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Abstract: Portugal, Italy, Greece, Spain and Ireland are the European countries having similar 
economic environments. Since the European sovereign debt crisis, they are referred as a 
group of European economies facing particular financial crisis. In this paper we analyze the 
price dynamics of these stock markets during the global financial crisis and European 
sovereign debt crisis period. We focus on the presence of days of the week effect in daily price 
returns and volatilities. Results show that calendar anomalies still exist and the volatility pattern 
across days of the week is statistically different for all indexes.  
 
 
JEL Classification: G11, G12, G15 
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Introduction 

 
The presence of calendar anomalies has been documented extensively for many years in 

financial markets. Among these, the most common ones are the weekend effect and the days of 
the week effect. The days of the week effect implies that the stocks return is not independent of 
the days of the week in which they are generated. On the other hand, weekend effect is a 
phenomenon in financial markets in which stock returns on Mondays are often significantly 
lower than those of the immediately preceding Friday. 

An investor is expected to check the return of the stock before buying it. Nonetheless, return 
of the stock is not the only condition to be aware of and there is another condition which should 
not be underestimated, namely the volatility of the stock price. Whether volatility level of stock 
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price is related with volatility level of a given day is quite important to know for the investors. 
Identifying a particular pattern for the days of the week would help the investors review their 
position in the stock market with a view to keep clear of high volatility in their portfolio. 

Several researchers have argued that seasonalities in stock returns should diminish over time 
due to the improved market efficiency. Accordingly, our study investigates the days of the week 
effect on return and volatility for Portugal, Italy, Greece, Spain and Ireland stock markets with 
GARCH, EGARCH models from 2006 to 2011. The results show that calendar anomalies still 
exist, and the volatility pattern across the days of the week is statistically different for all 
indexes.  

The remainder of this paper continues as follows. We discuss relevant literature in Section 1. 
Section 2 provides the data and Section 3 discusses methodological issues. We discuss our 
findings regarding days of the week for return and return volatilities. Finally, we finish by 
summarizing our main findings. 

 
Literature 

 
The days of the week effect as calendar anomaly has been widely studied in finance 

literature. Cross (1973), French (1980), Gibbons and Hess (1981), Lakonishok and Levi (1982), 
Keim and Stambaugh (1984), Rogalski (1984) and Balaban (1995) are researches who argue for 
the days of the week effect. 

These studies were first carried out in U.S. Stock Market and later in other international 
financial markets. Researchers found interesting results for equity market for other countries. 
Among them are Theobald and Price (1984), Board and Sutchliffe (1988), Jaffe and 
Westerfield (1985), O’Hanlon et al (1987), Wong et al (1992), Chang et al (1993), 
Athanassakos and Robinson (1994), Dubois and Louvet (1996). 

Hourvouliades N.L. and N. Kourkoumelis (2009) investigate the existence and nature of the 
days-of-the-week effect during the contemporary financial crisis for Turkey, Bulgaria, 
Romania, Ukraine, Cyprus, and Greece for the period between 2003 and 2009. They divide 
their study period in two parts: the first expands from January 2003 until November 2007, and 
the second from December 2007 until the end of January 2009. For Greece, they find evidence 
that the days-of-the-week effect in mean evaporates during the crisis days but the same does not 
happen in the series’ variance. 

Apolinaria, Santana, Sales Caro (2006), studies the existence of the days-of-the-week effect 
for Germany, Austria, Belgium, Denmark, Spain, France, The Netherlands, Italy, Portugal, The 
United Kingdom, The Czech Republic, Sweden and Switzerland starting from July 2, 1997 and 
ending on March 22, 2004. They find days of the week effect in all of the financial markets 
except Portugal and the Czech Republic for volatility. 

