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Abstract 

The growing concern over the global effects of the COVID-19 pandemic on every aspect of 
human endeavour has necessitated a continuous modelling of its impact on socio-economic 
phenomena, allowing the formulation of policies aimed at sustaining future economic 
growth and mitigating the looming recession. The study employed Exponential Generalised 
Autoregressive Conditional Heteroscedasticity (EGARCH) procedures to develop stock 
volatility models for the pre- and COVID-19 era. The Fixed-Effects Two Stage Least Square 
(TSLS) technique was utilised to establish an empirical relationship between capital market 
volatility and the COVID-19 occurrence based on equity market indices and COVID-19 
reported cases of five emerging African economies: Nigeria, Egypt, South Africa, Gabon and 
Tanzania. The stock series was made stationary at the first order differencing and the model 
results indicated that the stock volatility of all the countries responded sharply to the 
outbreak of COVID-19 with the average stock returns of Nigeria and Gabon suffering the 
most shocks. The forecast values indicated a constant trend of volatility shocks for all the 
countries in the continuous presence of the COVID-19 pandemic. Additionally, 
the confirmed and death cases of COVID-19 were found to increase stock prices while 
recovered cases bring about a reduction in the stock prices in the studied periods. 
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1.  Introduction 

Capital market is one of the major pilots of fiscal growth and economic 
development, of which its activities have been a daily occurrence save for non-working 
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days (Adeboye and Fagoyinbo, 2017; Olowe, 2009). Globally, there is an increasing 
reliance on stock trading data as a fundamental tool for making reliable investment 
decisions and the Africa case is not an exception. Therefore, it is a fundamental reality 
that the capital market constitutes one of the major pitfalls of the Covid-19 outbreak. 
The capital market can be an extremely volatile place with broad day-to-day swings that 
present a significant investment risk. In modelling stock market time series data, 
the presence of long memory is very obvious. The behaviours of the investors are 
influenced, which can make their decisions based on different investment horizons. 
Stock market data were found to exhibit characteristics that are more consistent with 
long memory (Baillie, 1996). However, national and regional economic factors like 
interest rate policies, inflation trends, tax etc. have been found to substantially 
contribute to the directional change of the market, thus portend greater potentials to 
influence volatility. Capital market volatility is a statistical evaluation of the variation 
in returns for a given stock or market index. According to Chiang and Dong (2001), 
a higher level of volatility appears to be associated with higher average returns in most 
cases, however, unexpected volatility that is adverse could spell doom for would-be 
investors. This has been a contentious issue in wealth creation across the globe with 
a surfeit of literature on how to mitigate its effect and its impact on investment drives 
and economic activities of every nation (Ser-Huang and Taylor, 1992; Pramod and 
Puja, 2015). However, according to Ayinde et al. (2020) and Oyelola et al. (2020), the 
global occurrence of coronavirus with its antecedent daily upsurge in the count of 
confirmed cases around the globe is becoming alarming, and according to the NSE 
(2020) report, one can say it has nearly shut down the capital market with almost all the 
known bullish stocks experiencing a worsening rate of volatility. Weltman (2020) 
opined that risk experts in financial matters have made significant efforts to rearrange 
their market appraisal in light of the unprecedented economic challenges posed by the 
Covid-19 crisis that has put nearly all the globe in virtual lockdown. In the same 
Euromoney report, M. Nicolas Firzli refers to the Covid-19 effect on the financial 
market as the peak of all financial crisis and opined that it is bringing to the fore many 
repressed financial and geopolitical disorders. As highlighted by the Financial Times 
Stock Exchange and Dow Jones Industrial Average reports, 100 companies listed on the 
London stock exchange with the highest market capitalization dropped beyond three 
percent as COVID-19 outbreak worsened and spread beyond China. On February 27th 
2020, due to persistent concerns posed by the coronavirus outbreak, most United States 
capital market indices indicated the sharpest declines since 2008. On the overall, capital 
markets declined beyond 30% as at March 2020 implied volatilities of equities have 
spiked to crisis levels; credit spreads on non-investment grade debt have widened 
sharply as investors attempt to reduce risks (Barron’s, 2020). This uncertainty in global 
financial markets is occurring despite the elaborate financial reforms conceptualized by 
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G-20 financial authorities in the post-crisis era. According to OECD (2020) interim 
economic outlook highlighted in early March 2020, Covid-19 had already worsened 
China economic growth, and subsequent outbreaks in other continents were eroding 
prospects for economic growth. Hitherto, governments of countries have introduced 
unprecedented measures to contain the epidemic. While it is of necessity to contain the 
virus, it is of note that measures involved have led to both socio and economic quagmire 
in the countries mostly affected. Thus, the shutdowns could lead to high declination in 
the level of economic development, thereby causing most consumers’ expenditure to 
be adversely affected. The magnitude of these occurrences would far outweigh the 
economic recession experienced during the global financial meltdown if the situations 
persist for too long.  

