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Abstract: This paper tries to fill the void in the market efficiency literature by testing for the presence of post earnings announcement drift in the Greek market. I test for drift computing earnings surprise observations based on time series of earnings. However, due to unique characteristics of the Greek market, an alternative portfolios formation methodology has been followed. Using event study analysis and a representative sample of 80 firms, I found evidence of significant post earnings announcement drift. The classification of the firms followed two approaches: a) the first, apart from the total of the sample, proceeded to a further categorization into two sub-samples based on whether firms were listed in the general index or not, b) in the second, companies were classified based on industry specification. I reach the conclusion that Greek stock market is inefficient with respect to publicly available earnings information. This evidence provides the first confirmation of the post earnings announcement drift phenomenon documented in the Greek market. 
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1. Introduction 
According to the Efficient Market Hypothesis (EMH) stocks always trade at their fair value since they incorporate and reflect immediately all relevant information. However, there is a large literature on market efficiency anomalies. The most frequently found anomaly relates to the behavior of stock returns subsequent to earnings announcements by companies. Ball R. and Brown R. (1968) were the firsts to notice and document this anomaly. They found evidences which prove the existence of a systematic relation between unexpected earnings and stock returns, which continues even after the earnings announcement date. In particular, they reported that stock prices continue to drift up when the earnings announcement is a positive surprise (“good” news) and down when negative (“bad” news). This phenomenon was defined as the Post Earnings Announcement Drift (PEAD) phenomenon and is a violation of the efficient market hypothesis and its semi-strong form in specific.

Fama E. (1969) in his paper states that the semi-strong form of the EMH is dealing with how fast the stock prices integrate the new publicly available information. In this type of form the security prices should adjust instantly when the new event (earnings announcement) that affects their income takes place. However, the findings regarding the PEAD phenomenon are inconsistent with this notion. In particular, they indicate that the speed of stocks’ adjustment to information contained in earnings releases is gradual rather than instantaneous.

Since the discovery of Ball and Brown, several researches regarding the PEAD phenomenon, have been conducted. Investigating the phenomenon, researchers have reached the conclusion that the phenomenon is the result of market’s anomalous reaction to earnings releases (Foster G., Olsen C. and Shelvin T. [1984), Bernard V. and Thomas J. (1989) and Bernard V and Thomas J. (1990)]. In particular, Foster et al. demonstrate that the systematic drift of returns carries on over 60 days after the quarterly earnings releases. Other papers however, found that PEAD is a phenomenon caused by mistakes that researches make while forecasting the phenomenon [Sadka G. and Sadka R. (2004) and Kim D. and Kim M. (2003)]. Specifically, Sadka and Sadka find that the sensitivity of portfolio returns to the risk entailed in market-wide liquidity can account for half of the cross-sectional variation of expected returns on earnings announcement based portfolios and another half of the abnormal returns.

While PEAD has became rather an apparent (Fama, 1998) and scientifically indisputable (Ball, 1992) anomaly in the US market, there is a large void in this area of research for other stock markets. In contradiction to what has happened in the American market, the European market has little to demonstrate on this particular topic. Especially in smaller and less economically advanced countries, where the market is not as mature as the American equivalent, there is little information about the post earnings announcement drift phenomenon. However, the market’s maturity plays a significant role over the PEAD’s issue since it represents the rationality of the actions of investors and after all the knowledge of the market itself by investors. Therefore, in an attempt to partially fill the void over this particular topic outside the American market, this paper intends to investigate the existence of the PEAD phenomenon in the Greek market.
Moreover, the fact that there has been no previous research regarding the PEAD phenomenon in Greece is another reason why this paper will focus on the behavior of this phenomenon in the Greek market. As a result, the survey for this particular topic will be unique for the Greek market and will hopefully be a starting point for further investigation on this topic. Another important contribution of this paper is the fact that despite applying an alternative method for the Standardized Unexpected Earnings (SUE) portfolio formation (this method is fully explained at the research design section) the findings are consistent with those that prior researchers have found. Furthermore, industrial categorization has been followed as well, in an attempt to examine the drift phenomenon from a different perspective. 

In brief, a representative sample (of 80 firms – after exclusions) from Athens Stock Exchange (ASE) market indicates that abnormal returns remain statistically significant for several days after the earnings announcement date. In particular, for the period 2001-2008, it appears that the excessive positive returns keep their statistically significant character even 40 trading days after the earnings announcement and the negative ones for a shorter period. The result that large portion of PEAD occurs just after (t=1) the earnings announcement date also holds for the Greek market.

 The research methodology followed here consists of 1) the creation of four SUE portfolios based on the earnings announcement prices (again, a different approach is followed, however, reaches to similar results with the international literature), and 2) the examination whether market under/over-reaction exists by using the event study’s methodology. An additional characteristic of the research method followed in the paper, is the classification of the firms in the second approach regarding the phenomenon.

Taking into consideration the above mentioned factors, I conclude that my master thesis will address the following research question:
“Are quarterly earnings announcement in the Greek stock exchange market integrated into stock prices according to Efficient Market Hypothesis?”

Based on the Efficiency Market Hypothesis theory and the semi-strong form in particular, any new information regarding fundamental features that determine the price of a stock is immediately incorporated in the stock price as soon as this new information becomes publicly available.
Consequently and following Fama E. (1991), I take the market efficiency hypothesis to be the simple statement that stock prices fully reflect all publicly available information. However, necessary condition for the EMH is 

· Market consisting of numerous buyers and sellers

· All the participants have the same information and

· There is no transaction costs

However and despite the fact that transaction costs are not zero, such a consideration eases the task of proving whether market prices adjust (or not) to the existing information. Likewise, Greece is assumed to be an efficient market since it fulfills the above mentioned conditions.

Taking the above mentioned statement into consideration, I expect:

H1: The information regarding the quarterly earnings to be instantly incorporated into the price of the stock

H2: Not to find any anomalies – excessive returns – regarding the stock prices around the quarterly earnings announcement dates
The remainder of the paper is organized as follows: In section 2 the existing literature is described. In section 3, the sample selection is presented. In section 4 the methodology that the paper uses is presented and finally, in sections 5 and 6 the results and conclusions are presented respectively.

2. Literature review
Post earnings announcement drift, as mentioned before, is one well-documented capital market anomaly. Several studies have tried to investigate the reasons of existence for this phenomenon from different perspectives. A number of papers have concluded that PEAD derives from the imperfect information processing behavior investors have shown. Consequently, inefficiencies are introduced into the market. By market I refer both to investors and analysts, who through their forecasts form the investors’ opinions and reactions. As a result, several researches attribute the PEAD phenomenon to investors’ inability to correctly interpret the information concerning earnings news and incorporate them into stock prices. Other papers talk about a market’s gradual learning procedure which decreases the magnitude of PEAD. Furthermore, there are papers which allege PEAD to errors performed by researchers. One of the most usual errors included in literature is the use of mis-specified models for estimating expected returns.

2.1. Prior literature on PEAD

Before proceeding to the papers which investigate the PEAD phenomenon, it is worth mentioning the two most important researches upon which the following surveys were based.

