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Abstract

Do shareholders of acquiring companies profit from acquisitions, or do acquiring CEOs overbid
and destroy shareholder value? Answering this question is difficult since the hypothetical
counterfactual is hard to determine. We exploit merger contests to address the identification
issue. In cases where there are at least two bidders with a significant ex-ante chance at winning
the contest, we use the post-merger performance of the loser to calculate the counterfactual
performance of the winner without the merger. We find that the stock returns of winners and
losers are closely aligned before the merger contest, but diverge afterwards. In the sample
where losers have a significant ex-ante chance to win, winners underperform losers by 48
percent over the following three years. Our results imply that some of the existing approaches
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1 INTRODUCTION

Do acquiring companies profit from acquisitions, or do acquirors overbid and destroy shareholder
value? The large payments and negative announcement effects observed for a large set of acquisi-
tions have attracted considerable attention to these questions. Moeller, Schlingemann, and Stulz
(2005) calculate that, during the last two decades, U.S. acquirors lost in excess of $220 billion
at the announcement of merger bids alone. Such findings have been interpreted as evidence of
empire building of acquiring CEOs (Jensen, 1986), other misaligned personal objectives of CEOs
(Morck, Shleifer, and Vishny, 1990), or the result of CEO overconfidence about their proposed
mergers (Roll, 1986; Malmendier and Tate, 2008).

However, the evaluation of the causes and consequences of mergers has been hampered by the
empirical difficulty in assessing the value created, or destroyed, in mergers. Estimates based on
the ”announcement effect” may mismeasure the value creation of a merger due to price pressure
around mergers (Mitchell, Pulvino, and Stafford, 2004), information revealed in the merger bid
(Asquith, Bruner, and Mullins, 1987), or failure of the efficient markets hypothesis (Loughran and
Vijh, 1997). And, to the extent that the returns to mergers are revealed only over time, it is hard
to measure what portion of the long-run returns can be attributed to a merger decision rather
than other corporate events or market movements. For example, Shleifer and Vishny (2003) and
Rhodes-Kropf and Viswanathan (2004) argue that CEOs tend to undertake mergers when they
have private information that their own firm is overvalued. Under this scenario, mergers tend to
be followed by a decline in stock prices in the short run, even if, in the long-run, the merger is in
the best interest of shareholders: Had the merger not taken place, the overvalued stock price of
the acquiring firm would have fallen even more.

In general, because acquiring firms are a highly selected group, it is difficult to find other
firms that are clearly comparable and can serve as a credible control group. The lack of an
obvious counterfactual makes it is hard to evaluate the financial returns to mergers. The sign
of the potential bias is a priori undetermined. Positive selection occurs if acquirors have better
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tend to grow by mergers and acquisitions. Negative selection occurs if acquirors have worse
unobservables—for example in the case of mergers that are triggered by overvalued stocks or if
firms that are experiencing declines in demand tend to consolidate and merge with other firms.

In this paper we propose a new strategy to address this problem. Our research design exploits
the concurrent bidding of two or more companies for the same target. We identify those cases in
which, ex ante, at least two bidders had a significant chance at winning the bidding contest. We
then use the losing bidder’s post-merger performance to identify the hypothetical post-merger
performance of the winning bidder had he not undertaken the merger. Effectively, participation
in a close bidding contest provides a novel matching criterion, over and above the usual market-,
industry-, and firm-level observable characteristics.

Our key assumption is that after conditioning on a rich set of controls, changes in the per-
formance of winners and losers would have been similar in the absence of the merger. Even if
this assumption is not true exactly, it is likely that winners are more similar to losers than to the
average firm in the market. One attractive feature of our setting is that we can provide an indirect
test of this assumption by comparing the valuation paths of winners and losers in the months
and years prior to the merger contest. If there are unobservable differences between winners and
losers that affect both performance and bidding decisions, these differences should be capitalized
in stock prices.

Relative to existing empirical approaches to measuring the returns to mergers, our strategy
is likely to be more robust to possible sources of biases. For example, our strategy addresses the
concern that stock overvaluation might affect the propensity to acquire. If firms that decide to
bid for a target are a selected group with overvalued stock prices, our matching strategy is likely
to account for it, under the assumption that the degree of overvaluation is similar for winners
and losers. More in general, our strategy is likely to control for many strategic considerations
that affect the decision to attempt a takeover and other unobserved sources of selection, which
are hard to control for with the set of standard financial variables.

We construct a new data set of all mergers with overlapping bids of at least two potential
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the loser(s) had a significant chance to win the contest. We show that, in short-duration contests,
there is typically a clear candidate for winning, and therefore one bidder easily and quickly
prevails. By contrast, in long-duration contests, the back and forth between bidders indicates
that at least two bidders have a significant ex-ante chance at winning the contest. In other
words, among all merger contests, our identification strategy is most likely to be valid in the
case of long, hard-fought contests. Therefore winners and losers in long mergers contests are our
preferred comparison set.

In this sample, we first compare the abnormal performance of winners and losers in the years
and months before the merger contest. Consistent with our identifying assumption, the abnormal
returns of winners and losers track each other closely during the 36 months before the merger
announcement. Since stock prices are forward-looking, this finding implies that the market views
winners and losers as having similar profitability not just in the months leading up to the merger,
but also in the future. After the merger is completed, however, the abnormal returns of winners
and losers diverge significantly. In the set of long-duration contests, losers significantly outperform
winners. Economically, the effect is large. The difference in abnormal performance amounts to
about 50 percentage points over the three years following the merger contest. As expected, the
effect is different for short-duration contests: Here, winners outperform losers. The difference
between the longest-duration and shortest-duration quartiles of merger contests is statistically
significant in all specifications.

These results are robust to various sample selection criteria and controls. First, we check
whether the ultimate loser was truly outbid or decided to pass on the deal. In the latter case, the
voluntary withdrawal may be an indication of a well-governed firm, who is likely to outperform
the worse-governed winner firm, independently of the merger. We document that voluntary
withdrawal does occur, in about 20% of our cases, but none of them are in the long-duration
quartile. Second, we address the alternative explanation that winners undergo a change in risk
profile due to the merger. We test for differential shifts in winner- versus loser betas around the
merger contest, and find no significant differences. Moreover, our methodology adjusts for the

performance effects of (time-varying) risk exposure. Third, we control for possible differences



between all-cash bids and all-stock bids, to account for any signaling effects that may be caused
by the form of payment. Here the possible concern is that stock deals may be particularly likely
to perform poorly and also the ones that take more time to complete. If this was true, it would
cast doubt on our estimates based on long contests. We find little evidence that stock deals
perform poorly and typically take more time to complete.

Our empirical approach allows us not only to provide a more credible estimate of the causal ef-
fect of the merger in the sample of contested mergers, but also to evaluate existing methodologies
by comparing their estimates with the winner-loser difference estimates. As such, our analysis
provides insights going beyond the specific sample of contested mergers. In particular, we com-
pare our estimates of the effect of mergers with estimates obtained in the same sample using
alternative approaches: announcement returns, alphas based on four-factor portfolio regressions,
and abnormal returns based on characteristics-matched portfolios. We find that our estimates
are negatively correlated with estimates based on the announcement effect. In other words, in
our sample of contested mergers, the announcement effect fails to predict the causal effect of
the merger, even directionally. Alternative methodologies returns fare better. The long-run per-
formance of the winners, calculated using market-adjusted, industry-adjusted, risk-adjusted, and
characteristics-adjusted abnormal returns, respectively, is positively correlated with our estimates
based on the same return benchmarks. This implies that, directionally, these methods tend to
yield similar results to our method. Quantitatively, however, the results differ starkly. Standard
methods provide estimates of the effect of mergers that are less than half of our estimates.

Overall, we conclude that, for the subset of mergers that involve at least two bidders either
one of whom could be winning the contest, mergers destroy shareholder value of the acquiror.
While our findings are specific to the set of contested mergers, the discrepancy between our results
and those generated with standard approaches of measuring returns to mergers suggests that the
well-known biases in prior approaches are economically important.

The research design in this paper is motivated by Greenstone and Moretti (2004) and Green-
stone, Hornbeck, and Moretti (2011). There, the authors analyze the consequences of bids by
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productivity, labor earnings, public finances. Compared to the county-level analysis in their pa-
per, mergers allow for considerably more exhaustive controls of heterogeneity among bidders. In
contrast with measures of productivity and labor market outcomes, stock prices of bidding com-
panies incorporate not just current conditions, but also expectations about future performance.
In terms of the economic question it addresses, this paper relates to the large literature estimat-
ing the value creation or destruction of corporate takeovers. Reviews of the empirical evidence
on the returns to mergers go back to at least Roll (1986) and Jensen and Ruback (1983) while
more recent assessments are from Andrade, Mitchell, and Stafford (2001) and Betton, Eckbo,
and Thorburn (2008). Taken together, the evidence on the value effects of mergers for acquirors
is mixed. Most studies of acquiror percentage announcement returns find relatively small and
insignificant effects. More recent studies using large samples find statistically significant effects
of 0.5 to 1 percent (Moeller, Schlingemann, and Stulz, 2004; Betton, Eckbo, and Thorburn,
2008). The analysis of dollar returns (Moeller, Schlingemann, and Stulz, 2005) has revealed
the distribution of merger gains to be heavily skewed, with a small number of large loss deals
swamping the gains of the majority of profitable, but smaller acquisitions. Studies of long-run
post-merger performance suggest that stock mergers and mergers by highly valued acquirors are
followed by poor performance (Loughran and Vijh, 1997; Rau and Vermaelen, 1998). In terms of
the empirical identification strategy - the attempt to exploit settings where variation in takeover
completion is quasi-random (or exogenous) - this paper is related to the study by Savor and Lu
(2009) who use a small sample of acquisition attempts that failed for plausibly exogenous reasons
as a counterfactual for the successful acquirors’ post-merger performance. As in our paper, their
return estimate is sample-specific, there to the set of cancelled mergers, e.g., due to regulatory
intervention, which is most likely to happen in mergers that strongly increase market power.
The paper proceeds as follows. Section 2 describes the data sources and presents some sum-
mary statistics. Section 3 explains the econometric model. Section 4 describes the results while

Section 6 concludes.



