demand side of the
security prices to evaluate the stocks’ performance. However, fundamental analysis and
accounting measurement theory have been considered ad hoc for another approach
related to the intrinsic value of the stocks; value investors are focused on the main concept
"price is what you pay but value is what you get"

(Warren Buffet, 2018)
The investor is motivated by the prospective of maximizing his wealth to get
profits. In the asset’s allocation framework, stock’s returns are one of the most
important factors that investors consider; the higher the return is, the more the
investor is attracted. The returns of the financial assets are directly derived from
the price at which they are trading on the market, hence investors usually are
focused on market behavior to find stocks with the more convenient risk return
payoff.
The common thread of this work is based on presenting the value investing
approach, not so much in terms of investment strategy results but more in terms
of idea through an empirical analysis; the main concept revolves around the
intrinsic value of the stocks that can be investigated only through a fundamental
analysis. Mr. Market, wanting to use the Benjamin
Graham’ allegory, being subjected to emotions, is too unpredictable; over
optimism cause stock prices to bid up and excessive pessimism produce the
opposite effect, causing prices to drop. Price fluctuations, in that sense, are not
useful to predict the stock’s returns as the technical analysis and the demand side
assets pricing models aim to do. They have only one possible application for the
value investors; providing the opportunity to buy (or sell) the stocks when the
shares’ price is below (or above) the intrinsic stock value. Until now, it seems
everything linear and simple but in reality, is not like that. The first problem to
afford is: "How to evaluate the intrinsic value of a stock?". One of the aims of this
work is trying to answer to this question, using the cash flow measure and more in
detail, the "Ebitda after Capex".
Trying to follow and apply this approach is not easy, as it might seem. First of
all, because is not easy to define a measure or more in general a parameter able
to express the "intrinsic value" of a stock. Looking at the literature, Fama and
French, readjusting the CAPM model, proposed a more complex model where the
"value stocks" could be identified considering the stocks with the higher Book-toMarket ratio. The three-factors model has changed over time, incorporating
another characteristic: the profitability of the companies. In reality, it has not
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been mentioned any particular formula to identify a "value stock". Hence, it is
crucial underline that even if the level of stock’ prices is mainly affected by market
conditions, market performance and risk rate, the intrinsic value of a stock
reflected on the market, can be expressed by the cash.
Going into the deeper of the methodology, the stocks’ returns / cash flows’
volatility relationship has been evaluated preforming a correlation based on a
rolling window modeling approach. Subsequently, we constructed a synthetic
Index (Mkt,Vola) for which we used three different regressions techniques; the
simple Ordinary Least Squares regressions (OLS), the linear Quantile (LQR)
regression and the Multiple regression model (MLR). The whole story of the
variability of the relationship cannot be obtained looking at just one-time frame,
because yet over the longer time horizon adopted, the correlation varied. Hence,
we stressed strategies and procedures performing empirical analyses at different
levels; a Stock Market level analysis and a Sector level analysis with the aim of
understanding why the relationship is stronger or weaker according to the
different GICS classification. Every model has been reperformed considering
different time horizons for the data (quarter on quarter, year on year and month
over month). An insight has been presented analyzing not only the returns / cash
flow’ volatility but also the effects of cash flows directly on stock prices.

2. Literature Review
2.1. Profitability Anomalies
Market anomalies are defined as all the patterns of stock returns that are not
explained by the Capital Asset Pricing Model (CAPM). Following the Capital Assets
Pricing Model (CAPM it
is possible to perform the expected return as (Pinto et al., 2015):

About the anomalies, Robert A. Haugen and Nardin L. Baker found that more
profitable firms have higher average stocks’ returns. Based on the assumption
that profitable companies have greater potential for future growth, they included
several measures of profitability as predictive factors in their model. Given the
size of the factors that reflects the price-level of a stock, the following statement
should be true; the higher potential growth of profits and dividends, the higher
the future rate of return. If the market assigns the same price to stocks with
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different potential profitability growth, the payoffs of the factors involved should
be collectively positive (Haugen and Baker, 1996).
Moreover, Fama and French (2008) presented a paper about the profitability
anomalies of companies associated to their stock’ returns. The Fama and French
three-factors model, consider the expected return not only as function of the
market movements but also as function of other factors; the companies’ size
based on the Market-cap and the book to market (Fama and French, 1993).

Where "SMB - Small minus Big" is the difference in terms of returns, between the
smallest and bigger stock classified according to the Market-Cap, while "HML High minus Low" is the difference in terms of returns between the higher and
lower stock classified according to the Book-to-Market ratio. Fama and French
suggested that:



according to the SMB: smallest cap stocks usually outperform bigger cap
stocks
according to the HML: value stocks (higher Book-to-Market ratio) usually
outperform than growth stocks (lower Book-to-Market ratio) (Nghiem,
2015)

The Fama and French three-factors model has changed over time
incorporating another characteristic; the profitability of the companies, useful to
catch the profits’ margin of an investment

