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Abstract 

Purpose: The purpose of this paper is to investigate the wealth implications of bank mergers and 

acquisitions (M&As) in the unique Greek setting given the triple crisis phenomenon - banking, 

sovereign debt and economic crises – that prevailed after the global financial crisis.  

Design/methodology/approach: The study examines bank M&As and bank transactions over the 

period from 1997 to 2018, as well as government-assisted M&As during the crisis. The wealth effects 

of bank M&As are assessed using both univariate and multivariate frameworks.  

Findings: Findings show a neutral crisis effect on the valuation of M&As upon their announcement. 

However, we provide conclusive evidence that M&A completions are value-destroying events for 

acquiring banks during the crisis, far worse than in the pre-crisis period. Greek banks also fail to create 

value from government-assisted mergers. The results suggest that the financial stability and the 

prevention of further deepening of the Greek crisis with possible contagion effects were achieved at the 

expense of shareholders and taxpayers. 

Originality/value: To our knowledge, this is the first study that examines the impact of the Greek triple 

crisis on the wealth effects of bank M&As and bank transactions. Also, the study provides first evidence 

with regard to the economic impact of government-assisted M&As in the European context.  
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1. Introduction 

Over the past decades, the Greek banking sector has been going through an unprecedented level of 

consolidation through mergers and acquisitions (M&As) similar to that of the European banking sector. 

The main forces that fundamentally transformed the European banking industry since the 1990s were 

the economic integration within the Economic and Monetary Union (EMU), the creation of a single 

market for financial services and the introduction of the euro (for more, see Schoenmaker, 2015; 

Rughoo and Sarantis, 2014; Goddard et al., 2007; Dermine, 2000). Technological innovations, financial 

globalization and further deregulation in the European Union underpinned this process of consolidation 

until the outbreak of the 2008 financial crisis (Altunbas and Marques, 2008). Since then, the European 

banking sector has undergone a rationalization process in light of the euro area crisis. According to the 

European Central Bank (ECB) the cumulative decline of banks between 2008 and 2016 reached 25%, 

while Greece, along with the Netherlands, Cyprus and Spain, recorded the largest relative decreases 

(ECB, 2017). In the wake of the global financial crisis, Greece faced a banking crisis from 2008 to 2012 

and sovereign debt crises with its 2012 debt restructuring and the 2015 default to the International 

Monetary Fund (IMF) (Baron et al., 2018; Laeven and Valencia, 2018). Reinhart and Rogoff (2014) 

assert that in Greece prevailed the twin crisis scenario, which had previously occurred in a number of 

advanced economy crises during the 1930s. The effects of the sovereign and banking crises spilled over 

to the real economy, resulting in a long recession whose only precedent is the Great Depression of 1929 

(Muet, 2017). This situation caused a deep banking sector restructuring that resulted in a reduction in 

the number of banks to 18 in 2016 from 36 in 2008. At the end of 2016, market concentration (measured 

by the share of assets held by the five largest banks) reached 97% in Greece which was the highest ratio 

in the euro area (ECB, 2017). 

While there is a well-documented strain of literature that examines the wealth effects of bank 

mergers in the pre-crisis period (for example, see Karamanos et al., 2015; Tsangarakis et al., 2013; 

Ekkayokkaya et al., 2009; Hagendorff et al., 2008; Campa and Hernando, 2006; Ismail and Davidson, 

2005; Cybo-Ottone and Murgia, 2000), little is known about the economic impact of the merger activity 

that occurred during a prolonged period of economic contraction. Especially in Greece, the 

consolidation activity is of particular interest, in that it is initiated in a unique setting given a triple crisis 

phenomenon: banking, sovereign debt and economic crises. Therefore, it is essential to investigate the 

economic implications of such consolidation activity. For this reason, we initially examine two separate 

samples of M&As and transactions announced by Greek banks over the 1997-2018 period, which are 



 

then divided into the pre-crisis (1997-2007) and the post-crisis (2008-2018) sub-periods. In line with 

previous studies (Ekkayokkaya et al., 2009; Lepetit at al., 2004; Cybo-Ottone and Murgia, 2000), we 

document mainly insignificant announcement period returns for the acquiring banks over the entire 

sample period. Also, comparing the results between the two sub-periods, we find a neutral crisis effect 

on the valuation of bank M&As and bank transactions upon their announcement. Our findings suggest 

that Greek banks neither create nor destroy shareholder value from the implementation of M&As and/or 

transactions across the entire sample period.  

We next examine the abnormal returns upon the announcement of completion of M&As. Beltratti 

and Paladino (2013) assert that during a financial crisis the timing of market reaction is different, since 

investors are more cautious about the value of target firms and, thus, they anticipate the information of 

the due diligence process that is initiated at the announcement of a merger bid. Given the escalated 

economic uncertainty during the crisis in Greece, we expect investors to postpone repricing of shares 

upon the final outcome of an initial merger announcement. Therefore, the market is expected to react 

around the completion of M&As based on the results of the due diligence process and the economic 

and financial conditions. Our study contributes to the literature, examining the completion period 

returns to acquirers in the unique, triple crisis, setting that prevailed in Greece after 2008. We find that 

merger completions are value-destroying events for acquiring banks in the period during the crisis, far 

worse than the pre-crisis period. Our results suggest that Greek banks failed in their attempt to 

implement an effective due diligence process and to assess the dynamics prevailing in the economic 

landscape during the crisis. 

The profound financial and economic crisis in Greece had severe implications for banks in terms 

of capital. More specifically, the increase in non-performing loans (NPLs) from 4.70% in 2008 to 

36.65% in 2015 and to 45.57% in 2007 (World Bank, 2018) as a result of strict fiscal and reform 

measures under the EU/IMF financial assistance programmes, along with the restructuring of sovereign 

debt through the Private Sector Involvement (PSI) that resulted in a €37.7 billion loss for Greek banks 

(Bank of Greece, 2012), essentially wiped out the capital base of the banking system. A number of 

banks failed to cover the capital shortfalls and the ECB, following consultations with the Bank of 

Greece, withdrew the authorisation of these banks. In light of public interest, the Bank of Greece took 

immediate remedial actions, deciding the implementation of resolution measures on insolvent banks. In 

the context of the resolution process, the healthy - previously recapitalized - banks were eligible to 

submit bidding bids for the acquisition of the business of the banks under resolution. Considering the 

number of banks undergoing a resolution process along with the cost of this process [1], the Greek 

experience of restructuring through government-assisted mergers constitutes a special case in the EU. 

Ours is the first study to examine the wealth effects of government-assisted M&As on the acquiring 

banks in the European context. Prior evidence comes from the US banking sector, revealing mainly 

positive results for acquirers that are attributable to public subsidization or the underpricing of target 

banks’ assets (Cowan and Salotti, 2015; Zhang, 2006; Bertin et al., 1989; James and Wier, 1987). In 

contrast, we document highly negative abnormal returns for acquirers, which, once again, represents a 

failure of Greek banks to protect the interests of their shareholders during the crisis period. The results 

suggest that the achievement of financial stability has taken place at the expense of the shareholders of 

the better capitalized banks.  

Our study is similar to those of Karamanos et al. (2015), Liargovas and Repousis (2011), 

Manasakis (2009), Vergos and Christopoulos (2008), Asimakopoulos et al. (2005) and Mylonidis and 

Kelnikola (2005) in investigating the wealth effects of bank mergers in Greece. However, our findings 

complement the above studies in two important ways. First, the examined samples in this study are 

considerably larger compared to samples in previous studies, including all M&As and transactions 

announced over the last two decades. Second, the sample period enables us to examine for the first time 

the impact of the triple crisis on the wealth effects of M&As. Such analysis is important to evaluate the 

use of funds, both private and public, injected in the banking system for recapitalization purposes during 

the crisis. This is also the first study that examines the hypothesis of positive completion returns 

suggested by Beltratti and Paladino (2013) in a different crisis framework compared to that prevailed 

in Europe over the period 2007-2010. Our results demonstrate that the nature of the crisis can lead to 

different results for acquiring banks. Another innovation of this study is that it shows that government-

assisted mergers in the European context are value-diminishing transactions. This analysis helps assess 

the resolution process adopted by the Greek authorities in cooperation with the EU/IMF. Furthermore, 



 

the results of the regression analysis highlight the significant role of certain bank-specific variables and 

deal characteristics in explaining the variance of bidder returns around M&A announcements. Banks 

with longer history and higher liquidity are in a better position to exploit economic benefits from M&A 

deals. In addition, geographically focused and horizontal transactions have a significant positive effect 

on acquirers’ gains. One plausible interpretation could be that both factors provide banks the 

opportunity to achieve cost economies deriving from operational synergies, shared technology and 

better market awareness. Finally, in terms of experimental method used, our study contributes by 

checking the robustness of the findings with alternative model specifications that control for bank-

specific variables and deal characteristics. Considering also the detrimental effect of uncertainty on 

firms’ investment decisions (Bloom, 2009), we include in our analysis the Greek Banking Policy 

Uncertainty Index constructed by Hardouvelis et al. (2018). Previous studies find a positive and 

statistically significant relationship between economic policy uncertainty and acquirer shareholder 

value in the US (Nguyen and Phan, 2017; Bonaime et al., 2016). However, we do not find a significant 

effect of uncertainty on acquirers’ gains. 

