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ABSTRACT 
 

In this study, we examined dynamic interaction between exchange rate regimes, import prices and 
foreign reserve holdings in developing countries. Monthly data for the study were obtained on five 
African countries from 1980M1 to 2020M12. Recognizing that our sample of nations may not be 
homogenous due to unobserved characteristics of the individual countries such as, economic size, 
or differences in financial strength, we modelled reserve holding following P-ARDL specifications of 
Pesaran, Shin & Smith (1995) which recognizes the MG and PMG modeling in error correction 
configurations. The Hausman test reveals that MG was more efficient compared to PMG. To check 
robustness of our MG estimates, we had an alternative GMM specification. The GMM estimation 
was also necessitated to overcome simultaneity biases and endogeneity problems that 
characterized OLS estimation of our P-ARDL model. Findings showed that exchange rate regime is 
a significant positive contributor to the volume of reserve holdings while import prices negatively 
influences reserve holdings. Relatively, study reveals negative contributions of cost of holding 
reserves, and inflation towards declining reserve holding in selected countries of Africa is highly 
significant in both SR and LR. Nevertheless, significant heterogeneity exists amongst countries as 
regards speed of adjustment following disturbances in SR reserve holding to LR convergence. 
Nigeria had the fastest speed of 61% compared to Angola, Kenya, South Africa, and Egypt with 
49%, 20%, 50%, and 19% respectively. Differences in economic strength, economic size (GDP), 
government factor, political size, financial depth, etc. of countries could have accounted for the 
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difference in adjustment speed. Our MG estimates were found robust to a GMM specification. The 
study concludes that there is a dynamics interaction between exchange rate regime, import prices 
and foreign exchange reserves holding. We so recommended that African countries should 
strategically implement policies to reduce their inflation rates, dependence on import, effectively 
manage exchange rate regime so that they can achieve higher volume of external reserve holdings 
that will lead to a reduction in their import prices. 

 

 
Keywords: Exchange rate regimes; import prices; foreign reserve holdings; African countries. 
 
JEL Classification: C4, D56, M20. 
 

1. INTRODUCTION 
 
Exchange rate is a key relative price that 
connects the domestic and global markets for 
goods and assets. It is an indication of a 
country's competitiveness in a pure market with 
the rest of the world, and hence a vital anchor 
that supports the maintenance of both domestic 
and external macroeconomic balances (Aliyu, 
2008). Exchange rate fluctuations have the 
potential to damage a country's export 
competitiveness and hurt economic agents' 
revenue and the balance of payments. As a 
result, producers' and/or exporters' perceptions 
of risk will indicate the probability of revenue 
unpredictability. As a result, future output and 
export will diminish as traders become risk-
averse, especially if such uncertainties/risks are 
regarded to be time changing, unpredictable, and 
irregular. In the absence of appropriate hedging 
measures, the damage could be more severe 
(Balogun, 2007).  
 
Exchange Rate Regimes (ERR) of any country 
represents a reflection of the choices made by 
countries at the time of their independence as 
well as a reflection of the trends in exchange rate 
arrangement for the advancement of macro-
economic aggregates leading to a sustained 
economic development of such countries. 
According to Obadan [1], since early 
globalization and emergence of financial crises 
represents the two developments that have 
pointed exchange rate system implemented by 
countries. Nevertheless, despite the monumental 
benefit of globalization, bulky capital flows have 
resulted in currency and financial crises (Ben 
Romdhane et al., 2022; Loukil et al., 2019; Ben 
Romdhane et al., 2019). 
 
Even when exchange rates are fixed most time, 
monetary authorities still proceed to adjust same 
for purpose of ensuring avoidance of 
unwarranted volatility which is synonymous with 
floating exchange rate, as well as to prevent 

comparative depreciations (IMF, 2013). From the 
fore-going it is evident that a country needs FER 
to conduct trade and other economic activities 
especially imports and to determine the price to 
pay for its imports at any point in time a country 
needs to put in place are desirable exchange 
regime.  
 
