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Abstract: This study aims to investigate the effect of mergers and acquisitions (M&A) on shareholders’
wealth. Additionally, this study investigates the impact of the economic crisis during 2007–2008 on
the shareholders’ perceptions of gaining additional value from mergers and acquisitions. In this
paper, a sample of 84 M&As from 2006 to 2015 in Greece are studied to investigate the effect on
shareholders of bidder companies. We find significantly negative abnormal returns just before the
announcement of M&A, which negatively affects the bidder firms’ value. It is also observed that
after 2009 M&A cases decreased, maybe because of the crisis in Greece that changed the investors’
perception of a value-destroying event. Companies that engage in M&A activities during economic
downturns tend to experience a decline in shareholder value. This could be due to various factors,
such as increased uncertainty and risk associated with such activities during economic uncertainty.
By understanding the potential impact of such activities on shareholder value, companies can make
more informed decisions about whether and when to pursue M&A opportunities.
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1. Introduction

In today’s business world, prediction or speculation, and intuition have a significant
impact on the market value and future growth of any organization. A manager must be
able to predict a firm’s future activity and cash flow to raise and hold its market value.
Predictions made with proper methodology allow potential investors to be motivated to
invest their funds in a company. Theoretically, mergers and acquisitions are believed to
be a process of achieving synergy and are presumed to gain extra strength in the financial
capabilities, market size, or knowledge base of the new company. Therefore, information
on M&A is expected to be treated as “good news” for the investors, employees of both
firms, and even existing or potential customers. Thus, investors would gain extra value
for their shares and eventually might earn some extra money, hence premium, by selling
their stocks at the time of announcing the “good news”, i.e., predicting and discounting
a future increase in share price. However, empirical evidence does not indicate the same
scenario every time. Some studies suggest that the motivation behind an M&A and the
unequal distribution of benefits among the bidder and target firms are two main reasons
creating conflict and thus hindering the natural process of adding up more value to the
new company.

The primary objective of this study is to present additional empirical evidence of M&A
in Greece that resulted in abnormal returns and to examine the impact of the economic crisis
on the abnormal returns of acquiring firms from M&A. This study also applies relevant
theories to explain the reasons why some M&As are successful in generating abnormal
returns while others are not.

This paper aims to answer the following research questions:
Are there statistically significant abnormal returns of Greek bidding firms around

M&A announcements? Do different definitions of event windows affect the conclusions
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about M&As’ effects on value creation? Are some statistical properties, like non-normal
distribution, responsible for differences in findings? Did the economic crisis in Greece
change the effect of M&As on bidders’ value creation?

We contribute to the current literature in several ways. First, to the best of our
knowledge, this is one of the first papers that investigated the impact of the economic crisis
during 2007–2008 on the value-creation process of mergers and acquisitions in Greece. It
is also important to examine if there are changes in the perception of investors toward
M&As in Greece, especially after the economic crisis. These observations will be immensely
helpful for further research in this field if any positive evidence comes out through this
study.

Mergers and acquisitions (M&As) have been a popular strategy for firms seeking to
expand their operations, gain market share, and increase profitability. However, the impact
of M&As on shareholders’ wealth has been a subject of intense debate. In Greece, several
studies have investigated the effect of M&As on shareholders’ wealth, and the results
have been mixed. Some studies suggest that M&As have a positive impact on shareholder
wealth, while others find no significant effect or even negative effects. Overall, it seems
that the impact of M&As on shareholders’ wealth in Greece depends on various factors,
such as the characteristics of the acquiring and target firms, the financing structure of the
deal, and the economic and regulatory environment. Despite the mixed findings, M&As
remain a popular strategy in Greece, and firms are likely to continue pursuing such deals
in the future.

2. Literature Review

A successful M&A is expected to result in a comparatively larger company with
stronger resources and more accessible finance. It is also expected that the new company
will have more cashflows than those of the merged companies. It would also find a decrease
in competitive forces, cost efficiency, and other positive changes. On the other hand, because
of more stable cash flows, the new company would enjoy lower borrowing costs as the
creditors and lenders would feel more comfortable offering credit facilities.

However, not all M&As result in these positive consequences. According to Brealey
et al. (2001), failing to fully integrate the merged companies may be the outcome of
employees’ and managers’ fear of a change in their working status and/or conflicts be-
tween different attitudes (Monga 2021; Arasa 2020; Tampakoudis and Anagnostopoulou
2020). Fears that relate to a working status include loss of employment, salary decrease,
movement into a lower administrative level/position of lower social status or geographic
area, increased performance standards, increased control, need for additional training, etc.
Attitude-related obstacles may result from past “wars” between the merged companies
(e.g., two former competitors that were fighting each other now must join the same “army”),
bad experiences with M&As in the past (e.g., people within the organization suffered a lot
after past M&As), personal reasons (e.g., a different way of “doing things”), etc.

Except for behavioral reasons, an M&A may fail because of incomplete or insufficient
evaluation of potential benefits, checks of the target company’s financial condition, and
so on (see AT Kearney 1999; and Weber and Camerer 2003). Uncontrolled factors may
also contribute to such failures. Protopapas et al. (2003) note that markets are sometimes
unpredictable to such an extent that may rip off any synergy regarding market share,
decreased competition, etc. Furthermore, M&As may cause governmental action to protect
working contracts, safeguard employment, and prevent from monopolies being formed,
among others.

Heaton (2002) also notes that some M&As should not have taken place at the beginning
because of questionable motives (this is not the case of innocent mistakes during the
evaluation phase). The author explains that, in such cases, M&As are not the outcome of
targeted synergies or any other related benefit but, rather, they stem from managers’ vanity,
what one could call “managerial hubris”. When managers move into an M&A driven by
their will to find themselves in an “empire building” (i.e., put themselves in charge of a
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larger organization) and, hence, become more prestigious, the potential of achieving true
benefits is lessened. Furthermore, the more a company attempts to acquire or merge with
another one, the higher the bid it must offer to accomplish the agreement. It is obvious that
the bid cannot increase infinitely because, after a certain level, added value will no longer
be possible to achieve.

The benefits of M&As may be investigated based on two performance criteria, i.e., the
operating and other types of performance except for stock prices and the returns earned by
the stockholders of bidders, targets, or both. The first criteria deal with M&As’ expected
benefits in terms of the firm’s profitability, return on investment, and other measures of
financial performance (Teti and Tului 2020). In this case, the newly formed firm is compared
with other similar companies in the industry or the industry average.

The second criteria deal with M&As’ effects on the stock prices of bidders and/or
targets. In most cases, the value creation for bidders becomes the main concern of related
investors because the number of listed bidders is normally higher than that of targets, and
therefore, stock data are more frequently available for bidders than for targets. However,
in this criterion, the value creation is measured with cumulative abnormal returns or
cumulative average abnormal returns.