Where "RMW – Robust minus Weak" is the difference in terms of returns,
between the more robust and weaker stocks classified according to the
profitability and "CMA – Conservative minus Aggressive" is the difference in terms
of returns, between the stocks classified according to investments. Hence, the
value of a stock is based not only on the undervaluation on the market as shares’
price but also on the margin: within when it increases in value over time, that is
the profitability.
Fama and French, analyzing these anomalies followed two approaches; the
sorts of returns on anomaly variables and the regression analysis. All the anomaly
variables are at least approximating values for expected cash flows which
indicates that direct measures of cash flow may be more appropriated rather than
its approximations (Fama and French, 2008). The assets pricing models valuating
the stock price variation in function of the fluctuations in the first and second
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moment, respectively mean and standard deviation of the aggregate consumption
growth, presents a problem of calibration. This calibration has, usually, a
predictive power much higher for the stock prices valuation through the future
consumption volatility, compared to what is actually found in the data.
Summarizing the results, it can be said that since the "size" and the "book to
market" are not properly expressed in the model, the key point is that the "Value"
of the stock in not brought back to a specific formula or ratio but is based on
emphasizes the activities available for generating cash and profits. Hence, we
focused the attention on the cash flows.

2.2. Cash Flows: A Solution for Stocks’ Profitability Anomalies
Cash flows are an accounting standard measure used by the companies to
evaluate economic decisions. In addition to provide information on the firm’s
operating, investing and financing activities, cash flows offer a complete picture of
the firm’s policies in financing its operations.
In general, the business life cycle reflects the aggregate fluctuations of
economic activity, determinant for the stocks’ performance. If the company’s cash
inflows are greater than the cash outflows, more funds are generated. Investing
these funds, the company gains higher return that are reflected on the shares’
market value. When profits increase, dividends increase and as a consequence
there is a positive impact on shares’ value. For that reason, cash flows are among
the most important variables which impact the firm’s market (Khaled, 2012).
Looking at the investment side, cash flows can be useful to understand in which
phase of the business life circle, the company is; start-up phase, emerging growth
phase, established growth phase and declining industry phase (Fridson and
Alvarez, 2011).
From an accounting point of view, instead, the Statement of Cash Flows
being one of the three key financial statements, report the cash generated and
spent during a specific period of time (Mackenzie et al., 2012). The financial
information is, in fact, presented in a detailed manner and divided into three
activity groups, obtaining: Cash Flows from Operating activities, Cash flows from
Investing Activities and Cash Flows from Financing Activities.
I.

Cash Flows from Operating Activities:
a. Net Income
b. Non-Cash Items
c. Changes in Working Capitals
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II.

III.

Cash Flow From Invessting Activities:
a. Purchases or Sales of Long Term Assets (CAPEX)
b. Purchases or Sales of Other Business (M&A)
c. Purchases or sales of Marketable Securities
Cash Flow from Financial Activities
a. Issue or Repurhases of Equity
b. Issue or Repurchases of Debts
c. Dividen Payments and Capital/Finance Lease Payments

2.3. EBITDA: A "Fast" Measure of Profitability
In general, analysts and financial professionals are frequently referred to the
terms EBITDA, Cash Flow (CF), Free Cash Flow (FCF), Free Cash Flow to Equity
(FCFE), and Free Cash Flow to the Firm (FCFF or Unlevered Free Cash Flow). These
are all definitions that from a certain point of view, hide more or less similar basic
concepts even if on the other side, are completely different. It is important to
understand the definition of different cash flow’s measures and how it is possible
to convert one to the other and vice versa since the measure of cash flow selected
and used in the valuation process, should reflect a precisely definition of "value".
On this purpose, after evaluating the differences of all the profitability metrics
mentioned, the "Ebitda after Capex" has been considered as the more
appropriate for this scope, respect the others.
The reasons behind this choice are mainly two. First of all, it is a "fast"
measure that can be easily obtained from the Income Statement and it is easily
comparable among different companies. It excludes all the stuff that can affect
the company’s performances and reduce the possibility of manipulation.
Moreover, there are situations, such as mergers and acquisitions, where the
EBITDA provides a better representation of the company’s capacity to pay
interests on the debts since companies usually use debt financing, or leverage, to
afford the acquisition.
From an historical point of view, it can be noticed a higher attention not only
on the concept of Ebitda as financial measure of profitability but also as a metric
used for conducting investment decisions from the late 1980s years, with the socalled Leveraged Buy-Out (LBO) boom and the development of the Private
Equities and the Venture Capitals.
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Figure 1. Historical View of EBITDA
Despite all the positive aspects of EBITDA discussed and analyzed up to now,
excluding Depreciation and Amortization, does not consider the cost of debt
capital or the tax effects in general; it is as looking at just one side of the coin that
in this case is represented by the cash flow’ inflows. Hence, we decided to not use
only the merely EBITDA metric’s but a more complex proxy measurement of cash
flows that is the "EBITDA less CAPEX", working well as cash flows’ measure
approximation. The reason behind this choice is related to the structure of cash
flows (Zoeller, 2012): is a way of adding back the D&A - Depreciation and
Amortization - in the calculation.

