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Abstract 

This paper analyses the impact of the Covid-19 pandemic on the degree of persistence of 
European stock markets. Specifically, it uses fractional integration methods to estimate 
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1. Introduction  

The Covid-19 pandemic has been one of the greatest challenges faced by the world 

economy, including the European Union (Consilium, 2021). It has had significant effects 

both on the real economy and on financial markets. Shehzad (2020) provided evidence 

that the European and US stock markets have reacted more strongly than Asian ones – 

for example, the S&P 500 index has dropped by 30% since the start of the pandemic. 

Corbet (2020) reported an increase in the correlation between the volatility of the Chinese 

stock market and of Bitcoin at the peak of the pandemic. Ali (2020) found higher stock 

market volatility during the pandemic in the US, the UK, Germany, and South Korea, 

which reflects the higher uncertainty faced by investors; this is lower in high-trust 

compared to low-trust countries (Engelhardt, 2021).  

This paper focuses on the impact of the Covid-19 pandemic on the degree of 

persistence of various European stock market indices (DAX, FTSE100, CAC40, FTSE 

MIB, IBEX35, AEX, SMI, BIST100, WIG20, OMXS30) as well as their volatility. For 

this purpose fractional integration methods are used to compare the period from January 

2005 to December 2019, namely before the pandemic, to that until July 2021, the latter 

including the pandemic. The approach used is more general than the standard one based 

on the I(0) versus I(1) dichotomy and thus allows for a much wider range of possible 

stochastic behaviours.  

The structure of paper is as follows: Section 2 outlines the methodology used; 

Section 3 describes the data and the empirical results; Section 4 concludes. 

 

2.  Methodology  

The measure of persistence used in this paper is the estimated fractional integration 

parameter from an appropriately specified model. Alternative measures, such as the 
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AR(1) coefficient or the sum of the AR(p)  coefficients of the process under examination, 

are questionable if their values are close to the unit circle as often in practice. Fractional 

integration is a more general 
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sums of xt increases in magnitude. This is also true for d > 1, so a large class of 

nonstationary processes may be described by (1) with d ≥  0.5.4 

The method employed in this paper to estimate the fractional differencing 

parameter d is based on the Whittle function (an approximation to the likelihood function) 

expressed in the frequency domain (Dahlhaus, 1989) and uses a testing approach 

developed in Robinson (1994) and widely applied (Gil-Alana and Robinson, 1997; Gil-

Alana and Moreno, 2012; Abritti et al. 2016); etc.). 

 

 

3. Data Description and Empirical Results 

We examine the behaviour of t
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cases, under the assumption of white noise errors the unit root null hypothesis (i.e., d = 

1) cannot be rejected, which is consistent with the Efficient Market Hypothesis (EMH), 

at least in its weak form. 
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[Insert Tables 14 and 15 about here] 

Tables 14 and
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Table 1a: Descriptive statistics: Daily data 

Series Max. value Min value Mean Std. Dev- 
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Table 2: Estimates of the differencing parameter. Daily data. Sample ending on 

31/12/2019 

Series (- 31/12/2019) d (95% band) Constant  A constant and a 
linear time trend 

i)  No autocorrelation 
AEX 1.00    (0.97,  1.03) 0.99    (0.96,  1.01) 0.99    (0.96,  1.01) 
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Table 3: Estimated coefficients of the selected models. Daily data. Sample ending on 

31/12/2019 

Series (- 31/12/2019) No terms



16 
 

Table 4: Estimates of the differencing parameter. Weekly data. Sample ending on 

31/12/2019 

Series: (- 31/12/2019) d (95% band) Constant  A constant and a 
linear time trend 

i)  No autocorrelation 
AEX 1.00    (0.95,  1.05) 0.99    (0.94,  1.04) 0.99    (0.94,  1.04) 

BIST100 1.01    (0.96,  1.06) 1.00    (0.95,  1.05) 1.00    (0.95,  1.05) 

CAC40 1.00    (0.95,  1.05)

 