Dodd and Ruback (1977) investigate the effect of M&As on abnormal returns in the
US Using a period of 73 up to 14 months before the event and 14 up to 73 months after the
event, they find that during the month of the M&A announcement, the stockholders of
target firms earn abnormal returns of approximately 21% if the transaction is accomplished
and approximately 19% in case the M&A is not completed. By contrast, stockholders of
bidder firms earn significantly lower abnormal returns of approximately 3%.

Dodd (1980) studies the abnormal returns of merged companies in the US during
1970–1977 one day before and on the day of the event. He finds that the cumulative
abnormal returns of bidders are significantly negative and equal to −1.09% during the
event window while being equal to +0.8% during the 20 day period before “day −1”. By
contrast, stockholders of target firms enjoy CARs of +13.41% and 21.78%, respectively, for
the two time periods reported above. Asquith (1983) estimates CARs for a 2 day event
window in the US during 1962–1976. The study reveals that CARs near the M&A equal
0.2% and are not significantly different from those computed for the 20 day period before
“day −1” for bidders. By contrast, CARs are +6.2% for target firms in the event window
and +13.3% for the 20 day period before “day −1”.

Eckbo (1983) performs a similar study for the period 1963–1978 but uses a 3 day event
window (days are −1, 0, and +1). The author finds that stockholders of bidders suffer
negative CARs of 0.07% compared to the positive ones (+1.58%) they enjoy during the
20 day period before the event. CARs for target firms are +6.24% and +14.08% for the two
periods, respectively.

Using a sample of bidder firms during 1969–1974, Malatesta (1983) computes CARs
for the 30 days until the event and reports CARs of 0.9% for bidders and +16.8% for targets.

Franks and Harris (1989) investigated the effect of M&As in the UK and the US during
1955–1985. The authors use a 3-day event window (−1, 0, and +1) and a 2-month estimation
period until day −11 (day −71 until −11). The study reveals that UK target firms suffered
significant negative CARs of 3.6% while their US counterparts enjoyed insignificant positive
CARs of 0.1%.

Agrawal et al. (1992) computed CARs for merged companies in the US during 1955–
1987 and found that 5 years after the M&A, only 44% approximately of merged companies
enjoyed positive CARs, which averaged −10.26%. Sudarsanam et al. (1996) investigated
the effect of M&As on synergies and stock performance in the UK during 1980–1990 using
the market model. Expected returns are computed for the period of 290 to 41 days before
the M&A announcement. The study’s findings suggest that M&As create value for the
stockholders of both the bidders and the targets. However, when highly valued companies
merge with companies of lower value, the stockholders of the former suffer losses in terms
of value.
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Higson and Elliott (1998) investigated the effect of M&As in the UK from 1975 to 1990
and found that bidders suffered negative CARs during the announcement period, but
CARs are zero for the 3 year period after the event. Goergen and Renneboog (2004) study
the effect of M&As that took place in Europe during the 1980s. CARs are computed for
a time window of 120 days equally split before and after the event. The study’s findings
suggest that stockholders of target firms enjoy CARs of 9% that reach 23% if the 2 month
period before the event is also accounted for. Stockholders of bidders also enjoy positive
CARs but to a much lesser degree (0.7%).

Martynova and Renneboog (2006) study M&As in Europe during 1993–2001 and find
CARs of +0.95% for target firms for a 40 day period before the event.

Antoniou et al. (2006), define a 3 day event window for M&As in the UK during
1985–2004. According to their results, CARs are −1.3% for the event window [−1,1] and
−1.4% if the event window changes to [−2,2]. Petmezas (2009) defines a 5 day time window
(−2 to +2 days) and report positive abnormal returns for UK bidders during 1984–2003.

Rani et al. (2013) investigate the effect of corporate governance on M&As’ CARs in
India during 2003–2008 and use multiple event windows, namely 3, 5, 7, and 11 days
around the event. The authors report that CARs for bidders were 0.99% 1.54% 1.96%, and
1.95%, respectively, for the above-mentioned event windows.

Varmaz and Laibner (2016) investigate M&As in the US during 1999–2015 and compute
CARs for 13 periods ranging from the day of announcement until 40 days around it.
According to their findings, bidders enjoy positive CARs for periods up to 5 days before
and 5 days after M&As but they suffer negative CARs in longer periods around the event
(Wasilewski et al. 2021; Tampakoudis et al. 2022). By contrast, CARs are positive for targets
no matter what time period around the event is considered.

3. Research Design
3.1. Data Sampling

Information on M&As in Greece comes from the annual reports of the Hellenic Capital
Market Commission (HCMC). Among others, these reports present the title and date of
M&As that took place during the respective year. We use this date as the date of the event.
Unfortunately, in some cases, no date is reported (only the calendar year during which the
M&A took place is available) and, hence, the corresponding M&As are excluded from the
sample. The available reports come from the period 2006–2015 and produce a sample of
179 M&As during that period. However, there were 7 M&As that took place in 2005 and
were reported in the 2006 report. Moreover, the number of M&As without any specific
date is 13. Consequently, the search for stock data regards 159 cases (as, from the original
sample of 179 M&As, we excluded the aforementioned 20 M&As). It must be emphasized
that the term “case” here does not imply “firms” but M&As because some firms participate
in M&As more than once during the reviewed period. Therefore, the number of firms is
less than 159. The distribution of these 159 M&As during 2006–2015 is presented in the
following Figure 1 (number of M&As per year).

As can be seen in Figure 1, the effect of the recent crisis is more than evident in M&A
action in Greece. Although the annual number of M&As is about 20–25 until 2008 (the year
the crisis began in the US), we note an extensive decrease afterward that leads to an annual
number of M&As around 10–13 except for 2011. It must be noted that the higher number
of M&As during 2011 is due to M&As by banks (probably because of recapitalization
procedures) and fish farms (an industry that had long struggled to survive). An χ2 test of
goodness-of-fit led to a value of 2.8, which is significantly lower than the critical value of
χ2 for k − 1 = 10 − 1 = 9 degrees of freedom (3.325) at the 5% level. This means that the
assumption of uniform distribution of M&A numbers across the sampled year is rejected at
the 5% level. The 159 M&As are distributed across listed and non-listed firms as follows.
There are 157 listed and 2 non-listed bidders. There is no relevant information available for
13 targets and the rest 146 of them are divided into 24 listed and 122 non-listed ones.
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Figure 1. Distribution of M&As with known dates during 2006–2015 in Greece.