Chukwuogor-Ndu (2006) studies fifteen European financial markets indexes from January 
2nd, 1997 to December 31st 2004 in order to determine the daily returns, days-of-the-week 
effect and volatility of returns. The financial markets studied are: Austria, Belgium, Czech 
Republic, Denmark, Germany, France, Italy, Netherlands, Russia, Slovakia, Spain, Sweden, 
Turkey, Switzerland, and United Kingdom. The study finds evidence for the presence of the 
days of the week effect during the period 1997-2004. Seven of the European Financial markets 
experiences negative returns on Monday and seven others also experience negative returns on 
Wednesday. Additionally, the occurrence of the highest daily return is almost evenly spread 
across Monday, Thursday and Friday. The lowest return is generally experienced on Monday 
and Wednesday and the daily returns exhibit the greatest volatility on Monday for eleven of the 
markets. 
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Lucey (2000) studies the Iris stock market for the period 1973-1998. He couldn’t find the 
evidence of a negative Monday or Tuesday effect for returns. By contrast, he finds some 
evidence of a persistent Wednesday effect. 

Another study investigating the days of the week effect on return and volatility comes from 
Kenourgios and Samitas (2008) who concentrate on major Athens Stock Exchange (ASE) 
indexes. Using a conditional variance framework they observe that the days of the week effect 
in both the return and volatility equations is present over the period 1995-2000. However, this 
stock market anomaly seems to lose its strength and significance after the Greek entry into the 
Euro-Zone. 
 
Data 

 
The data used in this paper consists of daily data from the period 2006 to 2011. FTSEMIB 

Index for Italy, PSI20 Index for Portugal, FTASE Index for Greece, ISEQ20P Index for Ireland 
and IBEX Index for Spain were used as the blue chip stock market indexes for the analysis. 
Daily return is calculated as the percentage logarithmic change in the value of index compared 
to previous day’s closing value as in the following: 

 
Yt = ln (Pt / Pt-1) 
 
Skewness is a measure of asymmetry of the distribution of the series around its mean. The 

skewness of a symmetric distribution, such as the normal distribution, is zero. A positive 
(/negative) skewness suggests a higher (/lower) than normal distribution chance of higher 
(/lower) than mean return. Kurtosis measures the peakedness or flatness of the distribution of 
the return series. A normal distribution has a kurtosis value equal to three. If it exceeds three, 
the distribution is peaked relative to the normal; on the other hand, if it is less than three, the 
distribution is flat relative to the normal. Hence, it captures the excess probability of abnormal 
returns, regardless of the sign of the returns. Jarque-Bera is a statistic for testing whether the 
series are normally distributed and measures the difference of the skewness and kurtosis of the 
series with those from the normal distribution. 

Table 1 gives the descriptive statistics for daily stock market returns for the entire period. In 
the appendix daily descriptive statistics for each index is given.  

As it can be noticed from Table 1, the kurtosis for all indexes exceeds three.  All series 
exhibit high Jarque-Bera test statistics which strongly suggests a rejection of normality. All the 
countries have negative returns. In addition, the volatility of the returns in terms of standard 
deviation is the highest for Greece and lowest for Portugal.  

A visual perspective on the volatility of returns can be gained from the plots of daily returns 
for each series in Figure 1. All countries follow a similar pattern especially during the crisis 
periods (2008 and 2010). It should be noted that all returns are time varying with volatility 
clusters.  

 

Table 1 .  Summary statistics for index returns 

 Greece Ireland Italy Portugal Spain 

 Mean -0.001354 -0.000597 -0.000570 -0.000292 -0.000151 
 Median -0.000336 0.00461 0.000492 0.000267 0.000622 
 Maximum 0.163741 0.108228 0.108742 0.101959 0.134836 
 Minimum -0.097963 -0.149554 -0.085591 -0.103792 -0.095859 
 Std. Dev. 0.022747 0.019428 0.017404 0.013617 0.016950 
 Skewness 0.268809 -0.464837 -0.027346 -0.061973 0.183622 
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 Kurtosis 6.8231179 8.966916 8.004210 11.36915 9.576337 
 Jarque-Bera 931.6083 2311.184 1590.365 4483.712 2760.248 
 Probability 0.000000 0.000000 0.000000 0.000000 0.000000 

 

Note:1.Jarque-Bera test statistics is based on Jarque and Bera (1987) and is a normal distribution test. 