According to Essein, Uyaebo & Omotosho 
(2017), a successful exchange rate policy should 
ease external and internal balances within the 
economy. However, currency and financial crisis 
of the 1990s have migrated to the polar 
exchange regimes (flexible or fixed exchange 
rates) of developing nations. This is because 
intermediate regimes between the two polar 
regimes are considered untenable since there 
these nations are indeed confronted with the 
dilemma of impossible trinity (Obadan, 2009). 
Today, experts cannot claimed to completely 
ascertain workable exchange rate regime for 
developing West African Countries especially 
when empirical results have shown mixed 
outcome about the relationship between ERR 
and International reserves which then gives the 
country a desirable trading (import) situation. The 
management of ERR in developing countries 
have been difficult especially where developing 
countries do not operate free float ERR.  
 
It so becomes desirous to ascertain ERR that 
could furnish optimal exchange reserves for the 
best possible trading relations for developing 
countries, this is because a currency 
misalignment can result into a host of 
macroeconomic draw-back for developing 
countries especially on the country’s employment 
level, trade competiveness and inflationary level 
of the country. The study therefore has as 
objectives to estimate the impact of import prices 
and exchange rate regime on volume of foreign 
reserves holding among selected developing 
African countries. This research has section two 
as conceptual review, theoretical review, 
empirical review and gaps in previous works. 
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Section three involves, the theoretical framework, 
model specification, the estimation techniques 
and the data source. Section four takes care of 
data presentation and analysis while finally, 
section five is made up of summary of findings, 
conclusion and policy recommendations. 

 

2. REVIEW OF LITERATURE 
 
Various forms of ERR opened to different 
countries ranged from flexible ERR to fixed ERR 
with a host of other ERR falling in a continuum 
between the two extreme [1]. Different types of 
ERR have different pros and cons to both 
choices [2]. A number of researchers have 
identified FERH as one very important 
determinant [3]. Adegboye, Efuntade & Efuntade 
[4] basis analysis on econometric estimations 
examine the relationship between external 
research holdings and trade in Nigeria (1981-
2017). The result shows that exchange rate 
amongst other variables had positive impact on 
external. According to a World Bank report [5], 
international trade activities depend largely on 
external reserves, however, the report noted that 
despite the benefits of foreign trade on external 
reserve, the high import dependent prevalent 
among developing countries has made it a 
constraint on FERH because it constitutes a 
leakage to external reserve. 
 
To Sanusi, Meyer & Hassan [6] FERH in 
Southern African countries is determined on 
basis of floating ERR. The findings supported 
work of Calvo & Reinhast [7] that most 
developing economies do not operate a floating 
ERR as they claim, instead vary their reserves to 
even out exchange value of home currencies 
whenever financial crises visit. To Olomola & 
Ajayi [8], volatilities in exchange rates adversely 
influnce FERH of West African countries. The 
analysis was driven by panel ARDL technique.  
 
At a disaggregated level, Olayungbo & 
Akinbobola (2011) found that FERH significantly 
influence nominal and real interest rate in Nigeria 
on the short-run. In their study for Pakistan (1973 
– 2008), Tariq, Haq, Jan, Jehangir & Aamir [9] 
found that FERH in Pakistan was informed by 
real exchange rate depreciation. Using Reinhart 
& Rogoffs new exchange rate arrangement Choi 
& Back [10] found that ERR and FERH are 
related in an inverted U relationship. What this 
means in effect is that FERH are smaller under 
hard pegs and freely floating regimes. Gopinath, 
Itshoki & Rigobon (2007) estimated 0.25 as the 
average long-run exchange rate pass-through 

when imported items are not priced in dollars 
while if priced in dollars, it is 0.95. Abrishami & 
Mehrara [11] reported parallel market exchange 
rate as main determinant of import demand. 
 