2 DAtTA

2.1 SAMPLE CONSTRUCTION

Our data combine standard financial and accounting information from CRSP with information
on merger contests from the SDC Mergers and Acquisitions database. SDC records all public and
binding bids, i. e., typically the prevailing bid in the preceding private auction and any rival bid
placed after that.! We include all bids in merger contests starting in January 1985 or later. We
define bidders as contestants in the same merger fight if they bid for the same target and their
bids are effective for overlapping time periods. We use the SDC flag for contested bids to identify
contestants, and code two bids as competing if the first bid is recorded as a competing bid of the
second bid and vice versa, or if both bids have a common third competing bid. We then check
that all bids classified as contested in the first step are placed before the recorded completion
date. The company that succeeds in completing a merger is classified as the winner, all other
bidders as losers. In the initial data set, there are three contests to which SDC erroneously assigns
two winners. We identify the unique winner by a news wire search.

For each bid we collect the SDC deal number, the acquiror’s SDC assigned company identifier
(CIDGEN), six-digit CUSIP, ticker, nation, company type, and the SIC and NAICS codes. We
also collect the following bid characteristics: announcement date, effective or withdrawal date,
the percentage of the transaction value offered in cash, stock or other means, the deal attitude
(friendly or hostile), and the acquisition method (tender offer or merger).

We use those data to restrict the sample to bids by public U.S. firms, excluding privately
held and government-owned firms, investor groups, joint ventures, mutually owned companies,
subsidiaries, and firms whose status SDC cannot reliably identify. We exclude bids by White

Knights since they do not provide a plausible hypothetical counterfactual for other contestants.

! As described in more detail by Boone and Mulherin (2007), the takeover process usually starts with an invest-
ment bank soliciting interest of potential acquirors. Interested parties sign confidentiality agreements and obtain
access to non-public information about the target. Following this, several non-binding rounds of bidding are con-
ducted to identify the smaller group of seriously interested parties. A final auction among these bidders leads to a
binding offer, and the prevailing bid becomes public. In the spirit of our identification strategy, we focus on public
and binding bids because those bidders are most seriously interested in acquiring the target and thus most likely
to be ex ante similar.



For each merger contest, we create an event time variable ¢, which counts the months relative
to the contest. We set t equal to 0 at the end of the month preceding the start of the merger
contest, i. e., preceding the announcement of the earliest bid. The end of the prior month is —1,
the end of the month before that is —2, etc. Going forward, we set t equal to +1 for the end of
the month in which the contest ends, i. e., in which the merger is completed or, if there is no
winner, in which the last bid is withdrawn. The end of the following month is +2, the end of
the month after that +3, etc. That is, the duration of the merger contest is collapsed into one
event-time period, but event-time periods before and after the merger contest are exactly one
month long. The construction of even time is illustrated in Figure 1.(a). Figure 1.(b) provides a
concrete example from our data set, the merger contest between Westcott Communications and

Automatic Data Processing for Sandy Corporation.

[Figure 1 approximately here]

We merge the SDC data with financial and accounting information for a three-year periods
around the start and end date of each contest for each bidder. In particular, we extract finan-
cial information from the CRSP Monthly Stock Database, including holding period stock return
(RET), distribution event code (DISTCD), delisting code (DLSTCD), and delisting return (DL-
RET); accounting information from the CRSP-COMPUSTAT Fundamental Annual Database,
including total assets, book and market value of equity, operating income, and property, plants
and equipment; and market data, including the CRSP value-weighted index returns, T-bill yields,
and Fama-French factor returns. We merge the different data sets using each company’s CRSP
permanent company and security identifiers (PERMCO and PERMNO). To obtain the PERMCO
pertaining to each SDC bidder, we match the 6-digit CUSIP provided by SDC with the first six
digits of CRSP’s historical CUSIP (NCUSIP). Since the CUSIP of a firm changes over time, and
the reassignment of CUSIPs is particularly common following a merger, we are careful to match
SDC’s bidder CUSIP with CRSP’s NCUSIP for the month end preceding the announcement of

the specific bid, and extract the respective PERMCO. We manually check that the SDC company



names correspond to the matched CRSP company names. If a firm has multiple equity securities
outstanding, we use (1) the common stock if common and other types of stock are traded; (2)
Class A shares if the company has Class A and Class B outstanding; (3) the stock with the longest
available time series of data if there are multiple common stocks traded. The availability of these
data for the pre- and post-merger period restricts our sample to merger contests where the first
bid was submitted between January 1985 and December 2006.

Using the monthly CRSP stock return series for each bidder, we then construct the time series
of monthly bidder returns for a window of three years around the merger contest (t = —35 to
t = +36). Note that the CRSP holding period return is adjusted for stock splits, exchanges, and
cash distributions, and thus properly accounts for such events which are particularly common
around mergers. We also construct the time series of target returns in the same way. We use
the target time series to compute the offer premium as the run-up in the target stock price since
t = —2, 1. e., over the last two calendar months prior to the start of the contest and over the
contest duration until completion of the merger. We compute the offer premium both in percent
of the target equity value, and in percent of the acquiror equity value.

Our initial sample contains 416 bids by 402 bidders in 193 takeover contests. Among these
initial bidders, there are 152 winners and 250 losers. We then drop repeated bids by the same
bidder, but keep as announcement date the announcement date of the first bid. This eliminates
fourteen bids. Next, we drop 85 contests that had not been completed by December 31, 2009.
We further drop twelve contests for which either the winner or the loser could not be matched to
a CRSP PERMNO. We then delete twenty one contests where the winner is the ultimate parent
company of the target since ultimate parents are unlikely to provide a good comparison for other
bidders. Next, we balance the sample by requiring non-missing stock return data for the periods
—35 to +36 (i.e., 3 years before and after the contest). This reduces the number of contests to
212. We also eliminate five bids where the bidding firm has extreme stock price volatility over the
event window, with the standard deviation of the price exceeding 200, since these firms appear to

be be influenced by idiosyncratic factors and are, ex ante, a poor benchmark for their respective



contestants.?

Finally, we keep only those contests for which we have data for both the winner
and the losers. This reduces the sample by another 35 contests. The final sample contains 82

contest with bids placed by 172 bidders of which 82 are winners and 90 are losers.
[Table I approximately here]
[Figure 2 approximately here]

Table I summarizes the construction of our data set, and Figure 2 illustrates the frequency
distribution of the contests over the sample period. We observe between zero and eight contested
mergers per year, with spikes in the mid-1980s and mid-1990s. In the three-year period following
a merger contest, many bidder stocks disappear from CRSP due to delisting. We are careful to
account for delisting events and their implications for shareholders using all available delisting
information provided by CRSP. CRSP’s delisting code (DLSTCD) classifies delists broadly into
mergers, exchanges for other stock, liquidations, and several categories of dropped firms. In addi-
tion, CRSP provides delisting returns and distribution information.? We track the performance of
a delisted firm from the perspective of a buy-and-hold investor, mirroring the underlying assump-
tion when tracking performance of listed firms. Specifically, we assume that stock payments in
takeovers are held in the stock of the acquiring firm; exchanges for other stock are held in the new
stock. When shareholders receive payments in cash (in mergers, liquidations, and bankruptcies),
or CRSP cannot identify or does not cover the security in which payments are made, we track
performance as if all proceeds were invested in the market portfolio. We use the value-weighted

CRSP index as a proxy for the market portfolio.

2Tf we keep these firms in our sample, the confidence bounds in the pre-merger period increase substantially,
but our qualitative results remain unchanged. The volatility is calculated using the full event window of +/- three
years. Three of these firms are in the High Tech sector: CTS Corp, Yahoo!, and QWest Communications. One
firm, Hyseq Pharmaceuticals, is in the Healthcare sector. Another firm, Cannon Group, operates in the Service
sector. All of these firms show ten- to twenty-fold increases and reversals in their stock market valuations, mostly
occurring in the pre-merger period.