 
Figure 1. Time series plots of daily return 
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Methodology  

 
In our study we apply generalized autoregressive conditional heteroscedasticity (GARCH) 

model proposed by Bollerslev (1986) which allows for the conditional variance to be linearly 
dependent on the past behavior of the squared residuals and a moving average of the past 
conditional variances. The lagged squared error terms imply that if past errors have been large 
in absolute value, they are likely to be large in the present, leading to volatility clustering. The 
model used here will follow the simple GARCH (1,1). 

Following Berument and Kiymaz (2001), the GARCH model with dummy variables 
representing the days of the week is adopted: 
 

(1a) 
 ௧ܻ ൌ ଴ߚ  ൅ ଵܤ  ௧ܻିଵ ൅ ݉ଵ݀ଵ,௧ ൅ ݉ଶܦଶ,௧ ൅  ݉ଷܦଷ,௧ ൅ ݉ସܦସ,௧ ൅  ݉ହܦହ,௧ ൅  ௧ߝ 
 ௧ܻ ൌ ଴ߚ  ൅ ଵܤ  ௧ܻିଵ ൅ ݉ଵ݀ଵ,௧ ൅ ݉ଶܦଶ,௧ ൅  ݉ଷܦଷ,௧ ൅ ݉ସܦସ,௧ ൅  ݉ହܦହ,௧ ൅  ௧ߝ 

 
(1b) 

,௧ିଵ ~ ܰሺ0ߗ | ௧ߝ  ݄௧ሻ   ߝ௧ | ߗ௧ିଵ ~ ܰሺ0, ݄௧ሻ  ߝ௧ | ߗ௧ିଵ ~ ܰሺ0, ݄௧ሻ    
 
 ହ, t are days of the week dummies that are eitherܦ ଵ, t throughܦ .௧ is the index return on day tߛ 
0 or 1 (ܦଵ  t =1 for Monday and 0 otherwise and so on). ߝ௧ is the random error term for day t. If ܯଵ is positive and significant, this suggests that the average return on Monday is significantly 
higher than zero. Similar interpretation is applied to ܯଵ, ܯଶ, ܯଷ, ܯସ, ܯହ. 

We model the conditional variability of index returns by incorporating the days of the week 
effect into our volatility equation. The coefficients ଵܸ through ହܸ represent the volatility on 
Monday to Friday. If ܸ is positive and significant, this suggests that the volatility on Monday is 
significantly higher than zero.  

 
(2) ݄௧ ൌ  ෍ ௜௤ߙ

௜ୀଵ ௧ି௜ଶߝ  ൅ ෍ ௝݄௧ି௝௣ߚ
௝ୀ௜ ൅ ଵܸܦଵ,௧ ൅  ଶܸܦଶ,௧ ൅  ଷܸܦଷ,௧ ൅ ସܸܦସ,௧ ൅ ହܸܦହ,௧ ൅  ௖ܸ 
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This specification requires ߙ௜ ௝ߚ +  < 1 in order to satisfy the non-explosiveness of the 
conditional variance. Each ௖ܸ, ߙ௜, ߚ௝ has to be positive in order to satisfy the non-negativity of 
conditional variances for each given time t. 

An important restriction of GARCH model is about the symmetric response of volatility to 
positive and negative shocks. However, it can be observed that “bad” news or a negative shock 
to financial time series has larger effects on volatility than “good” news or a positive shock 
does. The tendency of such a negative correlation between volatility and returns is often called 
the leverage effect. A model that allows this asymmetric effect of shocks is the 
exponential-GARCH (EGARCH) model. Nelson (1991) proposed a specification that does not 
require the non-negativity of model parameters which is another advantage over the standard 
GARCH model Enders (2004). The specification of the conditional variance equation can be 
expressed by 

 

(3) 

 logሺߪ௧ଶሻ ൌ ߱ ൅ ∑ ሾߚ௝௣௝ୀଵ log ሺߪ௧ି௝ଶ ሻሿ ൅  ∑ ௜௤௜ୀଵߙ ටఙ೟ష೔మפఌ೟ష೔פ  ൅ ∑ ௜௤௜ୀଵߛ  ఌ೟ష೔ටఙ೟ష೔మ   
 
There are some important features of EGARCH model to be noticed: 
Since the conditional variance equation is in log-linear form, regardless of the negativity of 

the model, parameters  ߪ௧ଶcan never be negative. Therefore, there is no need for any restrictions 
about the non-negativity of the estimated coefficients.  