3. Preliminary Analysis: The S&P 500 Index
The study adopted a descriptive and empirical research design, considering a
basket composed by 300 listed companies on the S&P500 Index for the years
going from the first quarter of 2005 to the second quarter of 2019. One of the
main particularities, is that the empirical analysis, is not based on secondary data
from published financial statements of the listed companies, as other studies did,
but all the financial information have been collected from the Bloomberg
Terminal; a point in favor of this choice is the high speed of data collection.
As a preliminary analysis, the S&P 500 Index series of "Last Prices" was
considered on quarterly basis for the period going from the first quarter of 2005
(31 March 2005) to the second quarter of 2019 (28 June 2019).
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3.1. The Time Frame Adopted: Sub-Division and Periodicity
The reasons behind the choice of this specific time frame are mainly two.
First of all, the time period has been chosen as much as possible able to capture
different historical events affecting the S&P00 Index’s overall performance market volatility is particularly sensitive to economic, political events or natural
disasters. In this case, the main financial event, is referred to the Lehman
bankruptcy on 15 September 2008 (Wiggins et al., 2019).

Figure 2. Periods Before, During, After Lehman Crisis
On this purpose, the time period used can be divided into three main subperiods: before the Lehman crisis from 2005 to 2007, during the period of deep
crisis from 2008-2009, and after the period of crisis from 2010 to 2019.
Secondly, following a value approach as investment strategy, a long time
period is required; we considered fourteen years. Mr. Market1 overreacts to good
and bad news producing stocks’ price movements, where popular stocks tend to
be overvaulted and unpopular stocks tend to be undervalued in the short-term,
not corresponding to a company’s long-term fundamentals. Hence, value
investing usually implies investing in unpopular stocks that required time to reap
rewards.
Last but not least, a particular attention has been reserved to the periodicity
of the time frame. A short-term horizon is more suitable to catch the variability of
the data, while a long-term horizon care more about the trend of the series;
hence a longer period is more suitable for the purpose of my analysis. On this
purpose, the empirical analysis has mainly been conducted considering a quarter
on quarter variation with a 2-years rolling window and a year on year variation
1

Mr. Market is an allegory created by Benjamin Graham to describe the irrational and
contradictory traits of the stock market. Graham asks the reader to imagine of being one
of the two owners of a company; the other one is a certain Mr. Market who offers to sell
his company shares or to buy those of the reader. Mr. Market suffers from bipolar
disorder, since society value' estimates fluctuates between unjustified pessimism and
optimism. The reader is always free to decline the member's offer, since every day there
will be with a new offer.
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with a 4-years rolling window. An insight has been performed considering a
month over month periodicity always with a 2-years rolling window.

3.2. Structure of the Empirical Analysis
The empirical analysis has been conducted on the stocks of the S&P500
Index, involving both time-series and cross-sectional dimension (Cochrane, 2005).
Hence, has been studied how the relationship returns – cash flows’ volatility
change over the time and how it changes across different stocks and sectors at a
2
specific interval of the time .
We tried to perform empirical analyses at different levels, considering
various time frame for the data:
A. Stock Market Level:
 a rolling time frame window of two years, adopting quarterly data,
 a year on year analysis,
B. Sectors Level: a sector’s analysis conducted involving the corresponding
Select Sector Indices (S&P Down Jones Indices: Industrial Select Sector)
We dropped out companies presenting missing data about Last Prices, Cash
Flows, Beta and other basic financial information, not available from the
Bloomberg terminal. To enter the sample, companies must have all available the
financial measures we mentioned above for 58 quarters, to cover the time frame
3
going from Q1 2005 to the Q2 2019 .
Moreover, looking at the plot of returns’ distribution, involving the whole
time period and considering the 343 companies not presenting financial missing
data; outliers can be clearly seen. Summarizing, from the beginning the sample
consisted out of 505 listed companies and after the exclusions, due to the abovementioned reasons, it was reduced to 300 companies.
Going into the deeper of the methodology, we firstly evaluated the Stocks’
returns - cash flows’ volatility relationship, preforming a correlation based on a
rolling window modeling approach. Subsequently, we used three different
2

The time-series analysis is focused on investigating the changes over the time. The crosssection analysis, instead, fixed a one point in time is focused on checking the cross section
among the variables of interest, stocks or sectors, in this case. Most of the previous
financial studies, are based on explain the cross section during an interval for one shock,
as the Lehman crisis.
3
A detailed list of the included companies is reported in the Appendix A1
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regressions techniques; the simple Ordinary Least Squares regressions (OLS), the
linear Quantile (LQR) regression and the Multiple regression model (MLR).

Figure 3. Estimation Structure
Generally speaking, the dependent variable of the regression models is
always represented by the stock’s performance in terms of returns, while the
main independent variable is represented by the volatility of the "Ebitda less
Capex" (Alexander, 2008).

Where Yt is the stock return for period t and Xt represents Ebitda less Capex for
the same period.

