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Abstract
Purpose – The purpose of this paper is to test whether bank mergers are driven by equity
overvaluation and management compensation incentives.
Design/methodology/approach – To test whether equity mispricing drive bank mergers, the
authors employ two alternative price-to-residual income valuation (P/V) measures for bidders and
targets while the authors control for their growth prospects with the price-to-book (P/B) (two years
before) ratio. The intrinsic value (V) is estimated using the three-period forecast horizon residual
income model of Ohlson (1995) and perpetual residual income model that does not rely on analysts’
forecasts of future earnings prospects. The latter measure allows the authors to estimate V for a much
larger sample of banks. The empirical analysis is supplemented with a standard event analysis and
assessment of the long-term performance of bank mergers subsequent to the announcement date.
Findings – The evidence shows that bidders are overvalued relative to their targets, especially in
equity offer deals. The authors also find that highly valued bidders: are more likely to use stock than
cash; are willing to pay more relative to the target market price; are more likely to acquire private
than public targets; earn lower announcement-period returns; fail to create synergy gains; experience
long-term underperformance; and reward their top managers of with large compensation increases
subsequent to mergers.
Originality/value – This study provides results consistent with the view that behavioral and
managerial incentives play an important role in motivating bank mergers.
Keywords Managerial compensation, Bank mergers, Equity mispricing
Paper type Research paper

1. Introduction
The US banking industry has been consolidating rapidly through acquisitions in recent
years. As a result, the number of US commercial banks fell from about 14,000 in 1980 to
about 6,500 by the end of 2010[1]. The banking and financial services industry has
consistently ranked in the top five of all industries in terms of the number of merger
transactions taking place each year. From 1980 to 2010, the share of assets held by the
ten largest commercial banks (ranked by assets) rose from 22 to 53.4 percent, while the
share of deposits held by the ten largest commercial banks (ranked by deposits) rose
from 19 to 42 percent[2]. In the aftermath of the financial crisis, risk taking by financial
institutions has been profoundly criticized by academics, practitioners, regulators, and
the general public. A key reason for this scrutiny is that banks may be subject to runs if
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concerns emerge about the quality of their assets and size increases from their past
investment decisions (Gorton, 2009). Bank mergers lead to the transformation of the
financial system and if not addressed to understand the forces behind these
changes the banking system will be vulnerable to financial crisis. The development of
large financial institutions through mergers increases systemic risk with serious
consequences for the macroeconomy (Haldane and May, 2011; Neale et al., 2010).
Furthermore, since big financial institutions are exposed to common shocks because
they are highly interconnected, the probability that they default in periods of financial
distress is not negligible. Despite the critical importance of these issues there is little
empirical evidence directly demonstrating the driving forces behind bank mergers.
In this paper, we quantify the extent to which non-fundamental stock-price movements
and executive compensation incentives affect bank mergers.

To date, various motivations underlying bank mergers have been investigated in
the literature such as the desire to create shareholder value through the exploitation of
synergies (economies of scale or scope), improving target operating performance,
capitalization of the targets, prospects for future growth, industry concentration and
deal size (Hannan and Pilloff, 2007; Hernando et al., 2009)[3] [4]. Based on the previous
empirical evidence, it is difficult to make a compelling case that acquiring banks
create shareholder value, reduce costs or improve profitability. Equally, there is also
lack of supporting evidence that expansion of scope in banking is beneficial (Berger
and Ofek, 1995). So the question of why banks merge remains an important issue that
warrants investigation and we aim to address it in this study.

The recent debate about the motives behind mergers and acquisitions has been
linked with high stock market valuations (e.g. see Shleifer and Vishny, 2003;
Rhodes-Kropf and Viswanathan, 2004). This strand of the literature theorizes that
bidders attempt to profit by buying undervalued targets for cash at a price below
fundamental value or by paying equity for targets that, even if overvalued, are less
overvalued than bidders. While recent corporate empirical evidence has generally
been supportive of this view (Dong et al., 2006; Ang and Cheng, 2006), there is no
evidence that bank takeovers are motivated by misvaluation. This is probably
because of the belief that banks are regulated and hence bank managers are unlikely
to behave the same way managers do in other industries. The view, that the relative
misvaluation motive between the acquirer and target may not be large enough to
trigger bank mergers, given that both are affected by the same industry-level shocks,
could be another reason. Our results, however, show that there is significant relative
misvaluation between the acquirer and target. Hence, seeking to determine if bank
mergers are sensitive to equity mispricing, the first objective of this study, allows
us to reflect on the role of regulations that are designed to make banks operate different
(less opportunistic) than firms in other industries. Furthermore, this is important
because if bank mergers are motivated by equity misvaluation (i.e. cater to market
sentiment) they are more likely to make risky negative net present value investments
( Jensen, 2004, 2005) that the markets deem unprofitable, which, in turn, increase
systemic risk and financial instability.

While certain bank conglomeration may be desirable, beyond some point it may
result in inefficiencies as mergers could encourage bank trading activities relative to
conventional relationship-based services by using their “spare” capital to profitably
expand the scale of trading. When a bank engages in trading, two inefficiencies emerge:
a bank may allocate too much capital to trading ex-post, compromising the incentives
to build relationships ex-ante and a bank may use trading for risk-shifting[5].
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Consequently, bank mergers (especially stock-for-stock ones that could be the result of
equity manipulation and easier to implement especially during periods of investor
optimism) should be of great concern to regulators in order to avoid to become
too big (to fail) and make the financial system vulnerable to financial crisis (see
Mishkin, 2006). Furthermore, stock-for-stock mergers have implications for capital,
scope and scale in banking.

While bank mergers motivated by equity misvaluation may cater to investor
sentiment, managers may also pursue them in an attempt to retain or increase the value
of their equity-based compensation (i.e. stock and stock options), leading them to
pursue risky projects (Coles et al., 2006; Rajgopal and Shevlin, 2002). The 2008 near-
collapse of global financial markets led to renewed scrutiny of executive compensation
practices by journalists, academicians, politicians, and regulators. Much of the recent
scrutiny has centered on alleged excesses in the compensation packages the executives
deemed, at least partially, responsible for the economic turmoil (Karaian, 2008;
Rappeport, 2008; McCann, 2009). To the extent that executive compensation is
equity based and is positively associated with firm size (Bliss and Rosen, 2001; Gabaix
and Lainder, 2008), compensation incentives cannot be ruled out as another motive for
bank mergers. Consequently, bank mergers driven by equity misvaluation and
compensation incentives should be of considerable concern to regulators. While the
objective of this study is not to address how regulatory authorities should monitor
this type of mergers that lead toward greater bank concentration, conglomeration and
increased systemic risk, an implication of this study is that regulatory inertia in the
sphere of bank mergers could undermine the stability of the financial system. The
recent deregulation that allowed for greater bank concentration and conglomeration
increased systemic risk. A prudent and more alert regulator could have prevented the
2008 financial crisis and the subsequent macroeconomic catastrophe. Focussing on
the investment decisions of banks and the managerial incentives behind bank mergers,
the second objective of this study, we expect to shed light on whether the governance
safeguards of banks are adequate or regulatory changes are required to curb the
creation of enormous financial institutions through mergers with the potential to put
the entire banking system at risk.

Despite the fact that, on average, bank mergers do not create value, the question
is why they continue to occur? That is, what motivates overvalued acquirers to
purchase less-overvalued targets if there is no shareholder value creation?
Following the CEO compensation literature (Grinstein and Hribar, 2004; Harford and
Li, 2007; Fich et al., 2010), which argues that executive compensation schemes
often motivate CEOs to engage in mergers and acquisitions, the second intent of this
study is to examine whether executive compensation incentives are associated with
bank mergers.

In this study we examine first whether US bank mergers are motivated by stock
overvaluation using alternative overvaluation metrics to make sure that the results are
not driven by the choice of an overvaluation measure[6]. Addressing this question, of
course, requires us to account for the growth opportunities of acquirers. The need to
control for the growth opportunities of acquiring banks arises from the Q theory of
investment (Martin, 1996) which holds that high Q-banks are likely to have high
growth opportunities, traded at high stock prices, and invested more. Second, we
investigate whether bank acquisitions by overvalued acquirers, that fail to create
shareholder wealth, are related to top management enrichment subsequent to the
acquisition.
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The empirical results of this study are largely consistent with the predictions of the
overvaluation hypothesis. Specifically, both relative valuation measures (P/V)
employed in our analysis indicate that bidders have higher relative valuations
(P/V) than their targets in the full sample, especially among equity offers. In addition,
we find that highly valued bidders: are more likely to use stock than cash; are willing to
pay more relative to the target market price; are more likely to acquire private targets
than public targets; and earn lower announcement-period returns. Higher valued
targets receive lower premiums relative to market prices, are more likely to receive
equity offers, and experience lower announcement-period returns. Finally, our
evidence shows that overvalued bidders reward their top managers with large
compensation increases subsequent to mergers. This result seems to suggest
that compensation incentives play a key role in periods of overvalued bank
merger activity.

This study contributes to the existing literature in several ways. First, we examine
the motives of bank mergers from the equity misvaluation perspective. Second,
we investigate whether bank acquisitions by overvalued acquirers are motivated by
management compensation incentives. To the best of our knowledge, this is the first
study to address bank mergers from these two perspectives with the intent of
adding quantitative results to this body of the literature. Third, the advantage
of focussing on a specific industry minimizes the inter-industry disturbances that exist
in cross-industry studies and provides industry-specific insights. Finally, evidence
in support of the overvaluation and management compensation motives behind
bank mergers, as overvalued bidders attempt to take advantage of their temporary
overvaluation rather than create value, has practical implications about the role of the
regulatory supervisory powers.