The remainder of the paper is organised as follows. Section 2 presents a review of the literature. 

Section 3 describes the data and methodology. Section 4 presents the empirical results and discusses 

the main findings. Section 5 concludes. 

 

2. Literature review 

The following paragraphs review the literature with regard to the economic impact of M&As on 

acquiring banks in Europe. As far as Greek banks are concerned, they have been either included in 

samples covering the European financial sector or analyzed separately.  

 

2.1 Bidder returns 

The progressive realisation of the EMU, the introduction of the Second Banking Coordination Directive 

and the creation of the EU intensified the consolidation of the financial industry and reinforced the 

universal character of the European banking system in the 1990s. A significant number of studies assess 

the wealth effects of bank mergers during that period, revealing either positive or insignificant abnormal 

returns for the European banks. More specifically, Rad and Van Beek (1999), examining 56 bidding 

banks from 1989 to 1996, reveal no statistically significant excess returns for acquirers. Cybo-Ottone 

and Murgia (2000) examine a sample of large deals (in excess of $100mm) during the 1988-1997 period, 

presenting positive and statistically significant excess returns for the European bidder banks. Beitel and 

Schiereck (2001) and Beitel et al. (2004) utilize a similar sample to that of Cybo-Ottone and Murgia 

(2000), during an overlapping period, however they reach different conclusions. The former reveal 

mostly insignificant abnormal returns to bidders, while large deals and cross-border transactions seem 

to be particularly value-destroying. Beitel et al. (2004) address the underlying value creation factors in 

greater detail. Successful bidders in terms of higher returns are less active, pay in stocks and choose 

smaller and fast growing targets with bad relative efficiency measures. Lepetit et al. (2004) confirm the 

findings of Beitel and Schiereck (2001) and Beitel et al. (2004), considering a sample of 180 M&A 

deals between banks from 1991 to 2001. They find a significant positive market reaction for bidders in 

deals with cross-product diversification and geographic specialization. Ismail and Davidson (2005), 

examining 102 bank mergers from 1987 to 1999, calculate slightly positive and in many cases 

statistically significant bidder returns. Ekkayokkaya et al. (2009) analyse the announcement effect of 

963 merger bids in European banking between 1990 and 2004. Banks that announce merger bids in the 

pre-euro era (1990–95) add significant value for their shareholders, while gains fall to insignificant 

levels thereafter.  

The continuing deregulation and liberalization initiatives intended to promote the EMU and the 

introduction of the euro were primary driving forces for further consolidation in the financial industry. 

By the end of the 1990s, the volume and number of bank M&As surged. A number of studies focusing 

on that period fail to reach a consensus. Campa and Hernando (2006) analyze 172 deals that took place 

in the financial industry from 1998 to 2002, revealing significant negative excess returns for bidders. 

Cross-border and large deals generate higher excess returns to bidders compared to domestic and small 

ones. In contrast, Lensink and Maslennikova (2008) and Hagendorff et al. (2008) find significant 

positive abnormal returns for acquirers considering a sample of 75 and 53 M&As, respectively, during 

the period from 1996 to 2004. The former suggest that domestic diversifying and non-diversifying 



 

transactions yield higher value gains for bidding banks compared to cross-border acquisitions, while 

the latter show that the value effects of product and geographic diversification are determined by the 

level of investor protection prevalent in the target country. Teplý et al. (2010) and Nnadi and Tanna 

(2013) examine ten years of M&A activity in the European banking sector starting from 1998 and 1997, 

respectively. The first study shows negative and statistically significant abnormal returns for bidders. 

The study concludes that cash-financed and small transactions are better awarded by the market, while 

it cannot draw any clear conclusion between domestic and cross-border deals. In contrast, Nnadi and 

Tanna (2013) assert that cross-border bank mergers are value-destroying transactions due to differences 

in regulatory and accounting systems, and the existence of asymmetric information. Asimakopoulos 

and Athanasoglou (2013) examine 145 bank M&A transactions in Europe from 1990 to 2004, finding 

an insignificant effect on acquirers. Bidder banks enjoy value creation in domestic deals with listed 

targets and in deals with smaller and less efficient banks. Hankir et al. (2011) consider an international 

sample of 600 bank mergers from 1990 to 2008 intending to identify the prevailing M&A motive. As 

far as the European banking sector is concerned, the authors calculate insignificant excess returns for 

bidders.  

More recent studies on the value creation of European bank M&As are those of Tsangarakis et 

al. (2013) and Beltratti and Paladino (2013). Tsangarakis et al. (2013) examine 172 acquirer financial 

institutions participating in consolidation deals over the period 2000-2006 and reveal insignificant 

excess returns. Acquirers create value in small deals and when they bid for unlisted institutions, while 

the results between domestic and cross-border transactions are alike. Similar findings are presented by 

Beltratti and Paladino (2013) who focus on the financial crisis of 2007-2010.  

The literature on the wealth effects of M&As in the Greek banking sector provides mixed results. 

Asimakopoulos et al. (2005) examine 7 Greek bank mergers between 1998 and 1999, reporting 

significant positive abnormal returns for acquirers. Similar results are found in Mylonidis and Kelnikola 

(2005) who assess 9 Greek bank mergers during the period from 1999 to 2000. Vergos and 

Christopoulos (2008) examine the period from 1998 to 2007 and find that the wealth effects on bidders 

are affected dramatically by the targets’ domicile. Domestic deals lead to both short-term and long-term 

value appreciation, suggesting that the market power hypothesis is a leading determinant for value 

creation. In contrast, cross-border deals prove to be value-destroying strategic decisions. Manasakis 

(2009) examines a diversified sample of 20 acquisitions between 1995 and 2002 where at least one of 

the participants was a Greek public bank. His overall findings reveal an insignificant market reaction 

for acquirers, while statistically negative effects arise in horizontal deals. Similarly, Liargovas and 

Repousis (2011) and Karamanos et al. (2015) find that Greek banks neither gain nor lose from the 

activity of M&As. Fotis et al. (2011) analyse 16 Greek listed companies that are involved in 13 

requested derogations from suspension during the period 1995-2008 applying three different event 

study methodologies and find positive and statistically significant results for the requested firms. Fotis 

and Polemis (2012) examine the short-run effects of four mergers from 2006 to 2010 reporting mixed 

results. In a recent study, Fotis et al. (2015), considering a sample of 22 listed companies in the Athens 

Stock Exchange, find positive results for both the merged firms and their rivals around the 

announcement day. A stylised fact in many of the above studies is the significant positive excess returns 

observed prior to the announcement of M&As, hence casting doubt on the existence of the semi-strong 

form of the efficient market hypothesis in the Greek market. 

 

2.2 Government-assisted M&As 

Τhe implications of government intervention on value creation to acquiring banks has also attracted 

scholars’ interest. Empirical evidence comes from the US banking sector, where the majority of studies 

find a significant positive market reaction for bidders (Cowan and Salotti, 2015; Zhang, 1997; Bertin et 

al., 1989; James and Wier, 1987). Cochran et al. (1995) underline the significance of the relative size 

between bidders and targets, calculating significant abnormal returns when both the acquirer and the 

failed bank are large institutions. James and Weir (1987) argue that acquirer gains are, in essence, wealth 

transfers from the resolution agency to the acquiring banks. Similarly, Cowan and Salotti (2015) support 

subsidization as an implicit form of wealth transfer. Bertin et al. (1989), Cochran et al. (1995) and 

Zhang (1997) suggest that bidder excess returns are due to the underpricing of target banks’ value. 

Whether the source of acquirer gains is attributed to public funds or major discounts in targets’ assets, 

is a subject of debate. In any case, the US studies do not examine M&A deals under a prolonged period 



 

of economic crisis under which Greek resolution mergers took place. The risk of financial contagion 

from a failing bank to the economy as well as to neighboring countries, or even the EU, made systemic 

stability the number one priority of the national regulatory authorities and the EU/IMF. 

 

3. Data and methodology 

 

3.1 Legal framework: Definition of M&As  

According to the European Union (EU) Merger Regulation 139/2004 [2] and Law 3959/2011 [3] on the 

Protection of Free Competition in Greece a concentration of undertakings arises when there is a 

permanent change in control as a result of: a) the merger in any way of two or more previously 

independent undertakings; b) the acquisition, by one or more persons already controlling at least one 

undertaking, or by one or more undertakings, of direct or indirect control of the whole or parts of one 

or more undertakings. The acquisition is implemented through purchase of securities or assets, by 

contract or by any other means. Under the legal framework provided by the Greek Law and the EU 

Regulation, we construct two separate samples. The first sample includes all bank M&As in which the 

acquiring firm takes control of the target firm after the completion of the deal. The second sample 

includes all bank transactions in which the acquirer has a minority ownership after the completion of 

the deal. In both samples, we exclude transactions between non independent firms in order to capture 

the “pure” financial effect of the Greek crisis upon bank M&As and bank transactions.          