4. Insight the methodology: Stock market level
The relationship between the cash flows’ volatility and the stocks’ returns has
been investigated, starting from the "Last Prices" series and performing the
Continuously Compounded Returns with a 2-years (8 quarters) rolling window;
the time "t", is quarterly based:
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From the "Ebitda after Capex" series, instead, we performed the volatility
calculation always adopting a 2-years (8 quarters) rolling window and considering,
as a measure of volatility, the Coefficient of Variation (CV):

The same formula has been applied also for the returns, determining the 2years rolling volatility.
Afterwards, since the S&P500 Index is a market value-weighted index, we
performed a weighted Market Cap indicator based on historical data.
Considering N-stocks, the weighted Historical Market Cap has been obtained
performing the weights that each company has respect all the others, for the
same quarter period. The weights have been performed as follow (Hodnett et al.,
2014):

where 𝑊(i,t)( ) represents the weight of the i-th stock for the period t expressed
on quarterly basis and 𝑘 i ( ) represents the Historical Market cap of the i-th
stock for the period t. At the end, the Historical Market Cap weighted is obtained
for each company and for each quarter.
Then, we constructed a quarter on quarter synthetic Index(Mkt, Vola) for the
total value of the basket - 300 companies - considering the different "Ebitda after
Capex" volatility and the corresponding Market-cap’ weights for each company.
As an explanatory example of the methodology, the value of the synthetic
Index(Mkt, Vola) is obtained multiplying the weighted Market-Cap of each company
by the corresponding cash flow’ volatility and summing the results of each
multiplication. The result is a rolling quarter on quarter computation.
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Following the same criterion, we performed another synthetic Index(Mkt, Ret),
considering the returns of each stock and the corresponding weighted MarketCap of each company.

As a proof the dataset we used can be considered a good approximation of
the S&P500’ basket, the following plot is presented. The matching among the
series follows the evolution of the time and it is almost confirmed at each period;
the
(Mkt,Ret) is a bit less reactive respect the S&P500 Index, especially during
the period of crisis (2008-2010). This is due to the fact that some of the
companies that performed particularly bad, have been not considered to not
affect the performance of the regression models4.

Figure 4. Synthetic Index vs SPX Index Return
In order to compare the stocks’ performances in terms of returns and the
volatility of the "Ebitda less Capex", the 2-years rolling correlation among the two
synthetic indices, Index(Mkt, Vola) and Index(Mkt, R), has been performed5.

4

We tried to perform the analysis using both the SPX Index returns and the Index(Mkt, Ret)
obtaining the same result in terms of performances of regression models. Then, from now
on, we will refer indistinctly to them.
5
The list of the detailed values is reported in Appendix A2

Page | 96

S. Di Tomaso, D.M. Montagna, A. Amendola / JEFA Vol:5 No:2 (2021) 85-120

4.1. OLS Regression model
Model Description:
Yt = SPX Index
Xt = Index(Mkt,Vola)
The low 2 confirmed
the presence of outliers
that can already be seen
in the scatterplot.
The model cannot be
considered preforming.
Figure 5. OLS Regression Line
The first model we performed has not produced particular significant results.
As presented in the descriptive statistics, the data is not normally distributed
showing a leptokurtosis. The simple OLS regression model is based, by definition,
on investigating the relationship around the mean values of the data distribution
and so it is not able to quantify the tail regions (Allen et al., 2012). In that
particular case, the relationship expressed by the OLS is among the average of the
stock’s returns and the cash flows’ volatility series.
OLS Regrssion Estimates: α=0.7083 (P-Value 0.0038), β=-1.0038 (P-Value 0.2641).

4.2. LQR
In order to investigate the situation in the distribution’ tails, another model
has been performed. Following Koenker and Basset (1978), we perform a Linear
Quantile regression (LQR) model. After adopting the standard percentiles
subdivision, we focused my attention across the different quantiles of interest, 𝑞 =
{0.25, 0.75, 0.95} , since the lowers contains values related to the historical period
of crisis (2008-2009) that we supposed can affect the performance of the model;
the evidence of this deduction has presented below.
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Figure 6. LQR
The first plot shows the scatterplot of the Index(Mkt, Vola) on the SPX Index: the
gray quantile regression lines according to the imposed 𝑞 = {0.25, 0.75, 0.95}, the
blue median and the dashed red line least squares estimate of the conditional
mean function.
The sample estimates, intercept and slope (Coefficients plots), of the
regression are performed for each quantile including endpoints of the confidence
intervals (gray-filled area), the least squares regression estimate of the mean
(solid red line), and the standard error of the mean (dashed red lines).
6

In the first quantile the model presents an intercept, "α", of 0.073 with a
slope coefficient, "β", of -0.018 not statistically significant meaning that the
explanatory variable could not explain the variability of the depended variable.
In reality, this is true only for the first quantile. In fact, in the second and third
quantile, statistically significant values have been obtained7.
Table 1. QLR Regression Estimates
Quantile

α

P-Value

β

P-Value

0.25

0.0736

0.4415

-0.0186

0.1273

0.75

0.2825

0.0000

-0.0270

0.0001

0.95

0.3850

0.0000

-0.0400

0.0033

6

First quantile: (tau=0.25), second quantile (tau=0.50), third quantile (tau=0.75).
Further details regarding the coding part and the other performed plots can be seen in
the Appendix.
7

Page | 98

S. Di Tomaso, D.M. Montagna, A. Amendola / JEFA Vol:5 No:2 (2021) 85-120

4.3. Multiple OLS Regression Model
Finally, we performed a multiple linear regression model using ordinary least
squares (OLS). The visual inspection of data and the results obtained from the
quantile regression highlighted a structural break in the series of data for the
period of financial crisis. A simple tool for dealing with this, is an Indicator variable
or dummy variable8.
Table 2. Multiple OLS Regression Estimates
Coef.