3Delisting returns are defined as shareholder returns from the last day the stock was traded to the earliest
post-delisting date for which CRSP could ascertain the stock’s value. In a few cases, that date is more than one
month after the delisting. In these cases, we attribute the delisting return to the month immediately following
the delisting. Distribution data contains information about whether and to what extent shareholders of a takeover
target were paid in cash or stock



2.2 DESCRIPTIVE STATISTICS

The descriptive statistics of bidder and deal characteristics are presented in Table II. Panel A
contains the bidder characteristics, separately for winners and losers. Panel B describes the deal
characteristics. All variables in Panel A are computed from yearly balance sheet and income
data, and refer to the fiscal year end preceding the beginning of the contest.

The first three rows of Panel A indicate that both winners and losers are very large compared
to the average Compustat firm. This is mainly due to requiring firms to be public. The table also
shows that winners tend to be larger than losers, but the size difference is insignificant and also
much smaller than that between the average acquiring and non-acquiring firm in Compustat. The
difference in Tobin’s Q is very small. The average Q is 1.88 for winners and 1.79 for losers. The
average case-specific difference is 0.05, the median 0.01 (not reported). Profitability is virtually
identical for winners and losers, as is leverage, whether measured in book or in market values.
The last two rows of Panel A report the three-day announcement CAR, in percentage and dollar
terms. Announcement returns are negative and large compared to those found in large-sample
studies of uncontested mergers, which typically find acquiror announcement returns of around
plus one percent (Moeller, Schlingemann, and Stulz, 2004, 2005; Betton, Eckbo, and Thorburn,
2008). This suggests that participation in a merger contest is viewed negatively by markets, and
equally so for the ultimate winner and loser. Overall, the tests for differences in means reveal
that none of the observable characteristics differ significantly between winners and loser. This
is a first indication that our identifying assumption is supported by the data and losers might
provide for a valid counterfactual for the winners.

Panel B shows that the transaction values of contested mergers are quite large compared
to the size of the firms involved, about one quarter of the loser’s market capitalization and
about 16 percent of the winner’s market capitalization. The deal type (tender offer or merger),
attitude (hostile or friendly), and the means of payment (stock, cash or other means) do not differ
markedly from those found in single-bidder mergers. Most contests recorded by SDC involve only

two public bidders. A higher number of publicly traded contestants contestants is observed only
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for 33 percent of our sample, and contests with more than three bidders are rare (six cases,
or 7 percent of contests). The final offer premium in our sample is about 58 percent, which is
somewhat larger than in a typical sample of non-contested bids, e. g., 48 percent in the sample
of Betton, Eckbo, and Thorburn (2008), which consists of 4,889 bids for US targets during 1980-
2002. This may be an indication of overbidding, or winner’s curse, brought about by the presence
of competing offers. Below we explore this possibility in more detail. Offer premia expressed as
a percentage of the acquiror equity value are smaller, around 10 percent, since acquirors tend to
be significantly larger than targets.

The most striking difference between contested and non-contested acquisitions is the dura-
tion of the process, from announcement to completion. While the average time to completion
in single-bidder mergers is about 65 trading days (see Betton, Eckbo, and Thorburn (2008)),
merger contests take three times as long, on average 9.5 months. However, we also observe large
heterogeneity in our sample, for example, a median of four months in the lowest quartile of con-
test duration, but of 15.5 months in the fourth quartile. We use the variation in contest length
to identify the subsample of contests in which either bidder could have won the merger contest.
In short-duration merger, one bidder typically withdraws the bid shortly after the competing
bid came in, suggesting that the withdrawing company did not see much of a chance to win the
contest. Alternatively, such a fast and voluntary withdrawal may be a sign of a well governed
firm, whose CEO or board refuses to get involved in a bidding contest. In either case, the loser
is unlikely to provide for a good counterfactual. By contrast, in longer-duration merger contests,
the contestants appear to be committed to winning the takeover fight. Note that the motivation
for focusing on long-duration contests is similar to our motivation for focusing on merger contests
in the first place: The idea is that single-bidder acquisitions fail to elicit competing bids, and thus
have short completion times, precisely because other potential acquirors differ too much in terms
of the synergies they could generate. Competing bids are launched only if synergies are similar
enough for potential acquirors, and contests of competing bids are likely to take longer the more
similar the synergies are.

As a first, qualitative test of this interpretation of merger contests and merger duration, we
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collect information about the circumstances under which a merger contest ended. The cases that
are closest to our ideal experiment are merger contests where the winner was picked for reasons
the loser could not influence — a preference of the shareholders, the board, or a court, either
because the offer was financially better, or sometimes because the offer was better along other,
non-financial dimensions. Furthest from our ideal experiment are cases where the losers withdrew
immediately after the competing bid was submitted or withdraw for other reasons such as re-
evaluation of the merger opportunity in light of (bad) news about the target. In those cases the
loser’s management appears to behave systematically differently from the winner’s management,
possibly indicating differences in corporate governance. In our sample, we find that the vast
majority of losers lost due to a higher bid by the competitor after a bidding war (25 percent) or
because the target management or shareholders rejected the bid for other, known or unknown
reasons (46 percent). Those cases are close to our ideal scenario. In six percent of the cases,
the losing bidder withdrew after re-evaluating the merger opportunity, and in 23 percent of cases
the loser withdrew shortly after the competing bid was submitted. Cases in these latter two
categories are do not fit well with the idea of identifying a hypothetical counterfactual and are
reason for concern. However, we find that not a single of these latter cases falls into the subsample
(quartile) of long-duration contests. Hence, the qualitative classification of withdrawal reasons
or other causes for losing the contest corroborate the choise of long-duration contests as the ideal
sample for the counterfactual analysis.

Splitting our sample of contested mergers into duration quartiles, we find that the quartiles
contain merger contests that last, respectively, two to four months (first quartile), five to seven
months (second quartile), eight to twelve months (third quartile), and more than a year (up to
43 months; fourth quartile). The contest duration in quartile one roughly corresponds to the
average duration of non-contested mergers, while all other quartiles contain significantly longer
fight durations. In the next subsection, we test empirically whether contest duration is a suitable

proxy for bidder similarity.
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2.3 BENCHMARKS FOR ABNORMAL RETURN CALCULATION

Our empirical analysis uses four different, widely used benchmarks to adjust raw stock perfor-

mance for observable differences in performance determinants. These benchmarks are
e the market return, r,;;

e the bidder’s industry return, r;z;, where k references the industry of bidder i. For the
industry return, we use the value-weighted return of the all firms in the bidders industry,

using the Fama-French 12-industry classification;

e the CAPM required return, rp + Bij(rmt — r¢), where rp; is the risk free rate, and B is

estimated from monthly returns;

e the characteristics-based return, r{7'. This benchmark return is the value-weighted return
of a portfolio of firms matched on the characteristics size, book-to-market and 12-month

momentum (Daniel, Grinblatt, Titman, and Wermers, 1997).

2.4 A COMPARISON OF ABNORMAL RETURNS OF WINNERS AND LLOSERS

The descriptive statistics in Table II showed insignificant pre-merger differences in winner-loser
characteristics for a range of variables, providing a first piece of suggestive evidence that the loser
in a merger contest is a valid counterfactual for the winner. A second piece of evidence is the
correlation of the stock performances of winners and losers prior to the beginning of the merger
contest. If our identifying assumption holds, we expect all determinants of stock returns — both
observed and unobserved — to be similar within a winner-loser pair before the merger. In the
following discussion of this subsection, we focus on the unobserved determinants of stock returns.*

To evaluate the assumption of similarity in unobservables, we first note that, econometrically,

stock returns can be conveniently decomposed into the component which is due to observables

*We focus on similarity in unobserved performance determinants, because (1) differences in observables are small
and statistically insignificant within winner-losers pairs in our sample, (2) remaining differences in observables are
controlled for, and (3) the distinctive feature of our approach of matching winners and losers aims precisely at
controlling for differences in unobservables.
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and that which is due to unobservable or omitted determinants. For instance, we can write

risk-adjusted returns as
rige = Tyt — Bij (rme — T1) = 0tij + €iji. (1)

The component S3;;(rm: —7y¢) of the bidder return is explained by the exposure to market risk and
the excess return of the market portfolio. In contrast, the intercept o;; and the residual ¢;;; are
due to factors unobserved by the econometrician: «;; is the average excess return, i.e. the part
of the performance trend that cannot be explained by market risk and return, €;;, on the other
hand, is the monthly unexplained residual return. Using this formulation, we obtain estimates
of pre-merger alphas and residuals by simply regressing pre-merger abnormal returns of each
bidder on a constant. The other three adjustments described in subsection 2.3 yield equivalent
formulations.

We regress the abnormal performance trend of the winners on those of the losers in the
same merger contest, and the winner residuals on the loser residuals. If winners and losers
have a common determinant that is not accounted for in the abnormal return calculation, then
performance trends and residuals should be highly correlated.