Presently, COVID-19 remains the most traumatic pandemic threatening the entire 
globe. According to Adebayo et al., 2020, the first COVID-19 confirmed case in Africa 
was reported on 14th February 2020 in Egypt, which has been chosen to represent the 
North Africa region in this research. Since then, the number of reported cases has 
experienced geometric increases. The United States Embassy in Egypt gave the statistics 
as 90,413 confirmed cases with 4,480 deaths as of July 23rd, 2020. Nigeria's first case 
was reported on 27th February 2020, when an Italian citizen in Lagos tested positive for 
the virus (NCDC, 2020; MacLean et al. 2020). Ayinde et al. (2020) gave the statistics of 
Nigeria coronavirus as 1,932 confirmed cases, 319 discharged cases, and 58 deaths as of 
30th April 2020. These records have experienced daily increase with the total number 
of confirmed cases in Nigeria now stood at 41,180, of which 860 deaths have been 
recorded as of 28th July 2020 according to WHO (2020) coronavirus global updates. 
The WHO reports for African regional office also confirmed South Africa to be the 
epicentre of the COVID-19 outbreak in Africa region with 45,9761 positive cases 
identified and 7,257 recorded deaths as of 28th July 2020. South Africa is presently 
ranked fifth in the whole world. Gabon and Tanzania were confirmed to have recorded 
their first COVID-19 pandemic in March 2020. Up to 5,087 COVID-19 cases were 
reported in Gabon as of June 24 with a death toll of 40. As for Tanzania, government 
authorities ceased all attempts of reporting COVID cases in May 2020 after President 
John Magufuli alleged that laboratories were giving out fake results of confirmed cases. 

WHO records on Covid-19 as of 30th July 2020 indicated 17,039,160 confirmed 
cases and 667,084 deaths globally. The spread of the disease is so alarming to the extent 
that the United States of America have recorded 4,427,493 confirmed cases and 
150,716 deaths as of date, despite the existence of a well-structured medical system 
in place. These statistics is closely followed by South America with 2,983,227 confirmed 
cases, 108,432 deaths, and 2,002,553 recoveries; Europe was reported to have 
1,596,917 confirmed cases and 578,319 deaths according to ECDC and CDC (2020) 
report. Although African continent still has the least records of 625,562 confirmed 
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cases, 13,763 deaths, and 193,481 recoveries according to NBS (2020) report accessed 
on July 17th, 2020, the socio-economic effect of the pandemic had been so alarming 
and has further worsened the living standard of the citizenry in Africa (Adhikari et al., 
2020). Though the Covid-19 pandemic has been widely acclaimed to have originated 
from Wuhan city, Hubei China (Giordano et al., 2020; Nadeem, 2020; Huang et al., 
2020; Adegboye et al., 2020; Guo et al., 2019). However, in their study, Adegboye et al. 
(2020) emphasized that the risk of importing the pandemic from Europe to Africa 
exceeded that of importation from China. Martinez-Alvarez et al. (2020) compared 
early transmission of the pandemic in selected countries and observed a more rapid 
spread of the virus in some West African countries than in Europe. Gilbert et al., (2020); 
Vladimir and Vasily (2020) opined that situation in African countries could be more 
fatal than what is being reported, as most of African countries are unprepared and not 
sufficiently capable in the management of disease outbreak. Thus, the need to model 
capital market volatility as occasioned by the pandemic, to serve as the impetus to 
project new normal for capital market businesses in the African region and the world 
at large.  