St.Error

t-Stat.

P-Value

Intercept

0.206

0.022

9.157

0.000

Index(Mkt,Vola)

-0.027

0.014

-1.999

0.050

Dummy

-0.571

0.060

-9.443

0.000

Multiple R.

0.820

F-Stat.

47.106

R-Squared

0.672

P-Val.

0.000

Adj. R-Squared

0.658

Observation

49

The multiple regression model performed particularly well. The proportion of
the variance in the is well explained by both the independent variables: the onequarter lagged Index(Mkt,Vola) and the Dummy variable that takes the value "1" for
the period of deep financial crisis (2008-2009).
The regression model takes the general and the corresponding specific
formula reported below:

4.4. Short Term vs Long Terms Effects
Following the same methodology, the relationship between the cash flows’
volatility and the stocks’ returns has been investigated not only quarter on
quarter but also on year basis, aggregating the data.

8

A dummy is a binary variable useful to include qualitative information taking the value
"1" for unusual period and the value "0".
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Figure 7. Correlation YoY
Excluding the first period of financial crisis, 2008-2009, the rolling year-onyear correlation plot tends to present a strong positive correlation between the
stocks’ return and cash flow’ volatility; the correlation line, the upper and downer
bands are all above the zero frontier and the tend to be all flat.
The empirical analysis conducted shows that, given the chosen models, the
methodology is valid to confirm and investigate the association between the two
variables of interest. The procedure relying on rolling-window estimates over
different time horizons, allows to study the correlation among the returns and the
volatility related to the "Ebitda less Capex", highlighting both long-term and shortterm trends.

Figure 8. Short-Term and Long-Term Effects
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The whole story of the variability of the relationship cannot be obtained
looking at just onetime frame, because yet over the longer time horizon adopted,
the correlation varied9.
Moreover, while other studies focused on trying to understand if the
relationship among the returns-volatility’ cash flow is positive or negative, we
focused the attention on investigating the time frame sensitivity and hence the
sensitivity of the Pearson’ coefficient with respect to the different time horizons.
Specifically, in the long-term we can observe more stationarity of the data with a
positive correlation among the variables of interest (+0.50 on average). As we
shift to the short-term, we can see a higher volatility with a slightly negative path
(-0.27 on average)10.
As the periodicity changes, the impact of the independent variable
Index(Mkt,Vola) on the stocks’ returns is different. In the long-run period YoY, the
dependence among the variables is not instantaneous as in the short-term, but
the returns respond to the Index(Mkt,Vola) with a lapse of time, expressed by the lag.
Table 3. MLR Models: Stock Market Level QoQ vs YoY
Dummy Period

Lag

30/09/08 – 31/12/09

1

2008

0

MLR Model

Analysis
Stock Market Level
(QoQ)
Stock Market Level
(YoY)

5. Sectors Level Analysis
In order to stress strategies and procedures, we replicate the analysis for
each sector trying to understand why the relationship is stronger or weaker
according to the different GICS classification.
In fact, the sector exposure affected not only the performance of the stocks
in terms of returns but is reflected also in terms of the return – cash flows’
volatility relationship and hence, cannot be ignored.

9

The QoQ correlation is based on a 2-years rolling window; this means the value on 31
December 2009 contains the 2-years previous values (2008-2009). The YoY correlation,
instead, is based on a 4-years rolling window; this means the value on 2009 contains the
4-years previous values (2006-2009).
10
Further details in terms of specific value are provided in Appendix A2
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First of all, before replying the empirical methodology and the related
procedures, it could be useful to analyze the effects of the "Ebitda less capex"
volatility respect the performances of the stocks expressed by the returns,
through a detailed analysis in terms of stocks’ prices11.

Figure 9. Cash Flow vs SPX Index Volatility

The plot above, express the matching among the average volatility in terms
of the "Ebitda after Capex" of all the companies, respect the volatility of the
S&P500 Index in terms of prices.
The first evidence is the "Ebitda after capex" is more stationary respect the
series of the SPX prices. Then, the 2-years - 24 months - rolling correlation among
the two series has been performed with the aim of analyzing the evolution over
time.

11

Starting from the "Last Prices" series of the S&P500 Index and from the "Ebitda after
Capex" series, we performed the volatility calculation – Coefficient of Variation – with a 2years (24 months) rolling window; the time "t", is monthly based in order of having a
higher number of observations

Page | 102

S. Di Tomaso, D.M. Montagna, A. Amendola / JEFA Vol:5 No:2 (2021) 85-120

Figure 10. Correlation MoM
Extending the analysis at the Sector level, not only the S&P500 Index should
be considered but also the different Sectors Indices.
First of all, in comparing the volatility of the "Ebitda after Capex" respect the
prices, we can notice some differences in how the sectors are distributed.
The first plot, representing the Cash Flow’s volatility of all the sectors, is
particularly useful to study the co-movement of the sectors over the time.
Adopting a cross-section approach, the main one-time points of interest are
referred to three period:

Figure 11. Sector Indices Volatility (MoM)
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01/12/2006 – 01/12/2010: most sectors follow the same match, except
the "Utilities" with a particular high volatility and the "Real Estate" with a
particular low volatility;
01/02/2011 – 01/02/2013: there is a period of contraction where all the
sectors follow the same path and are more or less stationary;
01/04/2013 – 01/06/2019: there is a period of higher volatility for all the
sectors, respect the previous periods. Specifically, the "Utilities"
recovered their high volatility at the opposite of the "Energy", positioned
below the median values.