As mentioned before, PEAD is the tendency for stocks’ Cumulative Abnormal Returns (CAR) to drift upwards, in the case of positive earnings surprise and downwards, in the case of negative earnings surprise (Bernard V. and Thomas J., 1989). The first report of the event is prepared by the R. Ball and P. Brown (1968) during their research, where they examine income numbers from American companies for the period 1946 – 1966 and they discover to the aforementioned relationship.
Another extremely significant research concerning the PEAD phenomenon was conducted by the Foster G., Olsen C. and Shelvin T. (1984). Examining a sample of 2,213 companies from the American Stock Exchange market (AMEX) for the period 1974 – 1981, they reached the conclusion that PEAD exists for the under investigation period. Specifically, they found that PEAD is statistically significant only for a subtotal of models and independent from a) special characteristics of different sub-periods of the sample and b) the firm size effect. 
2.2. Market’s inefficiency
Bernard V. and Thomas J. (1989) in their research make use of the Foster at al. methodology to determine the existence of the PEAD phenomenon. Their sample includes 84.792 firm-quarters of data for NYSE/AMEX firms for 1974 – 1986. They reach to several results, but the most important are the following: Initially, they agree with Ball et al. (1988) that betas (β) are changing around the announcement dates, but they state that these changes are not powerful enough to fully explain the PEAD phenomenon. Furthermore, they conclude that due to transaction costs, PEAD has a limit in the abnormal return, over which it cannot increase more. Finally and most importantly, they find that market fails to recognize fully the implications of current earnings for future earnings.
Carrying on with their own study around PEAD, Bernard V. and Thomas J. (1990) release a new paper concerning the phenomenon. They obtain estimates of unexpected earnings for 96.087 announcements over the period 1974 – 1986 for 2.649 firms again from NYSE/AMEX indexes. In their findings, they predict with significant degree of accuracy the three-day reaction of the stocks to future earnings announcements, given only current earnings and information about the historical time-series behavior of earnings. Moreover, they find that market is affected by investors who perform comparisons in an annual base, without taking into consideration the in-between quarterly earnings announcements – a practice followed by the financial press. Thus, disturbances are introduced in the way of proceeding information regarding the earnings. Consequently, stock prices end up reflecting a naïve earnings expectation, that future earnings will be equal to earnings for the comparable quarter of the prior year.

Following the same notion, Bartov E. (1992) in her research states that it is the market inability to estimate correctly the mechanism which is responsible for the earnings sequence that creates PEAD. Computing data from NYSE/AMEX for the period 1979 – 1987, reaches the conclusion that there is correlation between the unexpected earnings at the t + 1 quarter and the last four quarters. However, in order to reach to this finding she uses an accounting – and not a linear one – auto regression model for the previous four SUE (logit AR4) and the t + 1 quarter. Concluding, she states that PEAD is the result of investors’ inability to take advantage of the information that exists in the sequence of unexpected earnings and their autocorrelation.
Furthermore, Ball R. and Bartov E. (1996) in their paper find serial autocorrelation at the unexpected earnings. They use a sample of 70.728 couples of observations of stock prices – earnings announcement for firms of NYSE/AMEX and for the period 1974 – 1986. Using a regression form, they conclude – like Bernard and Thomas (1990) - that the unexpected earnings for the quarter t until t -2 are positive and negative for the quarter t – 3. In particular, in their findings they claim that market is aware of a) the random walks in earnings, b) the seasonal pattern that quarterly earnings follow c) the existence and form of serial correlation, but still d) market systematically underestimates the magnitude of dependence (by approximately 50% on average). Consequently, it is this market’s underestimation which creates PEAD and not the unawareness of the autocorrelation existence.
Another research suggesting the market’s inability to assimilate all the earnings information is the one that Sadka G. (2006) wrote. According to the writer, the characteristics of the chronological series are different from a simple random walk. Based on a sample of 235.404 couples of stock returns – earnings announcement from the NYSE/AMEX and for the period 1980 – 2004, he finds that the reason earnings do not follow a random walk derives from the accounting conservatism principle. The effect of that principle is the data trend called “mean reversion”. The mean reversion effect can be observed at the earnings sequence, where the losses and the earnings decreases tent to be more transitory and larger, on average, than profits (Basu, 1997). Yet, the market underestimates this ability of the time – series and the estimation of the unexpected earnings is computed by a simple model like the Foster et al. use. According to the paper, the fluctuation of the autocorrelation of unexpected earnings can be used to forecast the fluctuation of unexpected returns. Nonetheless, the use of this strategy produces higher unexpected returns, which means that the market does not perceive the predictable fluctuation in earnings that derives from the conservatism principle.
Similarly, according to Liang L. (2003) the cause for market inefficiencies, in general and PEAD in particular, arise from imperfect information processing behavior by investors. Using a sample of 3.335 firms for the period 1989 – 2000 he states that PEAD can be attributed to investors’ information processing biases: 1) overconfidence in private information and 2) overconfidence in less reliable information and under-confidence in more reliable information. Especially, the more heterogeneous is the information, the greater the magnitude of PEAD. The empirical tests that Liang performed showed that PEAD has significantly positive relationship with heterogeneous information and significantly negative relationship with the change in uncertainty around earnings announcements. In particular, PEAD is increasing as 1) the private information is also increasing and 2) the credibility of the publicly available information is increasing as well. Summarizing, the findings show that PEAD is caused by market inefficiencies due to the imperfect information processing behavior that investors show.
Furthermore, regarding the irrational information process by investors and their overreaction to information, K. Daniel D. Hirshleifer and A. Subrahmanyam (1998) show that investors present overconfidence on both private information and their abilities as investors. The overconfidence on private information leads to negative long term autocorrelations in returns, meaning that the overconfidence on internal information is manifested as inversion of the trend and high volatility of the returns. On the other hand, the overconfidence on their ability as investors leads to positive but short term autocorrelations for public information.

Following the same motif with the prior research Mikhail M., Walter B. and Willis R. (2002) charge some of the market anomalies to the investors’ inability to process efficiently the historical data regarding the earnings announcements and stock returns. In particular, they state that analysts (in the sense that analysts are the information intermediaries for investors) do not take into consideration at least a part of the unexpected linear autocorrelation, which partially explains the PEAD phenomenon. By using a sample of 38.505 analyst – firm – quarter observations for the period 1980 – 1995, they examine whether the analysts’ forecasts for the current quarter become more punctual while their experience following a firm increases. They find that analysts under - react to prior earnings information less as their experience increases. Thus, the more experienced an analyst is, the less the degree of PEAD is.
Continuing, Choi W. and Kim J. (2001) in their paper state that when publicly available information is transparent and has clear value implications on the stock prices, then it leads to lower trading value and smaller drift. In order to reach to this conclusion they take firms from NYSE/AMEX for the period 1988 – 1996 and they separated the investors into two types: those who are rational, following the Bayes’ rule and those who put irrationally low weight on news. Furthermore, they develop a simple model in which trading volume contains information about future stock returns. Finally, they reach the conclusion that the clearer implication on stock prices has the publicly available information, the bigger the consensus among investors. Thus, both the trading value and PEAD will be lower.
Additional indications about PEAD existence, due to market’s inefficiency, are given by the Liu W., Strong N and Xu X. (2000). In their paper about U.K. they examine a sample of 835 stocks and 13.848 semi-annual earnings figures, during the period 1988 - 1998. Using the same methodology like Foster et al., they reach the conclusion that investors fail to realize the full implications of current earnings for future earnings and that the drift following earnings announcements occurs disproportionately around the next earnings announcement.