The remainder of the paper is organized as follows. Section 2 discusses the
related literature and develops our hypotheses. Section 3 describes the measures
of overvaluation, the methodological design and the data. Section 4 describes the
univariate results in the light of the misvaluation hypothesis. Section 5 reports
the multivariate results. Section 6 examines the magnitude of management
compensation increases during the post-acquisition period as a measure of the
management compensation effect. The final section concludes the paper.

2. Literature review and hypothesis development
2.1 Misvaluation-driven mergers
The fundamental assumption behind the theory of “stock market-driven acquisitions”
is that the market is inefficient, and some firms are thus incorrectly priced. Moreover,
managers are completely rational, understand stock market inefficiencies, and take
advantage of them, in part through merger decisions. The misvaluation hypothesis
holds that bidders try to profit either by buying undervalued targets for cash at a price
below fundamental value, or by paying equity for targets that, even if overvalued,
are less overvalued than the bidder.

From the perspective of the acquiring firm, stock-financed mergers can be viewed
as two simultaneous transactions, both a merger and an equity issue (Andrade et al.,
2001). Myers and Majluf (1984) assert that managers with superior information,
acting in the best interests of old shareholders, will issue equity when the equity is
overpriced. Moreover, managers will pass up positive net present value investments if
the equity necessary to finance them is sufficiently underpriced by the market. The
Myers and Majluf model illustrates that a firm will invest, if and only if, the value of its
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growth opportunities, captured by the old shareholders, is greater than the value of the
assets in place that they must give up to new shareholders. Thus, in this framework,
the decision to issue equity and invest conveys negative information to the market
about the value of firm’s assets in place causing its stock price to decline.

In the Shleifer and Vishny (2003) context, rational managers tend to take advantage
of the less rational market. Bidder and target misvaluation should affect expropriation
opportunities and managerial incentives, and therefore transaction characteristics
including the method of payment (stock vs cash), the form of the offer (merger vs tender
offer), bid premium, hostility of the target to the offer, success of the bid, and
event-period returns. Stock acquisitions occur when there is a supply of highly
overvalued bidders as well as relatively less-overvalued targets. When industry
valuation is high (low), mergers are more likely to be executed with stock (stock).
However, target overvaluation encourages target management to voluntarily accept
expropriation offers in order to cash out. Shleifer and Vishny (2003) assume that
acquirers are overvalued, and the motive for acquisitions is not to gain synergies,
but to preserve some of their temporary overvaluation for long-term shareholders.
Specifically by acquiring less-overvalued targets with overvalued stock, acquirers can
cushion the fall for their shareholders by leaving them with more hard assets per share.
Or if the shareholders perceive the deal as synergistic, then they would overvalue the
combined entity. In such a case, the acquirer can still enjoy a long-run cushion effect,
while offering a large premium to the target. Since, private targets are more likely to be
undervalued acquiring banks are expected to acquire private than public targets. This
propensity has its roots in the belief that private target banks, like illiquid assets, are
more likely to trade at lower valuations than public targets which, in turn, allows
bidders to avoid losses in the short run. In sum, the Shleifer and Vishny (2003) model
sheds light on who acquires whom, the mode of payment and the valuation
consequence of mergers.

Similarly, the model of Rhodes-Kropf and Viswanathan (2004) predicts that periods
of stock merger activity are correlated with high market valuations. To test the
hypothesis that valuation errors affect merger activity, Rhodes-Kropf et al. (2005)
decompose the market-to-book ratio (M/B) into three components: the firm-specific
pricing deviation from short-run industry pricing; sector-wide, short-run deviations
from firms’ long-run pricing; and long-run value-to-book. Their empirical analysis
provides strong support for the misvaluation hypothesis of mergers and acquisitions
which predicts that equity mispricing affects merger activity.

Dong et al. (2006) also test the overvaluation hypothesis and provide evidence in
support of the misvaluation theory of Shleifer and Vishny (2003). Specifically,
they examine the misvaluation hypothesis of mergers and acquisitions and the Q
hypothesis using contemporaneous measures of bidder and target valuations,
including price-to-book (P/B) and the ratio of price-to-residual income valuation (P/V).
Their evidence is broadly consistent with both hypotheses. The results for the Q
hypothesis appear to be stronger in the pre-1990 period than in the 1990-2000 period,
whereas the analysis indicates that the misvaluation hypothesis gains more support
during the 1990-2000 period[7].

Motivated by the previous literature, especially the theoretical model of Shleifer
and Vishny (2003), we explore first whether stock market misvaluation is an important
driver of US bank takeover activities, with the potential to influence takeover
characteristics, such as the means of payment, the magnitude of premium, and the
wealth creation for bidders and targets.
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2.2 Management compensation incentives
While the overvaluation hypothesis makes a compelling argument about merger
activity, it assumes that managers act as rational agents that are not driven by
economic incentives. Jensen (2004, 2005), however, argues that equity overvaluation
generates substantial agency costs for shareholders and suggests that acquisitions
driven by stock overvaluation are motivated by the economic incentives of acquiring
managers. Bliss and Rosen (2001), examine the association between managerial
incentives and acquisitions and report that CEO compensation increases after large
bank mergers even if the bidder’s stock price declines. Grinstein and Hribar (2004)
find that acquiring CEOs who have the power to influence board decisions
receive significantly larger merger bonuses. Harford and Li (2007) investigate the
acquiring CEOs’ compensation change and document that acquiring CEOs in
overvaluation-driven acquisitions obtain substantial pecuniary benefits following
these transactions. Moreover, Fu et al. (2010) find that acquiring CEOs in
overvaluation-driven acquisitions increase agency costs and the resulting acquisition
transactions benefit managers more than shareholders. Collectively, prior literature
suggests that acquisitions by firms with overvalued equity are motivated by the
compensation incentives of acquiring firm managers.

In the context of this study, we also examine Jensen’s conjecture that managers
benefit at the expense of shareholders by carrying out acquisitions with overvalued
equity. That is, according to this view overvaluation serves to advance managers’
economic incentives and our investigation is designed to shed light on this issue by
investigating the compensation changes of top managers of acquiring banks after the
completion of acquisitions.

3. Empirical approach and data
3.1 Overvaluation measures
To address the question of whether bank mergers and acquisitions are motivated
by stock market mispricing, it requires an appropriate misvaluation measure.
However, there is no consensus in the empirical literature how to measure stock
misvaluation (Ang and Cheng, 2006)[8]. Dong et al. (2006) employ two empirical
proxies in their study: the P/B ratio of equity and the P/V derived from the model of
Ohlson (1995). Although B and V are both proxies for fundamental value, residual
income value (V) contains forward-looking information, namely, analysts’ forecasts of
future earnings. P/V filters out the extraneous information about growth and
managerial agency problems much better than P/B (Dong et al., 2006). As noted in
Rhodes-Kropf et al. (2005), P/B is a noisy misvaluation measure. Conversely, P/V tends
to be a more appropriate measure of misvaluation, and is used by several authors for
this purpose, including Frankel and Lee (1998), Lee et al. (1999), D’Mello and Shroff
(2000), Ali et al. (2003), and Doukas et al. (2010).

We use P/B ratio two years before a merger, however, to capture the growth
prospects of merging banks[9]. The rationale for the choice of the two-year lag P/B is
that the use of P/B ratio near the acquisition announcement date is more likely to be a
noisy measure of growth.

3.1.1 Residual income misvaluation measure. According to Ohlson (1995), the
intrinsic value (V) of a stock includes two parts: the book value of equity and
the present value of its forecasted excess income. Excess income is based on
analysts’ forecasts of future earnings prospects. For each stock in month t, its V is
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expressed as:

V tð Þ ¼ B tð Þþ
X1
i¼1

Et ROE tþ ið Þ�re tð Þ
� �

B tþ i�1ð Þ� �
1þre tð Þ½ �i

where Et is the expectations operator, B(t) is the book value at time t (only positive B(t)
observations are kept), ROE(t+i) is the return on equity for period t+i, and re(t) is the
firm’s annualized cost of equity capital. For practical purposes, we follow Lee et al.
(1999) and Dong et al. (2006) and adopt a three-period forecast horizon:

V tð Þ ¼ B tð Þ þ
f ROE tþ1ð Þ�re tð Þ
h i

B tð Þ
1þre tð Þ

þ
f ROE tþ2ð Þ�re tð Þ
h i

B tþ1ð Þ
1þre tð Þ½ �2

þ
f ROE tþ3ð Þ�re tð Þ
h i

B tþ2ð Þ
1þre tð Þ½ �2re tð Þ

where fROE (t+ i) is the forecasted return on equity for period t+i, the length of a period
is one year, and the last term discounts the period t+3 residual income as a perpetuity.

Forecasted ROEs are calculated as:

f ROE tþ ið Þ ¼ f EPS tþ ið Þ
B tþ i�1ð Þ

where:

B tþ i�1ð Þ � B tþ i�1ð ÞþB tþ i�2ð Þ
2

and fEPS (t+ i) is the forecasted earnings per share (EPS) for period t+i obtained from
I/B/E/S. Future book value of equity is computed as:

B tþ ið Þ ¼ B tþ i�1ð Þþ 1�kð Þf EPS tþ ið Þ
where k is the dividend payout ratio k ¼ D tð Þ

EPS tð Þ. Following Lee et al. (1999), we delete
observations where kW1.