This study investigates the capital market volatility for the pre-COVID-19 era and 
compared with the activities during the Covid-19 pandemic using equity market indices 
and Covid-19 reported cases of five (5) emerging economies in Africa. One prominent 
and economically endowed country was chosen from each of the regions in the African 
continent. These countries are Nigeria (West Africa), South Africa, Egypt (North 
Africa), Tanzania (East Africa), and Gabon (Central Africa). We use Exponential 
Generalized Autoregressive Conditional Heteroscedasticity (EGARCH) to model the 
stock volatility for each of the African countries in the two periods. Fixed-Effects Two 
Stage Least Square (TSLS) is then employed to model the coronavirus impact on the 
market activities. EGARCH and TSLS models would be capable of providing forecasts 
to predict the market volatility in the continuous presence of the pandemic. Currently, 
most literature on stock market volatility adopted regional and national economic 
factors approaches for its modelling. For instance, see Ser-Huang & Taylor (1992); 
Theodore & Lewis (1992); Blinder & Merges (2001); Chiang & Diong (2001); Grundy 
& Kim (2002); Pramod & Puja (2015). The contribution of this paper is the modelling 
of the Covid-19 trajectory in the day-to-day volatility of stock market affairs in the 
African continent. 

2.  Materials and Methods 

The data set used for this research is for the selected countries from the major sub 
regions of African continent. Stock updates for the five countries under consideration 
were sourced from Yahoo Finance while COVID-19 data were sourced from different 
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legitimate sources such as World Health Organization (WHO), European Centre for 
Disease Prevention and Control (ECDC), Nigeria Center for Disease Control (NCDC), 
Johns Hopkins University Center for Systems Science and Engineering (JHU CSSE), 
UNICEF and US embassy in African countries. The time series observations of daily 
returns of stock exchange closing prices between 2019−10−01 to 2020−02−28 (pre-
COVID era) and 2020−03−02 to 2021−04−30 (during COVID-19) for the five selected 
African countries under study, utilized for this research are available as supplementary 
data shared on GitHub repository link https://bit.ly/37LqPkw. This supplementary data 
also includes information of the reported Covid-19 cases for the regions. However, 
some of the observations were no longer available after being subjected to differencing 
in order to attain stationarity. As a result of these omitted lagged data points, data 
imputation techniques as suggested by Olalekan et al. (2020) were employed to obtain 
the missing observation so as to be able to fit the EGARCH model on the data set. 

2.1.  Volatility Model (Exponential Generalized Autoregressive Conditional 
 Heteroscedasticity) 

E-GARCH is a family of the GARCH model. The E-GARCH model was proposed 
by Nelson (1991) to overcome the challenges of volatility clustering in the handling of 
GARCH for modelling financial time series.  

Let 𝜀௧ denote the error term of a time series ሼ𝑋௧ሽ. If the typical size of 𝜀௧ is 
characterized by stochastic piece 𝑢௧ and time-dependent standard deviation 𝜎௧, then 

𝜀௧ ൌ 𝑢௧ 𝜎௧ (1) 
where the stochastic piece 𝑢௧ is a strong white noise process and the time-dependent 
variance can be expressed as 

𝜎௧
ଶ ൌ 𝛼଴ ൅ 𝛼ଵ𝜀௧ିଵ

ଶ ൅ ⋯൅ 𝛼௣𝜀௧ି௣
ଶ        ,𝛼଴ ൐ 0   (2) 

𝜎௧
ଶ ൌ 𝛼௜ ൅ ∑ 𝛼௜𝜀௧ି௜

ଶ௣
௜ୀଵ                 𝛼௜ ൐ 0, 𝑖 ൐ 0   (3) 

where p is the length of ARCH lags. 
Considering the Autoregressive Moving Average Model ൣ𝐴𝑅𝑀𝐴ሺ௣௤ሻ൧ given as  

𝑋௧ െ 𝛼ଵ𝑋௧ିଵ െ ⋯െ 𝛼௣𝑋௧ି௣ ൌ∈௧െ  𝛽ଵ ∈௧ିଵെ ⋯െ 𝛽௤ ∈௧ି௤     (4) 
If equation (4) is assumed for the error variance, then we have 

𝑋௧ ൌ 𝑋′௧ି௣ 𝑏 + ∈௧ (5) 
𝜎௧
ଶ ൌ 𝜔 ൅ 𝛼ଵ𝜀௧ିଵ

ଶ ൅ ⋯൅ 𝛼௣𝜀௧ି௣
ଶ +𝛽ଵ𝜎௧ିଵଶ ൅ ⋯൅ 𝛽௤𝜎௧ି௤

ଶ      (6) 
Thus, equation (3) can be written for 𝐴𝑅𝑀𝐴ሺ௣௤ሻ as 

𝜎௧
ଶ ൌ 𝜔 ൅ ∑ 𝛼௜𝜀௧ି௜

ଶ௣
௜ୀଵ ൅ ∑ 𝛽௝𝜎௧ି௝

ଶ௤
௝ୀଵ    (7) 