 

3.2 Sampling procedures 

The information on bank M&As and bank transactions between 01/01/1997 and 31/12/2018 is taken 

from Thomson Reuters [4]. For a deal to remain in the sample, it must comply with the following 

criteria. (1) The acquirer is a Greek bank listed on the Athens Stock Exchange (ASE); (2) the target is 

a private, a public or a subsidiary firm, domiciled inside or outside of Greece; (3) the deal is completed 

before the end of the sample period; (4) the acquirer has sufficient stock price data 270 days preceding 

and 20 days following the announcement (completion) day in Thomson Reuters, and financial statement 

information at the year-end prior to the announcement available from Worldscope. Excluded from the 

sample are: (1) deals announced by the same acquirer within 20 days to eliminate confounding 

information effects; (2) government-assisted deals involving failing banks, and (3) LBOs, Spin-offs, 

recapitalizations, self-tenders, exchange offers, repurchases and privatizations. This selection process 

results in 51 bank M&As and 28 bank transactions that satisfy the criteria and remain in the sample. It 

is worth mentioning that the sample of M&As is larger than that of similar studies reported in the 

literature (Karamanos et al., 2015; Liargovas and Repousis, 2011; Manasakis, 2009; Vergos and 

Christopoulos, 2008; Asimakopoulos et al., 2005; Mylonidis and Kelnikola, 2005). 

The sample of government-assisted deals is identified based on the announcements of the 

Resolution Measures Committee [5] and the Hellenic Financial Stability Fund (HFSF) [6]. The national 

authorities applied resolution measures to 14 credit institutions, 7 commercial banks and 7 cooperative 

banks. The final sample of government-assisted deals includes 10 cases, since on two different dates 

three announcements by the same acquirer took place.   

 

3.3 Measurement of abnormal returns   

The wealth effects of bank M&As, bank transactions and government-assisted deals are assessed by 

applying univariate analysis, while the announcement period abnormal returns of bank M&As are 

examined by multivariate regression analysis. By univariate analysis, we estimate the abnormal returns 

for acquirers upon merger announcement and completion, before and after the 2008 crisis, and, then, 

we compare these returns for each sub-period. With regard to government-assisted M&As, the 

announcement day is the same as the day of completion; therefore, we estimate the abnormal returns 

upon their announcement/completion day. By multivariate analysis, we intend to explain the 

announcement period abnormal returns of bank M&As after controlling for several - firm, deal and 

industry specific - factors that it is possible to affect acquirers’ gains. 

We use the event study methodology to assess the impact of the consolidation and restructuring 

activity in the Greek banking sector on the value of acquirers. We estimate the abnormal returns using 

alternative asset pricing models. First, the market model is employed as shown in Eq. 1. 



 

R̂it = ai + β
𝑖
Rm + εit (1) 

Where �̂�𝑖𝑡 is the expected return of firm i at day t, αi and β
𝑖
 are the model’s intercept and slope 

respectively, Rm is the return of the market portfolio and εit is the error term with zero mean and constant 

variance εit ~ N(0,σ2). As a proxy for market portfolio, we use the ASE General Index. The model’s 

parameters are estimated using the Ordinary Least Squares (OLS) method over 250 trading days (clean 

window), starting 21 days prior to the announcement day. 

Although the event study methodology is well developed, a critical concern with regard to its 

effectiveness is the infrequent trading phenomenon. This appears when stocks do not trade daily in the 

stock market (for more, see Fotis and Polemis, 2011; Dimson, 1979; Scholes and Williams, 1977). The 

sample under scrutiny contains M&As and transactions announced by Greek banks, which are very 

liquid and trade with high frequency. The Greek stock market is characterised as bank-based and banks 

are main components of both the ASE General Index and the ASE Large Capitalization Index. 

Therefore, for the companies included in the sample the infrequent trading phenomenon does not appear 

[7].   

Another issue related to the event study methodology is the intervalling-effect bias, which refers 

to the sensitivity of beta estimates to the length of the interval return (for more, see Fotis et al., 2015; 

Hong and Satchell, 2014; Milonas and Rompotis, 2013). The intervalling-effect bias may also be related 

to the infrequent trading phenomenon (Dimson, 1979; Scholes and Williams, 1977). Additionally, there 

are voices in the literature arguing that the OLS estimation method tends to overestimate the beta 

coefficients (Armitage and Brzeszczynski, 2011) and that the OLS exhibits the highest bias and lowest 

standard errors (Sercu et al., 2008). To enhance the robustness of our results, we re-estimate our 

empirical models using the Scholes and Williams (1977) method and a GARCH (1,1) method. The 

former has been found to improve the bias of the OLS method (Fotis et al., 2015), while the latter is 

thought to be adequate for capturing time-varying volatility and volatility clustering effects (Yang et 

al., 2019; Fotis, 2012; Bollerslev, 1986). The results from both methods are similar to those of the OLS 

method [8]. 

The expected returns are also estimated applying the Carhart four-factor model (Carhart, 1997) as 

shown in Eq. 2. 

�̂�it - Rf = ai + βm(Rm-Rf) + β
SMB

SMB + β
HML

HML + β
ΜΟΜ

MOM + εit 
(2) 

Where �̂�𝑖𝑡 is the expected return of firm i at day t, Rf  is the risk-free return, αi is the model’s 

intercept, βm, βSMB, βHML, βMOM are the factors’ coefficients. Rm is the return of the market portfolio, SMB 

is a size factor, HML is a value factor, MOM is a momentum factor and εit is the error term as in Eq. 1. 

We use historical market data for European Fama-French and momentum factors from Kenneth 

French's web site [7].  

We chose to apply multiple event windows to capture the value effects in different time periods 

relative to the merger announcement and completion. Based on the literature and for reasons of 

comparability, we apply two pre-announcement event windows (-20,0) and (-5,0), three symmetric 

event windows (-20,20), (-5,5) and (-1,1), and three post-announcement event windows (0,20), (0,50) 

and (0,1). 

 To determine the statistical significance of our results we follow Brown and Warner (1980). 

The statistical significance of medians is assessed with the Wilcoxon test. The significance of the 

differences between the means of two groups is tested with the t-test of equality of means. The 

significance of the differences between the medians of two groups is tested with the Mann-Whitney U 

test for medians. 

 

3.3 Cross-sectional analysis   

In order to analyze the determinants of acquirer’s gains, we use a multivariate regression framework. 

Prior literature suggests that a number of factors relating to acquiring banks, deal characteristics and 

industry features have an effect on acquirer’s abnormal returns. The multivariate linear regression 

model is employed as shown in Eq. 3: 



 

 
CARi(t1,t2) = β

0
+ ∑ β

j
Xij+

m

j=1

εi i = 1…N    (3) 

Where the dependent variable is the cumulative abnormal return  CARi(t1,t2) of the acquiring bank 

from deal i for the period (t1,t2). The intercept β
0
 measures the abnormal returns of acquirers after 

controlling the effects of all explanatory variables.  Xij is a vector of explanatory variables, β
j
 is a vector 

of the estimated coefficients of the explanatory variables and εi is the error term.  

We follow the merger literature in order to control for firm and deal factors that have power in 

explaining the abnormal returns for acquiring firms, including the age of the acquirer (AGE), the market-

to-book ratio of the acquirer (MTB) and the size of the acquirer (SIZE). Based on extant literature on 

bank mergers, we control for bank specific characteristics that have explanatory power over acquirers’ 

excess returns. More specifically, five variables are included as proxies for profitability (PROF), risk 

profile (RISK), asset utilization (ASSET), leverage (LEV) and liquidity (LIQ). (PROF) is measured by 

the return on assets ratio. (RISK) is measured by the provision for loan losses to total loans ratio. 

(ASSET) is defined as the ratio between total loans and total assets. (LEV) is defined as the ratio of total 

debt to common equity. (LIQ) is measured by the ratio of total loans to total deposits. In addition to 

firm-specific variables we utilize the deal features to account for potential implications of the targets’ 

domicile (GEO), industry (IND) (i.e., bidder and target share the same 2-digit Standard Industrial 

Classification (SIC) code) and listing status (STATUS). Also, to control for the effect of the crisis, we 

use a dummy variable (CRISIS), and to control for the competitive level in the banking industry, we use 

the 5-bank asset concentration (CONC). Table I presents the summary statistics of all the above 

variables.  

 

[Table I here] 

 

4. Empirical results 

Τhe first part of this section presents the results of the event study, while the second part discusses the 

results of the cross-section regression analysis for the excess returns of acquirers upon the 

announcement of bank M&As.   

 

4.1 Univariate analysis of acquirers’ gains 

 

4.1.1 Announcement abnormal returns of bank M&As and bank transactions 

Table II presents the cumulative abnormal returns (CARs) upon bank M&As and bank transactions over 

various event windows surrounding the announcement day. Panels A and B present the CARs for both 

samples estimated with the market model and the four-factor model, respectively. The first and second 

columns of Panel C report the mean and median differences between the two models, while columns 

three and four report their statistical significance. The Table shows that the abnormal returns around the 

announcement of bank M&As range at low levels (from -1.98% to 0.55%) and lack statistical 

significance. With regard to bank transactions, the abnormal returns are positive (from 0.18% to 1.45%), 

albeit not statistically significant. In bank M&As the percentage of firms with positive results is below 

50% in the majority of the event windows, while in bank transactions the respective percentages are, in 

many cases, slightly better. The market model and the four-factor model yield similar results for both 

samples and the differences between the two models are not statistically significant across all the applied 

event windows (Panel C). In line with previous studies (Karamanos et al., 2015; Asimakopoulos and 

Athanasoglou, 2013; Beltratti and Paladino, 2013; Tsangarakis et al., 2013; Hankir et al., 2011; 

Manasakis, 2009), our results lead to the conclusion that both bank M&As and bank transactions neither 

create nor destroy shareholder value. 