Stock data were searched for in two databases. We begin our search at Yahoo Finance
and in cases where no available data existed, we moved on with searching it at the website
of “Naftemporiki”, one of the oldest Greek portals dealing with economic information
and information regarding the Hellenic Exchange (Athens Stock Exchange). Since our
maximum estimation window starts 160 days before the event (see next section) some data
come from 20.05 (for M&As that took place in 2006). This procedure led to the following.
First, none of the two databases reported data available for 65 bidders either because the
company is now delisted or because it has merged with another one in the past and its
stock stopped trading. For 9 firms, no suitable data were found, i.e., although the company
is included in the database, the stock data provided are outside the estimation period.
One case had also to be excluded because the M&A was announced during the period of
capital controls (imposed on 28 June 2015) that left the stock exchange out of work until
mid-August for some weeks (there are no data for the event window). Consequently, a
sample of 84 M&As with data available for listed bidders was formed. Recalling that the
sampling procedure started with 179 M&As, this figure gives us approximately 47% of
cases with available data. The following Figure 2 summarizes the sample’s “identity”.
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As expected, delisted companies are much more pronounced in the sub-sample that
covers the period until 2009. Focusing solely on cases with available data (totalling 84),
those with data until (after) 2009 form 34% (66%) of all cases. Although the sample size
seems to be small, it is comparable to other studies that concern much larger economies
compared to the Greek one. For instance, Goergen and Renneboog (2004) examine a sample
of 228 observations for the European market, while the sample size used by Chang (2002)
for the US market consists of 281 cases.

3.2. Selection of Statistical Model

This study follows one of the most widely used methods to investigate M&As’ abnor-
mal returns, namely the event study approach. The main purpose of this methodology is
to isolate excess stock returns because of the “event” under investigation, in our case the
M&A. This methodology was initially developed by Fama et al. (1969) followed by Brown
and Warner (1980, 1985). In brief, the event study methodology consists of comparing
actual stock returns with expected ones around a time “window”, i.e., a period that starts
before the event and ends after it, the difference is called “abnormal return”. The formula
to compute abnormal returns is as follows:

ARj,t = Rj,t − E(Rj,t)

where
j = 1, 2, . . . , N is the index of companies (N is the number of sample firms)
t = 1, 2, . . . , T is the index of time periods (T is the number of T periods examined)
AR stands for “abnormal returns”
R stands for “actual returns”
E(R) stands for “expected returns”
In simple terms, the abnormal return is the excess return earned by stockholders

because of the M&A and can be either positive or negative. Obviously, an M&A leading to
positive (negative) abnormal returns creates (destroys) value. Returns can be computed as
simple percentage change from one period to another, i.e., Rt = (Pt − Pt−1)/Pt−1 where P
stands for the stock price. With respect to the unit of time, there is no absolute consensus.
Some researchers support the view that daily returns should be used while others suggest
using monthly returns to avoid extreme deviations from normality. The distribution of
daily returns may deviate from normality because of instant “ups” and “downs” of stock
prices while (average) monthly returns are generally considered a “safer” choice because
the effect of stock price “ups” and “downs” on stock returns’ distribution is somewhat less
severe. In this study, we use daily returns because, in our opinion, they better reflect what
happens in reality regarding the way markets act. To explain, we find it rather unrealistic
to assume that markets, i.e., the investors, are not (or do not think of being) involved in
everyday transactions. Monthly returns imply, at least to a certain degree, that markets
form their expectations every 30 calendar or 25 working days. Obviously, this cannot be
the case although, from a methodological standing, it may help deal with technicalities
like the deviation from normality. It must be noted, however, that the estimation periods
applied here (see below) are too long for deviations from normality to be an issue.

The first step to performing an event study analysis is to define the time window
reported earlier. Some studies apply a 60 day period, e.g., Franks and Harris (1989), divided
evenly before and after the “event” while others apply wider time windows reaching up
to 240 days around the event, e.g., Bradley et al. (1988). Normally, the day of the event
(or its announcement) is set to be “day 0”. Thus, the days that precede the event are −1,
−2, etc. where lower values imply greater distance from the event, e.g., “day −25” means
25 days before the event. In a similar way, days after the event take positive value but, in
this case, lower values imply that the respective day is closer to the “event day”. It must
be noted that some researchers favor the use of different time windows within the same
study to capture the effect of time span on abnormal returns. This approach is also adopted
here for this reason. In particular, we set two different event windows to check if this leads
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to significantly different findings. The “short” time window is set to 3 days, following
Chakrabarti et al. (2005), i.e., [−1, 1], while the “long” one is set to 11 days following Rani
et al. (2013), i.e., [−5, 5].

E(R) is estimated using several models (e.g., the Capital Asset Pricing Model or the
Market Model) and past data for stock returns for the estimation period, which may vary
from a few months to almost a year. Data availability and the ability to compare findings
with similar studies are among the reasons for the different approaches among researchers.
The estimation period stops earlier than the left limit of the event window (see above). For
example, if the event takes place on 30 November 2016 and the researcher sets a 3 day event
window, data to estimate E(R) will come from the period 30 October 2013 to 30 October
2016 assuming a 3 year estimation period. The 30 days between the end of the estimation
period and the event window are set to avoid possible effects on stock prices (and returns)
because of suspicions or rumors regarding the event. In this example, it is implied that
there has been no such effect or, simply put, that investors (or “the market”) had no idea
of the forthcoming M&A 30 days before it was announced. Following Chakrabarti et al.
(2005), our estimation period is set to 119 days and stops 41 days before the event, therefore
it is set as [−160, −41]. This leaves 40 working days between the end of the estimation
period and the event or approximately 2 calendar months, which should be enough time
for the market not to have discounted any benefit of the forthcoming M&A. Of course, this
choice is subject to criticism.

Once the estimation period and event window have been defined, the abnormal
returns are computed for each day in the event window. Then, we compute the average
for each event day for all M&As included in the sample to get the average abnormal
return (AAR) attributed to M&As. Summing all AARs provides the cumulative average
abnormal return (CAAR) due to M&As that is, obviously, a measure of value creation,
if positive, or value destruction, if negative, of M&As at the market under investigation.
Following Varmaz and Laibner (2016), value creation is investigated with a t-test to check if
abnormal returns on each day of the event window are (or are not) significantly different
from 0 and/or check if the average cumulative abnormal returns (average CARs), i.e., the
cumulative abnormal return earned on average from investors, are significantly different
from 0. The difference between the two approaches lies in that the first one tests daily
effects around the M&A announcement while the second examines the total effect for the
period around the M&A announcement.

We use the Market Model and linear regression (Varmaz and Laibner 2016) to estimate
expected returns as follows (where m stands for “market”):

E(Rit) = aˆi + βˆiRmt

The market is represented by the FTSE/XA Large Cap index that consists of the
25 largest, in terms of market capitalization, listed companies in Greece. This index was
chosen because it includes most of the bidders examined here. Another reason is that other
indexes, e.g., the General Index or the FTSE/XA Mid Cap, may be affected by zero returns
concerning inactive stocks, temporarily delisted companies, companies under supervision,
etc. Data for the market were downloaded from “capital.gr”, a Greek financial information
website.