De Bond W. and Thaler R. (1984), close to what has already mentioned, state that market participants do not react in accordance with the Bayes’ theorem, which expects investors to value old and new information likewise. On the contrary, they find that investors tend to valuate new information as more valuable than older and the more unexpected and remarkable is the new information, the more this overreaction is enhanced. Particularly, they take monthly return data for New York Stock Exchange (NYSE) common stocks during the period between January 1926 and December 1982; and they reach the conclusion that their findings are consistent with the overreaction hypothesis.
Finally, a different market approach states that arbitrage might be responsible for PEAD. According to A. Shleifer and R. Vishny (1997) arbitrageurs are members of the market and as so – in most cases – they act on behalf of third persons. Consequently, the authors state that arbitrageurs, because they handle other’s money, avoid investing them in high risk positions, even though these positions might have higher returns. Behaving like this creates extreme returns for some stocks that might have risk but is not systematic. As a result, arbitrage fails to bring stock prices to their fundamental levels and leaves space for the PEAD phenomenon.
2.3. Market’s gradual learning
Johnson W.B. and Schwartz W.C. Jr. (2000) in their paper investigate the persistence of PEAD. Using two samples from the NYSE/AMEX for two periods 1974 – 1986 and 1991 – 1997 (2.9891 and 2.928 firms respectably), the authors show that the profit opportunities previously associated with simple trading strategies, designed to exploit the drift phenomenon, have now been substantially eliminated. This indicates a market which gradually becomes more efficient.
According to Amihud Y. and Mendelson H. stock portfolios which have the investors’ desired liquidity characteristics and invest horizon are preferred more from them. They test the predicted bid-ask spread return relation using data from AMEX for the period 1962-1980 and they find that the average portfolio risk-adjusted returns increase with their bid-ask spread. Plus, the slope of the return-spread relationship decreases with the spread. As a result, they state that the spread effect is not an anomaly; rather, it represents a rational response by a market, which is becoming more efficient, to the existence of the spread.
2.4. Mis-specified models
Sadka G. and Sadka R. (2004) by using a sample of 11.079 NYSE, AMEX and NASDAQ firms for the period 1983 – 1992 reach the conclusion that unexpected returns, which create PEAD, are partially explained by liquidity risk, which is not taken into consideration by the unexpected returns model. Consequently, PEAD is caused by incorrect formation of the model and not by inefficiency of the market. In particular, according to the authors, a part of the unexpected earnings is a payback for the systematic part of liquidity risk and the unexpected returns that cause PEAD are partially explained by this risk.
Kim D. and Kim M. even if they belong to the mis-specified model category, in order to explain PEAD, they use the Fama – French three-factor model to calculate the stocks’ unexpected returns. However, they observe that when they insert into this model an earnings surprise risk factor the 60 days CARs stop being statistically significant. Thus, using a sample of 106.808 firm-quarter earnings observations over the period 1984 – 1999, they reach to the conclusion that PEAD is caused due to the use of a mis-specified model, which fails to appropriately adjust raw returns for risk and not because the market is inefficient.
3. Sample selection
For this paper, data of 80 enterprises that are listed in the Athens Stock Exchange market were collected. The period that is tested concern the interval from 1/1/2001 (date that Greece entered the euro zone) until 30/6/2008.

The number of firms listed in ASE is far bigger than 80 (the moment that this paper was written, the number was 298 enlisted firms), but during the examination period several companies closed and others started their function. Yet the average number of listed firms was at the same levels. From this number, for the under examination period, 264 firms were active. Continuing and taking into consideration the data that will be needed, which are:
a) Quarterly earnings per share (EPS)

b) The corresponding to EPS announcement dates, and
c) The closing stock price of each firm for every day for the whole period under examination

Several companies were excluded that did not have EPS and/or earnings announcement dates. After these exclusions the counted companies were around 140. However, in order to make the sample more concrete, the firms which had less than eight consecutive pair of observations (EPS-earnings announcement dates) were further excluded. Thus, the final sample resulted in 80 firms that could fulfill the above mention criteria.
Furthermore, the data regarding the EPS were collected by the Bloomberg data base, while the stock prices and the earnings announcement dates from the DataStream data base. Specifically in Bloomberg, the “Equity” menu was used. In particular, at the before mentioned menu, the “Earnings Analysis - EA” option was chosen and then, after setting the filter preferences (market = Greek-all, range = 1/1/2001 – 30/6/2008, period = quarterly), the results were moved into an Excel file via the Wizard function. On the other hand, in DataStream, both EPS and earnings announcement dates were found using the ISIN code for each firm. Particularly, for the earnings announcement dates along with the ISIN code, the “EPSReportDate” option was also used.
At this point, it should mention that during the inquiry for the data availability of the Greek companies, in particular for EPS and earnings announcement dates, it was observed that only a few firms incorporated the complete pair of data (eps – earnings announcement dates). Given this problem, it was necessary to differentiate my approach from the existing literature regarding the portfolio formation (the approach used is in detail presented at the following methodology section). Nevertheless, all the selected firms were fulfilling the criteria mentioned before. A reason that could explain the data gaps is the fact that only after 2005 – when Greece entered the International Financial Reporting Standards (IFRS) institution – the listed companies were by law obliged to report quarterly earnings.
The total sample of the eighty firms was divided into two sub-samples of 41 companies that are listed in the General Index (G.I.) and 39 that are not. The use of more companies that are listed in the G.I. was not possible because they either had not issued eps or they did not have the sufficient number of earnings announcement dates. Alternatively, 39 enterprises outside the G.I., which met the criteria, were selected. Consequently, the PEAD phenomenon is examined both inside and outside the G.I.
In conclusion, for all the 80 chosen firms, 1.677 pairs of EPS – earnings announcement date observations were collected. The observation number per portfolio fluctuates from 366 the minimum to 471 the maximum.
Following a table with the capitalization of each industry is presented in order to show the representativeness of the sample.
Table I: Industry capitalization
In a total of 61,2 billion Euros, which is the Greek market capitalization, the 80 firms of our sample represent almost 81% of this capitalization. The sector with the bigger capitalization is the banking industry with 28,45% (17.409,12 billion.) and the smallest one is the Chemicals industry, with only 84,6 million (0,14%).
	Industry
	Capitalization, in million €
	%

	Media
	271,53
	0,44%

	Journeys & Games
	5319,5
	8,69%

	Health
	178,79
	0,29%

	Technology
	370,76
	0,61%

	Telecommunications
	2890
	4,72%

	Public Enterprises
	3307,59
	5,40%

	Chemicals
	84,6
	0,14%

	Oil
	2648,45
	4,33%

	House-ware & Personal prds.
	1807,15
	2,95%

	Trading
	299,11
	0,49%

	Financial Services
	381,1
	0,62%

	Banks
	17409,12
	28,45%

	Metals & R.M.
	1217,51
	1,99%

	Industrial Prds. & Services
	2140,76
	3,50%

	Food & Drinks
	8514,9
	13,91%

	Constructions
	2608,82
	4,26%

	Total
	49449,69
	80,80%


4. Research Design
The vast majority of the papers, regarding the PEAD phenomenon, when they reach the portfolio formation point; they use the Foster et al. methodology. The core of this methodology is the following formula, upon which the portfolios formation is based:
E (Qi,t) = Qi,t-4 + Øi (Qi,t-1 – Qi,t-5) + δi
Where Qi,t is the quarterly earnings of the i firm in period t,  δι = (1 – Øi)u, with u being the mean of the seasonally differenced series and Øi  an estimate given by the first order autocorrelation coefficient (r1) (Foster G., 1997).
However, this model requires time series of quarterly earnings from which, no observations are missing. In other words, consecutive observations are needed for the whole period, from 2001 until 2008. Nevertheless, I should remind here that in our chosen sample there were EPS-earnings announcement dates observations that were missing (either the EPS or the announcement dates or both). Therefore, an alternative portfolio formation approach must be followed. This alternative portfolio formation fully described in the following section.
4.1. Unexpected earnings portfolio formation methodology
This methodology is presented by Asimakopoulos P., Lambrinoudakis N., Tsangarakis N. and Tsiritakis E. (2007) and deals with the formation of a confidence interval around an expected earnings median and then the characterization of the actual earning, produced in time t, based on its position in this confidence interval. Supposing that we want to categorize an earning observation as expected or not in a quarter t, we first calculate the earnings median for the three most recent quarterly earnings i.e. from quarter t – 1 until t – 3. In the mean time, we compute the standard deviation of these observations for the same period:
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Where E (Qt) earnings’ average for quarter t and σ (Qt) the standard deviation of the observations based on which the E (Qt) was calculated.
In continuation the following confidence interval is created:
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If the realized earning belongs to this confidence interval, is characterized as expected, elsewhere unexpected. In particular, we can distinguish four possibilities:

a) If the observation (Q) is inside the confidence interval and bigger than E (Q), then is characterized as expected increase.
b) If the observation (Q) is bigger than the E (Q) +ó (Q) limit then is characterized as unexpected increase.

c) If the observation (Q) is inside the confidence interval and smaller than the E (Q), then is characterized as expected decrease.
d) If the observation (Q) is smaller than the E (Q) – ó (Q) limit then is characterized as unexpected decrease.
Following this typology, four stock portfolios are created based on the characteristics of each EPS. These portfolios are constructed for every pair EPS-earnings announcement date for all the years. As a result, the EPS-earnings announcement date pairs are examined not only timely, but cross-sectional as well. 