The annualized cost of equity, re(t), is determined as a firm-specific rate using the
capital asset pricing model (CAPM), where the time-t β is estimated using the trailing
three years of monthly return data.

3.1.2 Perpetual residual income misvaluation measure. Similar to the residual
income model of Ohlson (1995) and Dong et al. (2006), we construct another V measure,
which does not rely on analysts’ forecasts of future earnings prospects. This is mainly
motivated by two reasons. First, it permits the estimation of V for a considerably larger
sample of banks. Second, it can be used as a robustness check in testing the
overvaluation hypothesis. The actual EPS(t) is used as the perpetual income of the firm,
and the retained earnings EPS(t)× (1�k) is treated as the excess income of the firm.
The V is expressed as:

V ¼ B tð ÞþEPS 1�kð Þ
re tð Þ

;

where k is the dividend payout ratio k ¼ D tð Þ
EPS tð Þ.
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One caveat is that over the sample period banking has gone through regulatory
changes that might have downward (upward) affected EPS resulting into a much lower
(higher) V than the one estimated by the perpetual residual income approach. For the
same reasons, the return on equity, ROE, might have also been affected. Unreported
results, show that bidders’ EPS improve from year (t) to the sixth year (t+ 6) after the
merger[10]. However, their ROE appears to remain relatively stable, ranging from
11.66 percent (t) to 12.76 percent (t+ 6). Hence, the actual P/V is relatively higher than
the estimated one based on the constant earnings model implying that in reality
bidders are likely to be more overvalued than the constant earnings model estimates
would indicate. Consequently, our second misvaluation measure could be somewhat
downward biased. However, if this measure yields similar results with those generated
by our residual income misvaluation measure, it would imply that our second
misvaluation measure is not a substandard relative valuation proxy. In addition, it
would indicate that the regulatory changes during our sample period did not have a
material impact on the banking industry’s relative valuations. Following Lee et al.
(1999), we delete observations where kW1. (re(t)) is the annualized cost of equity,
determined as a firm-specific rate using the CAPM, where the time-t β is estimated
using the trailing three years of monthly return data.

To verify the robustness of our main findings, we also use the alternative constant
discount rate of 12.5 percent (following D’Mello and Shroff, 2000; Dong et al., 2006)
for both P/V measures. Both P/B (two years before) and P/V ratios are winsorized
at the 1 and 99 percent tails. Higher (lower) values of P/B (two years before) indicate
higher (lower) growth prospects while higher (lower) P/V values represent relative
overvaluation (undervaluation). Previous studies have reported that the predictive
ability of P/V is robust to the cost of capital used in the model (Lee et al., 1999;
Dong et al., 2006) and to whether the discount rate is allowed to vary across firms
(D’Mello and Shroff, 2000).

3.2 Announcement-period returns
Announcement-period returns are obtained by subtracting the normal or expected
return in the absence of the event, ARit¼Rit � E(Rit), from the actual return in the
event period. There are several ways to measure the expected return, E(Rit). The
frequently used benchmarks for expected returns include the returns predicted by the
market model, market returns, and firm-specific average returns from the past period.
Among these, the market model is likely the most frequently used approach (Kallunki
et al., 2002)[11]. The market model used in the present study is expressed as follows:

Rit ¼ aiþbiRmtþeit ;where t ¼ �274; . . .;�20
The Center for Research in Security Prices (CRSP) equal-weighted return is used as the
market return, and the market model parameters are estimated over the 255-day period
from event day � 274 to event day � 20. Rit is the rate of stock return for firm i on day
t, Rmt is the market index rate of return on day t, and εit is an error term. Thus,
the abnormal returns are calculated from actual returns during the event period
and the estimated coefficients from the estimation period:

ARit ¼ Rit�âi�b̂iRmt ;where t ¼ �10; . . .; þ10
Cumulative Abnormal Returns (CAR) are also calculated during different event
windows, encompassed by event days (�n, +n), where event day 0 is the acquisition
announcement date.
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We also estimate long-term abnormal returns based on the Fama and French
three-factor model with an estimation period of five years:

Rjt ¼ aþbjRmtþsjSMBtþhjHMLtþejt

The monthly abnormal return for the common stock of the jth firm on month t is
estimated by:

ARjt ¼ Rjt� bajþ bbjRmtþbsjSMBtþ bhjHMLt

� �

The Cumulative Average Abnormal Returns (CAAR) are analogous to those defined in
the market model.

3.3 Data
The sample of US bank takeover bids is obtained from Thomson ONE Banker
Database between 1985 and 2006. The sample period ends at the end of 2006 in order
to assess the performance of bidders two years after the merger announcements. The
financial crisis is another reason for restricting the sample to 2006[12]. The sample
originally included 2,148 complete deals, of which the bidding firms’ stocks are
traded on the NYSE, AMEX, or NASDAQ, with CRSP data available around the
announcement. Each offer is announced between January 1, 1985 and December
31, 2006. The sample excludes deals with of less than ten million dollars. We use this
cut-off point to avoid results being generated by small deals. In addition, we require
the acquirer to purchase at least 50 percent of the targets’ shares as a result of the
takeover. Further restrictions, following the previous literature, exclude leverage
buyouts, recapitalization, self-tenders, subsidiary acquisitions, spin-offs, exchange
offers, repurchases, minority stake purchases, and remaining interest acquisitions. In
addition, we exclude from the analysis clustered acquisitions in which an acquirer
announced two or more deals 15 days around the original announcement in an attempt
to isolate the overlapping effects among deals on acquirer returns. We also drop from
the sample mixed payment acquisitions. Our analysis is restricted to stock and cash
acquisitions. Furthermore the sample is restricted to those banks for which Compustat
accounting data are available for the last fiscal year prior to the merger announcement.
The final sample reduces to 776 (Table II, panel A) and 817 (Table II, panel B)
announcements using alternative relative valuation measures, respectively.
Despite losing a large number of observations relative to the original sample the
sample of this study is considerably larger than those used in previous studies.
Accounting data for calculating book value, payout ratio and earning per share
are taken from Compustat. Earnings forecasts for calculating the residual income
intrinsic values are obtained from I/B/E/S. To maintain sample size, we do not
exclude a transaction from the overall sample if accounting or earnings forecast data
items are missing. Panel A of Table I reports the annual breakdown of the sample by
method of payment, type of target bank and geographic diversification (cross-state). It
also reports the nominal and inflation-adjusted average deal value (2005 as the base
year) and the market value of bidders and targets by calendar year. Panel B of
Table I classifies bank mergers by method of payment, type of target bank, geographic
diversification (cross-state), activity diversification and reports the median deal size
of each type.
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Panel A shows that the number of bank merger transactions peaks in the 1990s, with
67 percent of the transactions taking place during 1993-2000. Merger activity is
somewhat subdued in the early 1980s and early 2000s. The average transaction value
also peaks in late 1990s. The average market value of target banks is about five times
smaller than the average market value of bidders. About half of the bank mergers, as
shown in Panel B, are paid with stock, more than half of the mergers aim at public
targets, and one-third of the mergers cross-state borders. Among all the US bank
mergers, more than half are characterized as geographic and activity focussed deals.

4. Relative valuations and takeover characteristics
This section reports univariate results on the association between valuation measures
and takeover characteristics.

4.1 Relative bidder-target valuations and method of payment
As discussed earlier, the misvaluation hypothesis claims that rational managers
understand stock market inefficiencies, and take advantage of them through merger
activities. The models of Shleifer and Vishny (2003) and Rhodes-Kropf and
Viswanathan (2004) predict that overvalued firms use stock to buy relatively
undervalued target firms; cash targets are more undervalued than stock targets; cash
acquirers are less overvalued than stock acquirers; bidders buying private targets are
more overvalued than their peer banks purchasing public targets.

Table II reports how the two valuation measures are related to the type of
target (public vs private) and method of payment (cash vs stock) used. Panel A reports
mean values of P/B (two years before) and P/V calculated using the three-period
forecast horizon residual income model, and their differences between acquirer
and target banks, and across method of payment. Panel B reports the results based
on P/B (two years before) and P/V values calculated using the perpetual residual
income model.