𝑙𝑛 𝜎௧
ଶ ൌ 𝜔 ൅ ∑ 𝛼௜ሺ|𝜖௧ିଵ| െ Ε|𝜖௧ିଵ|ሻ௣

௜ୀଵ ൅ 𝛾௜𝜖௧ିଵ∑ 𝛽௝𝑙𝑛 𝜎௧ି௝
ଶ௤

௝ୀଵ     (8)  
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Equation (7) is the generalized autoregressive conditional heteroskedasticity 
 ൣ𝑮𝑨𝑹𝑪𝑯ሺ𝒑𝒒ሻ൧ model while equation (8) is the 𝑬𝑮𝑨𝑹𝑪𝑯ሺ𝒑𝒒ሻ where p is the order of the 
ARCH component;  q is the order of the GARCH component; 𝝈𝒕 is the volatility at time 
𝒕; 𝝎  𝒊𝒔 𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕, 𝜶𝟏,⋯ ,𝜶𝒑 are the parameters of the ARCH component; 
𝜷𝟏,𝜷𝟐,⋯ ,𝜷𝒒 are the parameters of the GARCH component model; 𝜸 is the magnitude 
of the shock and ∈𝒕 is a zero mean white noise as. It is pertinent to note that there are 
no sign restrictions for the EGARCH parameters since 𝒍𝒏 𝝈𝒕𝟐 can be negative. All the 
parameters (𝝁,𝝎,𝜶,𝜸,𝜷ሻ are estimated simultaneously by maximizing the log 
likelihood, where μ is the expected shares return. 

2.2.  Model Specification 

The time-series econometric model specified for this research is given as 

𝑆𝑡𝑜𝑐𝑘௜௧ ൌ   𝑓ሺ𝐶𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑ଵ.௜௧ ,𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑ଶ.௜௧,𝐷𝑒𝑎𝑡ℎଷ.௜௧ሻ ൅ 𝜀௜௧     (9) 

When this model is written explicitly, it becomes   

𝑆𝑡𝑜𝑐𝑘௜௧ ൌ  𝛽଴ ൅ 𝛽ଵሺ𝐶𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑ሻଵ.௜௧  ൅ 𝛽ଶሺ𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑ሻଶ.௜௧    െ 𝛽ଷሺ𝐷𝑒𝑎𝑡ℎሻଷ.௜௧      (10) 

The instrumental variables specified for this model are confirmed, death and 
recovered variables. The lagged cases variables, i.e. d_confirmed, d_death and 
d_recovered were excluded from the list of instruments since they are endogenous 
variables and thus correlated with the residuals. 

2.3. Fixed-Effects Two Stage Least Square (TSLS) 

TSLS is a fixed effect model which is a special case of instrumental variables 
regression. In this model, there are two distinct stages of which the first stage involves 
finding the portions of the endogenous and exogenous variables that can be attributed 
to the instruments. The stage involves estimating an OLS regression of each variable 
in the model on the set of instruments while the second stage is a regression of the 
original equation, with all of the variables replaced by the fitted values from the first-
stage regressions. The coefficients of this regression are the TSLS estimates. 
By denoting Z as the matrix of instruments, y and X as the dependent and explanatory 
variables respectively, the computed coefficients and its covariance matrices are given 
by the equations 

     (11) 

         (12) 

where 𝑆ଶ is the estimated residual variance.  
The strategy for estimation involved taking deviations of the group means to have 
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yit − 𝑦തi = (x1it − 𝑥̅1i)/β1 + (x2it − 𝑥̅2i)/β2 + εit - 𝜀௜̅.         (13) 

3. Results and Discussion 

All the indices used for the E-Garch modelling were pulled from the share returns 
of five (5) African countries considered in this research, for pre and post COVID-19 
era. Furthermore, the share returns of all the countries were merged with the daily cases, 
recoveries and deaths due to COVID-19. 

3.1. Descriptive Statistics 

Table 1: Descriptive Statistics of Stock Returns of the Considered Countries before Covid-19 

Index Nigeria South Africa Tanzania Gabon Egypt 

Mean  -0.00120 -0.00049 -0.0039 -0.00112 0.00040 

Median  -0.00159 0.00117 0.0000 0.00000 0.00000 

Minimum -0.06580 -0.05855 -0.1923 -0.03396 -0.08898 

Maximum 0.04702 0.03027 0.1569 0.02290 0.09483 

Standard Dev 0.01448 0.01467 0.0375 0.00896 0.02690 

Skewness -0.44 -1.1 -1.2 -0.62 0.41 

Kurtosis 7.3 5.5 14 4.8 5.1 

 
Table 1 indicates the descriptive statistics of stock returns before COVID-19. 