To Nteegah & Okpoi [12], oil and non-oil export 
had positive consequence on reserves as 
against oil-non-oil imports that disrupts FERH in 
Nigeria. From the foregoing analysis one may 
conclude that lower prices for crude oil and other 
primary agricultural products which are the major 
export earner for most developing countries 
leads to the depletion of their FERH, making their 
economies to be vulnerable as trades who make 
use of foreign exchange for their FERH and 
imports will have a short supply leading to a 
possible increase in the prices of imports. It 
means that lower FERH leads to increase in the 
prices of imports. 

 
2.1 Gaps in Reviewed Literature 
 
Unlike previous studies, this study uses both the 
Panel ARDL and the Panel GMM simultaneously 
out to capture the simultaneous impact of ERR, 
and import prices on FERH in developing 
countries which no other researcher had adopted 
in accordance with our facts. These is the gap 
the study sets out to fill. 
 

3. METHODOLOGY  
 

Our methodology is purely econometrical which 
entails stating our research hypothesis which 
conjectures theoretical foundation, econometric 
model specification, obtaining data, estimating 
parameters, testing theory, and using estimated 
model for policy discussion. The study submits to 
mercantilist theoretical foundation of the 
relationship between ERR, import prices and 
FERH is the mercantilist theory which states that 
countries amass reserve holdings to strengthen 
exchange rate for trade purpose and also gain 
advantage in international competitiveness. The 
theoretical postulations of Olomola & Ajayi [8], 
Gurd [3] and Aizenman et al [14], it is discovered 
that ERR has a positive relationship with FERH, 
this is because every country intends to operate 
an that will ensure stability in its macroeconomic 
variables including FERH, hence in this analysis 
we expect in ERR > 0. In line with theories on the 
relationship between import price and FERH 
such as Nteegah & Okpoi [12] and Abdulateef & 
Waheed [15], import prices have a direct 
negative relationship with FERH, this is because 
the higher the FERH the more stable the prices 
of import while a scarcity of FERH leads to 
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higher import prices because exporters would 
seek for alternative measures in getting foreign 
currency. In line with Choi, & Beak [10] interest 
rate on the other hand is exhibiting a negative 
relationship with FERH in line with the findings of 
Ken [16]. 
 

3.1 Mean Group (MG) and Pooled Mean 
Group (PMG) models  

 

In our model specification, we recognized our 
sample, namely, Nigeria, South Africa, Egypt, 

Kenya and Angola may not be homogenous due 
to unobserved characteristics of the                   
individual countries such as, political factor, 
environmental factor, economic size, differences 
in growth or development, financial strength, 
geographical location, security factor, or 
governance factor as the case maybe. Hence, 
we recalled the P-ARDL model based on                    
the specification of Pesaran, Shin & Smith      
(1995) we specify our FERH equation as  
follows; 

 

, , , , ,ln (ln , ln , ln , ln )i t i t i t i t i tFERH f ERR IMP COST INF                                                           (1) 

 
Empirical formulation of equation (1) becomes as given in equation (2). 
 

, 1 2 5 4 5, , , , ,lnln ln ln ln lni i i t iti t i t i t i t i tFERH eFERH ERR IMP COST INF              (2) 

 
According to Pesaran et al. (1995), MG model solves any unforeseen biases due to heterogeneous 
slopes by generating mean values of LR parameters from ARDL equation for each of the countries. 
Accordingly, MG estimator for each country is given by: 
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MG estimators for panel of all countries becomes: 
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The PMG was also implemented to ascertain LR and SR effects of predictors on reserve holdings in 
the selected Africa countries. Thus, in line with Loayza & Ranciere (2006) specification of lagged 
ARDL (p,q) model in the error correction, equation (2) is subsequently structured into a PMG-ARDL 
framework as follows: 
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Where FERH is reserves holding, ERR is exchange rate regime, IMP is imports expenditure, INF is 

inflation rate, and COST is cost of holding reserves,   is difference symbol, 
it  is panel error of 

model;    is individual country effects. The operational P-ARDL model for this analysis is specified in 
logarithm transformation to reduce the nuisance factor in the unit of measurement and to linearize the 
variable function. To check robustness of our P-ARDL estimates, we had an alternative GMM 
specification. Accordingly, equation (1) was successively structured following GMM framework.  
 