All statistical tests are performed at the 5% level of significance (unless otherwise
stated). The notations used for the variables examined are given in Table 1.
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Table 1. Name of variables and Notations.

Notations Name of the Variables

AR_MINUS_5 the average abnormal return 5 days before the event
AR_MINUS_4 the average abnormal return 4 days before the event
AR_MINUS_3 the average abnormal return 3 days before the event
AR_MINUS_2 the average abnormal return 2 days before the event
AR_MINUS_1 the average abnormal return 1 day before the event
AR_0 the average abnormal return 5 on the day of the event
AR_PLUS_1 the average abnormal return 1 day after the event
AR_PLUS_2 the average abnormal return 2 days after the event
AR_PLUS_3 the average abnormal return 3 days after the event
AR_PLUS_4 the average abnormal return 4 days after the event
AR_PLUS_5 the average abnormal return 5 days after the event
CAR_MINUS_1_PLUS_1 the cumulative average abnormal return 3 days around the event
CAR_MINUS_5_PLUS_5 the cumulative abnormal return 11 days around the event

With respect to the sampling procedure, it is noted that relevant data are hard to
find especially when they are related to old M&As. This happens because some firms
have been delisted or merged and, thus, their stock data are not available by widely used
databases. Although this issue was not completely dealt with, the size of the sample used
is comparable to that of samples regarding much larger markets. Nevertheless, there exists
preliminary evidence suggesting that the recent crisis negatively affected the number of
M&As in Greece. To check for possible effects of different methodological designs, two
different event windows, in terms of duration, are considered to investigate abnormal
returns around M&As.

4. Empirical Data Analysis and Discussion
4.1. Normal Distribution Tests

Table 2 reports the results of the Kolmogorov–Smirnov and Shapiro–Wilk tests for the
normal distribution of ARs, AARs, and CARs.

Table 2. Normality tests—Initial data set.

Kolmogorov–Smirnov Shapiro–Wilk

Statistics df Sig. Statistics df Sig.

AR_MINUS_5 0.487 84 0.000 0.206 84 0.000
AR_MINUS_4 0.498 84 0.000 0.193 84 0.000
AR_MINUS_3 0.490 84 0.000 0.222 84 0.000
AR_MINUS_2 0.485 84 0.000 0.172 84 0.000
AR_MINUS_1 0.490 84 0.000 0.206 84 0.000

AR_0 0.496 84 0.000 0.246 84 0.000
AR_PLUS_1 0.482 84 0.000 0.250 84 0.000
AR_PLUS_2 0.500 84 0.000 0.154 84 0.000
AR_PLUS_3 0.495 84 0.000 0.220 84 0.000
AR_PLUS_4 0.488 84 0.000 0.195 84 0.000
AR_PLUS_5 0.480 84 0.000 0.215 84 0.000

CAR_MINUS_1_PLUS_1 0.489 84 0.000 0.211 84 0.000
CAR_MINUS_5_PLUS_5 0.494 84 0.000 0.226 84 0.000

Table 2 shows that the hypothesis of normal distribution is rejected for all variables
irrespective of the test considered (sig < 0.05). To avoid the effect of extreme deviation from
normality we performed an outlier check using boxplots to delete extreme outliers and
then test again for normal distribution. For most variables, deleting a few outliers leads
to boxplots without extreme outliers. Boxplots of initial and trimmed data are given in
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Appendix A. For each variable, the boxplot produced for initial data is contrasted with that
after trimming extreme outliers.

Table 3 suggests that deviation from normal distribution has been reduced for all
variables. This is evidenced by the increased p-values of corresponding tests. However,
despite deleting extreme outliers, the assumption of a normal distribution is still rejected
(sig. < 0.05) for most variables (11 out of 13). It is then useful to move on with reporting
evidence regarding the initial dataset and the dataset with deleted extreme outliers to see
whether findings change from one dataset to the other. In the remainder of the paper, the
two samples will be called “initial” and “trimmed”, respectively.

Table 3. Normality tests after deleting extreme outliers.

Kolmogorov-Smirnov Shapiro-Wilk

Statistics df Sig. Statistics df Sig.

AR_MINUS_5 0.136 73 0.002 0.963 73 0.031
AR_MINUS_4 0.117 74 0.014 0.953 74 0.007
AR_MINUS_3 0.107 73 0.039 0.966 73 0.046
AR_MINUS_2 0.138 72 0.002 0.930 72 0.001
AR_MINUS_1 0.121 72 0.011 0.959 72 0.019

AR_0 0.112 72 0.025 0.962 72 0.029
AR_PLUS_1 0.116 70 0.021 0.950 70 0.007
AR_PLUS_2 0.087 73 0.200 0.974 73 0.135
AR_PLUS_3 0.111 73 0.026 0.961 73 0.022
AR_PLUS_4 0.135 74 0.002 0.943 74 0.002
AR_PLUS_5 0.163 68 0.000 0.947 68 0.006

CAR_MINUS_1_PLUS_1 0.119 74 0.011 0.946 74 0.003
CAR_MINUS_5_PLUS_5 0.097 74 0.083 0.969 74 0.065

4.2. Descriptive Statistics

Table 4 reports descriptive statistics, namely mean, median, standard deviation, kurto-
sis, and skewness, for all variables and both samples.

From Table 4, we see that non-normality affects descriptive statistics to a very extended
degree. For instance, the mean of abnormal returns 5 days before the event (AR_MINUS_5)
is −963.262 and 0.006 for the initial and trimmed sample, respectively. Another piece of
evidence regarding the effect of non-normality relates to differences between the mean
and median. For the variable reported above, the difference between the two metrics is
−963,263 (= −963.262 − 0.001) and 0.003 (= 0.006 − 0.003) for the two samples, respec-
tively. Additionally, the standard deviation computed in the initial sample is hundreds of
thousands higher than that computed in the trimmed sample. For example, the standard
deviation of abnormal returns four days before the event (AR_MINUS_4) in the initial
sample is more than 345,060 than that in the trimmed one (= 11387.225/0.033). Finally, both
the skewness and kurtosis suggest that, on the one hand, there are extreme deviations from
normality in the initial sample and, on the other hand, dropping out extreme outliers leads
to less severe non-normality. To explain, values of skewness in the initial sample are very
far from 0 (which corresponds to normal distribution) while those of kurtosis are very far
from 3 (which corresponds to normal distribution). By contrast, when the trimmed sample
is used, skewness is close to 0 (the largest difference, in absolute value, relates to abnormal
returns four days after the event, AR_PLUS_4) while the value of kurtosis is much closer to
3 when compared to the value of kurtosis in the initial sample (although still away from
a value that would permit to assume a normal distribution). The improvement achieved
by deleting outliers is also evident in the histograms presented in Appendix B. As in the
case of boxplots, we contrast histograms prepared for the initial sample to those prepared
for the trimmed sample. With minor exceptions, the distribution of all variables in the
trimmed sample is, approximately, bell-shaped while that in the initial sample is far from
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even approaching being such. This is additional evidence of the usefulness to compare
evidence (and thus, conclusions drawn) based on initial data and trimmed data.