The result shows that Tanzania has the highest volatility in the daily returns of the 
series, for the periods of average negative share returns for the countries except Egypt. 
In addition to this, the daily stock returns of Nigeria, South Africa, Tanzania, 
and Gabon show traces of series that are negatively skewed while the daily stock returns 
of Egypt are positively skewed. Furthermore, the kurtosis values for the five countries 
are greater than three (3), which explains that the data set has abnormal peaked than 
a normal distribution. 

According to Table 2 below, Nigeria has the highest mean stock returns of 0.0024 
with Egypt having the highest deviation out of all the other four countries. Looking 
closely, there exist negative skewness for Nigeria and South Africa, while Tanzania, 
Gabon and Egypt are positively skewed. The series are equally peaked (leptokurtic) for 
the countries save for that of Egypt which is platykurtic. 
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Table 2: Descriptive Statistics of Stock Returns of the Considered Countries During Covid-19 

Index Nigeria South Africa Tanzania Gabon Egypt 

Mean  0.00022 0.00013 0.0015 0.0019 0.0024 

Median  0.00051 0.00269 0.0000 0.0000 0.000 

Minimum -0.05063 -0.14823 -0.1525 -0.14407 -0.1965 

Maximum 0.04251 0.10090 0.3111 0.13333 0.3235 

Standard Dev 0.01013 0.02868 0.0513 0.02527 0.0585 

Skewness -0.859 -1.066 1.35 0.382 1.222 

Kurtosis 8.58 9.38 9.86 13.92 10.00 

 
 

The trend of the stock returns time series before and during the COVID-19 periods 
is presented in Figures 1 and 2 below. The figures captured the different types of shocks 
observed by daily stock returns in the two periods.  

 
 

 
Figure 1: Stock Returns Plot of the Countries Before Covid-19 
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Figure 2: Stock Returns Plot of the Countries During Covid-19 

 

The above plots revealed that each of the stock returns were not stationary at the 
initial stage and this leads to differencing and each of the data was made stationary  

 

 

Figure 3: ACF and PACF plots Before COVID-19 for Countries 
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at the first-order difference, in compliance with the results of the Augmented Dickey 
Fuller (ADF) test which shows the presence of unit root. The results of ADF are as 
presented in Table 3 below. The table contains the summary of the results at the level 
and at the first differencing, which is also a confirmation that the series is stationary 
at the first order differencing. The small p-values < α = 0.05 significance level showed 
that the series is stationary at the first difference. 
 

Table 3: ADF Results for Unit root Test During COVID-19 for Countries 

Country Test Lag order P-value 5% Test Statistic 

Nigeria @Level 4 0.2 -3 

@1stDifference 5 0.01 -6 

South Africa @Level 4 0.2 -3 

@1stDifference 5 0.01 -6 

Tanzania  @Level 4 0.2 -4 

@1stDifference 5 0.01 -5 

Gabon  @Level 4 0.2 -3 

@1stDifference 4 0.04 -4 

Egypt  @Level 4 0.06 -3 

@1stDifference 5 0.01 -5 
 

A precise order of differencing was determined by the plots of ACF and PACF. 
A cross-examination of the ACF showed the presence of long memory structure, and 
the two plots provided significant spikes at lag 1 in both cases as shown in Figure 3 and 
Figure 4 for Nigeria returns. Achieving this stationarity condition is highly essential for 
modelling the adopted volatility technique. 
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Figure 4: ACF and PACF plots During COVID-19 for Countries 

3.2. Summary of Findings: Country by Country Volatility Rates for Pre and  
 Covid-19 Periods 

This research adopted a model order of 𝑝 ൌ 1 𝑎𝑛𝑑 𝑞 ൌ 1 because it has the lowest 
values of Akaike, Bayes, Shibata and Hanan-Quinn information criteria. More so, it has 
been established as the best order that fits financial time series excellently (Tsay, 2005). 

Table 4: Results of Egarch (1,1) Modelling of Stock Returns Volatility Before COVID-19  

Parameters Nigeria South Africa Tanzania Gabon Egypt 

𝜇 -0.00605 
(0.1198) 

-0.00378  
(0.1185) 

0.00370  
(0.4231) 

0.00001  
(0.9464) 

 -0.00250  
(0.4688) 

𝜔 -5.13609 
(0.0011)** 

-1.24177 
(0.1357) 

-2.70244  
(0.0007)** 

-4.56987  
(0.0019)** 

-2.21648  
(0.0037)** 
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Table 4: Results of Egarch (1,1) Modelling of Stock Returns Volatility Before COVID-19 (cont.) 