4.2.  Event study methodology
The methodology used in the existing literature seeking for the existence of constant over/under-reaction around earnings announcement date is the event study’s methodology and this one will be followed in this paper as well. According to Kothari S.P. and Warner J. (2006) what we are searching with the event studies is to establish whether cross-sectional distribution of returns at the time of an event is abnormal (i.e. systematically different from predicted). Thus, event studies actually test whether mean abnormal return (sometimes also average residual - AR) at time t is equal to zero (null hypothesis) (H0). Consequently, for a sample of N securities the cross-sectional mean abnormal return for the period t is:
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Where e is the unexpected returns

For instance, assume that N=3 and t=20/10/2010, then

AR20/10/2010 = (e20/10/2010, 1 + e20/10/2010, 2 + e20/10/2010, 3) / 3
Consequently, the null hypothesis is H0: AR20/10/2010 = 0. However, if it is not valid (i.e. H0 ≠ 0) then the unexpected returns are statistically significant.
Nevertheless, in what we are more interested in, is to examine whether mean abnormal returns are zero for periods around the event. This is happening for two reasons. Firstly, the event may be expected by the market and second, because the security price adjustment speed after the event inform us about the degree of market efficiency. This information can be obtained through the Cumulative Average Residual (CAR). CARs aggregate the mean abnormal performances around the event. The null hypothesis that is examined here is again whether the mean abnormal returns are zero (H0: AR = 0) or not. 

The existence of systematic non – zero unexpected earnings around an event date is incompatible to the EMH theory and indicates the existence of some kind of rule that leads investors, who use it, to certain positive returns. 

The CARs’ statistically significant check is performed by the computation of a t-statistic and its comparison to its assumed distribution under the hypothesis that the mean abnormal performance equals zero. However, there are two types of errors that could occur during the hypothesis check (i.e. at t-statistic): 

a) A Type I error occurs when the null hypothesis (H0) is falsely rejected.

b) A Type II error occurs when the null hypothesis is falsely accepted

As a result, the event studies tests are well – specified only to the extent that the assumptions underlying their estimation are correct. This poses a significant challenge because event study tests are joint tests of whether abnormal returns are zero and whether the assumed model of expected returns (i.e. CAPM, market model, etc) is correct. Moreover, an additional set of assumptions concerning the statistical properties of the abnormal returns measures must also be correct: a) the mean abnormal performance for the cross - section securities is normally distributed and b) the abnormal return data are independent in time-series or cross-section. These two assumptions might be a problem in the case of a small sample.

A well-specified t-test is dealing with the error possibility T-I regarding the significance level. The power of the t-test measures its efficiency to spot the unexpected return (if exists). Alternative, the power of the t-test is defined as 1-P (error T-II). Between the two tests with the same significance level, the one with the more power is preferred.
Furthermore, regarding the event study methodology, Brown S. and Warner J. (1985) present several ways of measuring the unexpected returns. In particular:
· Mean adjusted returns
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· Market adjusted returns
Ai,t = Ri,t – Rm,t
Where Rm,t is the return of some index on day  t.

· OLS market model
Ai,t = Ri,t – âi – bi Rm,t 
The next important step in an event study is to test whether the mean unexpected return the date of the announcement (t = 0) is zero or not. By this check Brown S. and Warner J. try to find what effects the event has on stock returns. The statistic test that is performed in this occasion is the following:
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Where Nt is the number of sample stocks, whose unexpected returns are available the date of the event (t=0).

We observe at this point that at the event studies there is a period prior the event, which is used as estimation period for the standard deviation of the unexpected returns around the event date. In the authors’ example, as estimation period is defined the period from -244 until -6 days before the event, while the examination period is -5 days prior the event and +5 after. If 
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 is independent, identically distributed and normal, the t-statistic is distributed according to a Student-t statistic, under the null hypothesis (H0: 
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 = 0).
Nevertheless, as Kothari and Warner mention (2006), we are mainly interested on how returns behave for a certain period around the announcement. In other words, we are interested in checking whether the CARs are different from zero. The statistical check (t-test) to verify the null hypothesis is the ratio of the cumulative mean excess returns (i.e. CARs) to its estimated standard deviation, and is given by:
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Furthermore, Brown and Warner, in their research, mention that like the daily returns show non-normality, the daily excess returns are also highly non-normal. Yet, it does not have any obvious impact on the event study methodology, since there are evidences that the mean excess return in a cross section of securities converges to normality as the number of sample securities increases, while the standard parametric tests for significance of the mean excess return are well-specified. Even in the occasion where the sample is consisted of only 5 observations, the tests typically have the appropriate probability of Type I error.
On the other hand, the choice of variance estimator to be used in hypothesis tests, in conjunction with the thin trading could affect both the well-specified of the model and its power. With the use of simple procedures though, which adjust the estimated variance to reflect autocorrelation in time-series, the specification of the test statistics is improved. However, the improvements are small and applicable to only special cases.

The same stands for adjusting variance estimates in order to count for dependence in the cross-section of returns. It is necessary for preventing the misspecification of the model however, it comes with large cost: tests lose up to half of their power and they are not better – specified than those which assume independence.

Moreover, the variance increases during the event can cause event study procedures to become mis - specified. Yet, in our occasion the sample is divided into portfolios based on some common characteristics – the level of unexpected returns. Thus, the variance inside each portfolio is decreasing.

Finally, after having presented in detail the event study methodology, which will be followed in this paper, I reach the conclusion that Brown and Warner’s abnormal returns calculation approach will be used. Specifically, the intention is to use the market adjusted returns formula. The reason for choosing this particular model for calculating the unexpected returns derives from the fact that the collected data are part of an index (General Index), against which they will be compared. Consequently, since this formula incorporates indexes returns, becomes the most suitable model for our research.
In particular, I make use of the followings:
a) Market returns
Ai,t = Ri,t – Rm,t
Where Rm, t is the return of the Athens Stock Exchange General Index. In addition and as was mentioned before, I proceed in a division of the total sample (80 firms) to those which are listed on the General Index and those which are not and I proceed the analysis for those two subsamples with the aforementioned returns’ calculation model.
b) Industry returns
Since not all the sample’s firms belong to the same industry, but to different ones, with each of them having each own unique characteristics, I reached the conclusion that an industry approach which will compare each with the General Index would be useful. Again, I use the same formula like before, but now I have categorized the sample in to industries following the classification that the ASE has already performed.

As examination period I chose the period forty days before the earnings announcement date (-40, -1) and forty days after that (0, 40). The reason for choosing an examination period relatively smaller than the one that in the literature is chosen is because I am trying to avoid the overlapping problem (i.e. the possibility that during the examination period the next quarter’s earnings are announced). As an estimation period I use the period (-80, -41).
The tests were performed in a Microsoft Excel environment and in order to present in a better and more detail way the methodology that was used; I will present a practical Excel approach along with the theoretical approach.