In Table III, we report the results of the alpha regressions. Consistent with our assumption,
we find that the pre-merger alphas of winners and losers are highly correlated irrespective of the
adjustment method used. As shown in the first column of Table III, this holds even for the full
sample, implying that winning bidders who experience abnormal run-ups during the three years
preceding the merger are typically challenged by rival bidders that have experienced a similar
run-up during that period. The correlation is typically even stronger in our preferred sample
of “close” fights, i.e., for the quartile of contests with the longest duration (Q4), as shown in
column five of the table, with the exception of characteristics-adjusted returns. In fact, in the
three other cases the alpha correlation rises monotonically from the first to the fourth quartile
of contest duration. It is highly significant in the subsample of the longest merger contests, but

always insignificant in the subsample of the shortest contests. Similarly, the R-squared tends
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to increase with contest duration, and is always highest in the quartile containing the longest
contests. The results for the residual regressions are omitted for space considerations, but they
also show positive and highly statistically significant correlation between winners and losers.

These results are an important confirmation of bidder similarity. Contestants with markedly
different pre-merger price trends may differ significantly in their motives for and prospects of
acquisitions. For example, the post-merger performance of acquirors, motivated by overvaluation
of their own stock - possibly following a pre-merger run-up - might be systematically different
from the post-merger performance of acquirors that did not experience a recent run-up or even
experienced poor pre-merger performance. Here, we find instead that pre-merger abnormal trends
of bidders are closely aligned. Furthermore, we also find that the winner-loser correlation in alphas
drops substantially from the pre- to the post-merger period and becomes either insignificant or
remains only marginally significant (last column). Even more striking is the drop in R-squared
from the pre- to the post-merger period. The literal interpretation of these results is that loser
performance explains winner performance very well before the merger but no longer does so after
the merger.

Taken together, the similarity of winner-loser pairs in pre-merger abnormal performance trends
supports the credibility of the identifying assumption that the losers form a valid counterfactual
for the winners. Moreover, this similarity increases in the duration of the merger contest, con-
firming our intuition that longer contests offer the most credible comparison set. In the next

Section, we turn to a more direct test of the identifying assumption.

3 ECONOMETRIC MODEL

3.1 MODEL

A naive estimator of the effect of mergers on firm performance can be obtained by regressing a
measure of abnormal returns on a dummy for whether a firm completes a merger, controlling for

observable characteristics of the firm. Alternatively, a simple matching estimator can be obtained
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by comparing the returns of firms that successfully complete a merger to the returns of the average
firm in the market with a similar set of observable characteristics. The consistency of both types
of estimators crucially depends on the assumption that, in the absence of the merger, the returns
of the acquiring firm would have evolved like those of the average (or matched) firm with similar
observable characteristics. In other words, both the regression and the matching estimator are
based on the assumption that the acquiring firm and the average (or matched) firm in the market
have identical unobserved determinants of returns, conditional on covariates. In practice, this
assumption is likely to be violated. Positive selection would lead to an overestimate of the effect
of a merger on firm performance, and negative selection would lead to an underestimate.

Instead, we use of the sample of contested mergers to provide a credible estimate of the value
implications of mergers for acquiring-company shareholders. Our estimation proceeds in two
steps. In the first step, we calculate each bidder’s cumulative abnormal performance using a
range of different approaches to account for the exposure to observable factors, which we describe
in detail below. For example, exposure to risk factors such as the market portfolio or the Fama-
French factors could systematically vary between winners and losers in takeover contests, and the
difference in exposure is likely to vary over time. In particular, the risk exposure of the winning
bidder will change from that of the pre-merger, stand-alone company to the weighted average of
winner’s and target’s exposures. In order to isolate the merger’s abnormal value effect, we remove
the effect of all observable differences between winners and losers and account for time-variation
in these differences.

We compute buy-and-hold cumulative abnormal returns (CARs) for each month in the three-
year event window around merger contests. We compute the CAR as the difference between the
cumulated bidder stock return and a cumulated benchmark return, starting from zero at ¢ = 0.

Cumulating forward, this amounts to:

t t

CARij = [J( +rijs) = [T +100), (2)

s=1 s=1
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where ¢ denotes the bidder, j the bidding contest, ¢ and s index the period in event time, ;5 is
the bidder’s stock return earned in event period s, i. e., over the time interval from s — 1 to s
(including all distributions), and rf}? is the benchmark return in the event period s. As explained
above, event time is defined such that ¢ = 0 indicates the end of the month preceding the start
of the merger contest, while ¢t = 1 refers to end of the month of merger completion. Hence, the
return at ¢ = 1 spans the whole period from the end of the month prior to the start of the merger
to the end of the month of merger completion and is typically longer than one calendar month.
This way, the performance during the contest period is captured in the CAR but collapsed into
the time between event period ¢t = 0 and ¢ = 1. For instance, the CAR in ¢t = 1 reflects both
the stock price reaction at the announcement of the first bid and at resolution of the contest.
After t = 1, however, event time proceeds in steps of calendar months, and hence the return r;;s

corresponds to the return in the respective calendar month for all s > 1. Going back in event

time, i.e. for t < 0, CARs are computed correspondingly as

t+1 t+1
CARije = (1 +rije) ' = [ +r5) " (3)
s=0 s=0

We use the four different benchmarks described in Section 2.3 above to compute CARs: (1) the
market return, (2) the bidder’s industry return, (3) the CAPM required return, and (4) the return
of a characteristics-based portfolio. We call the adjusted performance measures market-adjusted,
industry-adjusted, risk-adjusted, and characteristics-adjusted CARs, respectively.

In the second step, we evaluate winner-loser differences in abnormal performance in a three-
year window around the merger contest using a regression framework. To illustrate the perfor-

mance paths of winners and losers, we fit the the following regression equation:

T T
CARjjo =Y ml/ Wh + > ah L +nj+ & +eijn (4)
t'=T t'=T

The outcome variable in this equation (4) is the CAR of bidder 7 in contest j and event time ¢,

as described above. The vector 7n; is a full set of contest fixed effects that adjusts for permanent
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case-specific differences in the intercept of the outcome variable. These dummies account for
all fixed characteristics of each pair or group of contestants. & is a vector of calendar month
fixed effects, capturing any calendar time-specific effects on winner or loser stock prices. These
indicators control for aggregate fluctuations of bidder prices. ¢; ;, is a stochastic error term.
The key variables are the Wf]{t and the Lﬁ;-t indicators. The Wf;t variables are a set of
dummies indicating event time and whether bidder ¢ was a winner in contest j, i.e. Wi?t =
I(t = t' and i is a winner in contest j). The Lﬁ;t variables are an equivalent set of loser-event

":'»t = I(t =1t and i is a loser in contest j).

time dummies, i.e. Lj;

Given these two sets of indicator variables, the coefficients FXV measure the average winner
price, while the coefficients ﬂ'tL, estimate the average loser price in period ¢’. In this way, the effect
of winner or loser status is allowed to vary with event time. For example, for ¢’ = 3, 7TX,V is the
conditional mean of the winner CAR 3 months after the end of the bidding contest, and 77{7 is
the conditional mean of the losing firms’ CAR 3 months after the completion of the merger.

A few details about the identification of the 7 coefficients deserve highlighting. First, and
most importantly, including case fixed effects guarantees that the mw-series are identified from
comparisons within a winner-loser pair. Including them allows us to retain the intuitive appeal of
pairwise differencing in a regression framework. Second, it is possible to separately identify the
7’s, and calendar time effects because the merger announcements occur in multiple years. Third,
some firms are winners and/or losers two times or more, and any observation from these firms
will simultaneously identify multiple n’s. Finally, by using CARs as the dependent variable in
the main regression, our 2-step approach controls for differences in observable predictors of stock
price performance.

Figure 3 illustrates the series of winner and loser m-coefficients in event time for the four
quartiles of contest duration. For this figure, we use the market-adjusted CAR as the dependent
variable.® The top panel illustrates the regression results for the quartile with the longest contests,

while the bottom panels display the other three quartiles. Consistent with the evidence in Section

5 Appendix Figure A-1 plots the same series of coefficients for the long-lasting contests only, and using various
alternative measures of performance as the dependent variable.
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2.4, the Figure shows that in the 3 years before the contest, winning and losing firms have visually
similar performance paths, irrespective on the quartile. In the 3 years after the merger, the relative
performance of winners and losers is visually different in the quartile with the longest and shortest
contests.

In order to explicitly test for winner-loser divergence in performance, we reformulate equation

4, so as to directly estimate winner-loser differences:

T T
CAR;j = Z Wt/Wit]{t + Z 5t/CfJ/'t + 15 + & + €t (5)
=T =T

The only difference of this equation with equation (4) is that the loser-period dummies Lﬁ;t
are replaced by simple period dummies Cf;»t = I(t = t). This implies that the winner-period
coefficients, 7, directly estimate the period-specific winner-loser differences while the coefficients
of the period dummies still estimate the period-specific loser performance.