Parameters Nigeria South Africa Tanzania Gabon Egypt 

𝛼 -0.04821 
(0.7585) 

-0.32487 
(0.0720) 

0.11536  
(0.4359) 

0.06709 
(0.5249) 

-0.11993  
(0.4566) 

𝛽  0.15536 
(0.5428) 

0.81935 
(0.0000)** 

0.47592 
(0.0012)** 

0.41317  
(0.0272)* 

0.62058 
(0.0000)** 

𝛾 0.96837 
(0.0000)** 

0.66643 
(0.0017)** 

1.17323  
(0.0000)** 

1.03121 
(0.0000)** 

1.26898 
(0.0000)** 

Note: P-Values are in parenthesis and *, ** statistically significant at the 5% and 1% significant level. 

Table 4 shows the results of EGARCH (1,1) models for the considered countries 
before the occurrence of Covid-19 in Africa with the following models specified 
respectively. 

𝑙𝑜𝑔ሺ𝜎௧ଶሻ ൌ  െ5.136 ൅  0.155𝑙𝑜𝑔ሺ𝜎௧ିଵଶ ሻ െ 0.048
௘೟షభ
ఙ೟షభ

൅ 0.968 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (14) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ  ൌ  െ1.241 ൅  0.819𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ  െ  0.324
௘೟షభ
ఙ೟షభ

൅ 0.666 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (15) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ  ൌ  െ2.702 ൅  0.465𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ  െ 0.115
௘೟షభ
ఙ೟షభ

 ൅ 1.173 ቚ
௘೟షభ
ఙ೟షభ

ቚ    (16) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ  ൌ  െ4.569 ൅  0.413𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ  ൅  0.067
௘೟షభ
ఙ೟షభ

൅ 1.031 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (17) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ   ൌ  െ2.216 ൅  0.620𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ  െ  0.119
௘೟షభ
ఙ೟షభ

൅ 1.268 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (18) 

Examining the models (14) – (18), the leverage effect 𝛼 was negative and at the 
same time not significant for Nigeria, South Africa, and Egypt’s daily stocks. This shows 
the presence of high risk in stock returns due to the increased leverage induced by 
negative shocks in the aforementioned countries. On the other hand, there exist no 
leverage effect on the stock returns of Tanzania and Gabon due to the positive values of 
their 𝛼 values. This implies that volatility responds better to favorable news than it does 
to unsavory news of equal magnitude, as a pointer to the fact that there exists little or 
no risk in the stock returns of Tanzania and Gabon before the pandemic, especially with 
the positive average returns of 0.00370 and 0.0001estimated respectively for the 
countries compared to that of Nigeria, South Africa and Egypt.  

The results for β show that only the coefficient of South Africa is close to one (1) 
and this implies high persistence of volatility shocks for the country while countries like 
Nigeria, Tanzania, Gabon, and South Africa have experienced a low persistence of 
volatility shock. 

The γ parameter shows the extent at which the magnitude of the shock to the 
variance affects the future volatility in the daily returns of each country's stock and also 
the spillover. The estimated γ results are positive estimates for all the countries, and this 
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implies that the magnitude of the spillover effect of the volatility is positively related 
and significant at both 1% and 5% levels. This shows that the changes in the behaviour 
of the daily stock prices of each country will influence changes in subsequent 
behaviours of the prices.  

Table 5: Results of Egarch (1,1) Modelling of Stock Returns During COVID-19  

Parameters Nigeria  South Africa Tanzania Gabon  Egypt 

𝜇 -0.00044 
(0.35501) 

-0.00154 
(0.34770)** 

0.0017 
(0.54) 

-0.0008 
(0.4827) 

0.0040 
(0.0569) 

𝜔 -3.03575 
(0.000442)** 

-1.40256 
(0.02342)* 

-2.7806 
(0.0000)** 

-4.4548 
(0.0000)** 

-2.0429 
(0.0000)** 

𝛼 -0.016552 
(0.848044) 

-0.12288 
(0.2391) 

0.0430 
(0.5940) 

-0.0007 
(0.9926) 

0.0851 
(0.2318) 

𝛽 0.652116 
(0.0000)** 

0.79215 
(0.0000)** 

0.4897 
(0.0000)** 

0.36050 
(0.0002)*** 

0.60816 
(0.0000)** 

𝛾 1.06462 
(0.0000)** 

0.69089 
(0.0093)** 

0.91140 
(0.0000)** 

0.99653 
(0.0000)** 

0.78343 
(0.0000)** 

Note: P-Values are in parenthesis and *, ** statistically significant at the 5% and 1% significant level. 