The evidence appears to be consistent with the prediction of the misvaluation
hypothesis. From the entire sample (All), the mean values of P/V ratios, in Panel A of
Table II, indicate that acquiring banks have higher relative valuations than their
public targets. Specifically, the average P/V (k¼ 12.5 percent) and P/V ratios for
acquirers of public targets are 5.56 and 6.23, and 3.64 and 6.17 for target banks,
respectively. For the 198 transactions for which we are able to calculate the
misvaluation measures, the acquirer–target P/V (k¼ 12.5 percent) and P/V ratio
differences are 1.92 and 0.06, respectively, statistically significant when the cost of
equity is estimated using the constant discount rate of 12.5 percent (column (1)-(2)).
Hence, the evidence, based on the entire sample, suggests that overvalued banks tend
to acquire public banks that are less overvalued than they are. In addition, bidders with
higher growth prospects, as indicated by the P/B (two years before) ratio, tend to
acquire targets with lower growth prospects. The average P/B (two years before) ratio
for acquirers of public targets is 3.55 and 2.42 for target banks, respectively.
Interestingly, bidders purchasing private targets are more overvalued than their peers
acquiring public targets. The average P/V (k¼ 12.5 percent) and P/V ratios for
acquirers of public targets are 5.56 and 6.23, whereas the corresponding relative
valuation ratios for acquirers of private banks are 7.54 and 9.68, respectively. The
growth prospects of bidders buying public vs private banks, as revealed by the P/B
(two years before) ratio, do not seem to be dramatically different.
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For the 137 cash transactions for which P/V can be calculated, the bidder-target
P/V (k¼ 12.5 percent) and P/V differentials are 1.34, and −1.10, respectively[13]
(only marginally significant for P/V where k¼ 12.5 percent). The bidder-target P/B
(two years before) difference is −0.05 and statistically insignificant. The cash
acquisition results suggest that cash consummated bank acquisitions are not
motivated by bidders’ overvaluation or growth prospects. In contrast to cash offers,
bidder valuations tend to exceed public target valuations significantly in equity
offers. Among the 61 stock offers with data available, the bidder-target P/B (two years
before), P/V (k¼ 12.5 percent) and P/V differential is 2.55, 2.31 and 3.19, respectively (all
three measures are highly significant). For stock payment deals, the P/V (k¼ 12.5
percent) and P/V differentials between bidders acquiring public targets and bidders
acquiring private targets are −1.67, and −2.26, respectively, and significant. The
bidder-target P/B (two years before) gap, however, between bidders acquiring public
targets and bidders acquiring private targets for stock payment deals is −0.15 and
statistically insignificant. This indicates that the growth prospects of bidders acquiring
public or private targets with stock are similar. As shown earlier for the full sample,
bidders acquiring private targets with stock or cash are consistently more overvalued
than their peer banks acquiring public targets.

Consistent with the overvaluation hypothesis, which postulates that cash acquirers
are less overvalued than stock acquires, the results show that equity offers are
associated with higher bidder valuations than cash offers, and the bidder-target
difference in valuation is, on average, greater among equity offers than cash offers.
Columns (5) and (6) show that for all three relative valuation measures, bidders using
stock payment to acquire public targets have higher growth prospect/valuation than
bidders using cash payment, with P/B (two years before), P/V (k¼ 12.5 percent)
and P/V differentials of 1.75, 1.04 and 2.30. Similarly, column (7) shows that for all
three relative valuation measures, the bidders offering equity to acquire private targets
also have higher growth prospect/valuation than bidders offering cash, with P/B (two
years before), P/V (k¼ 12.5 percent) and P/V differentials of 3.55, 1.18 and 1.06. These
results seem to offer some support for the misvaluation hypothesis, which predicts
that highly overvalued bidders are more likely to use stock payment. Comparing bidder
valuations for the entire sample, the evidence in column (8) indicates that
bidders offering cash have significantly lower growth prospects than their bidder
peers offering stock; the P/B (two years before) ratio is 4.56 for stock offers and 2.26 for
cash offers, with a mean difference of 2.30 (statistically significant at the 1 percent
level). Similarly, P/V (k¼ 12.5 percent) is 5.71 for cash vs 7.31 for stock, and P/V is 6.54
for cash vs 9.21 for stock (both differences are statistically significant). This suggests
that stock acquirers are overvalued banks, confirming the prediction of the
overvaluation hypothesis, which claims that overvalued bidders are more likely to
use overvalued equity than cash in acquiring targets. Furthermore, for all three relative
valuation measures, the mean valuation difference between bidders and targets is
significantly larger in equity offers than cash offers (po0.01; tests not reported, but
available upon request).

To ensure that the results thus far, reported in panel A, are not sensitive to
the relative valuation measure used, we replicate the previous analysis using our
second relative valuation measure, P/V, based on the perpetual residual income
model that does not depend on analysts’ forecasts of future earnings prospects. The
results for this considerably larger sample, reported in panel B of Table II, are
consistent with those reported in panel A.
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Overall, regardless of which relative valuationmeasured is used, the evidence is consistent
with the view that overvalued bidders use stock to buy relatively undervalued targets.

4.2 Target valuation effects and takeover characteristics
In Section 4.2 (Section 4.3), we examine the link between pre-offer valuation measures
of targets (bidders) to the characteristics of the takeover. Panels A1 and A2 (B1 and
B2) of Table III, report the relation between target (bidder) valuations and takeover
characteristics (i.e. P/B, P/V, probability of stock payment, bid premium, and
announcement returns). Due to the effects of severe sample size reduction, caused by
I/B/E/S database availability in estimating V the results based on the three-period
forecast horizon residual income model are not offered to make meaningful inferences[14].
Therefore, we will focus on the empirical results that rely on V estimates obtained from
the perpetual residual income model.

For all deals with data available, bidders and targets in each month are ranked
based on their respective valuation ratios and quintile groups are formed. The monthly
sorting process ensures that any effects we detect are cross-sectional, and thus not
influenced by time-series fluctuations in valuation and takeover characteristics.
Quintile 5, the top valuation quintile, has the highest bidder and target P/B (two years
before) and P/V ratios; quintile 1 represents the lowest valuation ratios. We also report
differences across the top and bottom valuation quintiles (5-1) to illustrate whether
higher market valuations are related to transaction characteristics.

As shown in panel A1, targets with higher growth prospects, measured by P/B (two
years before) ratio, are more likely to be associated with stock offers. Specifically, the
mean difference in the probability of using stock between high and low growth targets
is 18.34 percent. Interestingly, high growth targets realize a much smaller bid premium
than their peers with low growth prospects with a mean 5-1 quintile difference of
−48.46 percent (statistically significant at the 1 percent level). On the other hand, target
banks with low growth realize considerably higher cumulative announcement-period
abnormal returns than their high growth counterparts with a mean 5-1 quintile
difference of −5.63 percent (statistically significant at the 5 percent level). Contrary to
previous evidence (Hannan and Rhoades, 1987; Lang et al., 1989) which shows that the
likelihood of acquisition is positively related to the growth prospects of the target, this
pattern seems to be consistent with Moore (1996) who suggests that slower growing
banks are more attractive to buyers looking to increase the target’s growth rate.
Furthermore, targets with low growth prospects appear to realize higher abnormal
returns than high growth targets. The quintile difference for target announcement-
period returns is −5.63 percent (significant at the 5 percent level for P/B (two years
before)).

The results in panel A2 demonstrate that overvalued targets are consummated with
stock offers. The 5-1 quintile difference in the probability of using stock is 13.24 percent
(highly statistically significant). As before, bidders pay a considerably larger premium
for undervalued targets and the latter realize larger cumulative announcement-period
abnormal returns, than their high growth peers. The quintile difference for the bid
premium is −12.92 percent (significant at the 1 percent level for P/V) and for the target
announcement-period returns is −6.39 percent (significant at the 1 percent for P/V),
respectively. These results are also consistent with the evidence of Walkling and
Edmister (1985) who find that relatively lower-valued firms command significantly
higher bid premiums. In general, these results provide supplemental support for the
overvaluation hypothesis.
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4.3 Bidder valuation effects and takeover characteristics
The relation between bidder valuations and takeover characteristics are described in
panels B1 and B2 of Table III. First, these results indicate that higher bidder valuations
are associated with greater use of equity and less use of cash as a means of payment.
The differences in the probability of using stock between the top and bottom bidder
valuation quintiles are 74.77 percent (P/B (two years before)) and 42.04 percent (P/V)
(both significant at the 1 percent level).

Second, higher bidder valuation is associated with higher bid premium. Using the
P/B (two years before) measure in panel B1, the 5-1 quintile difference in premium is
26.61 percent for the entire sample (significant at the 1 percent level). This suggests that
bidder banks with high growth prospects are more likely to pay a higher bid premium
than their counterparts with low growth prospects. Using the P/Vmeasure in panel B2,
the quintile difference in premium is 11.76 percent for the entire sample (significant
at the 1 percent level). Hence, the evidence suggests that acquirers with high valuations
pay higher bid premiums.

Third, bidders with higher growth prospects are associated with higher target stock
returns. Specifically, as shown in panel B1, the P/B (two years before) quintile
difference in target announcement-period stock returns is 10.18 percent for the entire
sample (significant at the 1 percent level). However, prior studies (Lang et al., 1989;
Servaes, 1991), indicate that (depending on subsequent offer success), there is no
significant relation between bidder Q and target announcement return.

Fourth, higher bidder valuation is associated with lower bidder announcement-
period returns. The mean acquirer announcement-period returns are significantly
lower when the acquirer has a high valuation, based on either P/B (two years before) or
P/V. The mean quintile differences in bidder abnormal returns around offer
announcements are −1.71 percent (sorted by P/B (two years before)) and −2.14 percent
(sorted by P/V in panel B2), both significant at the 1 percent level.

Moreover, the evidence in panel B2 of Table III points out that overvalued bidders
are less (more) likely to successfully merge with public (private) targets. The quintile
difference in the probability of merging with public targets is −35.89 percent (P/V)
(significant at the 1 percent level). This difference, results primarily from equity offers
(see Table II), where the valuation of bidders (for all three measures) targeting public
banks (column (1)) is significantly lower than the valuation of bidders targeting
private targets (column (3)). Hence, in accord with the overvaluation hypothesis,
bidding banks with higher valuations are more likely to engage in acquisitions of
private than public banks.