We start by classifying the earnings observations into the four portfolios. As we can see, each column describes the way these portfolios are constructed. In this example, the unexpected increase (unin) portfolio is presented.
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Then, a new sheet is constructed based on the market prices of each firm for every announcement date from 2001 until 2008. The Excel image for that sheet would be the following:

[image: image19.png]B c D 3 F G H ! J K L
FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASS SA FRIGOGLASSSA  Elgeka SA

2 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS346153000 GRS329503007
3 eventdates  18/04/2003 01/08/2003 03/05/2004 16/05/2005 23/03/2006 09/05/2006 27/02/2007 08/05/2007 27/02/2008 14/05/2008 14/11/2002
4 | 01/01/2001 41 41 41 41 41 41 41 41 41 41 2,38
5 | 02/01/2001 41 41 41 41 41 41 41 41 41 41 2,38
6 | 03/01/2001 4,15 4,15 4,15 4,15 4,15 4,15 4,15 4,15 4,15 4,15 2,32
7 | 04/01/2001 4,15 4,15 4,15 4,15 4,15 4,15 4,15 4,15 4,15 4,15 2,33
8 | 05/01/2001 414 414 414 414 414 414 414 414 4,14 4,14 2,22
9 | 08/01/2001 4,04 4,04 4,04 4,04 4,04 4,04 4,04 4,04 4,04 4,04 21
10  09/01/2001 3,99 3,99 3,99 3,99 3,99 3,99 3,99 3,99 399 399 209
11 10/01/2001 4,02 4,02 4,02 4,02 4,02 4,02 4,02 4,02 4,02 4,02 2,09
12| 11/01/2001 42 42 42 42 42 42 42 42 42 42 22
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In continuation, after I managed to form the following formula, I constructed the sheet in which for every announcement date of each firm correspond two columns. In the first column, with the help of the formula, are put the calendar dates for the eighty days before the event date (-81, -1) and the forty after that (0, +40). The formula sorts the dates in such a way so that each date corresponds to the correct number of days before and after the announcement. As a result, the announcement date is placed at the day zero (t = 0). The second column, based again on the formula, contains the prices of each firm in such a way that each price corresponds to the correct date and day (like the dates).

“=INDEX(prices!$A:$RD;$A4+MATCH(OFFSET(prices!$B$3;0;INT(COLUMN()/2)-1);prices!$A:$A;0);1+(COLUMN()*0)*0,5*SIN(0,5*PI()*COLUMN())^2)”
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Carrying on, the returns for each day of the estimation and examination period are calculated. 
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The same procedure is followed in order to the same results for the General Index.

Prices 
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Subsequently, after the earnings observations have been classified at the corresponding portfolios and their returns have been calculated, the unexpected returns are also calculated. This is achieved by creating a new sheet, in which the index’s returns are subtracting from the returns of each firm for each announcement date and for the whole period (-80, +40). As a result, the following index is created:
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As we can observe this sheet contains the time-series of the unexpected increase (abnormal unexpected increase) around the announcement date. As a result, the following calculations will concern this particular sheet time-series.

For testing the statistical significance of an unexpected return of an observation for day t the following formula is used: 
Āt = Ŝ (Āt)
Where Āt the average of unexpected returns for each day t (-80, +40) of all the firms that take part in the test (here, the announcement dates of all the firms that present unexpected increase) and Ŝ (Āt) the standard deviation of this median. If the price of the before mentioned ratio is bigger than ± 1,96 then the average unexpected return for that day (t) is statistically significant, meaning different from zero for a significance level of α = 5%. At Excel, the calculation of Āt is performed by taking the mean of all the unexpected returns for each day that is tested (-80, +40) and for each announcement date. In the context of Excel, the mean of each line is calculated, where each line corresponds to an examination day, by taking the average of this line. The following formula and index will help clarify what was previously discussed:


[image: image27.wmf],

1

1

t

N

tit

i

AA

N

=

=

å


The following index is at the same sheet with the previous index (abnormal unexpected increase).
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In continuation we calculate the standard deviation of the median based on the following formula:
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We observe here that the calculation of the standard deviation for the median of the unexpected return is formed for the period (-80, -41). This period is not taken into consideration for the tests of the unexpected returns around the event date, but only for the standard deviation’s calculation. Furthermore, we observe that the core of the formula is the difference
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 is the average of the medians of the unexpected returns: 
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Before we proceed, it should be mentioned that the column “C” contains the same numbers with the column “RG” of the previous index and represents the average of the unexpected returns for each examination date, just like before. The difference is that now we are in a different sheet named “test_unin” and in which we are about to perform the statistical tests for the evaluation period (-40, +40).

As was mentioned before, this statistical test has the form:
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Before we start analyzing the new index, I should mention that column “K” consist of the standard deviation of the examination period (-80, -41) and the reason for copying it throughout the whole column is for convenient reasons only.

Following, the t-stats for each valuation date (-40, +40) are calculated by dividing the column of the unexpected returns mean (Ā) by the standard deviation of that mean. The t-stats that are produced (column “I”) measure the statistical significance of the corresponding Ā observation.

However, as it was mentioned before, we are more interested in monitoring the cumulative abnormal returns (CARs) around the announcement date, rather than for individual days. The reason is that by studying the CARs, we reach to useful conclusions regarding the market reaction and its speed to incorporate the new information into stock prices. According to Brown S. and Warner J. the CARs are calculated by aggregating the unexpected returns, so the formula would be: 

CAR = 
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At this point is mentioned that for the PEAD study the Bernard V. and Thomas J. (1989) approach is used. According to the authors, the evaluation period is divided into two sub-periods – before and after the earnings announcement – for which they consult separate tests.

The statistical significance of the CARs is calculated by the following forms:
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In the denominator is the cumulative standard deviation for the sum of the days that the CARs are calculated. As far as the previous Excel index concerns, the CARs are calculated by summing up the means of the unexpected returns for the period that we are interested in (-40, -1), (0, +10), (0, +40). The standard deviation of these CARs is calculated by the sum of the standard deviation of the means of the unexpected returns for the days that evaluated (in other words, by multiplying the fluctuation of the unexpected returns – Ŝ2 (Ā) – by the number of the days that are tested). In continuation we take the square root of that result to calculate the cumulative standard deviation. The ratio of these two numbers (CAR/σ (CAR)) gives us the t-stat, based on which the statistical check is performed.
5. Empirical Results

Before starting the presentation of the empirical results I would like to remind that the sample that was taken consists of 80 firms, which are listed at the Athens Exchange market (ASE). 41 of these firms are listed at the General Index (GI), while the rest 39 at the secondary market. The first comparison is taking place between the whole sample’s returns and the General Index’s returns. Additionally, the sample is divided into two subcategories (G.I. firms and non-G.I. firms) and comments regarding the returns of these subcategories are made. In the second comparison, the sample has been divided into industries based on the categorization of the official site of ASE and comparisons of each industry with the General Index are made. However, for this approach no further categorization was performed (G.I. and non-G.I.). The reason for that is the fact that there were industries with only one firm and consequently any further categorization was impossible. 

Moreover, to remind at this point that the hypothesis which was tested, assumed that the Greek market is an efficiency market, in which the new information regarding earnings is instantly incorporated into the stock prices without leaving space for excessive behaviors. Therefore, none unexpected return is expected.

Finally, following the existing literature and as mentioned in previous sections, four portfolios were created. Note that the companies’ portfolios that show unexpected increase will be referred as unin. Equally, the unexpected decrease portfolios will be referred as unde, the expected increase portfolios as exin and the expected decrease portfolios as exde.

5.1. Empirical results from the total of the sample 

The common characteristic of all comparisons is the fact that at the unin portfolio there are the highest positive CARs which also show statistical significance. This statistical significance can be observed one day after the announcement date (2,5%) and remains until the end of the examination period (2,79%). Furthermore, for the period (-40,-1) the unin portfolio shows a cumulative return of 2% which also is statistically important. However, this particular CAR is not unknown to the international literature and it points out the expectation of market for the relative earnings announcement. One thing that it should be mentioned at this moment is the fact that the General Index portfolio shows a bigger CAR for the period prior the announcement date (2,1%) in comparison to the non-General Index portfolio. This is logical if we consider the fact that firms which belong to the G.I. are under close surveillance and consequently an unexpected increase creates a “bigger” surprise to the market that leads CARs to remain for a longer period. 