The second plot, instead, representing the stocks’ price volatility of all the
sectors, is useful to study the co-movement of the sectors in terms of price
variability over the time.
The difference respects the cash flow’ volatility is evident; the median
distribution of all the sectors tend to be more stationary across the time except
for the period of deep financial crisis (2008-2009), which had a bigger impact on
12
the "Financial", "Real Estate" and "Materials" sectors .

Figure 12. Sectors’ Breakdown

12

Further details regarding the matching between the cash flow' volatility of each sector
against the performance of the corresponding Sector Index in term of price' volatility, are
reported in the Appendix A3
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5.1. Sectors’ Breakdown and Risk Exposure
Following the Global Industry Classification Standard (GICS)13, the S&P500
basket can be divided in eleven sectors, already presented in the previous section:
Communication Services, Consumer Discretionary, Consumer Staples, Energy,
Financials, Health Care, Industrials, Information Technology, Materials, Real Estate
and Utilities14.
Analyzing the sectors’ breakdown is important for many reasons. First of all,
the risk exposure of each stock is related not only to the specific characteristics of
the company and to the general market trend but also to each sector’s
performance.
Investing in one of the best stocks in a sector is not sufficient to feel safe
from possible leaks, because the risk exposure that each sector has respect the
market is relevant, as well. Moreover, even if a stock outperforms in its sector and
at the same time it does not perform worse than the market, the risk of having a
loss does not disappear but remains a dangerous.

Figure 13. Market-Level Effects on Sectors

13

The Global Industry Classification Standard (GICS) is a standardized classification
developed jointly by Morgan Stanley Capital International (MSCI) and Standard & Poor's. It
is particular useful since, classifying stocks is used for the portfolio diversification.
14
The specific changes in terms of composition have been reported above, showing that
the only sectors who maintained the same weight in the basket are the "Information
Technology" and "Utilities". The "Financials" among the other sectors whose weights have
decreased, "Energy" and "Materials", is the one with the higher reduction, from around
13% to around 4%. On the other side, the "Communication Services", "Consumer
Discretionary", "Consumer Staples", "Health Care", "Industrials" and "Real Estate" are all
the sectors, whose weights have slightly increased.
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Hence, analyzing all the aspects described until now is important to put in
place a winning and profitable investment strategy.
The Sectors’ level effects between the stock’s prices and the corresponding
sectors can be easily obtained by measuring the correlations among the stock’
returns and the specific Sectors Indices returns; instead of considering the S&P500
Index as benchmark15.
At sector level, we followed and replied the same methodology adopted in
the stocks level analysis, but for each sector.
First of all, in comparing the volatility of the "Ebitda after Capex" respect the
16
returns , we can notice some differences in how the sectors are distributed.
Beyond focusing on the returns – cash flow’ volatility relationship, the
performances of a good investment strategy depend on the level of dispersion
both in terms of return and cash flow’ volatility. Hence a first analysis has been
performed on this way; the dispersion between the sectors is presented below.




"Utilities" and "Real Estate" are the more volatile but with an opposite
position; in terms of cash flows they have a higher volatility respect the
sectors’ median value, instead in terms of returns they have a lower
volatility compared to the other sectors;
"Energy" and "Industrials" are high volatile in terms of returns but not in
terms of cash flows. Moreover, the "Industrials" sector is in a complete
opposite position; in the upper band of the returns’ distribution and in
the lower band of the cash flow’ volatility.

15

The plot presented below, represents the average statistical Pearson' correlation
coefficients between the year on year changes in the S&P500 companies of my sample
and their respective Sectors Indices, based on capitalization weighted averages. How we
can see, there are stocks more correlated with their sectors, such as Utilities, Energy, Real
Estate, Financials and so on.
16
The Cash flow' volatility for each sector has been performed, firstly computing the
Coefficient of Variation with a 2-years (8 quarters) rolling window for each company.
Then, the QoQ median volatility for each sector has been obtained performing the median
of the CV of all the companies who belong to the same sector. The same methodology has
been applied for the returns.
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Figure 14. Sector-based Cash Flow Volatility

Figure 15. Sector-based Return Distribution
In general, the returns’ distribution is more volatile than the "Ebitda less
Capex" where the sectors are distributed nearly the median values. Probably, the
higher volatility is generally associated to market exposure and in particular to the
period of financial crisis. In fact, looking deeper at the returns’ distribution of each
sector, it comes out the same problems underlined in the stock market level
analysis; the matching in terms returns-volatility’ cash flows are interrupted in the
period related to the 2008-2009 also at the sector level.
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The weight assigned by the Market-cap is particularly relevant for the sectors
distribution. In fact, the primary evidence can be noticed looking at the plot
below, is the changing position of the "Energy" and "Industrial" sectors respect
the median value; according to the merely cash flow’ volatility, the Energy sector
lies above the median and the "Industrial" below.