 

[Table II here] 

 

4.1.2 Examination of abnormal returns before and after the crisis 

Table III presents the announcement abnormal returns of bank M&As with respect to the crisis period. 

Panels A and B report the CARs for acquiring banks before and after the crisis, while Panel C reports 



 

the mean and median differences between the two sub-periods, along with their statistical significance. 

In both models, the pre-crisis returns are mainly negative, presenting statistical significance at the 5% 

and 10% levels in the (0,5) and (-5,5) event windows, respectively. After the crisis, acquiring banks 

experience enough higher, positive and negative, excess returns which are statistically significant in a 

few event windows. The sign and statistical significance of the mean and median differences between 

the pre-crisis and the post-crisis periods do not suggest any value-reducing effects after the crisis (Panel 

C). In the majority of the event windows the differences are statistically indistinguishable from zero, 

post-crisis returns are higher in three event windows, while the opposite occurs in one case. Therefore, 

the results demonstrate a neutral crisis effect on the valuation of M&As in the announcement period. 

With regard to bank transactions, acquirers experience insignificant abnormal returns both before and 

after the crisis, while the differences between the two sub-periods are not statistically significant in any 

event window (Table IV).  

 

[Tables III and IV here] 

 

4.1.3 Completion abnormal returns of bank M&As - Before and after the crisis 

Table V shows the abnormal returns for acquirers upon the completion of bank M&As with regard to 

the crisis. The results are contradictory in the two sub-periods, since they are not significantly different 

from zero prior to the crisis (Panel A) and significantly negative thereafter (Panel B). Both estimation 

models show a strong negative market response at the completion of M&As, since the returns range 

from -3.42% to -33.36% and are statistically significant at the 5% and 10% levels. Furthermore, the 

differences between the two sub-periods in mean CARs are found to be statistically significant (at 5% 

and 10%), with both models, in three event windows. It should be noted that the negative completion 

abnormal returns wiped out any gains accrued to bidders at the initial announcement of the deal. 

Although an effective due diligence process is essential according to Beltratti and Paladino (2013), 

during the triple crisis the Greek banks failed in their attempt to implement such a process and assess 

the dynamics prevailing in the economic landscape.    

 

[Table V here] 

 

4.1.4 Government-assisted deals 

Table VI reports the market reaction for successful bidders surrounding the announcement of the 

decisions of the Resolution Measures Committee and the HFSF. Contrary to the literature (Cowan and 

Salotti, 2015; Zhang, 1997; Bertin et al., 1989; James and Wier, 1987), we find that government-assisted 

deals cause significant losses to acquirers. The excess returns exceed -35% and -10% in the (-20,0) and 

(-5,0) event windows, respectively, and are statistically significant at the 1% level. Abnormal returns 

appearing during the pre-announcement period could be taken to imply that there is either information 

leakage or exploitation of inside information, a phenomenon which has been highlighted in the literature 

(Asimakopoulos and Athanasoglou, 2013; Campa and Hernando, 2006; Beitel et al., 2004). After the 

announcement, the returns become positive but not statistically significant. Evidently, successful 

bidders fail to benefit from any wealth transfer from the resolution agencies or discounts in targets’ 

assets.  

 

[Table VI here] 

 

4.2 Cross-sectional analysis of acquirers’ gains 

The following paragraphs present the results of multivariate cross-sectional regression analysis (Eq. 3) 

intending to identify the effect of several determinants that are likely to influence the abnormal returns 

of acquiring banks upon the announcement of M&As. In order to enhance the robustness of results we: 

(a) winsorize at the 1% and 99% levels to reduce the effect of possibly spurious outliers, (b) quantify 

the severity of multicollinearity using the variance inflation factors (VIFs), and (c) use robust standard 

errors.  

 

4.2.1 Announcement CARs 



 

We apply the CARs of the (0,5) event window calculated with the four-factor model as the dependent 

variable. Table VII reports the results of several model specifications highlighting certain bank-specific 

characteristics and deal features that have the most significant role in explaining the variance of the 

dependent variable. Among the firm variables, (AGE) and (LIQ) have a significant positive impact on 

abnormal returns. The market may have concluded that banks with longer history and, thus, lower 

information asymmetry, as well as banks with higher liquidity, are in a better position to exploit 

economic benefits arising from mergers. Regression results provide partial support for a negative effect 

of (MTB) and (RISK) on bidder returns. This suggests that banks with high growth opportunities and 

banks with high risk experience wealth loss upon the merger announcement. The other firm-specific 

variables have no explanatory power over the bidders’ excess returns, considering that the estimated 

coefficients lack statistical significance in almost all models.   

In addition, certain deal characteristics contribute significantly to explaining the abnormal returns 

variance. Geographically focused transactions as well as bank-to-bank deals have a significant positive 

effect on acquirers’ gains. Our interpretation is that both factors reduce information asymmetry and deal 

opacity, thus increasing the likelihood of success. The role of the target’s listing status remains 

insignificant across all model specifications. The estimated coefficients of (CRISIS) are not statistically 

significant, a fact which further supports the results of the univariate analysis. This finding corroborates 

the argument of a neutral crisis effect. It is also consistent with the conjecture that during a crisis the 

timing of market reaction is different and investors postpone repricing of shares upon the final outcome 

of the initial merger announcement. Furthermore, we find (CONS) to be relevant, implying that 

increased market power is a source of value creation for acquiring banks. 

 

[Table VII here] 

 

4.3 Additional analysis 

We run a variety of tests in order to confirm our findings. We use CARs of (-5,0) calculated with the 

market model as the dependent variable. We maintain (AGE) and (MTB) in order to account for possible 

effects of information asymmetry and growth potential, respectively, and we change all the other firm-

specific variables. To control for the (SIZE) of the acquirers, we use the natural logarithm of their market 

capitalization 21 days preceding the deal announcement. With regard to profitability (PROF), we use 

the return on earning assets ratio. Also, we use different proxies for (RISK), (ASSET), (LEV) and (LIQ). 

(RISK) is measured by the reserves for loan losses to total loans ratio. (ASSET) is defined as the ratio 

between invested assets and total assets. (LEV) is defined as the ratio of total assets to common equity. 

(LIQ) is measured by the ratio of cash and securities to total deposits.  

Furthermore, during a crisis period, firms face increased uncertainty which in turn affects the 

level of their investment (Bloom, 2009). Baker et al. (2016) introduced an index of economic policy 

uncertainty (EPU) that serves as a proxy for the intensity of policy-related economic uncertainty in a 

country or a region. Nguyen and Phan (2017) and Bonaime et al. (2016) find a significant relationship 

between EPU and the wealth effects deriving from M&A deals in the US. Hardouvelis et al. (2018) 

construct an EPU index for Greece as well as category-specific EPU indices, intending to explore their 

association with the Greek economy and the crisis. For the purposes of our analysis, we construct the 

Greek Banking Policy Uncertainty (EPUB) variable, measured by the natural logarithm of the weighted 

average of the EPUB index values [8] three months before the merger announcement. 

 Table VIII reports the results of several robustness checks. With regard to bank-specific 

variables, the results confirm the positive effect of (LIQ) and the partially negative effect of (MTB) and 

(RISK) on acquirers’ excess returns. Interestingly, (PROF) turns out to be significant in explaining the 

cross section of CARs. Also, the results confirm that activity and geographically focused M&As 

contribute significantly to explaining the variance of bidders’ abnormal returns. Considering the 

(EPUB) variable, we find a statistically insignificant relationship between acquires’ excess returns and 

the uncertainty prevailing in the banking sector. Our last finding implies that in periods of increased 

uncertainty announcement period returns are not distinguishable from zero.  

 

[Table VIII here] 

 



 

 Other untabulated robustness tests include the use of CARs calculated in other short event 

windows surrounding the merger announcement as well as the use of CARs calculated with the market 

model using the method of Scholes and Williams (1977). Generally, the results of these procedures 

confirm the findings presented in the above paragraphs. 

 

5. Summary and conclusion 

We examine the wealth effects of bank M&As in Greece focusing on the period after the global financial 

crisis. The motivation for this study is to investigate the economic implications of the consolidation and 

restructuring activity in the unique Greek setting given the triple crisis phenomenon, namely banking, 

sovereign debt and economic crises. The study extends current knowledge by demonstrating that the 

valuation of M&As in the banking sector during a crisis period is indeed different from that during 

normal periods. Due to substantial uncertainty in the economy and on the financial system, the market 

is more cautious in reacting to a merger transaction upon the announcement period, postponing its 

reaction to the completion of the deal. The announcement of a potential deal represents the initiation of 

a due diligence process for the financial and business risks associated with the acquisition of the selected 

target. This process is expected to provide valuable information to acquirers with regard to the financial 

situation of the target and the prospects of the deal. Bank assets are considered to be particularly opaque 

during the crisis, considering the substantial increase of NPLs and the losses from the PSI. Uncertainty 

over the value of the target’s assets raises doubts about the effectiveness of the merger, which in turn 

causes a negative market reaction at the completion date. Consistent with that conjecture, we find 

statistically insignificant abnormal returns upon the announcement of M&As and significant negative 

returns upon the announcement of deal completion. 