In principle, the parameters in equation (5) can alternatively be estimated using “differenced”
data. For example, the OLS estimate of the m-vector in regression (5) is approximately equal to

the estimate of the 7-vector of the following regression:

T
ACARj =Y 7yCli+ & +eju (6)
t'=T

Here, the dependent variable is the period-specific winner-loser CAR difference within a contest.
Because, in this specification, the regression is run on the within-case winner-loser differences,

the coefficients of the event time dummies, C7. directly estimate the average period-specific

2,77

. . . . . . . !
winner-loser differences. The series of period-winner indicators, W | thus drops out, as do the

Z7j7T’
case fixed effects. It can be shown that, on a balanced sample with only one loser per contest,
the OLS estimates of m and 7 are numerically identical. However, these estimates generally differ
in unbalanced samples and in samples that contain contests with multiple losers. In essence, the

"level” specification of equation (5) makes better use of multiple losers, and it is therefore our

specification of choice.
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3.2 THE EFFECT OF MERGERS ON WINNERS

Finally, we specify a more parsimonious version of equation (5) that estimates a piecewise-linear

approximation of the period-specific w-coefficients:

CARijt =ag+Qaq Wijt +axt+ast- Wijt —+ g POSti]’t + a5 POStijt . Wijt

+ag t - Postije + ar t - Postije - Wije + 15 + & + €ije (7)

This is the specification we use to run our statistical tests of merger effects. It allows for a
difference in performance between winners and losers in the period before the merger (o Wij¢)
and after the merger (a5 Post;j:W;jt); two separate linear time trends for the pre-merger and post-
merger period (aat and agtPosti;;); deviations from these trends for winners for the pre-merger
and post-merger period (astW;j; and astPost;;;W;j); as well as dummies that control for the
contest (n;), the month (&) and the period after the merger (a4 Post;j;). Unlike equation (5),
which yields 72 coefficients for winners and 72 coefficients for losers — one for each month in the
three years prior to the merger and the three years after the merger — equation 7 summarizes the
effect of the merger with few interpretable coefficients. To account for possible serial correlation
and correlations between winners and losers, standard errors are clustered by contest.5

To assess the validity of our identifying assumption, we test whether the parameter aj is
zero. The parameter ag represents the difference between winners and losers in the trend in stock
performance in the months before the merger. Our identifying assumption requires that winners
and losers have similar trends in abnormal returns before the merger contest. Different trends
would suggest that winners and losers differ in (possibly unobservable) characteristics that affect

performance even before the merger contest begins.”

5Note that the standard errors may still be affected by (1) a possible cross-correlation due to long, overlapping
event periods, and (2) skewness in CARs because CARs are bounded below at -100% but unbounded above.
The optimal adjustment remains, however, is an open question. For example, it is debated how effective the
bootstrapped and skewness-adjusted t-statistic proposed by Lyon, Barber, and Tsai (1999) is, and it is problematic
to implement it a regression framework ((Mitchell and Stafford, 2000)). See also the discussion of standard errors
in long-horizon event studies in Kothari and Warner (2005).

7 Alternatively, we can test whether the winner-loser difference at t = —36 is significantly different from zero.
This difference is estimated by [&1 + # of pre-merger periods - &s]. If it is positive, ultimate winners have been
declining in value relative to losers in the three years leading up to the merger. In contrast, if winners and losers are
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To assess the causal effect of the merger, we seek to estimate how the long-run difference
in trends between winners and losers changes after the merger relative to before. Concretely,
if our identifying assumption is not rejected, the winner-loser difference at ¢ = +36 tells us
whether mergers have a value effect. In terms of regression (7) this difference is estimated by
[ + G5 + # of post-merger periods - (&3 + d7)] = 0.8

As discussed, we estimate this model by duration quartile. The first quartile includes contests
that last two to four months. This roughly corresponds to the average duration of non-contested
mergers. The other three quartiles include contests that last, respectively: five to seven months;
eight to twelve months; and more than twelve months. Our assumption is that in longer contests
winners and losers are more comparable. The descriptive statistics in Section 2.2 and the evidence

on pre-merger abnormal returns of Section 2.4 are consistent with this assumption.

3.3 Is THERE AN EFFECT OF MERGERS ON LOSERS?

An important consideration in assessing the validity of our identification strategy concerns the
possibility that losers’ profitability may be directly affected by the merger. If, for example, the
merger significantly changes their market power, losers’ performance does not provide a valid
counterfactual for winners’ performance. This is not a completely unrealistic scenario, given that
in a significant number of cases the loser and the target firm belong to the same industry, so that
losers market power is likely to change after the merger.

If the loser’s loss of market power hurts their stock performance, this consideration should
strengthen our results for the group of protracted contests. Given that our main finding points to
a negative effect of mergers on stock performance for long-duration contests—as discussed below—

our estimates would be even more negative in the absence of this effect. Hence our estimate of

similar before the merger, then their abnormal performance trends should also be similar and the t = —36 winner-
loser difference should not be significantly different from zero. Given our normalization of cumulative abnormal
returns at ¢ = 0, the two tests are identical.

8The estimate of the the pre-merger winner-loser difference, G4, is included in the equation even though winner-
loser differences are normalized to zero in period ¢t = 0, because the regression does not estimate &; to be precisely
equal to zero. Hence, the piecewise-linear approximation of the post-merger performance difference would be
misstated if &1 were not accounted for. The parameter measuring the pre-merger trend, &s, is included in the test
equation, since our aim is to measure the total slope of the post-merger trend, not just the incremental trend shift,
if the identifying assumption is not rejected in our data.
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a negative effect in the case of protracted fights should be interpreted as a conservative lower
bound.?

However, it is also possible that a merger is more beneficial to the loser than to the winner.
Stigler (1950) is the first to raise the possibility that after a merger, the combined firm may
reduce its production below the combined output of its parts, thus raising industry prices. In this
case, firms that did not merge may expand output and ultimately profit from the higher industry
price. In both a Cournot oligopoly model and a differentiated products Bertrand model, if the
synergy or efficiency effects of a merger are not very large, the non-merging firm may benefit.
Salant, Switzer, and Reynolds (1983) concluded that in general, a merger is not profitable in a
Cournot oligopoly, with the exception of two duopolists that become a monopoly.!’ Subsequent

literature has identified some of the limits of this result.!!

While it is certainly possible in theory
that a merger is not profitable, this class of models is unlikely to apply in our case. By definition,
in these settings, it must be the case that firms prefer not to merge. By contrast, in all our cases

firms engage in deliberate and protracted battles to prevail in the merger.

4 RESULTS

4.1 MAIN RESULTS

We have seen from Figure 3 that the price paths of winners and losers are visually very similar
in the years before the merger, but diverge after the merger. For long contests, in which the
loser appears to provide a useful counterfactual for the performance of the winner had the winner
not won the merger contest, the winner’s price path lies below the losers price path. For short
contests the opposite is true. Winners outperform losers. For contests of medium length, there

does not appear to be much of a difference.

9Similarly, our finding of a positive effect on in the case of short fights could be explained by this bias.

0For example, the Continental-United and Delta-Northwest mergers in the airlines industry are expected by
some observers to benefit the non-merging airlines.

"For example, Deneckere and Davidson (1983) argue that the existence of product differentiation can result
in the merged firm producing all the output of its pre merger parts. Perry and Porter (1985) identify many
circumstances in which an incentive to merge exists, even though the product is homogeneous.
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We now quantify the significance of this visual impression. Table IV reports estimates of
equation 7, separately for each quartile of contest duration (quartiles Q4 to Q1) as well as for the
full sample (all quartiles), where we interact all variables with contest duration.'? We estimate
these five regressions with all four alternative measures of stock performance: market-adjusted

CAR, industry-adjusted CAR, risk-adjusted CAR and characteristics adjusted CAR.
[Table IV here]

Starting with the tests of the identifying assumption, Table IV shows that the coefficient
a3 is never statistically significant in the quartile-specific regressions, nor is it in the pooled
regression. This means that, consistent with the visual evidence in Figure 3 and the additional
tests in Table III, winner and loser returns are statistically undistinguishable at conventional
levels during the 36 months leading up to the merger. We also find the same result when we run
the parameter tests using less restrictive sample selection criteria: when the sample is balanced
but not matched, when the sample is matched but not balanced, or when the sample is neither
balanced nor matched.

The rows in lower part of the table - labelled ”Merger Effect” - report our estimate of the
causal effect of the merger on the acquiring firm’s stock performance, measured by the long-run
winner-loser abnormal performance difference. Since the pre-merger performance difference is not
significantly different from zero, the long-run winner-loser difference measures the cumulative,

3 In the quartile of

merger-induced performance deviation three years following the merger.!
contests with the longest contest durations winners fare significantly worse than losers. The

cumulative underperformance of winners over three years is 49 to 54 percentage points. Despite

128pecifically, we add the following independent variables to equation 7: Duration (as), Duration - Winner (ay),
Duration - Period (a10), Duration - Winner - Period (a11), Duration - Post Merger (a12), Duration - Post Merger
- Winner (a13), Duration - Post Merger - Period (ai14), Duration - Post Merger - Period - Winner (ai5). Since
duration is measured in days, the coefficient combination 365 - (&g + di13 + 35(G11 + di15)) measures the incremental
effect of increasing contest duration by one year on the long-run winner-loser difference in abnormal performance.