At the exin portfolio the findings indicate that most of the CARs are statistically insignificant, with returns much lower than the unin portfolio equivalents, a result that is fully justified by the portfolio classification that we have done.

The unde portfolio presents a different behavior form what is written at the existing literature. More specific, while at the period before the announcement date the sign is negative, as expected, but not significantly important, after the announcement and more specifically the first day, the t-stat is statistically significant (-2,2). However, this significance is rapidly neutralized and just ten days after the announcement date there is no statistically significance. Nevertheless, in most of the occasions the negative sign is present wherever it is supposed to be.

Finally, at the exde portfolio we face an abnormality: At the beginning of the examination period (-40,-1) the sign is positive, nevertheless as time is passing by, it decreases and after the announcement date turns into negative. Moreover and as it was expected, none of the CARs reaches the statistically significant limits that have been set.

At this point, it has to be mentioned that these results even if they differ, up to a point, from the international literature, they are close to the noticed ones, since the statistic significance is present where it is expected to be and is accompanied by the correct sign. Furthermore, the unin and unde portfolios show more radical returns than the expected portfolios and this is fully justified by our methodology and the way of categorizing the portfolios, and by the existing literature.

In conclusion, we can say that despite the hypothesis, which expected not to discover excessive returns, the findings contradict the EMH. Unexpected returns, which were statistically significant as well, were found, especially for the unin portfolio, fact which indicates that the semi-strong form of the EMH is rejected.  

Following, the CAR indexes are presented.

There is statistic significance for t-stat > |1, 96|.

Table II: Total and Sub-Samples comparison with General Index
The Cumulative Abnormal Returns (CAR) and Statistical Tests (t-test) have been computed for each period under examination (-40, -1), (0), (1), (0, +10), (0, +40) and for all the samples - total sample (80 firms), G.I. firms listed sample (41 firms) and non-G.I. firms listed (39 firms). The unexpected increase (unin) portfolio contains of 471 pairs of eps-earnings announcement dates observations (288 G.I. and 183 non - G.I.), the unexpected decrease (unde) portfolio 433 observations (238 G.I. and 195 non – G.I.), the expected increase (exin) portfolio 366 observations (225 G.I. and 141 non – G.I.) and the expected decrease (exde) portfolio 407 observations (224 G.I. and 183 non – G.I.)
	Table II
	Period (-40,-1)

	Portfolios
	41 firms G.I. listed
	39 firms non-G.I. listed
	Total Sample

	Unin
Exin
Exde
Unde
	car                       t stat

0,0163                 1,8748

0,0092                0,1079

0,0167                0,7645

-0,0074              -1,0304
	car                       t stat

0, 272                2,3633

0,0233               1,4603

0,0089               1,1645

-0,0037               -0,3911
	car                       t stat

0,0206                 3,2457

0,0146                 1,5171

0,0132                  1,000

-0,0057               -0,9390

	
	Period (0)

	Portfolios
	41 firms G.I. listed
	39 firms non-G.I. listed
	Total Sample

	Unin
Exin
Exde
Unde
	car                       t stat

0,0022                 1,6411

-0,0021               -1,6661

0,0005                0,1492

0,0010                0,9639
	car                       t stat

-0,0009                 -0,05275

-0,0022                   -0,8782

0,021                    1,7584

-0,0007                  -0,4725
	car                       t stat

0,0010                1,0071

-0,0010               -0,7054

0,0012                0,5964

0,0002                  0,02913

	
	Period (1)

	Portfolios
	41 firms G.I. listed
	39 firms non-G.I. listed
	Total Sample

	Unin
Exin
Exde
Unde
	car                       t stat

0,0051                 3,7109

-0,0017                -1,3273

0,0003                 0,1034

-0,0024                -2,1638
	car                       t stat

-0,0015                -0,8250

-0,0022                -0,8977

0,0016                  1,3896

-0,0017                  -1,1700
	car                       t stat

0,0025                2,5372

-0,0009               -0,5968

0,0009                 0,4581

-0,0021                -2,2160

	
	Period (0,+10)

	Portfolios
	41 firms G.I. listed
	39 firms non-G.I. listed
	Total Sample

	Unin
Exin
Exde
Unde
	car                       t stat

0,0106                2,3202

-0,0027               -0,6363

-0,0081               -0,7125

0,0038                 1,0307
	car                       t stat

-0,0045                -0,7475

-0,0064                -0,7742

-0,0073                -1,8297

-0,0036                  -0,7223
	car                       t stat

0,0047                1,4227

-0,0025              -0,5127

-0,0078              -1,1275

0,0005                0,1595

	
	Period (0,+40)

	Portfolios
	41 firms G.I. listed
	39 firms non-G.I. listed
	Total Sample

	Unin
Exin
Exde
Unde
	car                       t stat

0,0213                2,4143

-0,0050               -0,5973

0,0005                 0,1492

-0,0045                -0,6250
	car                       t stat

0,0125                1,0783

0,0016                0,1048

-0,0040                -0,5203

-0,0054                 -0,5621
	car                       t stat

0,0179                 2,7915

0,0059                 0,6112

-0,0028                -0,2154

-0,0049                 -0,7971


5.2. Empirical results from the industrial categorization
Following this separation enable us to identify each industry’s special features regarding the impact that an earnings announcement has on the market. As expected, industries’ results are similar to the findings for the whole sample compared with the General Index and despite some individual special characteristics; the overall outcomes follow the existing literature. 

In particular, the t-stats of the unin portfolio both before and after the announcement date, in most of the cases, are statistically significant. This fact, as mentioned in the previous comparison, implies the expectation that the market might have for the forthcoming earnings announcement. Furthermore, while for some firms after the announcement the significance is declining, for many others it remains at high levels and in many cases it keeps its statistic significance. 

Moreover, both the expected portfolios do not exceed in any occasion the statistically significant limits that have been defined, as it was expected and only at the Trading industry, for the period after the announcement date (0, +40), the exde t-stat approaches the significant level (-1,9316) but still does not overpass it. Generally, it can be said that these portfolios give the expected results.

The unde portfolio’s findings come in full agreement with what was stated before. While before the announcement most of the t-stats are negative, as they should be, but not significant; one day after the announcement they turn to statistically significant levels, but they lose their significance rapidly. However, the results keep their negative sign in many occasions and some of them even keep their significance (Constructions: -1, 96 and Metals & RM: -2, 55).

Closing, it should be mentioned that some abnormalities that might be observed, such as in the bank industry and the telecommunications, are easily justified. Banks, on one hand, do not present any statistically significant observation. The reason for this is the fact that banking industry is the biggest and main pile of Greek economy and is under very close surveillance by the state and the market. Consequently there is no space for extreme returns. On the other hand, telecommunications is virtually a monopoly in Greek market and because is partially funded by the state, it is the state’s security which leaves no room for exaggerated earnings decrease. 
Following, the CAR indexes are presented.

There is statistic significance for t-stat > |1, 96|.

Industry comparison with General Index
Again the Cumulative Abnormal Returns (CAR) and Statistical Tests (t-test) have been calculated for all the periods under examination (-40, -1), (0), (1), (0, +10), (0, +40) with the difference now lying on the fact that they have been computed for every industry individually. The smallest portfolio constructed was the Financial Services unexpected decrease (unde) with only three observations, but the industry is consisted of only one firm. On the other hand, the Banks’ unexpected increase (unin) portfolio was the biggest one, with 59 observations and 9 firms.
Table III: Industry comparison with General Index/Period: (-40, -1)
	Table III
	Period (-40,-1)

	Industries
	Unde
	Exde
	Exin
	Unin

	Banks

Chemicals

Construction

Financial Services

Food & Drinks

Health

House ware & Personal Prds

Industrial Prds & Services

Pleasure

Media

Metals & R.M.