Finally, as discussed earlier, the overvaluation hypothesis implies that overvalued
stock driven acquisitions are unlikely to be associated with any gains arising from
synergies of the merging parties. To shed light on this issue, we next assess the
synergy gains of bidders in order to determine if their acquisition deals are beneficial to
shareholders. Following Bradley et al. (1988), we estimate Synergy (−1,+1) as the
weighted sum (by market capitalization) of the bidder and target cumulative abnormal
announcement returns. Panel C of Table III reports the synergy results. The evidence
shows that bidders with higher valuations fail to realize synergy gains. In panels C1
and C2, the majority of synergy values from quintile 2 to5, seven out of the eight, are
not significantly different from zero, indicating no synergy gains from mergers. In
quintile 1, however, the synergies from mergers are significantly positive suggesting
that less-overvalued bidders engage in deals resulting in synergy gains. The difference
between quintiles 5 (overvalued) quintile 1 (undervalued) is −1.784 percent (significant
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at the 5 percent level) when the cost of equity (re(t)) is estimated using firm-specific
CAPM (panel C1 of Table III), and −2.635 percent (significant at the 1 percent level)
when the cost of equity (re(t)) is assumed to be 12.5 percent (panel C2 of Table III).
In sum, the results demonstrate that overvalued bidding banks fail to realize
synergy gains.

4.4 Short-term announcement returns
In this section we focus on the market’s reaction to bank merger announcements.
Table IV reports announcement returns for bidders acquiring private and public
targets with different methods of payment. Panel A of Table IV shows the short-term
wealth effects for deals settled with stock payment while panel B reports the wealth
effects for deals carried out with cash payment.

First, merger announcements for deals with equity payment cause bidders’ stock
price to decline when they merge with public targets, but there is no negative impact
on the bidders’ stock price when they merge with private targets. For equity deals,
CAAR for bidders, for different interval windows around the announcement day (t¼ 0),
are negative and highly significant at conventional levels. For example, the
CAAR (−1, 1) for banks acquiring public targets is −1.86 percent (significant at
the 1 percent level)[15]. Column (3) in panel A shows that bidders’ CAAR for the same
window interval is 0.01 percent and not significantly different from zero when they
acquire private targets with stock. The difference between the CAAR of bidders
acquiring public targets vs private targets (column (1)-(3)) is −1.39 percent and
significant at the 1 percent level. A similar pattern is observed for the five-day window
intervals. These results suggest that acquisition of private banks is more beneficial to
the shareholders of bidder banks and appear to be consistent with the monitoring
hypothesis, which predicts that acquirers of private banks using stock benefit from the
concentrated ownership of targets because private targets are owned by a small group
of shareholders who are expected to exert monitoring on bidders (Demsetz, 1983;
Shleifer and Vishny, 1986)[16]. To gain more insights about the importance of
monitoring we will appraise it by analyzing its impact on the long-term performance
of acquirers when they purchase private bank targets through stock.

Second, merger announcements for deals with equity payment cause the
target’s stock price to increase. The abnormal return of targets is considerably
higher than that of bidders in these deals. For deals settled with equity, the
CAAR (−1, 1) of public targets is 14.98 percent and significant at the 1 percent
level, indicating that the shareholders of the target bank benefit at the expense of
their bidder counterparts. These results are not driven by outliers, as 362 of 492
announcements are positive. Similar evidence is observed for the five-day window
intervals.

Third, merger announcements for cash deals cause bidders’ stock price to increase
when they acquire public targets, but there is no significant influence on the bidders’
stock price when they acquire private targets. As reported in panel B (see column (1)),
the three-day CAAR for bidders is 1.74 percent when they acquire public targets and
significant positive at the 1 percent level; among the 877 announcements, 537 are
positive. Column (3) shows that the three-day CAAR for the bidders is 0.36 percent
when they acquire private banks, but not significantly different from zero. The
difference between the three-day CAAR of bidders for public targets and private
targets (column (1)-(3)) is 1.38 percent and significant at the 1 percent level. This pattern
also holds for the five-day window intervals.
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Moreover, merger announcements for deals with cash payment cause the target’s stock
price to increase; the stock return of the targets is higher than that of the bidders. As
shown in column (2) of panel A, for deals executed using cash payment, the three-day
CAAR for public targets is 4.80 percent and statistically significant at the 1 percent
level; among the 877 announcements, 584 are positive. The difference between the
CAAR of the bidders and the targets (column (1)-(2)) is −3.06 percent and significant
at the 1 percent level. Similar results are obtained for the five-day window interval.
The difference between the CAARs of bidders buying public vs private targets over the
(−2,+2) interval period (column (1)-(3)) is −3.10 percent and statistically significant at
the 1 percent level[17].

Overall, the evidence from Table IV suggests that stock bidders experience negative
abnormal returns when they acquire public targets, but do not realize losses when they
purchase private targets. Compared with cash bidders of public targets, cash bidders
of private targets do not realize higher returns, suggesting that, in the absence of
additional monitoring, illiquidity of the target plays a role in affecting the bidder’s
shareholder value.

4.5 Post-acquisition performance
Because stock is more likely to be utilized as the method of payment in mergers when
the bidders’ valuations are high (Shleifer and Vishny, 2003) and merged banks will
eventually face price corrections from their elevated levels (Loughran and Vijh, 1997;
Rau and Vermaelen, 1998; Ang and Cheng, 2006), it is expected that bidders will
experience negative long-run returns in stock acquisitions, and positive returns in cash
acquisitions.

Table V reports the long-term post-acquisition performance of the bidders,
measured by long-term CAAR using the market model and Fama and French (1993)
three-factor model[18]. Panels A1 and A2 of Table V report the long-term performance
of bidders associated with stock acquisitions. The results based on the market model
appear in panel A1. The two-year CAAR for bidders acquiring public targets with
stock is −0.50 percent, and the two-year CAAR for bidders buying private targets is
−6.96 percent (significant at the 1 percent level). The results based on the Fama and
French three-factor model, reported in panel A2, show that the two-year CAAR for
bidders purchasing public targets with stock is −1.83 percent, and the two-year CAAR
for bidders buying private targets with stock is −6.37 percent (both statistically
significantly). Jointly, acquisitions of private banks appear to destroy more bidder
shareholder value than acquisitions of public banks. To the extent that stock
acquisitions may enhance the monitoring of bidders (Bouwman et al,. 2009), this
difference also suggests that the monitoring power of private targets relative to public
targets is inconsequential. In addition, this evidence demonstrates that bidders’
expected synergy gains from mergers with private targets are considerably overstated
and gratuitous by the premiums paid. Taking into account that bidders’ performance
one year prior to such acquisitions was positive and statistically significant, these
results imply that the value loss to shareholders of acquiring banks is substantial.

Panels B1 and B2, report the long-term performance of bidders consummating
mergers with cash payment. The results based on the market model, shown in panel
B1, indicate that the two-year post-acquisition performance for bidders buying public
targets with cash is 0.80 percent, and the two-year CAAR for bidders acquiring private
targets with cash is 2.76 percent. The results based on the Fama and French three-
factor model, shown in panel B2, reveal that the two-year CAAR for bidders purchasing
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Panel A1: Long-term CAAR for stock payment deals using the market model

Bidder CAAR
Window (month1, month2) (1) Public Targets

(n¼ 492)
(2) Private Targets

(n¼ 571)
Diff (1)-(2)

(−12, −1) 8.13%*** 5.28%*** 2.85%
[6.47] [3.72] [1.61]

(−1, 0) −0.81%* 0.23% −1.04%*
[−1.56] [0.29] [−1.75]

(−1, +1) −0.85% 0.44% −1.29%*
[−1.25] [0.99] [−1.83]

(+1, +12) 0.63% −5.45%*** 6.08%***
[0.15] [−7.74] [4.76]

(+1, +24) −0.50% −6.96%*** 6.46%***
[−0.86] [−6.93] [3.60]

Panel A2: long-term CAAR for stock payment deals using the Fama and French 3-factor model

(−12, −1) 7.92%*** 5.45%*** 2.47%
[5.75] [4.14] [1.00]

(−1, 0) −1.15%** 0.30%** −1.45%***
[−2.93] [1.97] [−2.58]

(−1, +1) −1.52%*** 0.46% −1.98%
[−3.23] [0.99] [−0.21]

(+1, +12) −0.59%** −5.20%*** 4.61%***
[−2.40] [−3.88] [5.70]

(+1, +24) −1.83%* −6.37%*** 4.54%***
[−1.33] [−4.71] [3.26]

Panel B1: long-term CAAR for cash payment deals using the market model

Bidder CAAR
Window (month1, month2) (1) Public targets

(n¼ 874)
(2) Private targets

(n¼ 211)
Diff (1)-(2)

(−12, −1) −5.98%*** 2.98% −8.96%***
[−6.04] [1.11] [−3.56]

(−1, 0) 0.43% 0.59%* −0.16%
[1.26] [1.34] [−0.21]

(−1, +1) −0.03% 1.25%** −1.28%
[−0.06] [1.97] [−1.46]

(+1, +12) −0.71% 2.26% −2.97%*
[−0.89] [0.91] [−1.82]

(+1, +24) 0.80%* 2.76%* −1.96%
[1.54] [1.38] [−0.94]

Panel B2: long-term CAAR for cash payment deals using the Fama and French 3-factor model

(−12, −1) −10.26%*** 0.50% −10.76%***
[−4.73] [0.23] [−3.04]

(−1, 0) 0.24% 0.40% −0.16%
[0.69] [0.59] [−0.73]

(−1, +1) −0.26% 1.42%** −1.68%***
[−0.66 ] [1.81] [−3.70]

(continued )

Table V.
Bank merger
long-term
Cumulative
Abnormal Returns
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public targets with cash is 2.98 percent, and the two-year CAAR for bidders buying
private targets with cash is 3.40 percent (both statistically significant).