B3 The statistical test is &1 + &5 + 35(&s + é&7) = 0. This combination of coefficients is the estimated winner-
loser difference in t = 36 using the coefficients of regression 7. &; is the winner-loser performance difference in
t = 0. Since abnormal performance is normalized to zero at ¢ = 0 this difference can differ marginally from zero
only because equation 7 estimates a piece-wise linear approximation of the price paths. &s is the shift in the
winner-loser performance difference from ¢t = 0 to ¢ = 1, i.e. around the merger contest. &s + &7 is the per-period
post-merger trend difference in performance, which is multiplied by 35 in order to arrive at the total divergence
three years after merger completion.
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the small sample (20 contests), the effect is statistically significant at the five or ten percent
level for all four measures of abnormal performance. In contrast, estimates for quartiles 2 and
3 (medium duration) uncover no significant effect of mergers on stock performance. Estimates
for the subsample of the shortest duration reveal significant overperformance, ranging from 31
to 37 percentage points, depending on the measure of performance used. As a result, the Q4-Q1
difference is economically and statistically large. The interquartile range of underperformance is
between 80 and 89 percentage points and in all cases highly statistically significant.

Entries in the column ” All” report the incremental effect of increasing contest duration by
one year from models based on the pooled sample that includes all quartiles. Estimates indicate
that an increase in merger duration by one year is associated with additional value destruction
ranging from 43 to 52 percent, depending on the measure of abnormal returns employed. This
effect is statistically at the five percent level significant in three out of four specifications, and
significant at the ten percent level in one specification. This confirms that in long contests the
merger has a large negative effect.

We also find similar results when we use alternative measures of contest duration. For example,
we construct an alternative measure that counts only the period in which at least two competing
bids are ”active”, that is, starting from the date of arrival of the first competing bid until the
latest withdrawal of the losing bid(s). The effect of an increase in merger duration by one year
using the alternative measure is even bigger in magnitude than with our primary measure, but
it is less precisely estimated. The magnitude ranges between 75 and 101 percentage points, with

t-stat between 2.9 and 11.4 percent depending on the measure of abnormal performance used.

4.2 ALTERNATIVE EXPLANATIONS

The results so far show that post-merger performance differs substantially with the duration of
the contest. Losing is better than winning for the subsample of long-lasting bidding contest. But
for mergers with a short duration, e.g., the lowest quartile, the result reverses. In fact, under any
econometric specification, the results for the lowest and highest quartile are always significantly

different from zero.
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What explains these difference between short and long contests? The explanation that we find
the most plausible relates to the possibility of selection bias in short contests. In the case of short
contests, it is plausible that the potential gains from the mergers—the synergies—are substantially
different for winners and losers. In particular, it is plausible that the ultimate winner is the one
who has the most to gain from the merger, and thus quickly prevails. By contrast, in the case
of long contests, the gains from the merger are likely to be ex-ante more balanced for winners
and losers. Thus, winner-loser differences in the short-duration sample provide an estimate of the
merger effect that is likely to be upward biased, while winner-loser differences in the long-duration
sample provide an estimate closer to the true effect.

Of course, measuring differences in synergies or, more broadly, differences in characteristics
that affect the returns to mergers, is difficult. Indeed, this is the reason why there is an iden-
tification problem in the first place. We now examine several possible alternative explanations,

motivated by the existing literature on mergers.

4.2.1 PREMIUM

A first possible alternative explanation is that longer-lasting bidding wars increase the premium
paid to target shareholders, and higher premia may explain the worse performance of acquirors.
However, our prior results indicate, for the fourth quartile, an underperformance trend over the
three years following merger completion and, for the first quartile, an overperformance trend over
the following three years. This long-term trend is hard to explain with a one-time payment.
Nevertheless we investigate a possible causal role of differences in offer premia empirically.
For this analysis we use the target price run-up prior to the contest resolution to construct the
offer premium as described in Section 2.1. Therefore, we need to restrict the sample to the 66
winning bids for which the target stock price is available. The top panel of Figure 4 plots the offer
premium against the duration of the bidding contest (in months). We observe a weak positive
correlation. A linear regression of the offer premium on the duration of the merger contest (not
shown) reveals a weakly significant effect (p-value< 0.1): one additional month implies a premium

that is 1.74 percentage points higher. As the scatter plot shows, however, the positive correlation
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is driven by a few outliers with extreme fight durations.

[Figure 4 approximately here]

In order to gauge the potential impact of overbidding on acquiror stock prices, we also estimate
the effect of contest duration on the offer premium expressed as a percentage of the acquiror’s
market valuation. This allows us to directly evaluate how much of the over- or underperformance
of the winner can be explained by contest-duration-induced additional payments. Recall that
we normalize bidder stock prices to 100 in the month prior to the beginning of the contest,
so that winner-loser differences in performance are effectively percentage differences in bidder
valuations. The bottom panel of Figure 4 shows a scatter plot of this relationship. The figure
show that, when the offer premium is expressed as a percentage of the acquiror value rather than
as a percentage of the target value, the correlation with contest duration becomes an order of
magnitude smaller. In an unreported regression of the offer premium and contest duration we
show that the relationship is statistically insignificant. Therefore, duration-induced overbidding

cannot explain the underperformance of long merger contests.

4.2.2 FORM OF PAYMENT

Prior studies (Loughran and Vijh, 1997) find that stock mergers exhibit poor long-run abnormal
returns relative to size and market-to-book matched firms, while cash mergers outperform the
matched firms in the five year period following deal completion. If it were the case that winners
of long contests tend to offer a higher fraction of the payment in stock than do losers and stock
bidders have poorer post-bid performance than cash bidders, then our duration results could be
driven by a form-of-payment effect.

We address this question in two ways. First, we investigate the pattern of cash and stock
offers across the quartiles of contest duration for winners and losers to see whether winner-loser
similarity in the form of payment varies along this dimension. The evidence is not clear cut. The
number of deals in which the winner and the loser make the same type of offer - all-cash, all-stock,

or mixed - does not show a monotonic pattern across duration quartiles (twelve contests in Q1,
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seven in Q2, thirteen in Q3, eight in Q4). On the other hand, we find that the winner-loser
difference in the percentage of the deal value that is offered in stock indeed increases in fight
duration (from -16.76 percent to 18.06 percent). While both winners and losers offer increasing
percentages of the deal value in stock going from short to long contests, the increase is larger for
the winners.

Second, we test whether stock bidders show weaker post-bid performance than do cash bidders,
and whether this effect, if any, is constant across contest duration. To do this, we run the main
regressions of Table IV, but in addition we include as independent variables the percentage offered
in stock as well as a full set of interaction terms of all other independent variables of regression
7 with the percentage of stock offered. The results are reported in Table V, where we report the
predicted merger effects for all cash and all stock deals.!4

The results are striking. Estimates of the merger effect of all-cash bids show that the duration
result is far more pronounced for pure cash bids than for offers that are partially made in stock.
While the merger effect for all-cash bids is still positive in short contests, it is no longer statistically
significant. In contrast, for long contests the effect is more than twice as large for all-cash bids as
the average effect reported in Table IV. The winner-loser difference is more than 100 percentage
points for all-cash bids compared to about 50 percentage points on average in quartile four of
contest duration. This holds for any of the abnormal performance measures used. In addition,
the effect is statistically significant at the five percent level on the subsample of long contests
only. As before, the interquartile difference is statistically significant at the one percent level,
but is primarily driven by the long-lasting contest. The lower part of Table V shows that the
incremental effect of stock offers is positive in all quartiles of fight duration, and much larger in
long contests.

These results indicate the our duration result is not driven by a form-of-payment effect in

1Specifically, we add the following independent variables containing the percentage paid in stock (coefficients in
parenthesis): Pct Stock (as), Pct Stock - Winner (o), Pct Stock - Period (au0), Pct Stock - Winner - Period (a11),
Pct Stock - Post Merger (ai2), Pct Stock - Post Merger - Winner (ai3), Pct Stock - Post Merger - Period (a14),
Pct Stock - Post Merger - Period - Winner (a15). The combination of coefficients 100 - (&9 + &13 + 35(&11 + dus))
then measures the incremental effect of an all-stock bid relative to an all-cash bid on the long-run winner-loser
difference in abnormal performance.
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the direction suggested by prior research. While winners offer more stock than losers in longer
contests, winners that use primarily stock do not underperform losers placing bids with a similar
type of payment. Instead, it is the winners paying in cash that dramatically underperform their
otherwise similar, but losing, counterparts.

This result suggests a possible novel interpretation of motives for choosing the form-of-
payment, at least in contested mergers. It is possible that long contests, especially those settled
in cash, are contests where the target simply wants to cash out at the highest possible price,
irrespective of the long-run strategic fit of the merged entity. That’s why these contests result in
very poor long-run performance. By contrast, when the deal is settled in stock, the target has an
economic interest in the subsequent performance of the merged company.

0

4.2.3 HOSTILE VS FRIENDLY

It is plausible that hostile bidders are forced to bid higher than they would in a friendly takeover,
and so we might expect the underperformance of winners relative to losers to be more pronounced
in the subsample of hostile bids than among friendly takeover attempts. Columns three and four
test for long-run winner-loser performance differences, separately hostile and friendly mergers.
While hostile acquirors tends to do somewhat worse than friendly bidders, the difference is not
statistically significant. Furthermore, the subsample of hostile acquisitions is smaller than one
quartile of the entire sample (only eight cases out of 82 cases), and, more importantly, hostile
bids are more common in short contests than in long ones. So hostility also cannot explain the

duration result.