Oil

Public Enterprises

Technology

Telecommunications

Trading
	car                t stat

0,0003           0,0259

-0,0415          -0,7789

-0,01396        -0,6560

-0,0634          -0,7363

0,0050            0,1899

-0,0103          -0,3388

-0,0106          -0,4818

0,0126             0,7568

0,0454             1,7063
-0,0153           -0,4257

-0,0327           -1,6841

-0,0183           -0,6634

-0,0354           -1,4836
0,0408             1,6818

-0,0102           -0,3069

-0,0247           -0,8280
	car                t stat

-0,0173             -0,1446

0,0315                0,7960

0,0236                1,0737

0,0490                0,8207

-0,0076             -0,3445

0,0951                1,8281

0,0441                1,2585

0,0009                0,0551

0,0213                1,1552

0,0389                1,1956

0,0443                1,8642

-0,0025             -0,1431

-0,0045             -0,1706

-0,0387             -1,5548

-0,0159             -0,5447

0,0135               0,3653
	car                t stat

0,0082             0,5750

0,0705            1,4373

-0,0071           -0,3485

0,0970             1,8739

0,0026             0,1015

0,0189             0,3962

0,0490             1,7808

-0,0066           -0,3748

-0,0112           -0,4452

0,0636             1,9530

0,0742             1,8605
-0,0365           -1,1142

0,0246             0,5353

-0,0369           -0,9207
-0,0081           -0,2529

0,0709             0,7961
	car                t stat

0,0129             1,1807

0,0817             1,9659

-0,0201           -0,9571

0,1207             2,0296

0,0288            1,4786
0,0698             1,9293

0,0428             1,9704

0,0409             2,3577

0,0472             2,1664
0,0847             2,0396

0,0359             1,5940

0,0321             1,5749

0,0516             1,9923

0,0596             2,0355

-0,0137           -0,3319

0,0885             2,6143


Table IV: Industry comparison with General Index/Period: (0)

	Table IV
	Period (0)

	Industries
	Unde
	Exde
	Exin
	Unin

	Banks

Chemicals

Construction

Financial Services

Food & Drinks

Health

House ware & Personal Prds

Industrial Prds & Services

Pleasure

Media 

Metals & R.M.

Oil

Public Enterprises

 Technology

Telecommunications

Trading
	car               t stat

-0,0006        -0,2944

-0,0035       -0,4515

0,0012          0,3638

0,0040          0,3008

-0,0043        -1,0262

0,0036          0,7677

0,0022          0,6301

-0,0003        -0,1283

-0,0110        -2,6141

0,0009          0,1734

0,0009          0,3120

0,0013          0,3141

-0,0012        -0,3298

-0,0011        -0,3060

-0,0027        -0,5279

-0,0054        -1,1588
	car                t stat

0,0047            0,2485

-0,0033            -0,5322

0,0024                0,6986

-0,0021             -0,2305
-0,0019            -0,5450

0,0010              0,1313

0,0043               0,7899

-0,0021             -0,7772

-0,0025             -0,8727

-0,0052             -1,0189
0,0035                0,9392

-0,0031             -1,1330

0,0018                0,4321

0,0014                0,3785

-0,0037             -0,8003

0,0061               1,0568
	car                t stat

-0,0020             -0,8943

0,0063              0,8171

-0,0030             -0,9389

-0,0056             -0,6849

-0,0035             -0,8508

0,0013               0,1776

0,0051                1,1759

0,0019                0,6955

-0,0028             -0,7053

0,0061                1,1935

-0,0067             -1,0745
-0,0017             -0,3380

0,0050                0,6867

-0,0054             -0,8623

0,0035                0,6891

-0,0055             -0,3972
	car                t stat

0,0032             1,8653

0,0072             1,0992

0,0047             1,4317

0,0106             1,1292

0,0059            1,9376

0,0048             1,0015

0,0029             0,8512

0,0038             1,4051

0,0044             1,3009

0,0126             1,9180

0,0035             0,9824

0,0042             1,3151

0,0063             1,5523

0,0074             1,6085

0,0135             2,0712
0,0043             0,8202


Table V: Industry comparison with General Index/Period: (1)
	Table V
	Period (1)

	Industries
	Unde
	Exde
	Exin
	Unin

	Banks

Chemicals

Construction

Financial Services

Food & Drinks

Health

House ware & Personal Prds

Industrial Prds & Services

Pleasure

Media 

Metals & R.M.

Oil

Public Enterprises

 Technology

Telecommunications

Trading
	car               t stat

0,0020          0,8607

-0,0169        -2,1796

-0,0068        -2,0329
-0,0058        -0,4270

-0,0040        -0,9635

-0,0104       -2,1688
-0,0077        -2,2145

-0,0056        -2,1456
-0,0081        -1,9306

-0,0122        -2,1440
-0,0078        -2,5556
-0,0095        -2,1838

-0,0077        -2,0623

-0,0084        -2,1997

-0,0001        -0,0363

-0,0096        -2,0411
	car                t stat

-0,0020             -0,1087

-0,0008             -0,1398

-0,0020             -0,6008

-0,0074             -0,7886

0,0030              0,8717

0,0034               0,4146

-0,0013             -0,2495

0,0001                0,0420

0,0031                1,0693

-0,0053             -1,0313

-0,0006             -0,1792

-0,0020             -0,7552

-0,0059             -1,3966

-0,0036             -0,9345

-0,0035             -0,7623

6,61764E-05      0,0113
	car                t stat

-0,0006             -0,3071

-0,0068             -0,8821

-0,0008             -0,2700

0,0151                1,8476

-0,0065             -1,5838

0,0042                0,5598

0,0017                0,3982

0,0002                0,0852

-0,0023             -0,5982

-0,0034             -0,6774

-0,0038             -0,6107

0,0079                1,5306

0,0001                0,0268

-0,0053             -0,8437

-0,0070             -1,3866
0,0151                1,0751
	car                t stat

0,0019             1,1559

0,0166             2,5301

0,0025             0,7687

0,0260             2,7693

0,0057             1,8720

0,0103             2,1406

0,0070             2,0468

0,0056             2,0444

0,0088             2,5559

0,0138             2,1149

0,0077             2,1725

0,0064             1,9901

0,0092             2,2628
0,0109             2,3578

0,0122             1,8667

0,0107             2,0144


Table VI: Industry comparison with General Index/Period: (0, +10)
	Table VI
	Period (0,+10)

	Industries
	Unde
	Exde
	Exin
	Unin

	Banks

Chemicals

Construction

Financial Services

Food & Drinks

Health

House ware & Personal Prds

Industrial Prds & Services

Pleasure

Media 

Metals & R.M.