Table 4. Descriptive statistics.

N Mean Median Std. Deviation Skewness Kurtosis

PANEL A: INITIAL

AR_MINUS_5 84 −963.262 0.001 4744.894 −5.327 27.983
AR_MINUS_4 84 274.422 −0.007 11,387.225 6.939 61.632
AR_MINUS_3 84 −827.320 −0.003 3895.957 −5.429 30.552
AR_MINUS_2 84 496.160 −0.002 9433.135 7.545 67.428
AR_MINUS_1 84 −882.057 −0.007 4322.376 −5.195 26.350

AR_0 84 −842.689 −0.005 3616.690 −4.590 20.539
AR_PLUS_1 84 −812.086 −0.001 4542.388 −5.014 27.042
AR_PLUS_2 84 581.702 −0.003 9808.163 7.852 71.000
AR_PLUS_3 84 −610.407 0.004 3081.988 −5.390 29.196
AR_PLUS_4 84 −531.415 −0.003 3425.308 −6.349 41.485
AR_PLUS_5 84 −497.492 0.000 2402.937 −6.001 37.627

AAR_MINUS_1_PLUS_1 84 −845.611 −0.003 4048.298 −5.072 24.837
AAR_MINUS_5_PLUS_5 84 −419.495 −0.001 3121.921 −5.301 33.097
CAR_MINUS_1_PLUS_1 84 −2536.832 −0.009 12,144.895 −5.072 24.837
CAR_MINUS_5_PLUS_5 84 −4614.445 −0.013 34,341.133 −5.301 33.097

PANEL B: TRIMMED

AR_MINUS_5 73 0.006 0.003 0.041 −0.243 0.521
AR_MINUS_4 74 −0.005 −0.002 0.033 0.371 1.856
AR_MINUS_3 73 0.000 0.000 0.033 0.250 0.572
AR_MINUS_2 72 0.001 −0.002 0.039 0.525 1.769
AR_MINUS_1 72 −0.010 −0.005 0.032 −0.127 1.297

AR_0 72 −0.004 −0.001 0.037 −0.253 0.837
AR_PLUS_1 70 0.005 0.002 0.034 0.312 1.333
AR_PLUS_2 73 −0.005 −0.002 0.039 −0.212 0.682
AR_PLUS_3 73 0.012 0.006 0.042 0.532 0.767
AR_PLUS_4 74 −0.011 −0.002 0.037 −0.649 1.608
AR_PLUS_5 68 0.009 0.003 0.025 0.393 0.788

AAR_MINUS_1_PLUS_1 74 −0.001 −0.001 0.023 0.175 1.717
AAR_MINUS_5_PLUS_5 74 0.000 −0.001 0.012 0.129 1.767
CAR_MINUS_1_PLUS_1 74 −0.003 −0.003 0.069 0.175 1.717
CAR_MINUS_5_PLUS_5 74 0.001 −0.011 0.132 0.129 1.767

4.3. Findings on Abnormal Returns
4.3.1. Daily Abnormal Returns

Table 5 reports the findings regarding daily abnormal returns, i.e., abnormal returns
from 5 days before the event until 5 days after it. The hypothesis tested here is that ARs are
not significantly different from 0. For reasons already explained, the respective analysis is
performed for both the initial and the trimmed samples.

Once again, it becomes apparent that extreme deviations from normality may sig-
nificantly affect empirical findings and, thus, the conclusions about value creation or
destruction because of M&A. To explain, when the initial sample is considered, we find that
abnormal returns are, on average, significantly different from zero only on the day of the
event announcement, i.e., day “0” (t-sig < 0.05). However, this result may be a manifestation
of the non-normal distribution of the abnormal returns in the initial sample. By contrast, if
the trimmed sample is considered, we find mixed evidence of daily abnormal returns. In
particular, the daily abnormal returns are, on average, not significantly different from zero 5
to 2 days before the event (t-sig > 0.05 for AR_MINUS_5, AR_MINUS_4, AR_MINUS_3, and
AR_MINUS_2) and become significantly negative on the day that immediately precedes it.
On the day of the event and the two days after it, abnormal returns are not significantly
different from 0, however, they become significantly positive on the 3rd day after the event,
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negative on the 4th, and again positive on the 5th day after the event. It is then concluded
that M&As lead to significant negative abnormal returns immediately before they are
announced and possibly on the day of the announcement. With respect to the days after the
event, we find mixed evidence. Additionally, it is evident that conclusions depend upon
the sample studied and may substantially change if abnormal returns are far from being
normally distributed, as in the initial sample.

Table 5. t-test for mean difference of daily abnormal returns from day −5 to day +5.

t df
Sig.

(2 Tailed)
Mean

Difference

95% Confidence Interval
of the Difference

Lower Upper

PANEL A: INITIAL

AR_MINUS_5 −1.861 83 0.066 −963.262 −1992.968 66.443
AR_MINUS_4 0.221 83 0.826 274.422 −2196.758 2745.601
AR_MINUS_3 −1.946 83 0.055 −827.320 −1672.795 18.154
AR_MINUS_2 0.482 83 0.631 496.160 −1550.956 2543.276
AR_MINUS_1 −1.870 83 0.065 −882.057 −1820.070 55.956

AR_0 −2.135 83 0.036 −842.689 −1627.559 −57.819
AR_PLUS_1 −1.639 83 0.105 −812.086 −1797.845 173.672
AR_PLUS_2 0.544 83 0.588 581.702 −1546.800 2710.204
AR_PLUS_3 −1.815 83 0.073 −610.407 −1279.239 58.426
AR_PLUS_4 −1.422 83 0.159 −531.415 −1274.753 211.922
AR_PLUS_5 −1.898 83 0.061 −497.492 −1018.961 23.977

PANEL B: TRIMMED

AR_MINUS_5 1.194 72 0.236 0.006 −0.004 0.015
AR_MINUS_4 −1.389 73 0.169 −0.005 −0.013 0.002
AR_MINUS_3 −0.022 72 0.983 0.000 −0.008 0.008
AR_MINUS_2 0.194 71 0.847 0.001 −0.008 0.010
AR_MINUS_1 −2.701 71 0.009 −0.010 −0.018 −0.003

AR_0 −0.964 71 0.338 −0.004 −0.013 0.004
AR_PLUS_1 1.357 69 0.179 0.005 −0.003 0.013
AR_PLUS_2 −1.111 72 0.270 −0.005 −0.014 0.004
AR_PLUS_3 2.468 72 0.016 0.012 0.002 0.022
AR_PLUS_4 −2.476 73 0.016 −0.011 −0.019 −0.002
AR_PLUS_5 2.841 67 0.006 0.009 0.003 0.015

4.3.2. Cumulative Abnormal Returns

Table 6 reports the findings regarding cumulative abnormal returns for the 2 event
windows considered, i.e., [−1, 1] and [−5, 5]. Here, the hypothesis tested is that CAARs
are not significantly different from 0 (at the 5% level) in both the initial and the trimmed
samples.

