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1. Introduction 

The Efficient Market Hypothesis (EMH) is still the dominant paradigm to analyse the 

behaviour of asset prices (see Fama, 1970). Its implication is that prices should follow a random 

walk, and therefore the order of integration of the log prices series should be one. In its weak 

form it states that it should not be possible to trade profitably on the basis of historical prices 

and/or return information. This hypothesis has been tested in numerous empirical studies 

examining the order of (fractional) integration of the price series as well as persistence and 

mean reversion (see, e.g., Booth et al., 1982; Peters, 1989; Caporale and Gil-Alana, 2014, etc.), 

and also the possible presence of structural breaks (see, e.g., Yuthana and Suthawan, 2012).  

The methods used 
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of an additional €40 billion worth of covered bonds. The ECB also introduced in May 2010 its 

Securities Markets Programme (SMP) aimed at ensuring the functioning of the monetary p
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Poterba and Lawrence (1986) found that volatility is only weakly serially correlated, 

implying that shocks to volatility do not persist and affect returns only for relatively short 

intervals, which implies that the poor performance of stock prices during the 1970s cannot be 

attributed to volatility-induced increases in risk premia. Hinich and Patterson (1985) found 

non-linearities in the daily rates of return of 15 common stocks using a method based on the 

bispectrum. Hodula and Bickár (2016) estimated small scale Bayesian models to examine the 

responses to several macroeconomic variables of the German DAX 30 and the British FTSE 

100 indices; they found that the BVAR model outperforms a standard VAR model, with the 

forecasting accuracy improving from 5% to 12%, and that the risk premium has a negative 

effect. Kim et al. (2011) considered the one-minute series for the Korean stock market index 
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carrying out the Bai and Perron’s (2003) break tests; they found two breaks in the mean of the 

conditional volatility of both daily and monthly returns, which most likely are a consequence 

of policy and regulation changes rather than economic crises. Mehmet et al. (2015) investigated 

whether the daily stock price indices from 14 emerging markets follow a random walk or a 

mean-reverting long-memory process; their framework for analysing persistence is more 

general than the I(0)/I(1) paradigm and allows for multiple structural breaks at unknown dates. 

They found support for the random walk hypothesis for all stock markets except four for which 

weak evidence of mean-reverting long-memory behaviour was obtained; unit roots were found 

in all cases except Mexico even when structural breaks were taken into account. In order to 

check the robustness of their results, they used the two-step feasible exact local Whittle 

(FELW2ST) estimator of Shimotsu (2006), which allows for polynomial trends, non-normal 

distributions, and non-stationarity; the results indicate that all stock price series with the 

exception of Mexico are not mean-reverting.  

In a related study, Gil-Alana (2006) used parametric and semi-parametric methods to 

test for the order of  order of 
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stationarity is found only for the price/dividend ratio. When the cyclical component is also 
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the present paper
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test statistic implies non-normality of the series at the daily and weekly frequency and 

normality at the monthly one.  

 

4.2 Empirical Results 

We start by estimating for the logged data the model given by equation (2) that allows for non-

linear trends. The results for the monthly, weekly and daily series respectively are reported in 

Table 4.  

[Insert Table 4 about here] 

 There is no evidence of non-linearities, since all the θ2 and θ3 coefficients are not 

statistically different from zero. As for the fractional differencing parameter d, most of its 

estimated values are slightly smaller than 1, and the unit root null hypothesis cannot be rejected 

in the majority of the cases. The only evidence of mean reversion (i.e., d smaller than 1) is 

found for weekly data in the case of CAC40 and FTSE100 with weekly data (d being equal to 

0.92 in both cases) and MIB40 with daily data (d=0.95). 

[Insert Table 5 about here] 

Given the evidence 
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Perron’s (2003) tests for multiple breaks. The results 



11 
 

reversion since the estimated value of d (0.57) is significantly below 1; for IBEX the three 

estimates of d are rather similar and the unit root null cannot be rejected; finally, for the 

FTSE100, the time trend is significant in the first subsample and mean reversion occurs in the 

second subsample. More precisely, mean reversion is found in the case of the monthly series 

over the subsample 2011m9 – 2013m12 for the MIB40 and 2013m1-2016m12 for the 

FTSE100. 

[Insert Tables 7 - 9 about here] 

When using weekly  
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Table 1. Descriptive Statistics – Daily data 

 N Minimum Maximum Mean Std. Deviation 

Asymp. Sig. 
(2-tailed). 

Kolmogorov-
Smirnov Test 

IBEX35_OPEN 
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Table 2. Descriptive Statistics – Weekly data 
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Table 3. Descriptive Statistics – Monthly data 
 

N Minimum Maximum Mean Std. Deviation 

Asymp. Sig. 
(2-tailed). 

Kolmogorov-
Smirnov Test 

IBEX35_OPEN 121 6109,70 11986,50 9608,57 1207,68 0,176 
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Table 4: Estimated coefficients in a nonlinear I(d) model for the log prices series 
i)   Monthly data 

Series d θ0 θ1 θ2  (NL) θ3  (NL) 

FRANCE 0.90 
(0.77,  1.07) 

8.1925 
(46.50) 

-0.1603 
(-1.56) 

0.0096 
(0.16) 

0.0133 
(0.33) 

GERMANY 0.91 
(0.77,  1.10) 

8.8734 
(43.46) 

-0.2950 
(-2.47) 

-0.0463 
(-0.70) 

-0.0105 
(-0.23) 

ITALY 0.90 
(0.78,  1.10) 

9.7187 
(40.23) 

-0.0429 
(-0.30) 

0.0413
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Table 5: Estimated coefficients in a nonlinear I(d) model for the return series 
i)   Monthly data 

Series 
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Table 6: Number of breaks in each series using Gil-Alana (2008) 
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Table 7: Estimates of d for each country and each subsample with MONTHLY data 

Country Subsamples No terms An intercept A linear trend 

 
FRANCE 

1st subsample 0.93  (0.77, 1.17) 0.93  (0.73, 1.23) 0.94  (0.76, 1.22) 

2nd subsmple 0.92  (0.72, 1.21) 0.67  (0.42, 1.03) 0.71  (0.49, 1.04) 

3rd subsample 0.82  (0.48, 1.26) 0.73  (0.43, 1.10) 0.72  (0.45, 1.11) 

 
GERMANY 

1st subsample 0.93  (0.77, 1.16) 0.83  (0.61, 1.19) 0.85  (0.67, 1.18) 

2nd subsmple 0.91  (0.70, 1.21) 0.75  (0.44, 1.25) 0.80  (0.52, 1.24) 

3rd subsample 0.84  (0.55, 1.24) 0.95  (0.72, 1.31) 0.94  (0.70, 1.31) 

 
ITALY 

1st subsample 0.86  (0.62, 1.20) 0.76  (0.50, 1.31) 0.76  (0.49, 1.32) 
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Appendices 
 
 
Appendix 1. Monthly stock indices 
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Appendix 3. Daily stock indices 
 

 