The study also contributes to the literature by examining the wealth effects of government-

assisted M&As in a European country. Although the national authorities transferred to the successful 

bidders only the healthy and viable parts (in the case of commercial banks) or the deposits (in the case 

of cooperative banks) of the banks under resolution, the results for acquirers are disappointing and much 

worse compared to prior evidence from the US. Evidently, the resolution authorities, the independent 

auditors and the bidding banks failed to accurately estimate the fair value of assets and liabilities of the 

resolved banks. Considering the market reaction upon the completion of M&As and upon the 

announcement/completion of government-assisted deals, we suggest that the consolidation activity in 

Greek banking caused significant shareholder value destruction, which is unprecedented in the EU.  

 The findings of this research have important implications for banks, institutional and private 

investors, and policy makers. For banks, the negative market reaction upon the completion of M&As 

during the crisis indicates that in periods of financial turmoil the creation of shareholder value should 

probably be pursued through other strategic decisions. Moreover, banks have to be better prepared to 

deal with economic uncertainty, improving the selection process of potential targets, as well as the 

process of due diligence in order to thoroughly and reliably estimate the target’s assets and financial 

performance. Considering the increased opaqueness in banking during the crisis, acquirers should be 

able to evaluate loan portfolios, government securities and other trading assets of target banks more 

precisely. 

This research provides investors with useful insights when assessing potential investments. The 

capital contribution of the private sector during the crisis was approximately €26 billion (World Bank, 

2016), implying that investors either underestimated the financial risks or overestimated the banks’ 

growth opportunities and strategic plans, or both. The type of crisis, as well as its depth and main causes, 

should make investors more aware of the risks associated with the implementation of strategic planning. 

Another important implication for investors is that the development of abnormal returns caused by bank 

M&As is different during a crisis period than normal periods. The market reacts partially at the 

announcement of a merger bid, postponing the valuation of bidders upon the announcement of deal 

completion. Therefore, in periods of increased uncertainty investors should take position after the 

announcement of M&As, a strategy that can lead to great opportunities.  



 

Policy makers could also benefit from the findings of this study in evaluating, structuring and 

implementing interventions in the banking sector. It should be noted that the public sector also 

participated in share capital increases, injecting more than €37 billion (World Bank, 2016) into the 

banking system. However, policy makers failed to protect the public funds since both the voluntary and 

government-assisted M&As wiped out a significant proportion of these funds. Considering also that the 

resolution cost amounted to approximately €15 billion, we could conclude that the financial stability 

and the prevention of further deepening of the banking crisis with possible contagion effects was 

achieved at the expense of shareholders and taxpayers. Public authorities in collaboration with the 

EU/IMF would have to preserve the funds injected into the banking system implementing value-added 

strategies. In such a case, the government would be able to sell its equity stakes at a profit and return 

this money to taxpayers. One key lesson learned from the Greek crisis and the intervention of the 

EU/IMF is the need for closer and more effective cooperation among all involved authorities. The 

capital infusion in the banking sector and the application of resolution measures to a number of failed 

banks, should have been done in the context of a well-designed restructuring plan of the banking sector. 

This would safeguard depositors’ confidence, restore stability in the banking sector and allow banks to 

implement effective development strategies, such as M&As.  

Limitations of this study constitute the grounds for future research in the field and should be 

acknowledged. In order to enhance the validity of our findings, we focus on the banking industry. 

However, this limits the generalizability of results. A key challenge for future research is the 

examination of the wealth effects and the timing of market reaction upon M&A deals in other business 

sectors. This would facilitate more general conclusions with regard to the pattern of the abnormal 

returns during a crisis period. Another limitation of this study is that it employs an event study 

methodology to assess the economic implications of bank M&As. Future studies could apply other 

methodological approaches, such as dynamic efficiency studies and performance studies. Such 

perspectives would measure the success of M&As in terms of post-merger cost and/or profit efficiency, 

and accounting performance. Finally, this research examines the wealth effects of bank M&As in 

Greece. In the aftermath of the global financial crisis many other European countries, such as Portugal, 

Ireland, Spain and Cyprus, also faced economic and financial difficulties. A comparative assessment of 

the economic impact of the M&A transactions in the banking sector would offer useful insights to 

scholars, market participants and public policy makers.    

 

Notes 

[1] The national authorities applied resolution measures to 14 credit institutions, while the resolution 

costs exceeded €15 billion (World Bank, 2016). 

[2] See Article 3 para 1 of Regulation 139/2004 (available at: https://eur-lex.europa.eu/legal-

content/en/ALL/?uri=CELEX%3A32004R0139). 

[3] See Article 5 para 2 of Law 3959/11 (available at: 

https://www.taxheaven.gr/laws/law/index/law/312). 

[4] Barnes et al. (2014) suggest that, from 1984 onward, Thomson Reuters is the best database for 

studies in M&As. 

[5] Available at: http://www.bankofgreece.gr/Pages/en/Bank/LegalF/decisionseme.aspx 

[6] Available at: http://www.hfsf.gr/en/news.htm 

[7] Fotis et al. (2011) suggest the same in a study of 16 companies listed in the ASE during the period 

1995–2008.        

[8] For brevity, the results are not reported and are available upon request from the authors. 

[9] Available at: http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 

[10] Specifically, to assign heavier importance in the most recent months relative to merger 

announcement, the weighted average EPUB index values are constructed as follows: 

 EPUBt=50%×EPUBt-1+33.33%×EPUBt-2+16.66%×EPUBt-3. 
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Table I Descriptive statistics of regression variables 

 N Mean  Median  SD  Min.  Max.  Q1  Q3  

AGE 51 8.538  8.691  0.513  6.682  9.175  8.333  8.831  

MTB 51 2.570  2.840  1.564  -1.910  6.110  1.910  3.310  

SIZE 51 16.568  16.832  1.336  13.331  18.475  15.172  17.608  

PROF 51 0.645 %  1.310 %  2.918 %  -12.420 %  4.990 %  0.520 %  1.770 %  

RISK 51 1.411 %  0.950 %  1.582 %  0.140 %  10.280 %  0.700 %  1.530 %  

ASSET 51 66.987 %  68.460 %  15.363 %  39.320 %  94.040 %  54.930 %  78.130 %  

LEV 51 372.185 %  276.870 %  861.366 %  -1532.500 %  5496.070 %  190.810 %  544.950 %  

LIQ 51 176.138 %  102.790 %  481.180 %  49.770 %  3535.640 %  87.360 %  141.500 %  

GEO 51 0.451  0  0.503            

IND 51 0.549  1  0.503            

STATUS 51 0.196  0  0.401            

CRISIS 51 0.176  0  0.385            

CONC 37 86.469 %  82.382 %  6.493 %  80.136 %  98.806 %  81.352 %  93.465 %  

This table reports the summary statistics of the variables used in the cross-sectional OLS analyses. Firm-specific variables are winsorized at 

the 1% and 99% levels. AGE is the natural logarithm of days between deal announcement and the first date on which Datastream has data 
for the particular firm. MTB is the market price to book value ratio at year-end preceding the deal announcement. SIZE is the natural 

logarithm of total assets at year-end preceding the deal announcement. PROF is the return on assets ratio at year-end preceding the deal 

announcement. RISK is the ratio of provisions for loan losses to total loans at year-end preceding the deal announcement. ASSET is the ratio 
of total loans to total assets at year-end preceding the deal announcement. LEV is the ratio of total debt to common equity at year-end 

preceding the deal announcement. LIQ is the ratio of total loans to total deposits at year-end preceding the deal announcement. GEO is a 

binary variable taking the value of 1 if the deal is domestic and 0 otherwise. IND is a binary variable taking the value of 1 if the deal is 
horizontal and 0 if otherwise. STATUS is a binary variable taking the value of 1 if the target is a public company and 0 if otherwise. CRISIS 

is a binary variable taking the value of 1 if the deal was announced after 2008 and 0 if otherwise. CONC is the assets of the five largest banks 

as a share of total commercial banking assets at year-end preceding the announcement.  