Table 5 shows the results of the EGARCH (1,1) models for the considered countries 
during Covid-19 in Africa with the following models specified in the equations below. 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ ൌ  െ3.035 ൅  1.064𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ െ   0.016
௘೟షభ
ఙ೟షభ

൅ 0.652 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (19) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ ൌ  െ1.402 ൅  0.690𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ െ   0.122
௘೟షభ
ఙ೟షభ

൅ 0.792 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (20) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ ൌ  െ2.780 ൅  0.911𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ ൅   0.043
௘೟షభ
ఙ೟షభ

൅ 0.489 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (21) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ ൌ  െ4.454 ൅  0.996𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ െ 0.0007
௘೟షభ
ఙ೟షభ

൅ 0.360 ቚ
௘೟షభ
ఙ೟షభ

ቚ   (22) 

𝑙𝑜𝑔ሺ𝜎௧
ଶሻ ൌ  െ2.042 ൅  0.783𝑙𝑜𝑔ሺ𝜎௧ିଵ

ଶ ሻ ൅ 0.0851
௘೟షభ
ఙ೟షభ

൅ 0.608 ቚ
௘೟షభ
ఙ೟షభ

ቚ    (23) 

Equations (19), (20), (21), (22), and (23) are the respective Egarch (1,1) models’ 
specification for daily stock prices in Nigeria, South Africa, Tanzania, Gabon, and Egypt 
during the COVID19 period. 

For the Covid-19 period, the average stock returns for the countries are -0.00044,  
-0.00154, 0.0017, -0.0008 and 0.0040 respectively for Nigeria, South Africa, Tanzania, 
Gabon and Egypt. These results clearly shown that only Nigeria, South Africa and 
Gabon average stock returns have suffered significantly from the pandemic effects, 
compared to the pre-Covid-19 periods. We noticed that there exists no leverage effect 
on the stock returns of Nigeria, Tanzania, Gabon and Egypt and this implies that 
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volatility in these countries responded well to the Pandemic more than they did in the 
previous era. These countries, however, experienced no leverage effect due to the fact that 
𝛼 is either positive or negative and which at the same time was not significant. The results 
for β show that the coefficient values for Nigeria, South Africa and Egypt are close to one. 
These values imply high persistence of volatility shocks for these countries during the 
Covid-19 pandemic and, on the other hand, we noticed that the β coefficient for Tanzania 
and Gabon is relatively low. The γ parameter shows the extent at which the magnitude of 
the shock to the variance affects the future volatility in the daily returns of each country's 
stock and also the spillover. These estimated γ shows that there is a positive estimate for 
Nigeria, South Africa, Tanzania, Gabon and Egypt. This means that the magnitude or the 
spillover of the volatility is positively related and significant at 1% level. This shows that 
the changes in the behaviour of the daily stock prices of each of the countries will 
influence changes in subsequent behaviours of the prices.  

The graphs in Figure 5 below presented the impact of Covid-19 on the volatility of 
stock returns for the five countries. Based on the graphs, the stock volatility of all the 
countries responded sharply to the outbreak of COVID-19. With the exception of 
Gabon, the returns for the countries nosedived and remained constant for most of the 
periods 𝜀௧ିଵ. 

 
Figure 5: COVID-19 Impact on the Stock Returns of Nigeria, South Africa, Tanzania, Gabon and 

Egypt 
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3.3. Consolidated Effects of Covid-19 Trajectory on Stock Volatility 

The results of 2SLS estimated to model the effect of Covid-19 on the countries’ 
stock returns are presented in Table 6 while its validity statistic are  given in Table 7 
below. 

Table 6: Results of Instrumental Variable (2sls)  

Specification coefficient std. error t-ratio p-value 

Const -47.01110362 16.01185123 -2.936019262 0.0033** 

Confirmed 0.006351376 0.001401122 4.533065161 6.14E-06** 

Deaths 0.036818759 0.008865751 4.152920586 3.41E-05** 

Recovered -0.008172232 0.001820635 -4.488672282 7.55E-06** 

Note: P-Values are in *, ** are statistically significant at the 5% and 1% significant level. 