Overall, consistent with the predictions of the Shleifer and Vishny (2003)
overvaluation model, the long-term post-acquisition performance is significantly
negative for stock bidders, but significantly positive for cash bidders[19].

(+1, +12) −0.72% 0.90% −1.62%
[−0.90] [0.60] [−1.17]

(+1, +24) 2.98%*** 3.40%* −0.42%
[2.34] [1.60] [−0.13]

Notes: This table presents long-term Cumulative Average Abnormal Returns (CAAR), calculated
using the market model and Fama and French (1993) 3-factor model, for bidders using stock and cash
payment. The sample of the bidders paying stock (cash) consists of 1,063 (1,085) successful acquisition
deals completed over the 1985-2006 period for 1- and 2-year analysis, as identified in the Thomson ONE
Banker Database. Panels A1 and A2 report abnormal returns for acquirers for stock deals. Panels B1
and B2 report abnormal returns for acquirers in cash deals. In panels A1 and B1, we estimate CAAR
using the market model with the following regression:

Rjt ¼ ajþbjRmtþejt

The abnormal return for the stock of firm j on day (month) t is defined as the difference between the
actual return on day (month) t and the estimated return from the estimation period:

ARjt ¼ Rjt� âjþ b̂jRmt

� �

Over an interval of two or more trading days beginning with day (month) T1, and ending with day
(month) T2, the CAAR are:

CAART1 ;T2 ¼
1
N

XN
j¼1

XT2

t¼T1

ARjt

We also estimate long-term CAAR using the Fama and French 3-factor model with the following
regression:

Rjt ¼ aþbjRmtþsjSMBtþhjHMLtþejt

The abnormal return for the common stock of firm j in month t is:

Ajt ¼ Rjt� baj þ b̂jRmtþ ŝjSMBtþ ĥjHMLt

� �

Over an interval of two or more trading months beginning with month T1, and ending with month T2,
the CAAR are:

CAART1 ;T2 ¼
1
N

XN
j¼1

XT2

t¼T1

ARjt

Panel A: long-term CAAR for bidders using stock payment – this panel reports the long-term CAAR
for acquirers using stock payment. In Panel A1, we estimate CAAR using the market model. In Panel
A2, we estimate CAAR using the Fama and French 3-factor model. We report CAAR by the type of
target (public or private). Panel B: Long-term CAAR for bidders using cash payment – This panel
reports long-term CAAR for acquirers using cash payment. In Panel B1, we estimate CAAR using the
market model. In Panel B2, we estimate CAAR using the Fama and French 3-factor model. In Panels A1
and B1, standardized cross-sectional t-statistics are reported in brackets. *,**,***Statistical
significance at the 10, 5 and 1 percent levels, respectively, using a one-tailed test Table V.
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5. Multivariate analysis
Misvaluation proxies are likely to be correlated with growth prospects for both
psychological and measurement reasons. First, investors may overvalue growing firms
(Lakonishok et al., 1994). Second, measurement error in the misvaluation proxies may
be correlated with growth opportunities, as market price in P/B and P/V manifests
investors’ rational judgment of future growth opportunities, not just pricing errors. For
example, although a firm’s Tobin’s Q (P/B) is a common proxy for mispricing, only
some of the variation in Q comes from errors in investors’ beliefs. Much of the variation
stems from the rational anticipation of varying firm productivity. As discussed earlier,
the superiority of P/V is that it takes into account analyst forecasts of future earnings
and hence addresses the measurement limitation of mispricing. However, in reality
mispricing can be much larger than the P/V measure suggests simply because firm
productivity is unobservable (Alti and Tetlock (2011)). Therefore, our analysis is more
likely to understate the role of misvaluation on key aspects of mergers and acquisitions,
such as bid premiums and abnormal returns.

To address these effects, we conduct multivariate tests designed to assess the effect
of misvaluation, P/V, while we control for growth prospects by using the P/B (two
years before) instead of the P/B ratio. Since P/B (two years before) is distant from the
merger announcement, it is unlikely to reflect misvaluation. Hence, investigating the
effects of P/V after controlling for P/B (two years before) allows for a more rigorous test
for misvaluation.

Consequently, we perform multivariate tests with additional controls as described in
Tables VI and VII. The regressions include geographic and activity diversification
dummies, size variables, and leverage as control variables. The rationale for including
leverage as a control variable stems from theories of financing and capital structure,
which predict that leverage levels are likely to be related to a firm’s growth
opportunities. Therefore, it is possible that leverage and financing constraints influence
bidder behavior.

Table VI reports logistic regression results relating bidder and target valuation
measures to the method of payment. The dependent variable, stock, is a dummy that
takes the value of 1 when the deal is paid with stock and zero otherwise. We run
regressions both on P/V and P/V ranks. First, we regress stock on bidder and target
P/B (two years before). Second, we regress stock on bidder and target P/V ratios
(columns (2) and (3)). Third, we include both P/B (two years before) and P/V ranks
(columns (4) and (5)) to examine whether there is incremental explanatory power for the
acquirer’s misvaluation, P/V, given its growth prospects, P/B (two years before).

The multivariate findings for target valuations in Table VI are generally consistent
with those of the univariate analysis. The regression results demonstrate that a higher
target P/B (two years before) is associated with more frequent use of stock than cash.
This holds in all three types of regression specifications, suggesting that bidders
viewing targets as having valuable growth options use stock. Since growth prospects
are subject to uncertainty, this explains why bidders are more likely to use their
overvalued equity rather than cash for the right to exercise such options. It is
interesting to note that the significance and magnitude of the coefficient of the target
P/B (two years before) is substantially higher than that of the bidder P/B (two years
before). This indicates that the use of stock in bank mergers is influenced more by the
growth prospects of targets than those of bidders.

Consistent with the univariate analysis, reported in Section 4.2, both bidder
and target misvaluation, P/V, measures are positively associated with the use of stock,
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Stock
(1) (2) (3) (4) (5)

Intercept −2.161* −8.425*** −6.990*** −0.589** −0.581**
[0.076] [0.002] [0.002] [0.021] [0.028]

Target P/B (2 years before) 1.366*** 1.864** 1.516** 0.130** 0.120*
[0.002] [0.011] [0.012] [0.024] [0.059]

Bidder P/B (2 years before) 0.181* −0.079 −0.032 −0.01 −0.002
[0.076] [0.625] [0.836] [0.450] [0.909]

Target P/V 1.979**
[0.028]

Bidder P/V 0.775***
[0.005]

Target P/V (k¼ 12.5%) 1.006*
[0.065]

Bidder P/V (k¼ 12.5%) 0.741***
[0.007]

Target P/V rank 0.012
[0.708]

Bidder P/V rank 0.185***
[0.000]

Target P/V (k¼ 12.5%) rank 0.013
[0.690]

Bidder P/V (k¼ 12.5%) rank 0.132***
[0.004]

Activity diversification 0.238 1.208 0.724 0.081 0.097
[0.699] [0.223] [0.381] [0.331] [0.277]

Geographic diversification 1.100* 0.367 0.229 0.035 0.031
[0.070] [0.679] [0.776] [0.722] [0.759]

Log of relative size 2.577* 6.073** 4.759* 0.087** 0.117***
[0.059] [0.033] [0.051] [0.029] [0.006]

Log of deal size 2.834** 6.594** 5.102** 0.171** 0.218***
[0.050] [0.030] [0.047] [0.017] [0.004]

Leverage 0.009 0.071 0.080 0.003 0.001
[0.787] [0.167] [0.113] [0.596] [0.842]

n 109 77 77 77 77
McFadden R2 0.274 0.547 0.471 0.383 0.324

Notes: This table reports the logistic regression results, which predict the probability of using stock
payment for the deals. The sample includes all banking merger announcements during 1985-2006
where need to calculate both P/B (2 years before) and P/V. P/B (2 years before) is price-to-book ratio of
the bidder. P/V is price-to-value ratio of the bidder, where the intrinsic value is estimated using our
constructed perpetual residual income model when the cost of capital (re (t)) is estimated using the firm-
specific CAPM and when we assume that (re (t)) is 12.5 percent. Acquirer and target firms are ranked
by valuation ratios (P/B (2 years before) and P/V) and separated into quintiles and assigned
a rank between 1 and 5, which is referred as P/V Rank, with 1 being the lowest ratio quintile
(most undervalued). Stock¼ 1 if the bidder uses stock to pay for the deal; 0 for cash payment.
Activity diversification¼ 1 if the acquirer and target do not share the same first three digits of the
COMPUSTAT SIC codes; 0 otherwise. Geographic Diversification¼ 1 if the acquirer and target
are located in the different states; 0 otherwise. Relative size¼ acquirer market value/target market
value. Deal size¼ announced transaction value. Leverage¼ acquirer total debt/total assets. For each
coefficient, the second row reports the p-value. *,**,***Coefficient is significantly different from zero at
the 10, 5 and 1 percent levels, respectively

Table VI.
Logistic regressions
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and the results are robust when P/B (two years before) and control variables are
included in the regression. In regressions (2) and (3), the coefficient of the target P/B
(two years before) remains positive and statistically significant while that of the
bidder P/B (two years before) becomes insignificant when we account for the impact of
target and bidder P/V. This evidence provides supplemental support for the
misvaluation view which claims that bidders’ growth prospects have no impact on
the use of stock in bank mergers. The coefficients for both bidder P/V and P/V (k¼ 12.5
percent) are 0.775 and 0.741 in the regressions (2) and (3), respectively (both statistically
significant at the 1 percent level). These bidder P/V regression coefficients are
consistent with the view that bidder overvaluation, not its growth prospects, dictates
the choice of stock payment. It is worthwhile to highlight that the positive and
statistically significant coefficient of target P/V overvaluation also increases the
probability of using stock in bank merger deals. When we run the regression on bidder
and target P/V ranks, we obtain similar but somewhat weaker results, as shown in
columns (4) and (5), respectively.