 

 



 

Table II Announcement period abnormal returns of bank M&As and bank transactions 

Event 

window 

Mean Median Positive t-test Wilcoxon  Mean Median Positive t-test Wilcoxon  Mean Median t-test MW 

Panel A: Market model  Panel B: Four-factor model  Panel C: Test for differences 

Bank M&As 

[-20,20] -1.98% -3.02% 37% -1.103 -1.430  -1.92% -1.26% 49% -0.734 0.103  -0.06% -1.76% -0.018 -0.070 

[-20,0] 0.55% -0.24% 47% 0.557 -0.028  0.55% 1.13% 51% 0.329 0.383  0.00% -1.37% 0.000 -0.218 

[0,20] -1.97% -1.70% c 35% -1.183 -1.711  -1.86% -3.23%b 33% -0.803 -2.139  -0.11% 1.53% -0.037 -0.325 

[-5,5] -1.17% -0.53% 47% -1.299 -0.028  -1.03% -1.50% 41% -0.860 -1.018  -0.13% 0.97% -0.090 -0.137 

[-5,0] 0.50% -0.07% 49% 0.794 0.252  0.46% 0.34% 53% 0.549 0.664  0.04% -0.42% 0.038 -0.171 

[0,5] -1.12% -1.06% 41% -1.513 -0.870  -0.89% -0.94% 45% -1.005 -0.457  -0.22% -0.12% -0.193 -0.559 

[0,1] 0.24% -0.06% 51% 0.585 0.252  0.59% -0.22% 45% 1.127 -0.457  -0.34% 0.16% -0.513 -0.298 

[-1,1] 0.29% 0.21% 53% 0.652 0.813  0.76% 0.14% 51% 1.162 0.383  -0.47% 0.08% -0.590 -0.050 

Bank Transactions 

[-20,20] 1.45% 1.05% 55% 0.455 0.872  3.62% 1.20% 55% 0.722 0.871  -2.17% -0.15% -0.427 -0.454 

[-20,0] 0.58% 0.95% 55% 0.434 0.872  0.91% -0.46% 48% 0.350 0.127  -0.33% 1.41% -0.114 -0.054 

[0,20] 0.68% -2.30% 41% 0.271 -0.616  2.76% 1.11% 52% 0.901 0.499  -2.08% -3.41% -0.527 -1.392 

[-5,5] 1.32% 0.14% 55% 1.065 0.872  0.79% -1.30% 45% 0.392 -0.246  0.54% 1.45% 0.228 -0.941 

[-5,0] 0.82% 1.02% 62% 1.244 1.616  0.06% -1.10% 41% 0.056 -0.618  0.77% 2.13% 0.639 -1.299 

[0,5] 0.31% -0.43% 41% 0.378 -0.616  0.79% 1.12% 52% 0.596 0.499  -0.48% -1.55% -0.309 -0.490 

[0,1] 0.18% -0.02% 48% 0.408 0.128  0.64% 0.53% 55% 0.868 0.871  -0.47% -0.55% -0.544 -0.303 

[-1,1] 0.43% -0.03% 48% 0.715 0.128  0.65% 0.36% 59% 0.655 1.243  -0.22% -0.38% -0.188 -0.070 

This table reports the cumulative abnormal returns (CARs) in percent surrounding the announcement of bank M&As (N = 51) and bank transactions (N = 29) announced between 01/01/1997 and 31/12/2018. Panels A 
and B present the mean and median CARs, standard deviation and percentage of firms with positive CARs derived from the market model and the four-factor model, respectively. The statistical significance of CARs is 

assessed through a parametric (t-test) and a non-parametric (Wilcoxon sign test) methodology. Panel C reports the mean and median differences of CARs between the market model and the four-factor model. The 

statistical significance of the difference between the means of the two estimation models is tested using the t-test of equality of means. The statistical significance of the difference between the medians of the two 
estimation models is tested using the Mann-Whitney U test (MW). The superscripts a, b and c denote statistical significance at 1%, 5% and 10% level, respectively. 

 

 



 

Table III Announcement period abnormal returns of bank M&As - Before and after the crisis 

Event 

window 

Mean Median Positive t-test Wilcoxon  Mean Median Positive t-test Wilcoxon  Mean Median t-test MW 

Panel A: Pre-crisis (1997-2007)  Panel B: Post-crisis (2008-2018)  Panel C: Test for differences 

Market model 

[-20,20] -1.48% -2.19%c 40% -0.658 -1.659  -4.28% -5.96%c 22% -0.658 -1.659  2.79% 3.77% 0.591 -1.038 

[-20,0] -0.23% -0.84%c 40% 1.326 1.675  4.17% 4.61%c 78% 1.326 1.675  -4.40%c -5.45%b -1.737 -2.100 

[0,20] -0.66% -1.14%b 40% -1.049 -2.325  -8.07% -13.07%b 11% -1.049 -2.325  7.42% 11.93%a 0.952 -2.619 

[-5,5] -0.36%c -0.42% 48% -1.759 -0.325  -4.95%c -5.51% 44% -1.759 -0.325  4.60% 5.09% 1.557 -1.161 

[-5,0] 0.35% -0.01% 50% 0.436 -0.325  1.20% -0.20% 44% 0.436 -0.325  -0.84% 0.20% -0.301 -0.025 

[0,5] -0.12%b -0.73%c 45% -2.365 -1.659  -5.78%b -7.17%c 22% -2.365 -1.659  5.66%c 6.44%c 2.239 -1.903 

[0,1] 0.43% 0.01% 50% -0.358 -0.325  -0.64% -1.07% 44% -0.358 -0.325  1.08% 1.08% 0.589 -0.889 

[-1,1] 0.41% 0.64% 57% -0.138 -0.992  -0.24% -0.68% 33% -0.138 -0.992  0.65% 1.33% 0.550 -1.408 

Four-factor model 

[-20,20] -3.46% -4.49% 45% -1.332 -0.353  5.29% 4.93% 67% 0.622 1.008  -8.76% -9.41% -1.285 -0.964 

[-20,0] -1.78% -2.26% 43% -1.135 -0.662  11.40%b 9.44%b 89% 2.435 2.341  -13.18%a -11.70%a -3.299 -2.965 

[0,20] -1.35% -2.64%c 33% -0.765 -1.898  -4.24% -7.49% 33% -0.395 -0.992  2.89% 4.86% 0.266 -1.161 

[-5,5] -1.81%c -1.55% 36% -1.740 -1.589  2.57% 9.25% 67% 0.530 1.008  -4.38% -10.80%c -0.882 -1.655 

[-5,0] -0.53% -0.13% 48% -0.745 -0.045  5.11% 3.85%c 78% 1.626 1.675  -5.64% -3.98%b -1.750 -2.150 

[0,5] -0.94% -1.00% 43% -1.215 -0.662  -0.67% 6.63% 56% -0.181 0.341  -0.27% -7.63% -0.072 -0.791 

[0,1] -0.08% -0.49% 38% -0.166 -1.280  3.70%b 1.94%c 78% 2.272 1.675  -3.78%c -2.43%b -2.226 -2.248 

[-1,1] 0.00% -1.21% 43% -0.007 -0.662  4.32%b 2.17%b 89% 2.053 2.341  -4.33%b -3.39%b -2.677 -2.248 

This table reports the cumulative abnormal returns (CARs) in percent surrounding the announcement of bank M&As with regard to the crisis. Panels A and B present the mean CARs, the median CARs and the percentage 
of firms with positive CARs, before (N = 42) and the after (N = 9) the crisis, respectively, estimated with the market model and the four-factor model. The statistical significance of CARs is assessed through a parametric 

(t-test) and a non-parametric (Wilcoxon sign test) methodology. Panel C reports the mean and median differences of CARs between the two sub-periods. The statistical significance of the difference between the means 

of the two sub-periods is tested using the t-test of equality of means. The statistical significance of the difference between the medians of the two sub-periods is tested using the Mann-Whitney U test (MW). The 
superscripts a, b and c denote statistical significance at 1%, 5% and 10% level, respectively. 

 

 

 

 

  



 

Table IV Announcement period abnormal returns of bank transactions - Before and after the crisis 

Event 

window 

Mean Median Positive t-test Wilcoxon  Mean Median Positive t-test Wilcoxon  Mean Median t-test MW 

Panel A: Pre-crisis (1997-2007)  Panel B: Post-crisis (2008-2018)  Panel C: Test for differences 

Market model 

[-20,20] 1.57% 1.34% 55% 0.393 0.770  1.07% 1.05% 57% 0.237 0.411  0.50% 0.29% 0.066 -0.459 

[-20,0] 1.39% 1.53% 64% 0.849 1.625  -1.97% -3.71% 29% -1.039 -1.101  3.36% 5.24% 1.078 -1.070 

[0,20] -0.06% -3.62% 36% -0.020 -0.941  3.00% 0.20% 57% 0.774 0.411  -3.06% -3.82% -0.518 -0.866 

[-5,5] 0.79% -0.01% 50% 0.530 0.342  2.99% 2.01% 71% 1.390 1.167  -2.20% -2.01% -0.750 -1.223 

[-5,0] 0.76% 1.06% 64% 0.943 1.625  1.03% 0.43% 57% 0.885 0.411  -0.27% 0.63% -0.171 -0.204 

[0,5] -0.21% -0.88% 32% -0.202 -1.368  1.93%b 1.38% 71% 2.101 1.167  -2.13% -2.26%b -1.124 -2.191 

[0,1] 0.09% -0.21% 45% 0.168 -0.086  0.43% 0.29% 57% 1.129 0.411  -0.34% -0.50% -0.330 -0.357 

[-1,1] 0.10% -0.28% 45% 0.129 -0.086  1.49%c 2.67% 57% 1.655 0.411  -1.39% -2.95% -0.986 -1.376 

Four-factor model 

[-20,20] 5.65% 1.67% 59% 0.873 1.206  -2.76% -1.50% 43% -0.678 -0.363  8.41% 3.17% 0.712 -0.663 