Figure 16. Synthetic Index – Sector Distribution
Then, the correlation analysis and the corresponding multiple regression
models (MLR) have been performed with respect to Sectors Indices and the
S&P500 Index. The regression form is based on the following formula:

Where Xt is the Index(Mkt,Vola) of each sector and Dt the dummy variable to catch
the higher not predictable market volatility of the years 2008-2009.
As a result, the correlation and consequently the coefficients of
determination obtained by the MLR models, are higher respect the Sectors Indices
than the SP&500 Index for almost all the sectors; Communication Services,
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Consumer Discretionary, Consumer Staples, Energy, Financials, Health Care,
Industrials, Information Technology, Materials and Real Estate17.

Figure 17. Sectors Indices

Figure 18. R-Square Comparison
17

A particular high negative correlation in terms of cash flows' volatility – Index (or Sectors
Indices) returns, can be noticed for the Financial, Industrials and Materials and
Information Technology.
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The tables reported below summarize the results in terms of coefficients’
determination of the different MLR models performed for each sector; both
respect the Sector Indices and respect the S&P500, as benchmark. The R-Squared
are particularly high in all the models even if the better performances can be
associated to the MLR models computed respect the corresponding Sectors
Indices. The sectors in which the relationship returns – cash flows’ volatility is
better represented in both the two model typologies are: Financials,
Communication Services, Energy and Information Technology.
Table 4. MLR Models Estimates of Sector Indices
R-Sq.

α

β1

P-Val.

β2

P-Val.

Communication Services

0.6352

0.1161

-0.0395

0.0331

-0.4856

0.0000

Consumer Discretionary

0.5912

0.2671

0.0000

0.6487

-0.6650

0.0000

Consumer Staples

0.5794

0.1541

0.0911

0.7477

-0.2612

0.0000

Energy

0.6216

0.1707

0.0050

0.0445

-0.4846

0.0000

Financials

0.7167

0.5797

-1.8234

0.0005

-0.7934

0.0000

Health Care

0.4813

0.2202

0.0069

0.4061

-0.3844

0.0000

Industrials

0.5219

0.2783

-0.2263

0.0559

-0.4903

0.0000

Information Technology

0.6394

0.2875

-0.0229

0.1722

-0.4933

0.0000

Materials

0.6030

0.0963

0.1984

0.0038

-0.7165

0.0000

Real Estate

0.5169

0.1965

0.0002

0.8317

-0.6884

0.0000

Utilities

0.5570

0.1369

-0.0043

0.0371

-0.4014

0.0000

Table 5. MLR Models Estimates of SPX Index
R-Sq.

α

β1

P-Val.

β2

P-Val.

Communication Services

0.7100

0.2060

0.0111

0.5040

-0.5376

0.0000

Consumer Discretionary

0.7237

0.2151

-0.0071

0.1029

-0.5307

0.0000

Consumer Staples

0.7278

0.3946

-0.6703

0.0685

-0.5633

0.0000

Energy

0.7097

0.2058

-0.0012

0.5220

-0.5345

0.0000

Financials

0.7322

0.3575

-0.6366

0.0434

0.0000

0.0000

Health Care

0.7147

0.2116

-0.0078

0.2754

-0.5400

0.0000

Industrials

0.7118

0.2287

-0.0671

0.4125

-0.5171

0.0000

Information Technology

0.7280

0.2176

-0.0287

0.0662

-0.5257

0.0000

Materials

0.6644

0.2389

-0.0888

0.0304

-0.5318

0.0000

Real Estate

0.7198

0.2139

-0.0007

0.1591

-0.5444

0.0000

Utilities

0.6708

0.1992

-0.0055

0.0182

0.0000

0.0000
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Generally, the performances of the models are higher referring to the Sector
Indices and for the "Health Care" sector, the model based on the corresponding
Sector Index is even really low.
Moreover, comparing the coefficients of determination between the
volatility of the cash flows and the stock’s performance in terms of overall market
(S&P500 Index) or in terms of sectors (Sectors Indices); some differences are
evident.
First of all, there is small difference in terms of methodology referred to the
18
Indicator variable that has been slightly rearranged respect the models
performed for the Stock Market Level analysis.
Working at Sectors level is different than analyzing the overall situation since
there is an exposure, different for each sector, more emphatic that has to be
taken into account19.
The twenty-two MLR models performed are presented in detail the Appendix
A4 and despite the slightly changes in terms of Indicator to catch the financial
crisis of 2008, for some sectors the Indicator variable has been further modified:





Consumer Discretionary: The Indicator variable takes the value 1 also
for the period 30/06/16 since a particular high outlier in terms of "Ebitda
after Capex", has been recorded;
Consumer Staples: The Indicator variable takes the value 1 also for the
period 29/03/18 - 29/06/18 since the sector performed particularly high
losses confirming the status as worst performers of 2018. The factors
affected the sector performances are related to the rise in the interest
rates and costs that rose up putting pressure on gross margin;
Energy: The Indicator variable takes the value 1 also for the period
30/09/15 – 30/09/16 since the sector was affected by the oversupply
2015-2016 oil glut crisis, also known as 2010’ oil glut (Baffes et al., 2015)