19 
 

Table 7:  Estimated coefficients of the selected models. Monthly data. Sample ending 

on 31/12/2019 

Series (- 31/12/2019) No terms Constant 
(t-value) 

Time trend 
(t-value) 

i)  No autocorrelation 
AEX 1.09    (0.99,  1.21) 5.883   (121.71) --- 

BIST100 0.98    (0.87,  1.12) 5.611   (74.81) --- 

CAC40 1.05    (0.95,  1.18) 8.269   (179.57) --- 

DAX 1.04    (0.92,  1.18) 8.353   (165.09) --- 
FTSE-100 0.97    (0.87,  1.09) 8.488   (229.90) --- 1005
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Table 8: Estimates of the differencing parameter. Daily data. Sample ending on 13 

July 2021  

Series  (-13/07/2021) d (95% band) Constant  A constant and a 
linear time trend 

i)  No autocorrelation 
AEX 1.00    (0.97,  1.03) 0.99    (0.97,  1.02) 0.99    (0.97,  1.02) 

BIST100 1.00    (0.97,  1.02) 1.01    (0.99,  1.04) 1.01    (0.99,  1.04) 

CAC40 1.00    (0.97,  1.02) 0.96    (0.94,  0.99) 0.96    (0.93,  0.99) 

DAX 1.00    (0.97,  1.03) 0.99    (0.97,  1.02) 0.99    (0.97,  1.02) 
FTSE-100 1.00    (0.97,  1.02) 0.95    (0.93,  0.98) 0.95    (0.93,  0.98) 

FTSE-MIB 1.00    (0.97,  1.03) 0.97    (0.95,  1.00) 0.97    (0.95,  1.00) 

IBEX35 1.00    (0.97,  1.02) 0.98    (0.95,  1.01) 0.98    (0.95,  1.01) 
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Table 9: Estimated coefficients of the selected models. Daily data. Sample ending on 

13 July 2021  

Series (-13/07/2021) No terms Constant 
(t-value) 

Time trend 
(t-value) 

i)  No autocorrelation 
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Table 11: Estimated coefficients of the selected models. Weekly data. Sample ending 

on 13 July 2021 

Series  (-13/07/2021) No terms Constant 
(t-value) 

Time trend 
(t-value) 

i)  No autocorrelation 
AEX 0.99    (0.94,  1.04) 5.870   (203.25) --- 

BIST100 1.00    (0.96,  1.05) 5.533   (153.50) --- 

CAC40 0.94    (0.90,  0.99)
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Table 12: Estimates of the differencing parameter. Monthly data. Sample ending on 

13 July 2021 

Series  (-13/07/2021) d (95% band) Constant  A constant and a 
linear time trend 

i)  No autocorrelation 
AEX 0.99    (0.91,  1.11) 1.09    (1.00,  1.21) 1.09    (1.00,  1.21) 

BIST100 0.98    (0.89,  1.09) 0.97    (0.86,  1.11) 0.97    (0.87,  1.11) 

CAC40 0.99    (0.90,  1.10) 1.04    (0.95,  1.17) 1.04    (0.95,  1.17) 

DAX 0.99    (0.90,  1.10) 1.01    (0.90,  1.16) 1.01    (0.91,  1.16) 
FTSE-
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Table 13: Estimated coefficients of the selected models. Monthly data. Sample 

ending on 13 July 2021 

Series  (-13/07/2021) No terms Constant 
(t-value) 

Time trend 
(t-value) 

i)  No autocorrelation 
AEX 1.09    (1.00,  1.21) 5.883   (120.86) --- 

BIST100 0.97    (0.87,  1.11) 5.602   (74.06) 0.0080   (1.73) 

CAC40 1.04    (0.95,  1.17) 8-270   (168.50) --- 

DAX 1.01    (0.91,  1.16) 8.348   (157.08) 0.0066   (1.68) 
FTSE-100 0.99    (0.89,  1.11) 
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Table 1
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Table 16: Estimates of d on the squared returns series  

Series Daily Weekly Monthly 