, , , ,, 1 ln ln lnln ln i iti t i t i t i ti t INFFERH FERH IMP COST                                          (11) 

 
Introducing differenced values of variables, our specification in (2) becomes. 
 

, , , ,, 1 ln ln lnln ln iti t i t i t i ti t INFFERH FERH IMP COST                                     (12) 

 
The GMM estimation was also necessitated to 
overcome simultaneity biases and endogeneity 
problems that characterized OLS estimation of 
our P-ARDL model and report efficient results 
amidst limited time dimension. 
 

3.2 Data  
 

We sourced data from various Financial 
Statistics of IMF, together with World Bank 
database. The study used the monthly data, 
1980M1 to 2020M12 on import prices, and 
reserve balances. This gives a total of 2400 
panel observations for five countries covered in 
our study, namely, Nigeria, South Africa,                  
Egypt, Kenya and Angola. Exchange rate 
regimes had coded data based on dummies. The 
data were pooled consisting of both cross 
sectional and time series of selected developing 
countries in Africa. We transformed our variables 
into logarithm using the following command,   
genr lFERH = log(FERH), genr lIMP = log(IMP), 
genr lINF = log(INF), genr lCOST = log(COST). 
The paper utilized E-views (10) econometric 
package for the estimation of both models.                  
After conducting stationary test and our series 

were found as I (1), we proceeded to estimate     
the P-ARDL having ascertained optimum lag                  
of the model and also conducted causality test               
in place of correlation analysis.  

 

4. RESULTS AND DISCUSSION 

 
The estimates of the summary statistics are as 
reported in Table 1. 
 

4.1 Test of Stationary of Variables 

 
The test for presence or otherwise of non-
stationarity of variables of our model is carried-
out using IPS, Bretiung weighted t, and LLC test. 
Table 2 report results. 

 
Some of the variables such as import                          
and inflation were stationary at order “0” while 
the others such as foreign reserve holdings                   
and GDP were stationary at order 1, as the PP 
and ADF test statistics values are greater                   
than the critical value at 5% with the                   
respective probabilities less the 0.05 at 5%                
level.  

 
Table 1. Statistical report on variables 

 

Statistic FERH COST IMP INF ERR 

Mean 28.42565 238.6697 54.88575 38.24696 102.6842 
Median 30.08650 242.8515 51.66950 9.350000 79.84800 
Maximum 57.58900 568.5000 123.5590 2230.000 640.0000 
Minimum 2.416000 25.82600 8.329000 3.220000 5.433000 
Std. Dev. 16.35431 151.5088 32.58230 248.2189 123.3549 
Skewness -0.025600 0.176265 0.339275 8.767916 2.207854 
Kurtosis 1.691290 1.667261 2.100314 77.92267 8.744830 
Jarque-Bera 5.717810 6.334905 4.232880 19736.37 175.0052 
Probability 0.057331 0.042111 0.120460 0.000000 0.000000 
Sum 2274.052 19093.58 4390.860 3059.757 8214.738 
Sum Sq. Dev. 21129.61 1813439 83866.90 4867398 1202099 
Observations 900 900 900 900 900 

Sources: Authors 
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Table 2. Stationary test results 
 

Variable Level Difference 

IPS b. t-stat LLC IPS b. t-stat LLC 

FERH 0.568 -2.084 -5.678** -10.279*** -14.568 -20.4785*** 
IMP -4.592** 1.4710 0.495 -29.482 -17.475*** -14.5784 
ERR 1.028 0.579 -0.625 -18.461*** -12.242 19.5894*** 
INF -2.901 1.0584 -1.458 -40.572*** -16.589*** 15.0279*** 
COST 2.566 5.860** -6.970 -15.460*** -10.845 12.4970** 
*** and ** denotes significant at 1% and 5% significance level, respectively. 

Sources: Authors 

 

4.2 Co-integration of Variable 
 
Table 3 shows co-integration output. The co-
integration result clearly indicates LR relationship 
between exchange rates, import prices and 
reserve. 
 