The findings presented in Table 6 lead to conclusions that are identical to those reached
from the analysis of the preceding table. Hence, it is shown that M&As lead to neither
positive nor negative cumulative abnormal returns around the day they are announced
no matter what event window is examined, 3 day or 11 day. As far as the effect of non-
normality is concerned, the evidence suggests that the hypothesis of non-zero returns is
more clearly rejected if data without extreme outliers are considered.
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Table 6. t-test for mean difference of cumulative abnormal returns from day −1 to day +1 and from
day −5 to day +5.

t df
Sig.

(2 Tailed)
Mean

Difference

95% Confidence Interval
of the Difference

Lower Upper

PANEL A: INITIAL

CAR_MINUS_1_PLUS_1 −1.914 83 0.059 −2536.832 −5172.436 98.771
CAR_MINUS_5_PLUS_5 −1.232 83 0.222 −4614.445 −12,066.928 2838.037

PANEL B: TRIMMED

CAR_MINUS_1_PLUS_1 −0.419 73 0.676 −0.003 −0.019 0.013

CAR_MINUS_5_PLUS_5 0.091 73 0.928 0.001 −0.029 0.032

4.4. Discussion

The previous section made clear that, in general, M&As in Greece do not have the
hypothesized value-creating effects for stockholders of bidder firms. However, there is
some evidence suggesting the existence of non-zero abnormal returns but without a clear
pattern. It makes no obvious sense that daily abnormal returns are significantly negative
one day before the event, then turn into not being significantly different from zero until
2 days after the event, and follow an “upside-down” trajectory from the third to the fifth
day after the event being significantly positive, negative, and then again positive. The only
reasonable explanation that comes to mind for this “strange” behavior of returns is that
bidders’ stockholders are somewhat surprised by the M&A announcement and engage in
very active trading until they clarify if the M&A is value-creating or not. This perhaps could
explain the “ups and downs” of abnormal returns a couple of days after the announcement.

Another possible explanation is related to the methodology used to test the assumption
of zero abnormal returns. Given that normality is not achieved even when dropping out
extreme outliers, it is possible for parametric tests, like the t-test used here, to be misleading.
To check for this possibility, we also performed the Wilcoxon signed-rank test to test the
hypothesis that the median value of abnormal returns (in every computational version) is
equal to zero. These results are reported in Table 7 (medians are reported for convenience).

Based on what is reported in Table 7 for the initial sample, all significant abnormal
returns are negative. With respect to daily ones, we note that stockholders of bidders suffer
negative abnormal returns on days −4, −3, −1, 0, and 4. Furthermore, the median of
cumulative average abnormal returns in the short window is also significantly less than
zero, suggesting the existence of negative abnormal returns during the 3 day period around
the event. By contrast, there is no evidence to suggest that average or cumulative abnormal
returns are not zero in the long window, i.e., 11 days around the event. However, the effect
of non-normality seems to be present also here given that the median test in the trimmed
sample leads to almost totally different findings. To explain, significant and negative (daily)
abnormal returns are found only on the day before the event (this is in line with results
regarding the initial sample). By contrast, stockholders of bidders enjoy significant and
positive (daily) abnormal returns 3 and 5 days after the event. Moreover, no evidence of
significant abnormal returns is found for any of the event windows considered.

To check further, we compare the percentages of cases with positive abnormal returns
in the initial sample (extreme values do not affect this kind of analysis because they are
classified as any other positive or negative value). We use dummy variables (denoted with
“_DUMMY” at end of the so far used ones) that take the value of 1 if the abnormal return is
positive and 0 otherwise. The percentages of positive and negative abnormal returns along
with goodness-of-fit χ2 test results, are reported in Table 8.
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Table 7. Wilcoxon signed-rank test for median daily, average, and cumulative abnormal returns in
the initial and trimmed sample (test value = 0).

INITIAL TRIMMED

N Median W-Sig. N Median W-Sig.

AR_MINUS_5 84 0.001 0.925 73 0.003 0.149
AR_MINUS_4 84 −0.007 0.004 74 −0.002 0.070
AR_MINUS_3 84 −0.003 0.035 73 0.000 0.832
AR_MINUS_2 84 −0.002 0.409 72 −0.002 0.559
AR_MINUS_1 84 −0.007 0.000 72 −0.005 0.005

AR_0 84 −0.005 0.035 72 −0.001 0.394
AR_PLUS_1 84 −0.001 0.844 70 0.002 0.245
AR_PLUS_2 84 −0.003 0.102 73 −0.002 0.351
AR_PLUS_3 84 0.004 0.230 73 0.006 0.029
AR_PLUS_4 84 −0.003 0.021 74 −0.002 0.055
AR_PLUS_5 84 0.000 0.779 68 0.003 0.013

CAR_MINUS_1_PLUS_1 84 −0.009 0.023 74 −0.003 0.548
CAR_MINUS_5_PLUS_5 84 −0.013 0.593 74 −0.011 0.848

Table 8. Proportion of cases with negative and positive abnormal returns and χ2 tests.

Counts Percentages χ2 Test

Negative Positive Negative Positive Statistics Sig.

