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1. Introduction 

Since the seminal paper by Fama (1970) a huge number of studies have examined 

empirically the Efficient Market Hypothesis (EMH) according to which asset prices should 

follow a random walk and thus not exhibit long memory, trends, or mean-reversion. Many 

papers have found instead that (high) persistence is a typical property of financial data (Lo, 

1991; Mynhardt et al., 2014; Bariviera, 2017; Caporale et al., 2018; Phillip et al., 2018 and 

many others). Most of this evidence is based on daily, weekly or monthly data and suggests 

that the data frequency matters; for example, Caporale and Gil-Alana (2010) showed 

(through Monte Carlo experiments and an empirical application to the S&P500) that it 

affects the estimates of the fractional integration parameter measuring persistence; more 

precisely, if the true DGP is I (d) with d lying between 0 and 1, d tends to be underestimated 

at lower frequencies, 
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The present study goes further by measuring persistence in the case of data collected 

at a much higher frequency (namely, micro seconds) using R/S analysis based on the Hurst 

exponent method; specifically, the series examined is the EuroStoxx 50 futures prices over 

the period 2002-2018. The analysis is then repeated at lower (monthly and daily) 

frequencies to examine whether persistence is sensitive to the data frequency, and finally a 

sliding-window approach is used to investigate whether it varies over the time.  

The layout of the paper is the following: Section 2 briefly reviews the relevant 

literature; Section 3 describes the data and outlines the empirical methodology; Section 4 

presents the empirical results; Section 5 offers some concluding remarks.  

 

2. 
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Cotter (2005) reported similar findings in the case of UK futures using data at 5-minute 

intervals; finally, as already mentioned, Caporale and Gil-Alana (2013) examined high 

frequency data (collected every 1, 2, 3, 5 and 10 minutes) on the US dollar-British pound 

spot exchange rate and found lower persistence at higher frequencies; this is consistent with 

Caporale et al. (2019), who investigate
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- 0.5 < H ≤ 1 – the data are fractal, the distribution has fat tails, the series are 

persistent, returns are highly correlated, there is black noise and a trend in the market. 

To analyse the dynamics of market persistence we use a sliding-window approach. 

The procedure is the following: having obtained the first value of the Hurst exponent (for 

example, for the date 01.04.2004 using data for the period from 01.01.2004 to 31.03.2004), 

each of the following ones is calculated by shifting forward the “data window”, where the 

size of the shift depends on the number of observations and a sufficient number of estimates 
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2007 0.35 0.09 0.45 0.01 0.45 233 
2008 0.36 0.08 0.43 0.03 0.46 233 
2009 0.37 0.07 0.39 0.06 0.45 229 
2010 0.37 0.08 0.44 0.02 0.46 252 
2011 0.37 0.08 0.46 0.03 0.49 235 
2012 0.38 0.08 0.42 0.05 0.47 229 
2013 0.39 0.08 0.41 0.08 0.49 247 
2014 0.38 0.09 0.43 0.04 0.47 252 
2015 0.40 0.09 0.46 0.04 0.50 186 
2016 0.40 0.09 0.49 0.02 
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Figure 2: Dynamics of the Hurst exponent during 2002-2018: daily and 
intraday data(

(

 

As can be seen, the only similarity between the two sets of estimates is the instability 

of persistence in both cases. This is confirmed by the very low correlation coefficient 

between them (-0.06). It is also apparent that persistence in daily data is much higher (see 

Table 3): the higher data frequency is characterised by a lower Hurst exponent and by anti-

persistence rather than persistence.  

Table 3: R/S analysis results for the cases of daily and high-frequency data 

Year Daily Intraday Difference, % 
2002 0.47 0.35 -32% 
2003 0.52 0.39 -32% 



11 
 

(
Table 4 reports the estimates of the Hurst exponent for the whole sample at the three 

frequencies considered (monthly, daily and intraday) – these confirm that the behaviour of 

the series is very different at different frequencies. More specifically, monthly returns are 

the most persistent. This implies that they contain information about their future values, and 

thus autoregressive models can be estimated to predict them and develop strategies to “beat” 

the market. By contrast, intraday data are anti-persistent, which suggests that contrarian 

trading strategies should be applied. 

(
Table 4: Hurst exponent values for different data frequencies, 2002-2018(

Data frequency Hurst 
Month 0.72 

Day 0.54 
Intraday 0.37 

 

 
4. Conclusions 

This paper uses the Hurst exponent (calculated by means of R/S analysis) to explore the 

long-memory properties of high-frequency financial data for the case of EuroStoxx 50 

futures prices over the period 2002-2018. The aim of the analysis is to establish whether or 

not persistence is sensitive to the data frequency (intraday, daily, monthly) and whether or 

not it varies over the time.  Although such issues had already been examined in some earlier 

studies (see, e.g., Caporale and Gil-Alana, 2010), none had used data collected at micro 

seconds as the present one does. 

The findings indicate that the series exhibit very different properties at different 
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particular, in the case of intraday data it appears to be possible for traders, and more 

specifically scalpers (who enter and exit financial markets quickly, usually within seconds, 

using high levels of leverage to place large-sized trades in the hopes of achieving greater 

profits from minuscule price changes) to make abnormal profits by adopting mean-reverting 

trading strategies (sell after price increases, buy after price declines).  
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