4.2.4 ACQUIROR Q

Prior research shows that highly valued acquirors underperform in the long run relative to
characteristics-matched firm portfolio (Rau and Vermaelen, 1998). To see whether such a pattern

is present in our data, we rank contests by the Tobin’s Q of the winning firm at the fiscal year-end
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preceding the beginning of the contest, and run regression (7) separately for the high-Q and low-Q
subsamples. The results are reported in columns five and six of Table VI. We find only a very
small and insignificant performance differences across the two subsamples. This result suggest
that previous findings may have to be interpreted with caution when a proper counterfactual is
not available. As mentioned above, Shleifer and Vishny (2003) suggest that high-Q acquirors may
be overvalued firms seeking to attenuate the reversal in their valuation by means of acquisitions.
The poor post-merger performance of such acquirors may hence occur not because of but despite
the acquisition. When benchmarked against the right counterfactual, such mergers should show
positive not negative relative performance. Though in our sample high-Q winners do not out-
perform their losing contestants, they do not show the strong underperformance documented in

earlier studies.

4.2.5 ACQUIROR SIZE

Moeller, Schlingemann, and Stulz (2004) and Harford (2005) provide evidence of poor post-
acquisition performance of large acquirors. Since acquirors tend to be somewhat larger in long-
duration contests (not reported), size effects could potentially explain our duration result. We
thus examine sample splits based on the market capitalization of the ultimate acquiror. The
results are shown in columns seven and eight on Table VI. Again, we observe no significant
differences in post-merger performance across the acquiror size distribution. If anything, the
results show a slightly stronger performance of large acquirors relative to small acquirors. Thus,

size effects do not explain why winners in long-lasting contest underperform.

4.2.6 NUMBER OF BIDDERS

Another explanation for the duration effect could be that contests take more time to complete
the more bidders compete for the same target, and that bidders do not account for the winner’s
curse, leading to more severe overbidding in contests with many competing bidders. However,
as columns nine and ten show, winners do not do worse in contests with more than two bidders

than in contests with exactly two bidders.
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4.2.7 DIVERSIFICATION

Next, we analyze separately diversifying and non-diversifying mergers. We define a merger as
diversifying if the winning bidder has a Fama-French 12-industry classification that is different
from the target’s classification, and concentrating otherwise. Columns eleven and twelve do not

reveal any difference in the merger effect across these types of acquisitions.

4.2.8 RELATIVE DEAL SIZE

Finally, we use relative deal size, defined as the transaction value relative to the acquiror’s market
capitalization, as a sorting variable. Target size is weakly positively associated with contest
duration, and thus the duration effect might be driven by target size. However, columns thirteen
and fourteen show that winners do not perform significantly worse than losers even when target

are relatively large.

5 COMPARISON WITH EXISTING RETURN METHODOLOGIES

We now test whether the long-run divergence of winner and loser performance is consistent
with the sign and magnitude of other methodologies to calculate abnormal returns. While our
previous results of large negative abnormal returns of —50 percentage points are likely specific
to our sample, we can use those estimates to investigate possible biases in existing empirical
approaches.

We present estimates from several existing methodologies in Panel A in Table VII. For
comparison, Panel B summarizes our estimates for each of the four types of abnormal returns.
The first row of Panel A reports 3-day cumulative abnormal announcement returns (CARs) of the
winning bid. Because of the difficulty of identifying a valid benchmark for long-run performance,
announcement returns are commonly viewed as a good market-based measure of the causal effect
of merger. The estimates show that winners’ CARs of the full sample of contested bids are
negative and economically large. The average CAR is -3.9 percent (median: -2.3 percent). The

announcement reaction is more negative than for non-contested acquisitions where CARs are
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typically in the range between 0 to -1 percent. However, the estimates for duration subsamples
Q1 to Q4 also reveal that announcement returns do not vary systematically with the length of
the contest duration. The difference between the announcement return in the first and the fourth
quartile is vitrually zero. Q2 has the lowest average announcement return (-5.7 percent), and
Q3 has the highest (-3.2 percent).!> Comparing the estimates based on the announcement effect
with our estimates in the lower panel is important because it allows us to explore whether the
market is, on average, correct in its assessment of the value effects of acquisitions. The comparison
suggests that the announcemenet effect significantly underestimates the loss of value caused by
mergers in long contests (Q4) by more than an order of magnitude.

Alternative methodologies appear to do better than the announcement effect. In the second
row of Panel A, we show the four-factor abnormal returns, using an equally-weighted calendar
month portfolio methodology for the post-acquisition returns of the winner. Here, we do observe
a positive return in the shortest-duration quartile and a negative return in the longest-duration
quartile. This pattern is qualitatively consistent with the pattern that emerges from our estimates.
However, the magnitude in Q4 is only about half of the winner-loser estimate and none of the
estimates are significant. Using characteristics-matched portfolios to calculate the abnormal
post-merger returns of the winner, shown in the third row of Panel A, produces a small negative
estimate for Q1 and a negative estimate for Q4. However, the magnitude in the long-duration
quartile is again less than half compared to the winner-loser estimate.

In Table VIII, we go a step forward. Instead of simply comparing the mean of our estimates
of the effect of each deal with the mean of alternative estimates, we investigate to what extent
our estimates are correlated to alternative estimates. Specifically, in panel A we regress the
deal-specific winner-loser difference on the announcement effect. In this regression, there is one
observation for each deal. In panel B, we regress estimates calculated with the various benchmark

returns on our estimates based on the relevant benchmark.

[Table VIII here]

5The picture changes if we calculate dollar returns, i.e., the dollar gain of the acquiror. In this case, Q2 features
the highest average return (-9.6% if scaled by transacation value), and Q1 the lowest (-32.9%, again scaled by
transaction value).
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We find little or negative correlation between our estimates and the announcmenet effect. In
particular, in the full sample, the announcement returns does not show any significant relation
with the winner-loser estimate of the returns to mergers. Even more surprising, in the case of
long-duration contests, the correlation coefficient is significantly negative. In other words, in deals
where our estimates point to a large effect of mergers, the announcement effect tends to be small,
while in deals where our estimates point to a small effect of mergers, the announcement effect
tends to be large. In the case of alternative estimates, the picture is more positive. We observe a
significantly positive correlation, both in the full sample and in the quartile of protracted merger
contests. The R squared is high, and always above 50% in the case of long contests.

Overall, we conclude that researchers should be cautious when using announcement returns
as a measure of expected returns to mergers. At least in the subsample of merger contests, the
announcement effect appear to be generally uninformative about the abnormal returns to be ex-
pected from the merger. Existing alternative methodologies are better, but tend to underestimate

the value destruction caused by protracted mergers.

6 CONCLUSION

This paper makes two contributions. Methodologically, we seek to improve on the existing ap-
proaches that estimate the effect of mergers. We argue that bidding contests help to address the
identification issue caused by the missing counterfactual in corporate acquisitions: In contests
where at least two bidders have a significant chance of winning, the post-merger performance of
the loser allows to calculate the counterfactual performance the winner would have had without
the merger. This is particularly true in protracted merger fights, where all the bidders have a
reasonable ex-ante expectation to win. In this case, the identity of the ultimate winer is more
likely to be exogenous. By contrast, short merger fights are more similar to uncontested fight,
in that one of the bidders is likely to have a decisive advantage that lead it to prevail easily. In
this case, a comparison of winners and losers is likely to be polluted by unobserved factors, in the

similar way that a naive comparison of uncontested mergers with all other companies would be.
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Substantively, this paper provides credible estimates of the effect of contested mergers on stock
values. We construct a novel data set of all mergers with overlapping bids between since 1985. We
find that the stock returns of bidders are not significantly different before the merger contest, but
diverge significantly post-merger. In the full sample, winners underperform losers over a three-
year horizon, although this difference is not statistically significant. More importantly, there is
large heterogeneity in the effect depending on the duration of the contest. We find that for cases
where either bidder was ex ante likely to win the contest, losers outperform winners, while the
opposite is true in cases with a predictable winner.

In interpreting our results, it is important to keep in mind two points. First, nobody knows
for sure what the price path of winners would have been different in the absence of the merger.
Our assumption is that losers provide a good counterfactual for winners in long contests, but we
can not completely rule out that there are additional unobserved factors correlated with merger
that affect stock performance. In the paper we discuss various possible omitted factors and
show that the empirical evidence is generally consistent with the assumption. But ultimately the
credibility of our estimates rests on our identification assumption, which, of course, can not be
tested directly.

Second, our estimates are based on the group of contested mergers, which are not necessarily
representative of the entire population of mergers. Therefore, the external validity of our findings
is unclear. On the other hand, we think that estimates based on this sample are interesting in
their own right, as a non-trivial fraction of mergers are contested. More importantly, we believe
that the comparison between short and long contests is particularly important, because it tells us
something about the effect of mergers when the final outcome of the fight is ex-ante undecided

and when it is ex-ante clear.
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First bid of company B Completion of bid by company B

First bid of company A Withdrawal of bid by company A

| | | | | Y | | | |
t=-3 t=-2 t=—1 t=0 t=1 t=2 t=3
Event time

(a) Stylized Example

Loser: Westcott Communications; announced: 7 Apr 1995; withdrawn: 4 Jan 1996

Winner: Automatic Data Processing; announced: 5 June 1995; completed: 4 Jan 1996

I I I I I | I I I I I I I I I I ]
01/95 02/95 03/95 04/95 05/95 06/95 07/95 08/95 09/95 10/95 11/95 12/95 01/96 02/96 03/96 04/96
t=-2 t=-1 t=0 t=1 t=2 t=3

(b) Data Example

Figure 1

Construction of Event Time
This figure illustrates the construction of event time for merger contests. The top figure shows a stylized
example, the bottom figure a concrete example from our data set.