The results shows that ERR, imports, income 
growth and cost of holding reserves all granger 
causes reserves holdings. However, a bi-
causality link exists between reserves and ERR, 
between reserves and imports, and between 
reserves and cost of holding same.  
 

The matrix illustration of the D-H causality results 
is given as follows. The results indicates strong 
causality from ERR to reserves and FERH to 
ERR- bi-causality between the two, and also a bi-
directional causality between INF and IMP, uni-
direction causality from ERR to COST of holding 
reserves, also, same uni-directional causality 

from COST to reserves holding is obtained at 5% 
sig. level.  

 
The optimum lag selected by information criteria 
is 1 (Appendix A). Given that our variables are 
co-integrated, the LR ARDL estimated equations 
are in Table 5. 

 
All variables in the LR estimates are significant 
and possess the right sign. The LR estimates for 
reserve holdings shows that all variables are 
positively significantly influenced by exchange 
rate regime, opportunity cost of holding reserves, 
income growth, and imports. However, 
importation and opportunity cost have adverse 
effects on the level of reserves holdings at 5% 
significance level. At this point, we estimated SR 
Granger causality relations based on block 
exogeneity assumption. The results are as 
shown in Table 4. 

 
Table 3. Results of co-integration (Pedroni) 

 

Pedroni 

Common AR coefficients 

Measures Statistic Prob. Weighed 

Statistic 

Prob. 

v-Statistic 0.622516 0.0008 0.726345 0.008 

Rho Statistic 2.180990 0.0004 1.385251 0.000 

PP-Statistic 1.455113 0.0002 0.560221 0.003 

ADF-Statistic -1.628660 0.0007 0.711855 0.007 

Individual AR coefficients 

rho-Statistic 2.286387 0.9889   

PP-Statistic 1.243930 0.8932   

ADF-Statistic 1.684157 0.9539   

Kao  

Measure  t-statistic Prob. 

ADF -11.76768 0.000 
Sources: Authors 
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Table 4. Dumitrescu Hurlin (D-H) panel causality results 
 

Null Hypothesis W-Stat Z bar-Stat Prob. 

ERR does not homogenously cause FERH 12.478*** 6.5896** 0.001 
FERH does not homogenously cause ERR 19.291 5.7829** 0.001 
COST does not homogenously cause FERH 24.458*** 6.8469** 0.002 
FERH does not homogenously cause COST 1.7639 0.7892 0.6125 
IMP does not homogenously cause FERH 16.469*** 4.592 0.003 
FERH does not homogenously cause IMP 9.482*** 7.678*** 0.000 
INF does not homogenously cause FERH 5.7287** 3.9817 0.002 
FERH does not homogenously cause INF 8.518*** 6.7982*** 0.000 
ERR does not homogenously cause COST 1.2900 -0.298 0.457 
COST does not homogenously cause ERR 1.5720 1.051 0.782 
ERR does not homogenously cause IMP 14.778*** 4.782 0.004 
IMP does not homogenously cause ERR 2.049 1.456 0.657 
ERR does not homogenously cause INF 5.6789** 4.589 0.001 
INF does not homogenously cause ERR 12.582*** 6.279** 0.008 
COST does not homogenously cause IMP 20.467*** 7.528*** 0.000 
IMP does not homogenously cause COST 16.549*** 6.279** 0.000 
COST does not homogenously cause INF 10.890*** 5.428** 0.001 
INF does not homogenously cause COST 9.712*** 2.782 0.020 
IMP does not homogenously cause INF 40.578*** 25.684*** 0.000 
INF does not homogenously cause IMP 21.478*** 20.289*** 0.000 
***, ** denotes significant at 1%, 5% significance level, respectively. 