The asymmetries are allowed under the EGARCH specification. If ߛ௜ is not equal to zero, 
then this means that there is an asymmetric effect on the log of the conditional variance. If there 
is a leverage effect,  ߛ௜ will be negative, which means the effect of a negative shock has greater 
effects on the log of the conditional variance than does a positive shock of the same magnitude.   

The EGARCH model uses the standardized value of  ߝ௧ି௜ instead of using , ߝ௧ି௜ଶ  , which is 
argued by Nelson that this standardization allows for a better interpretation of the magnitude 
and persistence of shocks (Enders 2004). 

 To eliminate the possible multicollinearity problems we dropped one of the dummies in 
regression equations for days of the week. 
 
Empirical Results 

 
For GARCH (1,1) model, Vc must be positive and the sum of the coefficients in the 

conditional variance equation, (α + β), must be less than unity for the process to be stationary. 
This sum also indicates the level of persistence in the volatility shocks. A sum close to unity is 
favorable for providing evidence of a persistent volatility process (Bollerslev 1986). For Greece 
and Portugal α + β is greater than one, and for Ireland Vc is negative. Additionally, for Italy and 
Spain results are meaningful. 

The results of GARCH (1,1) and modified GARCH (1,1) analyses are reported for Italy on 
Table 4. We dropped dummy for Wednesday in regression equation. All days are significant as 
well as negative. The returns on Friday are higher than the returns on Monday.  When the 
modified GARCH (1,1) is estimated for Italy, all the coefficients for volatility equation are 
insignificant. The results of EGARCH (1,1) and modified EGARCH (1,1) analysis are reported 
for Italy on Table 4 and the results appear to be consistent with GARCH (1,1) results for Italy. 

The results of GARCH (1,1) and modified GARCH (1,1) analyses are reported for Spain on 
Table 6. We dropped dummy for Wednesday in regression equation. Only Monday and 
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Tuesday are significant and negative. Although insignificant, the returns on Friday are higher 
than the returns on Monday.  When the modified GARCH (1,1) is estimated for Spain, all the 
coefficients for volatility equation except Thursday are insignificant. The results of EGARCH 
(1,1) and modified EGARCH (1,1) analyses are reported for Spain in Table 6, as well. Results 
are consistent with GARCH (1,1) results for Spain. 

The results of EGARCH (1,1) and modified EGARCH (1,1) analyses are reported for 
Greece in Table 2. We dropped dummy for Wednesday in regression equation. Only Monday 
and Tuesday are significant. For volatility equation all days are significant. The highest 
volatility is observed on Tuesday followed by Monday whereas the lowest volatility is observed 
on Friday. 

The results of EGARCH (1,1) and modified EGARCH (1,1) analyses are reported for 
Ireland on Table 3. We dropped dummy for Wednesday in regression equation. The results 
indicate that only Tuesday is significant both for return and volatility. 

Finally, the results of EGARCH (1,1) and modified EGARCH (1,1) analyses are reported for 
Portugal on Table 5. We dropped dummy for Wednesday in regression equation. While only 
Tuesday and Thursday are significant for return Monday stands out as significant for volatility. 
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Conclusion 

This study examined the possible existence of days of the week effect on return and 
volatility. Regressions were run using dummy variables for days of the week. The empirical 
results provide evidence for the existence of the days of the week anomaly for all indexes. 

Portfolio rebalancing, information processing, and lack of information seem to be effective 
on higher volatility and lower returns of Mondays. Days of the week anomaly in these countries 
is especially interesting as it could support the proposition that these anomalies are general, 
world-wide phenomena rather than the result of a special type of institutional arrangement in 
these countries and did not disappear during the financial crisis period. 

In conclusion, the findings of these calendar anomalies in all indexes have important 
implications for practitioners and academics. For practitioners, it affects the asset allocation, 
hedging decisions and the timing of security issuances by firms. For academics, it has 
implications for asset pricing and performance evaluation. 
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