Table 7: Model Diagnostic of IV (2sls) 

Mean dependent var 22.502 S.D. dependent var 38.0 

Sum squared residual 86709876.35 S.E. of regression 202.6 
R-squared 0.019968308 Adjusted R-squared 0.018 
F(3, 2111) 7.157 P-value(F) 8.82E-05 
Log-likelihood -46703.4761 Akaike criterion 93414.9 
Hausman test 911.00 p-value 3.97E-200 

 
The Instrumental variable model which was specified from Table 6 above is shown 

below: 
𝑆𝑡𝑜𝑐𝑘௜௧ ൌ  െ47.011 ൅ 0.0063ሺ𝐶𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑ሻଵ.௜௧ െ 0.008ሺ𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑ሻଶ.௜௧ ൅

 0.036ሺ𝐷𝑒𝑎𝑡ℎሻଷ.௜௧                          (27) 

Equation (27) specified the direct impact of Covid-19 cases (i.e. confirmed, deaths 
and recoveries) on the stock returns of all the countries pooled together and the 
individual parameters are significant based on their p-values provided in Table 7. 
The model provided overall goodness of fit as reflected in its F-value of 7.157 with  
P-value of 0.0000882. More so, the results of the estimated coefficients aligned with the 
a priori. That is, confirmed and death cases increase price volatility while recovered 
cases will bring about reduction in the stock prices. Based on the results shown 
in Table 7, this instrument can be considered as exogenous given that the null 
hypothesis is not rejected at both 1% and 5% levels as measured by the Hausman test 
statistic.  
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3.4.  Forecast 

Predicted values of the fitted EGARCH (1,1) were studied using the test data after 
adequacy check of the models was done. An unconditional sigma forecast was made for 
the days in the month of October, November and December 2021. The forecast values 
exhibited a constant trend of volatility shocks for all the countries in the continuous 
presence of the Covid-19 pandemic. However, Nigeria volatility experienced 
a significant spike during the few days of October before maintaining a constant trend. 
The extreme coloured ends of the graphs presented in Figure 6 (a - e) depicted the 
forecasts.  
 

  
Figure 6: Volatility Forecasts in the Continuous Presence of COVID-19 

3. Conclusions 

This article has exemplified and emphasized through empirical analysis, the impact 
of Covid-19 on the volatility of stock markets within the African continent. Stock 
volatility during COVID-19 compared well with that of the pre-COVID-19 period and 
it has been well established that the stock volatility of all the countries responded 
sharply to the outbreak of COVID-19 with the average stock returns of Nigeria and 
Gabon suffering the most shocks from the pandemic effects. The stock returns of the 
five countries equally exhibited a long memory as the autocorrelation function of the 
series showed persistence characteristic with exponential decay towards zero, which is 
one of the features of a long memory process. The results thus implied high persistence 
of volatility shocks for all the countries during the Covid-19 pandemic and that the 
magnitude or the spillover effect of the volatility is positively related and highly 
significant. The positive feat achieved in terms of average returns by South Africa, 
Tanzania and Egypt during the pandemic may be attributed to smart investors’ bargain, 
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their bullish attitudes gingered by the release of positive year-end financial results of 
several quoted companies, coupled with improved dividend declaration. The study has 
also established that confirmed and death cases increase stock price volatility while 
recovered cases will bring about reduction in stock prices for all the countries 
considered in this research. Also, the forecast values exhibited a constant trend of 
volatility shocks for all the countries in the continuous presence of the Covid-19 
pandemic. The implication of this trend is such that many investors will not be willing 
to stake their funds in the capital markets as long as the Covid-19 pandemic persists. 
Thus, stock prices might remain unchanged for a long period due to the inactive capital 
market.  

The above deduction is in line with the submission of Jeremy Schneider, a personal 
financial expert at Personal Finance Club, on the effect of the ongoing war on the stock 
market of Ukraine. He posited that the war has introduced new uncertainty to 
a stock market that has already had a shaky start to the year, and that the S&P 
500 saw its most dramatic one-day drop since May 2020, amid a war with no 
end in sight. With hundreds of civilians dead, including children, and more than 
half a million refugees having fled Ukraine, the most important consequence is 
clearly the human cost, rather than anything having to do with people’s 
investments. As the war continues, so does the unpredictability of the 
consequences beyond the borders of Ukraine, according to Vaughn (2022). 
This conclusion is also in tune with the earlier work of Scott et al. (2016), where 
the authors were of the opinion that uncertainty caused by irregular variation such 
as the ongoing war between Russia and Ukraine is associated with greater stock price 
volatility and reduced investment. 
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