Sources: Authors 

 
Table 4a. Matrix tabulation of D-H causality results 

 

Variables 
,ln i tFERH  lnERR  lnCOST  ln IMP  ln INF  

,ln i tFERH  0   0     

lnERR    0 0     

lnCOST    0 0     

ln IMP    0   0   

ln INF          0 

Sources: Authors 
 

Table 5. ARDL results 
 

Equation PMG LR estimates 

Eqn (6) 
, 1ln ( 5.562 0.256ln 1.029ln 1.2578ln 0.981ln )

( 3.289) (9.092) ( 5.453) (3.976) ( 2.059)

i t tFERH ERR IMP COST INF      

  
 

Eqn (7) 
, 1ln (4.698 0.278ln 0.059ln 1.250ln 0.467ln )

(2.378) (7.342) ( 5.987) (2.546) ( 2.980)

i t tERR FERH IMP COST INF     

 
 

Eqn (8) 
, 1ln (2.086 0.468ln 0.125ln 0.679ln 1.065ln )

(2.578) (5.098) ( 3.679) (2.708) ( 2.553)

i t tIMP FERH ERR COST INF     

 
 

Eqn (9) 
, 1ln (1.075 0.065ln 1.024ln 0.872ln 0.527ln )

(4.569) (2.679) ( 2.659) (9.375) ( 6.982)

i t tCOST FERH IMP ERR INF     

 
 

Eqn (10) 
, 1ln (0.567 1.087ln 1.034ln 0.267ln 0.265ln )

(5.906) (3.098) ( 4.012) (6.689) ( 43.087)

i t tINF FERH IMP COST ERR     

 
 

t-values in parenthesis 
Sources: Authors 
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4.3 PMG or MG Panel Analysis  
 

From the Table 6, it noticeable that the Hausman 
Test reveals that MG is more efficient compared 
to PMG. What this suggest is that there is 
significant and enormous difference between 
samples (individual countries) in our study. Thus, 
there could be estimation bias due to 
heterogeneous slopes arising from unobserved 
characteristics, of individual country such as, 
welfare factor, environmental factor, economic 
size, differences in growth or development, 
financial strength, geographical location, security 
factor, or governance factor. All these factors can 
affect the estimates if not controlled for, hence, 
we based empirical discussion on estimates 
given by average estimator which is the MG 
estimator accordingly. In effect, we denounce 
assumption of a LR slope homogeneity, which 
the PMG estimator offers (Pesaran et al., 1999). 
Table 6 shows P-ARDL estimation which have to 
do with PMG and MG results. 
 

The error coefficient is significant at 1% has right 
signal which is a negative sign showing that 
about 3.4% of the discrepancy between the 
actual and equilibrium FERH is connected 
annually across the chosen county. From the 
analysis cost of holding reserve balances is 
significant both on SR and LR having negative 
sign in both cases. On the other hand, import 
prices is statistically significant at SR and LR with 
negative coefficients respectively. This is in line 
with findings of Hanson, et al (2020). Both INF 
and ERR are also statistically significant at both 
SR and LR. The negative coefficient of INF is an 
indication that a percentage rise in INF magnified 

to 0.29% and 0.19% weakening in FERH within 
period at both LR and SR respectively under 
review. This do not support findings by Nguyen, 
Nguyen & Hoang [17]. Finally, Exchange Rate 
Regime (ERR) had a positive relationship with 
FERH in short-run while it changed to a negative 
relationship on long-run indicating that 1% 
growth in ERR hints 0.08% lessening in FERH 
among selected countries within period under 
study in line with similar studies with Kalu et al 
[18]. 
 
In sum, study reveals that inflation and import 
prices are adversely related with FERH in all the 
countries. In particular, their negative 
contributions towards declining reserve holding in 
Africa is highly significant whether in the SR or 
LR. Relatively, cost of holding reserves in Africa 
had declining effect on available reserves given 
its negative coefficient. Moreover, the effects is 
highly significant at both SR and LR periods 
respectively. The finding further showed that 
ERR is a significant contributor to volume of 
reserve holdings in Africa. Table 7 report 
estimates of the speed of adjustment among 
individual countries. From the table Nigeria has 
the fastest speed of adjustment with a coefficient 
of 0.61 indicating the speed of adjustment to the 
long-run to be approximately 61% compared to 
Angola with 49%, Kenya with 20%, South Africa 
with 50%, and that Egypt which had 19%. Again, 
differences in economic strength, economic size 
(GDP), government factor, political size, financial 
depth, etc. in these countries could have 
accounted for the difference in adjustment speed 
[19-30].