Next we examine the relation between bid premiums and CAR (−2, 2), for both
bidders and targets, and our key overvaluation measures, controlling for other effects
as in Table VI. These regression results are reported in Table VII. In line with the
univariate findings, the evidence in panel A of Table VII indicates that higher
bidder valuations, indicated by a higher rank P/V and P/V (k¼ 12.5 percent) for
bidders, are associated with higher bid premiums[20]. However, bidder growth
prospects don’t appear to have a significant influence on the premiums paid.

Panel B of Table VII shows that the growth prospects of target and bidder have no
bearing on bidder and target abnormal announcement returns. Hence, the market’s
reaction to bank mergers does not seem to be driven by the growth prospects of the
merging banks. In accord with the results of the univariate analysis, we find that higher
bidder valuation (P/V), which mainly measures the misvaluation component of
stock price, is associated with lower bidder returns. This inverse relation implies
that the market’s negative reaction is influenced by the bidder’s overvaluation. The last
three regressions in panel B show that the target abnormal returns in response to
bank acquisition announcements have a positive, but tenuous association with bidders’
overvaluation after controlling for other effects.

6. Management compensation incentives
So far, our evidence demonstrates that overvalued bank bidders in stock acquisitions
pay high premiums (panel B of Table III and panel A of Table VII), fail to create
synergies (panel C of Table III) and experience poor long-term performance (panel A of
Table V) after the completion of acquisitions. This raises the natural question of
whether post-merger compensation incentives motivate overvalued acquirer managers
to buy less-overvalued targets if there is no shareholder value creation. Jensen (2004,
2005) conjectures that equity overvaluation results in substantial agency costs for
shareholders and suggests that acquisitions of overvalued bidders are motivated by
the incentives of acquiring firm managers.

Several previous studies have addressed the relation between managerial incentives
and acquisitions. For example, Bliss and Rosen (2001), show that CEO compensation
increases after large bank mergers even thought the bidder’s stock price declines.
Grinstein and Hribar (2004) document that acquiring CEOs who have the power to
shape board decisions receive significantly larger merger bonuses. Harford and Li
(2007) examine the acquiring CEOs’ compensation change and report that acquirer
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CEOs in overvaluation-driven acquisitions obtain substantial economic benefits
following these transactions. Similarly, Fu et al. (2010) find that acquirer CEOs in
overvaluation-driven acquisitions realize substantial pecuniary benefits following
acquisitions. Jointly, prior literature advocates that acquisitions by firms with
overvalued equity are motivated by the compensation incentives of acquiring firm
managers. In what follows, we try to shed light on this issue by investigating the
compensation changes of top managers of acquiring banks after the completion of
acquisitions.

To address this issue, we examine the compensation changes of top managers of
bidding banks during the post-acquisition period. Mergers typically take shape with
the efforts of the entire top management team, who are responsible for the deal making
process, and experience increases in total compensation as a result of the potential
synergy gains of completed mergers. Consequently, we examine the increase in the
total compensation of the top management team rather than just the CEOs. Table VIII
reports the compensation information for top managers of bidding banks one year (two
year) after the merger completion.

Panel A of Table VIII shows that top managers of bidding banks experience
significant compensation increases after the completion of mergers, especially stock
bidders. Panel B of Table VIII shows that there is a positive relation between valuation
measures of bidders and compensation increase. The quintile difference in one-year and
two-year compensation increases are 30.122 and 27.138 percent (both significant at the
1 percent level) when the cost of equity (re(t)) is assumed to be 12.5 percent (panel B2 of
Table VIII). Similar results are found when the cost of equity (re(t)) is based on firm-
specific CAPM (panel B1 of Table VIII). Hence, top managers of more overvalued banks
reap higher wealth increases after the merger completion. Panel C of Table VIII
provides multiple regression results on compensation increases and overvaluation,
controlling for growth prospects, premium, method of payment, relative firm size,
transaction size, and leverage. The evidence confirms that bidder overvaluation has a
significant positive association with the top management compensation increases,
especially two-year after the merger completion. Both coefficients of Bidder P/V Rank
are significant at 1 percent level.

7. Conclusion
Although there has been considerable research interest in bank-merger activities, in
contrast to earlier studies, in this study we examine for the first time whether inefficient
stock market misvaluation and management compensation incentives, subsequent to
the acquisition completion, play an important role in bank mergers. While previous
papers have examined the merits of the corporate equity overvaluation and
management compensation incentives independently, none of the extant research has
examined them jointly and, in particular, by focussing on the banking industry. This
study fills this niche and documents a positive association between stock market
valuation and bank mergers. Moreover, we find that CEOs of overvalued acquiring
banks are generally rewarded with large compensation increases subsequent to merger
completions.

To test whether the theoretical mispricing framework of Shleifer and Vishny (2003)
fits bank mergers, we conduct empirical tests using two alternative P/V measures for
bidders and targets while we control for their growth prospects with the P/B (two years
before) ratio. The V is estimated using the three-period forecast horizon residual income
model of Ohlson (1995) and perpetual residual income model that does not rely on
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Panel A: mean acquirer compensation increase by method of payment
(1) Acquirer of
public targets

n (2) Acquirer of
private targets

n (3) All
acquirers

n

Cash Comp_Chg_1Y 37.487%*** 98 27.402%*** 42 34.521%*** 141
(t-Statistic) [5.394] [2.819] [6.112]
Comp_Chg_2Y 61.107%*** 86 74.920%*** 41 65.452%*** 127
(t-Statistic) [5.998] [3.207] [6.457]

Stock Comp_Chg_1Y 38.892%*** 199 34.161%*** 135 36.976%*** 334
(t-Statistic) [7.738] [5.058] [9.135]
Comp_Chg_2Y 72.189%*** 184 68.714%*** 126 70.771%*** 310
(t-Statistic) [8.100] [7.320] [10.869]

All Comp_Chg_1Y 38.422%*** 297 32.571%*** 177 36.246%*** 475
(t-Statistic) [9.448] [5.778] [10.983]
Comp_Chg_2Y 68.594%*** 270 70.218%*** 167 69.212%*** 437
(t-Statistic) [9.980] [7.747] [12.646]

Panel B: Mean acquirer compensation increase by bidder valuation ratio quintiles

Panel B1: mergers sorted by bidder P/V ratio based on the perpetual residual income model

Bidder P/V rank n Comp_Chg_1Y Comp_Chg_2Y
1 (Undervalued) 160 14.41% 47.74%
2 160 7.36% 24.42%
3 160 34.73% 71.03%
4 160 19.21% 52.92%
5 (Overvalued) 160 36.58% 61.74%
Difference 5-1 22.169%*** 14.00%

[2.938] [1.315]

Panel B2: mergers sorted by bidder P/V ratio based on the perpetual residual income model (k¼ 12.5%)

Bidder P/V Rank n Comp_Chg_1Y Comp_Chg_2Y
1 (Undervalued) 163 5.81% 34.08%
2 163 15.37% 34.11%
3 163 28.12% 59.20%
4 164 24.17% 76.66%
5 (Overvalued) 164 35.93% 61.22%
Difference 5-1 30.122%*** 27.138%***

[4.097] [3.469]

Panel C: OLS regression on management compensation increases
Dependent variable

Comp_Chg_1Y Comp_Chg_2Y
Intercept −0.976 −0.754 0.309 0.686

[−1.562] [−1.169] [0.357] [0.737]
Target P/B (2 years before) 0.002 0.046 −0.016 0.042

[0.024] [0.451] [−0.103] [0.258]

Bidder P/B (2 years before) 0.099 0.069 −0.211 −0.255
[1.089] [0.740] [−1.421] [−1.660]

Bidder P/V_R 0.133 0.156* 0.355*** 0.380***
[1.526] [1.757] [2.693] [2.848]

Premium 0.004 0.005 −0.003 −0.002
[0.737] [0.929] [−0.393] [−0.238]

(continued )

Table VIII.
Overvaluation and
management
compensation
increases
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analysts’ forecasts of future earnings prospects. The latter measure allows us to
estimate V for a much larger sample of banks. Hence, unlike previous studies, our
analysis uses two P/Vmeasures in testing the overvaluation hypothesis. P/B (two years
before) facilitates to differentiate the Q hypothesis (that high-quality bidders improve
bad targets more than bad bidders improve good targets) from the misvaluation
hypothesis.