18

The Dummy variable used to catch the particular situation of market volatility.
At the Stock Market level analysis (QoQ), the Dummy variables takes the value 1 for the
period 30/09/08 – 31/12/09. Considering the same interval is not possible at sector level,
since there is a different exposure, hence a slightly different period has taken into account
for each MLR sector model.
19
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5. Conclusions: What is the Next Step?
The common thread of this work is based on presenting the value investing
approach where the main concept revolves around the intrinsic value of the
stocks investigated only through a fundamental analysis. On this purpose, we
aimed to present an alternative point of view not only from a strictly financial
modelling approach, related to the assets pricing models, but also in terms of
accounting background.
The first part of the dissertation, in fact, is based on a strong accounting
analysis and corresponding literature review in terms of IAS 7 and IFRS. The
"Ebitda after Capex" has been considered as the more appropriate metric to
explain the stock’s performances, respect the others; Cash Flow (CF), Free Cash
Flow (FCF), Free Cash Flow to Equity (FCFE), and Free Cash Flow to the Firm (FCFF
or Unlevered Free Cash Flow). The reasons behind this choice are mainly two. First
of all, it is a "fast" measure that can be easily obtained from the Income
Statement and it is easily comparable among different companies. It excludes all
the stuff that can affect the company’s performances and reduce the possibility of
manipulation. Moreover, there are situations, such as mergers and acquisitions,
where the EBITDA provides a better representation of the company’s capacity to
pay interests on the debts since companies usually use debt financing, or
leverage, to afford the acquisition.
Once this has been proven, the next step was showing how the "Ebitda after
Capex" and more in detail its volatility affected the stocks performances. The
empirical analysis conducted, both at quarter and year basis, shows that, given
the chosen models, the methodology is valid to confirm and investigate the
association between the two variables of interest; cash flows’ volatility and stocks’
performance. The procedure rely on rolling-window estimates over different
horizons, allows to study the correlation among both long-term (more stationarity
of the data with a positive correlation) and short-term trends (more volatility in
the correlation with a slightly negative path).
In order to stress strategies and procedures, we replicate the analysis for
each sector trying to understand why the relationship is stronger or weaker
according to the different GICS classification. The main empirical evidences at
sectors level are related to the returns’ distribution more volatile than the "Ebitda
less Capex", where the sectors are distributed nearly the median values. Probably,
the higher volatility is generally associated to market exposure and in particular to
the period of financial crisis involved in the dataset. In fact, after the period of
crisis, the trend of the series changes and tend to be more in line especially for
some sectors; "Consumer Services", "Consumer Discretionary", "Information
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Technology", "Consumer Samples" and "Materials" where the volatility of the
cash flows follows better the returns path.
Finally, we would like to focus the attention on the main general result
achieved: using the fundamental implication of the models, that stock returns are
positively correlated with cash flow’ volatility in the long run, we then present
empirical evidences on multiple fronts. The next step could be laying the
foundation for a stock pricing model that expresses changes in cash flows to be
the primary driver of stocks’ return. On this purpose, the immediate application is
related to put in place an investment strategy based on the Ebitda after Capex’
volatility. The impact of the risk associated to the volatility for each stock could be
assess on the overall situation in order to catch the dynamics behind the cash
flow’ behavior. Following the analysis that we performed, it could be reasonable
to expect a different performance according not only to a different way for
classifying the stocks but only to a different investment time horizon, since the
relationship is positive in the long-term but negative in the short-term.
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APPENDIX
Here, we reported further analysis and other relevant information performed
not present in the core part of the dissertation. Specifically, the Appendix A is
referred to the stocks analysis in terms of correlation, periodicity (quarter on
quarter, year on year), sectors (month over month). Further comparative and
detailed information are presented also in terms of models (MLR).

A1. List of Included Companies
We reported the detailed list of all the 300 companies (over the 500 of the
S&P500 Index), used for the empirical analysis organized by the GICS sectors.
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A2. Correlation Analysis: QoQ vs YoY
We reported further data regarded the specific correlation values useful to
understand how the empirical analysis has been performed.
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A3. Sectors Level Analysis – MoM
Here, we reported the matching between the cash flow’ volatility of each
sector against the performance of the corresponding sector index in term of price
variation. The computation is a Month over Month (MoM) basis with a 2-years
rolling window.
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A4. Sectors Level Analysis QoQ: SPX Index v Sectors Indices
We reported the comparative analysis of the MLR models at sector level,
using the independent variable Index(Mkt,Vola) against once the SPX Index and the
other the Sectors Indices, as dependent variables. The reported information
referred to the presence or not of lag, to the period where the Indicator variables
takes the value of 1.
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A5. Sectors Level Analysis YoY: SPX Index vs Sectors Indices
We reported the tables summarizing the results in terms of coefficients’
determination of the different MLR models performed for each sector; both
respect the Sector Indices and respect the S&P500, as benchmark. The R-Squared
are particulary high in all the models even if the better perfomances can be
associated to the MLR models computed respect the SP&500 Index.
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