Oil

Public Enterprises

 Technology

Telecommunications

Trading
	car               t stat

0,0009          0,1180

-0,0144        -0,5170

-0,0109        -0,9805

0,0040          0,0894

0,0206          1,4824

-0,0047        -0,2949

0,0117          1,0106

-0,0004        -0,0467

-0,0082        -0,5925

0,0186          0,9893

-0,0021        -0,2152

-0,0074        -0,5113

0,0069          0,5524

0,0042          0,3303

0,0002          0,0136

0,0018          0,1192
	car                t stat

-0,0042             -0,0672

0,0328                1,5791

-0,0026             -0,2308

-0,0512             -1,6361

-0,0008             -0,0770

-0,0009             -0,0363

0,0171                0,9339

-0,0141             -1,5728

-0,0152             -1,5735

-0,0275           -1,6095
-0,0230             -1,8445

5,95997E-05      0,0064

0,0016                0,1178

-0,0236             -1,8101

-0,0125             -0,8198

-0,0292             -1,5056
	car                t stat

-0,0090             -1,2000

0,0140                0,5422

-0,0017             -0,1632

0,0085                0,3164

-0,0052             -0,3792

0,0132                0,5267

0,0016                0,1144

-0,0025             -0,2688

-0,0181             -1,3699

-0,0050             -0,2959

-0,0218             -1,0458

0,0272                1,5838

0,0292                1,2118
-0,0217             -1,0336

-0,0230             -1,3649

0,0765                1,6373
	car                t stat

0,0041             0,7219

0,0040            0,1836

-0,0095           -0,8646

0,0255             0,8179

0,0129             1,2628

0,0249             1,3151

0,0202             1,7780

0,0108             1,1889

0,0171             1,4997

0,0323             1,4854

0,0009             0,0782

0,0201             1,8806
0,0064             0,4719

0,0283             1,8438

0,0145             0,6713

0,0119             0,6719


Table VII: Industry comparison with General Index/Period: (0, +40)
	Table VII
	Period (0,+40)

	Industries
	Unde
	Exde
	Exin
	Unin

	Banks

Chemicals

Construction

Financial Services

Food & Drinks

Health

House ware & Personal Prds

Industrial Prds & Services

Pleasure

Media 

Metals & R.M.

Oil

Public Enterprises

 Technology

Telecommunications

Trading
	car               t stat

0,0071          0,4771

-0,0413        -0,7657

-0,0424        -1,9680

-0,0541        -0,6204

0,0246          0,9167

-0,0216        -0,7020

0,0086          0,3841

0,0123          0,7291

0,0488          1,8097

0,0179          0,4926

-0,0503        -2,5567

-0,0536        -1,9181

0,0051          0,2128

-0,0085       -0,3466

-0,0080        -0,2359
0,0496          1,6404
	car                t stat

0,0020               0,0167

-0,0001             -0,0044

-0,0021             -0,0945

0,0090                0,1494

0,0179                0,8024

-0,0067             -0,1286

0,0391                1,1008

-0,0127             -0,7329

-0,0081             -0,4354
-0,0442            -1,3410

-0,0037             -0,1536

0,0087               0,4908

-0,0095             -0,3534

-0,0165            -0,6569

-0,0204             -0,6900

-0,0723             -1,9316
	car                t stat

-0,0109             -0,7547

0,0568                1,1430

0,0017                0,0860

0,0171               0,3275

-0,0096             -0,3613

-0,0571             -1,1818

0,0024                0,0881

0,0045                0,2548

-0,0256             -0,9998

-0,0079             -0,2421

-7,8142E-06     -0,0001

0,0095                0,2882

0,0537                1,1526

-0,0143             -0,3516

-0,0144             -0,4445

0,0632               0,7007
	car                t stat

0,0134             1,2141

0,0826            1,9639

0,0070             0,3325

0,0816             1,3545

0,0501             2,5349

0,0795             2,1723

0,0418             1,8992
0,0360             2,0494

0,0435             1,9739

0,0881             2,0937

0,0144             0,6334

0,0462             2,2373

0,0571             2,1760

0,0408             1,3751

0,0468             1,1179

0,0461             1,3443


6. Conclusions

This paper studies the effects of the quarterly earnings announcement on stock prices in the Greek market. Assuming that the Greek market is an efficient market, the analysis reveals that the earnings announcement produces excessive returns, fact that constitutes a flagrant violation of the semi-strong form of the EMH theory.

I checked the methods used for adjusting the stock prices according to the earnings announcement for 80 firms which trade in the Athens Stock Exchange market. According to the Market Efficiency Theory an immediate adaptation of the stock prices around the new earnings was expected. 

The adopted methodology is the one described in literature (with some adjustments due to the presence of inconsecutive data). Two approaches towards the Post Earnings Announcement Drift in the Greek market were examined: The first compared the total sample’s returns with the General Index’s returns. Additionally, the sample was further divided into two subcategories, companies listed on the G.I. and no-listed on the G.I. companies. With these two sub-samples what is trying to be achieved is to approach the behavior of the firms listed in the G.I. and those which are not. In the second approach, the sample was divided into industry categories and for each industry the same comparison like before was computed. 

The chosen sample period cover the years from 2001 until mid 2008, while the total of observations comes up to 1677 observations (couples of eps-announcement dates). The smallest portfolio that was created consisted of 366 observations, by far many more than the 50 that Ball and Brown set as a pre-requirement for performing an event study. Furthermore, I faced some difficulties regarding the availability of data. The lack of observations from the time series of the announcement dates led me compute a different approach (compared to the international literature) about the configuration of the portfolios based on the unexpected earnings. In particular, each earnings announcement was classified to the corresponding portfolio [unexpected increase (unin), expected increase (exin), unexpected decrease (unde) and expected decrease (exde)] based on comparison between the earnings release itself (quarter t) and the median of the last three quarters [quarters: (t = -3, t = -1)]
The analysis in this paper, with 80 firms on the Athens Stock Exchange market, do not support the hypothesis that stock prices incorporate immediately the information of new quarterly earnings announcements as soon as they become publicly available. In particular (and in accordance up to a significant grade with the findings of the international literature) the announcement of abnormal positive earnings per share is accompanied by positive cumulative and statistically significant abnormal returns for the period (0, +40) after the announcement date. Moreover, the announcement of unexpected positive (negative) earnings resulted in positive (negative) and statistically significant cumulative returns for the period one day after the announcement, when the used sample is either the total of the sample or the firms listed on the G.I. The expected portfolios present a more moderate reaction (compared to the unexpected ones), with the expected sign (in most of the cases) and the t-stats being statistically insignificant (or rarely, close to the significance limit). Additionally, for the unexpected increase occasion, the CARs for the period (-40, -1) give statistically significant results, which enhances the findings regarding the inefficiency of the market. What is indicated by that is that in some cases the market starts realizing the earnings announcement, before these get announced and publicly available. 

Additionally, an important factor to point out would be the classification of the sample into industries, were some industry specific characteristics can be understood. Industries, which are under close surveillance, such as banks, do not present in general, unexpected earnings and for others, that the state’s security guarantees them, do not provide unexpected decreases. Nevertheless, the statistic significance is still present at the unexpected increase portfolio, which strength even more the estimation that the market discounts (up to a point) the upcoming earnings announcement, especially when it is a positive one. Additionally, even with this categorization, the portfolios of expected changes at stock prices, still give more mediocre results in comparison to the unexpected portfolios. 

Furthermore, it is crucial to underline at this point, that in both approaches that were used, it was found a delay in market’s reaction. In both tests, the day of the earnings announcement there was not any statistically significant result and those that followed the next period (t =1) were rapidly de-escalated (in unexpected decrease portfolio with a much faster pace than in the unexpected increase portfolio). This finding indicates the immaturity of the Greek market and maybe the inability of it to rapidly decode the new earnings announcements.

Closing, it is worth mentioning once more that the aforementioned results, with the exception a few variations caused by the unique characteristics of the Greek market, are close to the findings that the international literature provides regarding the adjustment of stock prices after the quarterly earnings announcement. It is very interesting to mention that the PEAD phenomenon is monitored with an alternative portfolios formation approach. Foster et al., in their principal study around PEAD, calculate earnings based on a particular auto-correlated model, assuming that investors compute this model and thus create expectations for the earnings. However, this specific formula, from econometric point of view, is particularly demanding, especially for the average investor. On the contrary, this paper uses a much simpler expectations formation approach around earnings and portfolios construction. Nevertheless, results close to the ones described in the international literature are found. In conclusion, the most important discovery is that PEAD seems to exist in the Greek market and actually at a significant level, providing so, a very strong indication that in the Greek market is violated, at least, the semi-strong form of the Efficiency Market Hypothesis. 
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