The empirical results are generally in support of the misvaluation and management
compensation enrichment hypotheses. Alternative relative valuation measures (P/V)
indicate that bidders are more highly valued relative to their targets in the full sample,
especially among deals associated with equity offers. In addition, the evidence reveals

Stock −0.371 −0.527
[−1.260] [−1.092]

Log of relative size −0.064 −0.055 −0.247 −0.231
[−0.223] [−0.195] [−0.530] [−0.495]

Log of deal size −0.08 −0.074 −0.185 −0.169
[−0.269] [−0.249] [−0.384] [−0.351]

Leverage 0.006 0.007 0.008 0.009
[0.633] [0.744] [0.505] [0.566]

n 51 51 52 52

Adjusted R2 −0.018 −0.004 0.061 0.065
Notes: This table reports compensation information for top managers of bidding banks 1-year (2-year)
after the merger completion. The sample includes all successful banking merger deals in which the
acquirer are listed on the NYSE, AMEX, or NASDAQ during 1985-2006 and data are available in
ExecuComp. Comp-Chg_1Y (Comp-Chg_2Y) equals to the “total compensation” of the top management
1-year (2-year) after the merger completion over that of the year before the completion minus 1. Panel A
reports increase in compensation for top managers of bidding banks after the completion of mergers,
by types of target (public vs private) and method of payment. n refers the number of bidders with
compensation data available. t-Statistics are reported in brackets. *,**,***Percentage of increase in
mean is significant larger than zero at the 10, 5 and 1 percent levels, respectively. Panel B reports the
relation between valuation measures of bidders and compensation increase. For the entire sample,
acquirer banks are ranked by valuation ratios (P/V) and separated into quintiles and assigned a rank
between 1 and 5, with 1 being the lowest ratio quintile (most undervalued). P/V is the price-to-value
ratio, where the intrinsic value is estimated using the perpetual residual income model when the
discount rate is based on firm-specific CAPM (panel B1) and 12.5% (panel B2), respectively. Differences
of Comp-Chg_1Y (Comp-Chg_2Y) between quintile 5 and quintile 1 are calculated and t-statistics are
reported in brackets. n refers the number of bidders with valuation ratios available.*,**,***Difference
in means between ranks 1 and 5 is significant at the 10, 5 and 1 percent levels, respectively, based on
the two-sample t-test. Panel C reports the ordinary least squares (OLS) regressions on compensation
increases of bidders. P/B (2 years before) is the price-to-book ratio. P/V is the price-to-value ratio, where
the intrinsic value is estimated using perpetual residual income model and the discount rate is based on
firm-specific CAPM. Acquirer banks are ranked by P/V ratios, and separated into quintiles and
assigned a rank between 1 and 5, which is referred as P/V Rank, with 1 being the lowest ratio quintile
(most undervalued). Premium is defined as the bid price over the target’s stock price, 4 weeks before
the takeover announcement, minus 1, times 100 [( bid price/target’s stock price)-1]× 100]. Stock¼ 1 if
the bidder uses stock to pay for the deal; 0 for cash payment. Relative size¼ acquirer market value/
target market value. Deal size¼ announced transaction value. Leverage¼ acquirer total debt/total
assets. For each coefficient, the second row reports the t-statistic. *,**,***Coefficient is significantly
different from zero at the 10, 5 and 1 percent levels, respectively Table VIII.
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that highly valued bidders: are more likely to use stock than cash; are willing to pay
more relative to the target market price; are more likely to acquire private targets than
public targets; earn lower announcement-period returns; fail to create synergy gains;
experience long-term underperformance; and reward their top managers with large
compensation increases subsequent to mergers.

Notes
1. See the web site of Federal Deposit Insurance Corporation (www2.fdic.gov/SDI/SOB/).

2. Consolidated Reports of Condition and Income, Federal Financial Institutions Examination
Council, various years (www.federalreserve.gov/releases/lbr/20101231/default.htm);
National Summary Tables of Federal Deposit Insurance Corporation (www2.fdic.gov/sod/
sodSumReport.asp?sInfoAsOf¼ 2010).

3. Hannan and Pilloff (2007) report that less profitable banks in the USA are more likely to
be acquired, regardless of the type of acquirer, and find a measure of inefficiency to be
positively related to the probability of acquisition for the overall sample. Similarly, Amel
and Rhoades (1989), Moore (1997), Knapp et al. (2006) and Koetter et al. (2007) provide
support for the hypothesis that acquisitions serve to transfer assets from poorly managed to
better managed banks. Hannan and Rhoades (1987) and Hadlock et al. (1999), however, find
evidence against the hypothesis of poor managerial performance as measured by ROA.
Hadlock et al. (1999) suggest that this finding is in agreement with an entrenchment
conjecture, where management with significant ownership stakes blocks efforts to be
acquired at a reasonable price.

4. Other motives include, the desire to get big to benefit from “too-big-to-fail” government
safety nets (Brewer et al., 2007; Brewer and Jagtiani, 2007; Carbó et al., 2008, 2010). On bank
size there is some evidence suggesting that big banks benefit from economies of scale. For a
review, see DeYoung (2012).

5. Traditional banking is relationship-based: not scalable, long-term oriented, with high
implicit capital, and low risk as a result of the law of large numbers. However, trading is
transactions based: scalable, short term, capital constrained, and with the ability to generate
risk from concentrated positions.

6. Amel and Rhoades (1989), Hannan and Pilloff (2007), and Hernando et al. (2009) argue that
efficiency gains derived from the acquisition of underperforming targets is the primary
motive behind bank mergers. Consistent with Akhigbe et al. (2004), Hannan and Pilloff
(2007), who argue that probability of being acquired is linked to the target’s capital-asset
ratio, Hannan and Pilloff’s (2007) and Lanine and Vennet (2007) find that banks with higher
capital-asset ratios are less likely to be acquired. Hannan and Rhoades (1987), Moore (1997)
and Pasiouras et al. (2011) show that competition issues play an important role in bank
takeover activity. Other factors that been explored in previous studies, include size of a
banking institution (Hannan and Pilloff, 2007; Lanine and Vennet, 2007), management
incentives (Hadlock et al., 1999), growth prospect (Hannan and Pilloff, 2007; Pasiouras et al.,
2011), and economic conditions (Mitchell and Mulherin, 1996), etc.

7. Ang and Cheng (2006) provide direct empirical evidence in support of the market-driven
acquisition theory of Shleifer and Vishny (2003) and show that overvaluation increases the
probability of firms becoming stock acquirers and the probability of stock mergers being
completed, after controlling for other factors.

8. While a firm’s Tobin’s Q, (P/B), is a common proxy for misvaluation. Only some of the
variation in Q comes from errors in investors’ beliefs. Much of the variation comes from
the rational anticipation of varying firm productivity. Similarly, there is considerable
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controversy about the P/B ratio as a mispricing proxy (Rhodes-Kropf et al., 2005). Hence, in
this study we use P/V as the misvaluation metric.

9. When we use the P/B value one year before the merger, we obtain similar results to the
reported ones.

10. These results are available upon request. Cornett and Tehranian (1992) also show that
acquiring banks experience an increase in EPS during the post-acquisition period
(t, t+3years).

11. Following Flannery and James(1984), we also accounted for the interest rate sensitivity of
bank stock returns by augmenting the market model with the change in short-term interest
rates (i.e. as a second-factor) consisting of US Treasury or US Government guaranteed debt
obligations. The returns and abnormal returns are estimated as follows:

Rjt ¼ ajþbj1 Rmt�Rf
� 	þbj2DRf þejt

ARjt ¼ Rjt�ðâjþ b̂j1 Rmt�Rf Þþ b̂j2DRf

� �

The results, using this alternative two-factor specification, are qualitatively similar to those
reported here and are available upon request.

12. To the best of our knowledge, this is the largest sample that spans a long period of time.

13. The big sample size reduction caused by IBES database availability is likely to influence the
consistent of empirical result. So, we also use the constructed perpetual model to estimate
the intrinsic values (see panel B of Table II) and provide better result.

14. Mergers shorted by target (bidder) P/V ratio result in quintiles with small number of
observations, n¼ 14 (n¼ 71).

15. Among the 492 announcements, not reported but available upon request, 335 are negative
suggesting that this result is not driven by outliers.

16. Demsetz (1983) and Shleifer and Vishny (1986) assert that blockholders can serve as
effective monitors of managerial performance or facilitate takeovers, so the creation of
outside blockholders through mergers can increase firm value.

17. In their review of the post-2000 literature, DeYoung Evanoff and Molyneux (2009) point out
that North American bank mergers are (or can be) efficiency improving. When we split the
sample into pre- and post-2000 mergers, our results remain unchanged.

18. Estimation of long-run abnormal returns using the control firm approach yields similar
results.

19. We have also examined the effects of geographic and business (activity) diversification and
the evidence, for brevity not reported here, demonstrates that acquiring banks realize
greater abnormal returns when they expand their operations within the same state rather
than when they acquire public or private targets in a different state. While target banks
reap positive abnormal returns in mergers with bidders from the same state and from
different states, they realize higher returns in geographically diversified mergers,
suggesting that bidders tend to overpay targets located outside their geographical domain.
These results are available upon request.

20. The result concerning the positive relation between bidder’s P/V rank and premium is still
consistent when we add geographic diversification, activity diversification and leverage as
controls. But due to the great reduction of sample size (more than 60 percent smaller), when
relative size (the market value of bidder/the market value of target) and deal size are added
to the regression, the relation becomes vague, so we do not present here.
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