[-20,0] 2.81% 0.29% 50% 0.893 0.351  -5.03% -1.30% 43% -1.275 -0.363  7.84% 1.59% 1.300 -1.223 

[0,20] 2.95% 1.88% 55% 0.741 0.778  2.17% -1.48% 43% 0.813 -0.363  0.77% 3.36% 0.106 -0.204 

[-5,5] 0.52% -1.99% 45% 0.201 -0.077  1.63% -0.11% 43% 0.749 -0.363  -1.11% -1.88% -0.233 -0.968 

[-5,0] -0.30% -1.18% 41% -0.255 -0.505  1.18% -0.18% 43% 0.607 -0.363  -1.48% -0.99% -0.626 -0.764 

[0,5] 0.93% 0.51% 50% 0.580 0.351  0.35% 2.04% 57% 0.149 0.393  0.57% -1.53% 0.182 -0.561 

[0,1] 0.72% 0.55% 55% 0.810 0.778  0.39% 0.53% 57% 0.289 0.393  0.33% 0.02% 0.190 -0.204 

[-1,1] 0.13% 0.22% 55% 0.115 0.778  2.29% 1.89% 71% 1.021 1.149  -2.17% -1.66% -0.933 -0.968 

This table reports the cumulative abnormal returns (CARs) in percent surrounding the announcement of bank transactions with regard to the crisis. Panels A and B present the mean CARs, the median CARs and the 

percentage of firms with positive CARs, before (N = 22) and the after (N = 7) the crisis, respectively, estimated with the market model and the four-factor model. The statistical significance of CARs is assessed through 
a parametric (t-test) and a non-parametric (Wilcoxon sign test) methodology. Panel C reports the mean and median differences of CARs between the two sub-periods. The statistical significance of the difference between 

the means of the two sub-periods is tested using the t-test of equality of means. The statistical significance of the difference between the medians of the two sub-periods is tested using the Mann-Whitney U test (MW). 

The superscripts a, b and c denote statistical significance at 1%, 5% and 10% level, respectively. 
 

 

 

  



 

Table V Completion period abnormal returns of bank M&As - Before and after the crisis 

Event 

window 

 Mean Median Positive t-test Wilcoxon  Mean Median Positive t-test Wilcoxon  Mean Median t-test MW 

 Panel A: Pre-crisis (1997-2007)  Panel B: Post-crisis (2008-2018)  Panel C: Test for differences 

 Market model 

[-20,20]  -0.62% -0.57% 48% -0.488 0.072  -18.98%b -14.37% 33% -2.234 -0.979  18.36%c 13.80%c 2.137 -1.853 

[-20,0]  0.03% 0.13% 52% 0.039 0.690  -5.59% -1.38% 44% -1.136 -0.312  5.63% 1.51% 1.125 -0.717 

[0,20]  -0.38% -1.24% 36% -0.354 -1.474  -12.94%b -7.91% 22% -2.295 -1.645c  12.57%c 6.68%c 2.189 -1.730 

[-5,5]  -0.28% 0.05% 52% -0.475 0.690  -6.44% -4.44% 44% -1.456 -0.312  6.17% 4.49% 1.382 -1.408 

[-5,0]  0.49% 0.34% 55% 1.037 0.999  -3.42%c -3.25% 44% -1.664 -0.312  3.92% 3.59%c 1.854 -1.680 

[0,5]  -0.49% -0.21% 48% -1.088 0.072  -2.57% -3.09% 44% -0.662 -0.312  2.09% 2.88% 0.533 -0.865 

[0,1]  0.26% 0.00% 50% 0.807 0.381  -0.16% -0.63% 44% -0.073 -0.312  0.42%c 0.62% 0.187 -0.272 

[-1,1]  0.54% 0.61% 55% 1.407 0.999  -1.89% -2.12% 22% -0.935 -1.645c  2.42% 2.73%b 1.180 -2.051 

 Four-factor model 

[-20,20]  -1.67% -1.36% 48% -0.779 -0.046  -33.36%b -21.32%c 22% -2.324 -1.680  31.69%c 19.95%b 2.184 -2.397 

[-20,0]  -1.72% -0.32% 48% -1.429 -0.046  -15.55% -4.43% 44% -1.467 -0.347  13.82% 4.10% 1.296 -0.865 

[0,20]  -0.30% -1.23% 40% -0.172 -0.972  -18.28%b -20.39% 33% -2.489 -1.013  17.98%b 19.17%b 2.381 -2.323 

[-5,5]  -0.91% -0.15% 48% -1.024 -0.046  -8.17%c -3.14%c 22% -1.763 -1.680  7.26% 2.99% 1.538 -1.631 

[-5,0]  -0.12% -0.14% 48% -0.163 -0.046  -4.63%c -4.36% 33% -1.843 -1.013  4.52%b 4.22%c 2.373 -1.828 

[0,5]  -1.16% -0.99% 45% -1.511 -0.355  -4.01% 0.81% 56% -1.063 0.320  2.85% -1.80% 0.741 -0.321 

[0,1]  -0.42% -0.45% 40% -0.900 -0.972  -0.75% 0.18% 56% -0.263 0.320  0.33% -0.63% 0.114 -1.013 

[-1,1]  -0.30% -0.12% 48% -0.531 -0.046  -3.82% -0.50% 44% -1.134 -0.347  3.52% 0.37% 1.031 -0.889 

This table reports the cumulative abnormal returns (CARs) in percent surrounding the completion of bank M&As with regard to the crisis. Panels A and B present the mean CARs, the median CARs and the percentage 

of firms with positive CARs, before (N = 42) and the after (N = 9) the crisis, respectively, estimated with the market model and the four-factor model. The statistical significance of CARs is assessed through a parametric 
(t-test) and a non-parametric (Wilcoxon sign test) methodology. Panel C reports the mean and median differences of CARs between the two sub-periods. The statistical significance of the difference between the means 

of the two sub-periods is tested using the t-test of equality of means. The statistical significance of the difference between the medians of the two sub-periods is tested using the Mann-Whitney U test (MW). The 

superscripts a, b and c denote statistical significance at 1%, 5% and 10% level, respectively. 

 

  



 

Table VΙ Announcement period abnormal returns of government-assisted deals 

Event 

window 

Mean Median Positive t-test Wilcoxon  Mean Median Positive t-test Wilcoxon  Mean Median t-test MW 

Panel A: Market model  Panel B: Four-factor model  Panel C: Test for differences 

[-20,20] -33.34%a 0.41% 50% -3.373 -0.193  -30.34%b 4.46% 70% -2.324 1.132  -3.00% -4.06% -0.077 -0.378 

[-20,0] -38.09%a -7.63% 30% -5.384 -1.460  -36.57%a 1.55% 60% -3.914 0.499  -1.51% -9.18% -0.038 -0.605 

[0,20] 5.37% 3.66% 50% 0.758 -0.193  6.46% -0.49% 50% 0.691 -0.134  -1.09% 4.15% -0.152 -0.076 

[-5,5] -7.78% -6.28% 40% -1.520 -0.826  -5.86% -6.02% 40% -0.866 -0.767  -1.92% -0.26% -0.091 -0.454 

[-5,0] -13.47%a -7.99% 30% -3.563 -1.460  -12.15%b -6.32% 40% -2.432 -0.767  -1.33% -1.67% -0.081 -0.227 

[0,5] 6.31%c 2.01% 50% 1.669 -0.193  6.51% 1.63% 60% 1.304 0.499  -0.20% 0.39% -0.021 -0.151 

[0,1] 0.43% -0.11% 50% 0.196 -0.193  0.46% 0.81% 50% 0.161 -0.134  -0.04% -0.93% -0.009 -0.076 

[-1,1] -3.35% -3.96% 40% -1.252 -0.826  -1.81% -1.15% 40% -0.512 -0.767  -1.54% -2.80% -0.184 -0.302 

This table reports the cumulative abnormal returns (CARs) in percent surrounding the announcement of government assisted M&A deals. Panels A and B present the mean CARs, the median CAR and the percentage of 
firms with positive CARs estimated with the market model and the four-factor model, respectively. The statistical significance of CARs is assessed through a parametric (t-test) and a non-parametric (Wilcoxon sign test) 

methodology. Panel C reports the mean and median differences of CARs between the market model and the four-factor model. The statistical significance of the difference between the means of the two estimation models 

is tested using the t-test of equality of means. The statistical significance of the difference between the medians of the two estimation models is tested using the Mann-Whitney U test (MW). The superscripts a, b and c 
denote statistical significance at 1%, 5% and 10% level, respectively.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Table VII Cross-sectional analysis for announcement abnormal returns 

  (1)  (2)   (3)   (4)  (5)  (6)  (7)  (8)  (9)  (10) 

AGE  
0.447b 

(2.50) 
 
0.451b 

(2.53) 
  
0.392b 

(2.27) 
      

0.470a 

(3.01) 
   

0.499a 

(3.76) 
   

0.500a 

(3.01) 

MTB  
-0.313 

(-1.59) 
 
-0.283 

(-0.89) 
  
-0.286 

(-1.43) 
  
-0.397b 

(-2.22) 
 
-0.374 

(-1.16) 
   

-0.573a 

(-3.22) 
   

-0.411c 

(-1.84) 
  