37



Number of contests
4
1

[N
o 4
1985 1990 1995 2000 2005
Year
Figure 2

Merger Contests over Time
This figure shows the frequency distribution of merger contests over the sample period. Years are the calendar
years in which the contests started.
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Figure 3

Winner and Loser Abnormal Performance, Market-Adjusted
This figure illustrates market-adjusted stock price performance for winners and losers pre- and post-merger
contest. The figures represent four subsamples, the quartiles of contest duration (in descending order). CARs
are normalized to zero in the month preceding the start of the contest and are computed as CAR;;; =
[T, (147is) —T1'—, (1 +7ms) going forward in event time, and CAR;j; = Hié(l—krﬁs)_l —Hi":'f)(l +Tms) 7t
going backward, where ¢ denotes the bidder, j the contest, m the market, and ¢ the event month. The circles
correspond to the average winner CARs, the crosses to the average loser CARs.
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Figure 4

Offer Premium
The figure shows scatter plots of the offer premium against contest duration. The offer premium is computed
as the percentage run-up in the target stock price from one month before the beginning of the merger contest
until completion. In the left figure, the offer premium is expressed as a percentage of the target’s market
capitalization, and, in the right figure, as a percentage of the acquiror’s market capitalization. Contest
duration is expressed in months. The fitted values are the predictions of an OLS regression of the offer
premium on the contest duration.
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Comparison with Announcement Returns
The figure shows a scatter plot of the long-run winner-loser performance difference (three years after the
acquisition) against the three-day cumulative abnormal announcement return of the winning bid. Long-run
performance is measured as the market-adjusted, cumulative return. The exact calculation of the long-run
CAR is described in Table IV. The 3-day announcement return is calculated as the cumulative, market-
adjusted return around the announcement of the winning bid. The fitted values are the predictions of an OLS
regression of the long-run winner-loser difference on the announcement CAR.
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Table III

Comparing Excess Returns of Winners and Losers Pre- and Post-Merger
The table reports winner-loser similarities in abnormal returns, estimated in two steps. In the first step
(unreported), we estimate abnormal performance trends by regressing abnormal returns on a constant, sep-
arately for the three-year pre-merger and three-year post-merger period and separately for each bidder. We
use four specifications of abnormal returns: Market-adjusted returns are 7;;: — rm¢. Industry-adjusted returns
are Tyt — Tikt, where k is the bidder’s industry (Fama-French twelve-industry classification). Risk-adjusted
returns are r;j¢ — 75t — Bi(Tme — 75¢). Characteristics-adjusted returns are 7i;: — r'em, where rep, is the return
of a characteristics-matched portfolio based on size, book-to-market and twelve-month momentum (Daniel,
Grinblatt, Titman, and Wermers, 1997). In the second step, we regress the abnormal performance trends of
the winners on those of the losers in the same merger contest and the same (pre- or post-merger) period. The
table reports the resulting coefficient, separately for the four abnormal performance measures (Panel A to D)
and for the pre- and post-merger period. We further show the pre-merger period results split up into quartiles
of contest duration (Q1 to Q4). The intercept is omitted.

Panel A: Market-Adjusted Returns

Pre-Merger Pre-Merger - Quartiles Post-Merger
Contest Duration Quartile:  Full Sample Q1 Q2 Q3 Q4 Full Sample
Coefficient 0.392%** 0.234  0.393%  0.565  0.475%** 0.284**
SE (0.113) (0.219) (0.190) (0.389)  (0.162) (0.133)
R-Squared 0.131 0.054 0.201 0.100 0.325 0.054
Observations 82 22 19 21 20 82

Panel B: Industry-Adjusted Returns

Pre-Merger Pre-Merger - Quartiles Post-Merger
Contest Duration Quartile:  Full Sample Q1 Q2 Q3 Q4 Full Sample
Coefficient 0.3117%%* 0.004 0.344 0.384  0.551%** 0.183
SE (0.117) (0.196) (0.247) (0.356)  (0.167) (0.125)
R-Squared 0.081 0.000 0.102 0.058 0.378 0.026
Observations 82 22 19 21 20 82

Panel C: Risk-Adjusted Returns

Pre-Merger Pre-Merger - Quartiles Post-Merger
Contest Duration Quartile:  Full Sample Q1 Q2 Q3 Q4 Full Sample
Coefficient 0.423%** 0.092 0.341 0.519  0.762%** 0.208*
SE (0.111)  (0.233) (0.213) (0.320)  (0.167) (0.119)
R-Squared 0.154 0.008 0.131 0.122 0.536 0.036
Observations 82 22 19 21 20 82

Panel C: Characteristics-Adjusted Returns

Pre-Merger Pre-Merger - Quartiles Post-Merger
Contest Duration Quartile:  Full Sample Q1 Q2 Q3 Q4 Full Sample
Coefficient 0.291°** 0.230  0.408*  0.274 0.157 0.203*
SE (0.117) (0.168) (0.198) (0.353)  (0.229) (0.119)
R-Squared 0.086 0.111 0.246 0.034 0.032 67
Observations 67 17 15 19 16 0.043
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Table V

Cash versus Stock

This table reports test statistics of regressions using the basic empirical model of Table IV, but adding the
percentage of the transaction value offered in stock (pct stock) as well as a full set of interactions of pct stock
with all other independent variables of the basic empirical model. Along the rows, the table reports tests
of the long-run winner-loser difference in abnormal returns of all-cash mergers (the top four rows of each
panel) as well as the incremental effect of all-stock mergers (the following four rows). The test statistics are
computed using the interaction terms and are described in detail in Section 4.2.2. The column titles indicate
the subsample - quartile of contest duration - on which the tests are based.
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Table V - Continued

Cash vs Stock

Panel A: CAR (Market-Adjusted)

Quartile of Contest Duration: Q1 Q2 Q3 Q4
Merger effect all-cash 18.52 -10.19  -9.772 -110.3**
Merger effect all-cash: P-value 0.377 0.689 0.720 0.015
Merger effect all-cash: Q4-Q1 difference -128.859***
P-value 0.005
A Merger effect all-stock: 42.550 13.460 7.660  124.300%**
A Merger effect all-stock: P-value 0.362 0.818 0.831 0.008
A Merger effect all-stock: Q4-Q1 difference 81.779
P-value 0.181
Panel B: CAR (Industry-Adjusted)
Quartile of Contest Duration: Q1 Q2 Q3 Q4
Merger effect all-cash 18.52 -10.19  -9.772 -110.3**
Merger effect all-cash: P-value 0.377 0.689 0.720 0.015
Merger effect all-cash: Q4-Q1 difference -128.859***
P-value 0.005
A Merger effect all-stock: 42.550 13.460 7.660  124.300%**
A Merger effect all-stock: P-value 0.362 0.818 0.831 0.008
A Merger effect all-stock: Q4-Q1 difference 81.779
P-value 0.181
Panel C: CAR (Risk-Adjusted)
Quartile of Contest Duration: Q1 Q2 Q3 Q4
Merger effect all-cash 21.740  -15.710 -10.580 -148.800**
Merger effect all-cash: P-value 0.242 0.597 0.757 0.040
Merger effect all-cash: Q4-Q1 difference -170.494%**
P-value 0.013
A Merger effect all-stock: 44.330 25.080  16.110 184.600**
A Merger effect all-stock: P-value 0.265 0.700 0.716 0.014
A Merger effect all-stock: Q4-Q1 difference 140.233*
P-value 0.068
Panel D: CAR (Characteristics-Adjusted)
Quartile of Contest Duration: Q1 Q2 Q3 Q4
Merger effect all-cash 15.90 22.22 -1.665 -119.8**
Merger effect all-cash: P-value 0.397 0.388 0.949 0.0220
Merger effect all-cash: Q4-Q1 difference -135.744%**
P-value 0.007
A Merger effect all-stock: 73.030%*  51.730 -22.830  127.500**
A Merger effect all-stock: P-value 0.0480 0.203 0.541 0.0410
A Merger effect all-stock: Q4-Q1 difference 54.484
P-value 0.412
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APPENDIX
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Figure A-1

Winner and Loser Performance in Long Contests - Alternative Performance Measures
The four figures show the stock performance of winners and losers in the subsample of long-lasting merger
contests (quartile four of contest duration) for alternative performance measures: cumulative raw returns, cu-
mulative industry-adjusted returns, cumulative risk-adjusted returns, and cumulative characteristics-adjusted
returns. The calculation of the various CARs is described in Table IV. Cumulative raw returns are calculated
using the same formula, but setting the benchmark return to zero. The circles correspond to the average
winner performance, the crosses to the average loser performance.
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