AR_MINUS_5_DUMMY 49 35 58% 42% 2.333 0.127
AR_MINUS_4_DUMMY 51 33 61% 39% 3.857 0.050
AR_MINUS_3_DUMMY 47 37 56% 44% 1.190 0.275
AR_MINUS_2_DUMMY 47 37 56% 44% 1.190 0.275
AR_MINUS_1_DUMMY 56 28 67% 33% 9.333 0.002

AR_0_DUMMY 48 36 57% 43% 1.714 0.190
AR_PLUS_1_DUMMY 44 40 52% 48% 0.190 0,663
AR_PLUS_2_DUMMY 46 38 55% 45% 0.762 0.383
AR_PLUS_3_DUMMY 35 49 42% 58% 2.333 0.127
AR_PLUS_4_DUMMY 48 36 57% 43% 1.714 0.190
AR_PLUS_5_DUMMY 42 42 50% 50% 0.000 1.000

CAR_MINUS_1_PLUS_1_DUMMY 49 35 58% 42% 2.333 0.127
CAR_MINUS_5_PLUS_5_DUMMY 46 38 55% 45% 0.762 0.383

The results reported in Table 8 suggest that there are significant negative (daily)
abnormal returns one day before the event. In particular, we see that 56 out of 84 M&As
(67%) lead to negative abnormal returns on that day and the assumption that the proportion
of cases with negative abnormal returns is equal to that of cases with positive abnormal
returns is rejected at the 5% level (χ2-sig < 0.05). However, we find no other evidence of
significant differences between the proportion of cases with negative abnormal returns and
that of cases with positive abnormal returns except for day “−4” where the proportion of
cases with negative (daily) abnormal returns is significantly higher than the proportion of
cases with positive ones (χ2-sig. = 0.0495 < 0).

The Effect of the Recent Crisis on Value Creation of Greek Bidders

To understand the possible effect of the recent crisis on value creation, we test if the
hypothesis of zero abnormal returns occurs both before and after the crisis. These tests are
performed only for the trimmed sample. M&As are classified as “before crisis” if they were
announced no later than 31 December 2009 and “after crisis” otherwise. These results are
reported in Table 9.
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Table 9. t-test for mean difference of daily, average, and cumulative abnormal returns before and
after the crisis.

t df
Sig.

(2 Tailed)
Mean

Difference

95% Confidence Interval
of the Difference

Lower Upper

PANEL A: BEFORE CRISIS

AR_MINUS_5 0.010 30 0.992 0.000 −0.012 0.012
AR_MINUS_4 −1.107 31 0.277 −0.007 −0.019 0.005
AR_MINUS_3 −0.056 31 0.956 0.000 −0.013 0.012
AR_MINUS_2 0.107 31 0.915 0.001 −0.013 0.014
AR_MINUS_1 −0.437 31 0.665 −0.003 −0.015 0.010

AR_0 0.117 31 0.908 0.001 −0.013 0.014
AR_PLUS_1 1.800 30 0.082 0.012 −0.002 0.025
AR_PLUS_2 −0.466 31 0.645 −0.003 −0.014 0.009
AR_PLUS_3 1.394 31 0.173 0.009 −0.004 0.021
AR_PLUS_4 −1.076 31 0.290 −0.007 −0.021 0.006
AR_PLUS_5 1.666 30 0.106 0.008 −0.002 0.017

CAR_MINUS_1_PLUS_1 1.499 31 0.144 0.013 −0.005 0.031
CAR_MINUS_5_PLUS_5 1.097 31 0.281 0.023 −0.020 0.065

PANEL B: AFTER CRISIS

AR_MINUS_5 1.391 41 0.172 0.010 −0.004 0.024
AR_MINUS_4 −0.863 41 0.393 −0.004 −0.015 0.006
AR_MINUS_3 0.023 40 0.982 0.000 −0.010 0.010
AR_MINUS_2 0.160 39 0.873 0.001 −0.012 0.014
AR_MINUS_1 −3.599 39 0.001 −0.016 −0.025 −0.007

AR_0 −1.423 39 0.163 −0.008 −0.020 0.003
AR_PLUS_1 0.077 38 0.939 0.000 −0.010 0.010
AR_PLUS_2 −1.012 40 0.318 −0.007 −0.021 0.007
AR_PLUS_3 2.025 40 0.050 0.015 0.000 0.029
AR_PLUS_4 −2.353 41 0.023 −0.013 −0.025 −0.002
AR_PLUS_5 2.309 36 0.027 0.009 0.001 0.018

CAR_MINUS_1_PLUS_1 −1.323 41 0.193 −0.016 −0.040 0.008
CAR_MINUS_5_PLUS_5 −0.691 41 0.494 −0.015 −0.059 0.029

Table 9 reveals some interesting findings. First, we note that M&As lead to zero
abnormal returns before the crisis irrespective of how and when abnormal returns are
measured, given that the corresponding hypothesis is never rejected (t-sig. < 0.05 in all
cases in panel A). By contrast, our findings about M&As after the crisis are identical to those
reported for the total trimmed sample, i.e., that daily abnormal returns are significantly
less than zero on day −1 and day +4 and higher than zero on day +3 (t-sig. = 0. 0495 < 0.05)
and day +5. Hence, it comes out that the recent crisis has changed the effect M&As have on
value creation. The test regarding the median further supports this finding except for day
+4, where the assumption of a zero median is not rejected at 5% (however, it would have
been rejected at a slightly higher level, e.g., 7.5%). These median values and the results of
the Wilcoxon signed-rank test for the trimmed sample are presented in Table 10.

The present study finds rather weak support for abnormal returns around M&A
announcements except for the day preceding the event, where significant and negative
abnormal returns are evidenced, contrary to the greatest part of relevant literature. It is
worth noticing that three different statistical tests support this finding: are not only the
mean and median abnormal returns significantly less than 0 one day before the event, but
also, the percentage of M&As with negative abnormal returns significantly outperforms
that of M&As with positive abnormal returns on the same day. It is also noted that, with
minor exceptions, different definitions of event windows do not affect the conclusions
about M&As’ effects on value creation: in most cases, the conclusions remain the same
no matter which event window is considered. By contrast, we find strong evidence that
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non-normally distributed variables (abnormal returns) may, in most cases, be responsible
for significantly altering findings regarding the role of M&As in value creation. Finally, our
findings suggest that, in the pre-crisis era, there were zero abnormal returns on the day
immediately preceding M&As, but after the crisis, M&As led to significant and negative
abnormal returns one day before they were announced. Consequently, it is proven, although
at a premature level, that the recent crisis increased the suspiciousness of investors toward
M&As.

Table 10. Non-parametric tests.

Before Crisis After Crisis

N Median W-Sig. N Median W-Sig.

AR_MINUS_5 31 0.000 0.814 42 0.008 0.063
AR_MINUS_4 32 −0.007 0.064 42 0.001 0.427
AR_MINUS_3 32 −0.001 0.837 41 0.001 0.964
AR_MINUS_2 32 −0.002 0.614 40 −0.001 0.657
AR_MINUS_1 32 −0.004 0.411 40 −0.009 0.002

AR_0 32 −0.001 0.911 40 0.000 0.313
AR_PLUS_1 31 0.008 0.092 39 −0.001 0.900
AR_PLUS_2 32 −0.001 0.708 41 −0.002 0.361
AR_PLUS_3 32 0.008 0.286 41 0.006 0.045
AR_PLUS_4 32 0.000 0.411 42 −0.004 0.071
AR_PLUS_5 31 0.000 0.248 37 0.004 0.020

AAR_MINUS_1_PLUS_1 32 0.003 0.210 42 −0.004 0.086
AAR_MINUS_5_PLUS_5 32 0.000 0.588 42 −0.001 0.413
CAR_MINUS_1_PLUS_1 32 0.010 0.210 42 −0.011 0.086
CAR_MINUS_5_PLUS_5 32 0.002 0.588 42 −0.014 0.413

5. Conclusions

This study dealt with the issue of M&As’ effects on value creation at an empirical
level. First, a brief theoretical background was formed with a focus on types, motives,
and possible negative outcomes of M&As. Following this, existing relevant findings were
examined to spot any controversies among relevant literature. By applying the event study
approach, the present study sought to empirically investigate the effect of M&As on value
creation before and after the recent crisis.