SIZE  
-0.057 

(-0.30) 
 
0.273c 

(1.90) 
  
-0.091 

(-0.47) 
  
0.136 

(0.85) 
 
0.387b 

(2.37) 
 
-0.040 

(-0.21) 
 
0.313b 

(2.12) 
     

0.001 

(0.00) 

PROF  
0.091 

(0.40) 
 
0.105 

(0.79) 
  
0.077 

(0.39) 
  
0.138 

(0.62) 
 
0.305b 

(2.30) 
       

-0.094 

(-0.47) 
 
0.104 

(0.62) 

RISK  
-0.106 

(-0.51) 
 
-0.349c 

(-1.86) 
  
-0.225 

(-1.27) 
  
-0.028 

(-0.13) 
   

-0.257b 

(-2.32) 
 
-0.580a 

(-3.79) 
   

-0.524b 

(-2.38) 
  

ASSET  
-0.119 

(-0.91) 
 
0.586c 

(1.87) 
  
-0.198 

(-1.67) 
  
-0.095 

(-0.65) 
 
0.509 

(1.21) 
 
-0.085 

(-0.72) 
     

0.173 

(1.04) 
 
0.029 

(0.25) 

LEV  
0.121 

(0.83) 
 
0.077 

(0.43) 
  
0.083 

(0.60) 
  
0.198 

(1.31) 
 
0.179 

(1.07) 
 
-0.060 

(-0.59) 
   

0.004 

(0.04) 
   

-0.008 

(-0.07) 

LIQ  
0.446a 

(3.59) 
 
-0.225 

(-0.59) 
  
0.431a 

(3.66) 
  
0.216b 

(2.42) 
 
-0.023 

(-0.05) 
 
0.551a 

(7.33) 
 
0.472b 

(2.13) 
 
0.522a 

(6.35) 
   

0.542a 

(6.55) 

GEO  
0.483a 

(3.13) 
 
0.278b 

(2.32) 
  
0.439a 

(2.91) 
  
0.403b 

(2.63) 
 
0.268b 

(2.15) 
 
0.501a 

(3.97) 
   

0.532a 

(4.10) 
 
0.100 

(0.56) 
 
0.551a 

(4.11) 

IND  
0.620a 

(4.17) 
 
0.493a 

(3.43) 
  
0.606a 

(4.09) 
  
0.525b 

(3.66) 
 
0.436b 

(2.65) 
 
0.634a 

(4.96) 
 
0.286b 

(2.27) 
 
0.633a 

(4.93) 
   

0.658a 

(5.00) 

STATUS  
-0.180 

(-1.37) 
 
-0.037 

(-0.25) 
  
-0.188 

(-1.23) 
  
-0.143 

(-0.99) 
 
-0.027 

(-0.18) 
 
-0.213 

(-1.51) 
   

-0.208c 

(-1.79) 
 
-0.051 

(-0.22) 
 
-0.196 

(-1.64) 

CRISIS  
-0.263 

(-0.96) 
 
-0.575 

(-1.60) 
     

-0.195 

(-0.71) 
 
-0.564 

(-1.61) 
   

-0.461 

(-1.44) 
 
-0.313 

(-1.59) 
   

-0.284 

(-1.24) 

CONC    
0.729a 

(4.43) 
       

0.604a 

(3.18) 
   

0.791a 

(3.90) 
   

0.541a 

(3.11) 
  

Ν  51  37   51   51  37  51  37  51  37  51 

F  12.40a  8.90a   13.42a   10.60a  6.01a  13.30a  5.63a  16.75a  3.97a  12.28a 

R2  0.4798  0.6640   0.4537   0.4256  0.5688  0.4243  0.5212  0.4314  0.2736  0.4389 

VIF  2.37  3.60   2.24   2.02  3.01  1.70  2.23  1.51  2.05  1.80 

This table reports the results of the cross sectional OLS regression analysis for acquirer CARs upon merger announcement. Standardized betas are reported and t-statistics are presented in parentheses. Firm-specific 

variables are winsorized at the 1% and 99% levels.  The superscripts a, b and c denote statistical significance at 1%, 5% and 10% level, respectively. 



 

Table VIII Robustness checks for announcement abnormal returns 

  (1)  (2)   (3)  (4)  (5)  (6)  (7)  (8)  (9)   (10) 

AGE 

 

0.032 

(0.25) 
 
-0.082 

(-0.53) 
  
-0.022 

(-0.19) 
     

-0.112 

(-0.78) 
   

-0.086 

(-0.51) 
  

 
 
0.030 

(0.25) 

MTB 

 

-0.001 

(-0.01) 
 
-0.140 

(-0.49) 
  
-0.040 

(-0.23) 
 
-0.012 

(-0.07) 
 
0.065 

(0.24) 
 
 

 
-0.435c 

(-1.74) 
 
 

 
-0.457b 

(-2.21) 

 
 
 

R.SIZE 

 

0.055 

(0.36) 
 
0.202 

(1.06) 
  
0.147 

(0.98) 
 
0.068 

(0.48) 
 
0.133 

(0.74) 
 
0.298c 

(1.95) 
 
0.347b 

(2.10) 
 
 

  
 
 
0.053 

(0.36) 

R.PROF 

 

0.455a 

(4.10) 
 
0.505b 

(2.81) 
  
0.449a 

(3.92) 
 
0.447a 

(4.09) 
 
0.617a 

(3.96) 
 
 

 
 

 
 

 
0.528a 

(2.82) 

 
 
0.463a 

(4.41) 

R.RISK 

 

-0.015 

(-0.14) 
 
-0.237c 

(-1.74) 
  
-0.037 

(-0.34) 
 
-0.015 

(-0.14) 
 
 

 
-0.247 

(-1.75) 
 
-0.596b 

(-2.67) 
 
 

 
-0.298 

(-1.35) 

 
 
 

R.ASSET 

 

0.142 

(1.06) 
 
0.264 

(0.79) 
  
0.069 

(0.63) 
 
0.141 

(1.06) 
 
0.383 

(1.30) 
 
0.075 

(0.64) 
 
 

 
 

 
0.027 

(0.19) 

 
 
0.142 

(1.06) 

R.LEV 

 

-0.327a 

(-3.01) 
 
-0.280c 

(-1.80) 
  
-0.336a 

(-3.57) 
 
-0.324a 

(-3.17) 
 
-0.366b 

(-2.63) 
 
-0.334a 

(-3.00) 
 
 

 
-0.264 

(-1.33) 
 
 

 
 
-0.328a 

(-4.93) 

R.LIQ 

 

0.334a 

(2.95) 
 
-0.420 

(-1.17) 
  
0.358a 

(3.49) 
 
0.317a 

(3.71) 
 
-0.489 

(-1.59) 
 
0.381a 

(3.61) 
 
-0.148 

(-0.67) 
 
0.239b 

(2.31) 
 
 

 
 
0.327a 

(3.90) 

GEO 

 

0.359b 

(2.57) 
 
0.246c 

(1.81) 
  
0.351b 

(2.37) 
 
0.355b 

(2.55) 
 
0.291b 

(2.24) 
 
0.331b 

(2.18) 
 
 

 
0.191 

(1.28) 
 
-0.001 

(-0.01) 

 
 
0.359a 

(2.77) 

IND 

 

0.377b 

(2.69) 
 
0.358b 

(2.41) 
  
0.386a 

(2.75) 
 
0.370a 

(2.73) 
 
0.396b 

(2.71) 
 
0.308b 

(2.28) 
 
0.228c 

(1.74) 
 
0.232 

(1.58) 
 
 

 
 
0.378a 

(2.83) 

STATUS 

 

-0.051 

(-0.26) 
 
0.112 

(0.53) 
  
-0.083 

(-0.41) 
 
-0.049 

(-0.25) 
 
0.144 

(0.73) 
 
-0.181 

(-0.93) 
 
 

 
-0.102 

(-0.52) 
 
0.105 

(0.37) 

 
 
-0.049 

(-0.26) 

EPUB 

 

-0.204 

(-1.31) 
 
-0.290 

(-1.67) 
    

-0.199 

(-1.32) 
 
-0.283 

(-1.67) 
   

-0.343b 

(-2.20) 
 
-0.213 

(-1.63) 
 
 

 
 
-0.204 

(-1.38) 

CONC 

 
  

0.429a 

(2.83) 
      

0.312 

(1.63) 
   

0.606a 

(3.11) 
   

0.372c 

(1.85) 

 
  

Ν  51  37   51  51  37  51  37  51  37   51 

F  77.87a  8.16a   73.72a  82.10a  7.11a  39.69a  3.61a  27.45a  4.64a   94.20a 

R2  0.5023  0.6665   0.4700  0.5019  0.6643  0.3821  0.4740  0.2759  0.3230   0.5022 

VIF  1.95  3.82   1.96  1.76  3.18  1.56  1.90  1.29  1.85   1.62 

This table reports the results of the cross sectional OLS regression analysis for acquirer CARs upon merger announcement. Standardized betas are reported and t-statistics are presented in parentheses. Firm-specific 

variables are winsorized at the 1% and 99% levels.  The superscripts a, b and c denote statistical significance at 1%, 5% and 10% level, respectively.



 

 

 