  
Table 6. P-ARDL estimation results 

 

Variables PMG MG 

LR 
Coefficient 

SR Coefficient LR Coefficient SR Coefficient 

C 
 

 0.6734** (0.002)  1.048*** 
(0.000) 

lnCOST -0.0977 
(0.240) 

 -0.1275*** 
(0.000) 

 

lnIMP -0.3732*** 
(0.000) 

 -0.046*** 
(0.000) 

 

lnINF -0.0661** 
(0.041) 

 -0.296*** 
(0.000) 

 

lnERR -0.0593*** 
(0.000) 

 0.030** 
(0.002) 

 

Hausman Test    0.2964 
(0.009) 

1tECT 
  -0.4936*** 

(0.000) 
 -0.2980*** 

(0.000) 

 (lnCOST(-1))  -0.0616**  -0.0529 



 
 
 
 

Umoru et al.; AJEBA, 22(22): 223-236, 2022; Article no.AJEBA.88734 
 

 

 
231 

 

Variables PMG MG 

LR 
Coefficient 

SR Coefficient LR Coefficient SR Coefficient 

(0.012) (0.016) 

 (lnIMP)  0.0017*** 
(0.000) 

 -0.0742*** 
(0.000) 

 (lnIMP(-1))  0.0059** 
(0.002) 

 -0.1355*** 
(0.0000) 

 (lnINF)  -0.0346*** 
(0.000) 

 -0.1920*** 
(0.000) 

 (lnERR)  -0.3786*** 
(0.000) 

 0.0814*** 
(0.000) 

Observations 200 200 200 900 
Log likelihood -146.1866  5.279926  
***, ** denotes significant at 1%, 5% significance level, respectively. 

Sources: Authors 

 
Table 7. Individual country speed of adjustment 

 

Nigeria 

Variable Coefficient t-values 

1tECT 
 -0.6178 -18.264 

 (lnCOST(-1)) -0.7254 -97.956 

 (lnIMP(-1)) -0.1102 -82.871 

 (lnINF-1)) -0.1795 -206.483 

 (lnERR-1)) 0.2892 151.189 

C 8.8622 2.425 

Kenya 

Variable Coefficient t-values 

1tECT 
 -0.2028 -19.255 

 (lnCOST(-1)) -0.1979 -100.478 

 (lnIMP(-1)) -0.0287 -849.576 

 (lnINF-1)) -0.0192 -244.571 

 (lnERR-1)) 0.0155 140.567 

C 0.7691 50.7689 

South Africa 

Variable Coefficient t-values 

1tECT 
 -0.5068 -120.765 

 (lnCOST(-1)) -0.0495 -900575 

 (lnIMP(-1)) -0.0045 -200.497 

 (lnINF-1)) -0.0178 -459.468 

 (lnERR-1)) 0.0191 165.589 

C 29.578 1829.597 

Egypt 

Variable Coefficient t-values 

1tECT 
 -0.1907 -120.558 

 (lnCOST(-1)) -1.4784 -10.4556 

 (lnIMP(-1)) -0.0765 -100.009 

 (lnINF-1)) -1.4785 -190.563 

 (lnERR-1)) 0.0687 140.576 

C -20.457 1049.566 
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Angola 

Variable Coefficient t-values 

1tECT 
 -0.4902 -248. 458 

 (lnCOST(-1)) -1.2479 -189.766 

 (lnIMP(-1)) -1.0920 -29.565 

 (lnINF-1)) -0.0148 -244.566 

 (lnERR-1)) 1.458 160.789 

C 19.578 17828.68 
Sources: Authors 

 
Table 8. GMM estimation 

 

Variable Coefficient t-statistic Prob. 