Theoretically, M&As are expected to provide several benefits depending on their
type and, most importantly, the motivation behind them: economies of scale, increased
negotiating power in terms of receiving finance, and enhancement of market share, are
but a few. M&A benefits, however, are not a priori given as they exist problematic areas,
especially at the level of planning and executing them, that, if not accounted for, may cause
the exact opposite outcomes to occur. This explains, at least partially, the contradictory
evidence regarding the effect of M&As. More precisely, part of the empirical findings
so far reported implies a negative effect of M&As on value creation, especially for the
shareholders of bidder firms.

To conduct the empirical analysis, the present study employed a sample of 84 M&As
that took place in Greece from 2006 to 2015. Although the sample size is limited, mainly
because of data unavailability, it is comparable to those employed by other studies regarding
much larger markets. Looking at the distribution of M&As in Greece. To conduct the
empirical analysis, the present study employed a sample of 84 M&As that took place in
Greece from 2006 to 2015. Although the sample size is limited, mainly because of data
unavailability, it is comparable to those employed by other studies regarding much larger
markets. Looking at the distribution of M&As in Greece, it is evident that the recent crisis
is associated with decreasing the number of such events after 2009. To examine the effect
of M&As on value creation, two different event windows, namely a 3-day and an 11-day
window, were considered. Abnormal returns were estimated based on the Market Model
both on a daily and a cumulative basis. The empirical findings reported here suggest that
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M&As may not lead to abnormal returns around their announcement day, but they lead
to abnormal (negative) returns for the day preceding them. We find strong evidence of
this finding as it is supported by several statistical tests. From a methodological point
of view, the event window definition does not seem to differentiate our conclusions. By
contrast, the effect of non-normally distributed abnormal returns is strong to the point
it could alter some of the conclusions drawn. As expected, the recent crisis altered the
way M&As are perceived by the markets in that investors is not the way they were before
the crisis, indifferent toward M&As and thought of such corporate events in a rather
negative way (Shohaieb et al. 2022). Studying the impact of mergers and acquisitions
(M&A) on shareholder wealth has several practical implications. First, it helps companies
and investors make informed decisions regarding potential M&A deals by understanding
their potential impact on shareholder value. This can lead to better negotiation and
valuation of deals, as well as more accurate expectations for post-deal performance. Second,
analyzing the effects of M&As on shareholder wealth can help regulators and policymakers
understand the potential risks and benefits of such transactions and implement policies
that promote the interests of shareholders. Finally, understanding the impact of M&As
on shareholder wealth can inform the development of corporate governance practices
and investor protection measures, which can help ensure that shareholders’ interests are
safeguarded in these transactions.

Our findings may have implications for companies considering M&A activities, partic-
ularly during economic downturns. The study provides insights into how such activities
can affect shareholder value during economic stress. However, a debate may suggest
that companies that engage in M&A activities during economic downturns experience
increased shareholder value. This could be due to factors such as increased consolidation
and efficiency in the industry, as well as the potential for companies to acquire distressed
assets at a lower cost during economic downturns; this study revealed that companies
that engage in M&A activities during economic downturns tend to experience a decline
in shareholder value. This could be due to various factors, such as increased uncertainty
and risk associated with such activities during economic uncertainty. By understanding
the potential impact of such activities on shareholder value, companies can make more
informed decisions about whether and when to pursue M&A opportunities.

One of the limitations that are expected to affect this study’s findings, as well as those
of similar ones, is related to the identification of the correct date of the M&A announce-
ment. Although official documents were reviewed to record every M&A’s date of the
announcement, there is no a priori certainty that stockholders were completely unaware
of the forthcoming M&A. If this holds, abnormal returns may have occurred many days
before the M&A was announced and, hence, may not be traced around its announcement.
However, we deal with this issue by using two different event windows to examine the
abnormal returns for a period that is very close to the M&A announcement and another
one that expands more around the event.
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the manuscript.
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Appendix A. Boxplots of Initial and Trimmed Data
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Appendix B. Histograms of Initial and Trimmed Data 

  

Appendix B. Histograms of Initial and Trimmed Data

J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 21 of 27 
 

 

 

 

 

 

Appendix B. Histograms of Initial and Trimmed Data 

  



J. Risk Financial Manag. 2023, 16, 199 21 of 25
J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 22 of 27 
 

 

 



J. Risk Financial Manag. 2023, 16, 199 22 of 25
J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 23 of 27 
 

 



J. Risk Financial Manag. 2023, 16, 199 23 of 25J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 24 of 27 
 

 



J. Risk Financial Manag. 2023, 16, 199 24 of 25
J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 25 of 27 
 

 

  

Appendix C. Non-Parametric Tests 

 Before Crisis After Crisis 
 N Median W-sig. N Median W-sig. 

AR_MINUS_5 31 0.000 0.814 42 0.008 0.063 
AR_MINUS_4 32 −0.007 0.064 42 0.001 0.427 
AR_MINUS_3 32 −0.001 0.837 41 0.001 0.964 
AR_MINUS_2 32 −0.002 0.614 40 −0.001 0.657 
AR_MINUS_1 32 −0.004 0.411 40 −0.009 0.002 

AR_0 32 −0.001 0.911 40 0.000 0.313 
AR_PLUS_1 31 0.008 0.092 39 −0.001 0.900 
AR_PLUS_2 32 −0.001 0.708 41 −0.002 0.361 
AR_PLUS_3 32 0.008 0.286 41 0.006 0.045 
AR_PLUS_4 32 0.000 0.411 42 −0.004 0.071 
AR_PLUS_5 31 0.000 0.248 37 0.004 0.020 

AAR_MINUS_1_PLUS_1 32 0.003 0.210 42 −0.004 0.086 
AAR_MINUS_5_PLUS_5 32 0.000 0.588 42 −0.001 0.413 
CAR_MINUS_1_PLUS_1 32 0.010 0.210 42 −0.011 0.086 
CAR_MINUS_5_PLUS_5 32 0.002 0.588 42 −0.014 0.413 
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