COST(-1) -0.040972 -2.226003 0.0004 
IMP(-1) -0.241718 2.459348 0.0005 
INF(-1) -0.026727 -6.816208 0.0000 
ERR(-1) 0.015469 5.692583 0.0003 
J-statistic 19.72811 Instrument rank 5 
Prob(J-statistic) 0.000009   

Sources: Authors 

 

4.4 Robustness Checks 
 
Our robustness check centred on system               
GMM estimation which overcomes endogeneity 
that characterized OLS estimation of our MG 
model and so its estimates as shown in Table 8 
are relatively efficient amidst limited time 
dimension. This it achieved by permitting 
moment conditions number to exceed 
parameters number. So, with such auxiliary 
information, efficiency of the GMM estimator was 
secured. As shown in Table 8, our MG estimates 
are robust to a GMM specification. In this paper, 
we empirically ascertain effects of high import 
prices and exchange rate devaluation on 
accumulation of foreign exchange reserves in 
thirty African countries drawing empirical strength 
on monthly data ranging from January 1980 to 
December 2020. This makes our NT 200 panel 
observations [31-50]. 
 
The GMM estimates for the analysis is presented 
in Table 8 from where all variables used in the 
analysis are all significant at 5%. As well, all the 
variables used in the analysis exhibited 
significant negative relationship with the 
dependent variable (FERH) except ERR which 
exhibited a positive relationship with FERH as it 
was with MG estimator. Specifically, ERR is 
observed to be statistically significant with 
positive impact on FERH. This corroborates 
findings by Kalu, Ugwu, Ndubuaku & Ifeanyi [18]. 
The possible explanation for this is that domestic 
currencies of African countries are mostly 

substituted for foreign currencies such as the 
USD during floating regime [51-64].  
INF is significant at 5% however, it exhibited a 
negative relationship with FERH indicating that a 
percent rise in INF snowballed into 0.23% drop in 
FERH within period under study in line with the 
findings of Hanson, Efang, Umoh & Akpan, 
(2020). The variable COST, although statistically 
significant at 5% exhibited a negative relationship 
with FERH within the period under study, thus, a 
1% increase in interest cost of holding reserves 
leads to a 0.05% decrease in FERH, this is in 
sharp contrast to earlier findings by Hanson et al, 
(2020). Price of imports is statistically significant 
at 5% with a negative sign in line with earlier 
finding by Nteegah & Opkoi [12]. The J-statistic 
which is a test of the validity (Joint significance) 
our instrument clearly indicates that the 
instruments used in the study is valid since the J-
static value of approximately 13.61 is significant. 

 
5. CONCLUSION  
 

The rationale for this study is to determine the 
impact of exchange rate regimes and import 
prices on FERH in selected developing African 
countries. From both SR and LR estimates of 
both the P-GMM and P-ARDL, there is a clear 
indication that the variables selected are 
adequate for the analysis, specifically both 
estimation technique demonstration a negative 
relationship between IMP and FERH in line with 
similar findings in other developing countries 
[12]. ERR had a positive sign. The positive sign 
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of exchange rate regime of the selected African 
countries indicates that ERR positively influence 
foreign exchange reserve holdings of the 
countries and this directly increases the price 
level of imports. The results have shown that 
exchange rate regime could impact positively 
and negatively on foreign reserve holdings in 
selected countries of Africa. Effective ERR 
regime is desirous as this can boost FERH which 
is one of the indicators of credit worthiness of a 
country. As well, it will enable them to effectively 
and efficiently participate in and achieve the 
objectives of international trade. It is further 
recommended that African countries should 
reduce their importation to enable them build-up 
higher levels of FERH.  
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APPENDIX: A Best lag selection  
 

Lag LogL LR FPE AIC SC HQ 

0 -84.355 NA 25.66 2.638 2.657 2.662 
1 10.919 39.008* 2.2e-1* -3.724* -4.172* -5.166 
2 11.974 94.571 2.46e-2 -3.245 -5.140 -5.72 
3 14.027 79.120 4.55e-4 -4.034 -2.041 -5.238 
4 19.958 54.210 6.09e-5 -4.980 -2.128 -2.148* 
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