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ABSTRACT

Most gains in takeovers accrue to targets, suggpdtie presence of strong competition among
acquirers. Yet recent literature documents a saglgnicontradictory fact; a large majority of all
takeovers occur after one-on-one negotiations. séék to determine whether the acquirers in such
friendly deals are totally insulated from compegtipressures. Realizing that the mere possilmfity
an open auction might threaten negotiations, wehasipe the role oéx antecompetition, the
likelihood that rival bidders will appear. Usingveeal proxies, we find thagéx antecompetition
increases the bid premium for directly-negotiatedls. We show also that auction costs reduce the
bid premium required by targets in negotiations.
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Negotiation under thethreat of an auction

“The greatest obstacle in an auction is that stgatebuyers with reasons to offer higher prices may
refuse to participate. ... The mere threat of an iancthowever, is often enough to galvanize a
strategic buyer into making a good preemptive dffer
Brian O’Hare (partner at Coram Clairfield)
Source: Clairfield Review, Third Quarter 2006

1. Introduction

Among the many results reported in the merger amgligition (M&A) literature, the
apparent low level of competition among bidderspasticularly puzzling. Betton et al.
(2008) report that, out of 35,727 bids for publidgprivate U.S. targets during the period
1980-2005, 33,836 (94.7%) are single bid contespstnoften classified as friendly
transactions. The authors also stress that thesiliifi of poison pills and other anti-takeovers
defenses at the beginning of the 1990s has viytueliminated hostile takeovers, which
represent the most striking form of competition aghonanagement teams to obtain or keep
control of assets. Boone and Mulherin (2007; 2008aalyzing a sample of 308 takeovers in
the 1990s for which they collect information frorhet U.S. Securities and Exchange
Commission (SEC) show that half of their samplelslage one-on-one negotiations without
explicit competition and that bid premiums are smnificantly different between single-
bidder negotiations and auctions with multiple leidkd If competition exists in the M&A
market, its lack of impact on bid premium is puagli

Is the market for corporate control non-competRiveThis question is important.
Competition among rival bidders to acquire targpt®motes efficient allocation of
management teams among corporations. Efficientcation of management teams is
probably one of the best ways to protect sharehelded create wealth. Competition is a
key ingredient if the market for corporate contto exert effective external control over
incumbent managers. According to Manne (1965, @),1igreater capital losses are

prevented by the existence of a competitive mdiketorporate control.”
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An absence of competition in the market for corpontrol would also raise intriguing
guestions. Why do the shareholders of target finmissystematically require competitive
sale procedures? It is well known that competitiocreases the expected revenue of the
seller. Bulow and Klemperer (1996) show, for ex@amthat, in an English auction, the seller
is always better off having one more bidder thagagmg in a follow-on bargaining
procedure with the winning bidder. If friendly tisactions are genuinely free of competition,
the high percentage of friendly negotiations in EMh&A market is definitely puzzling. Why
do bidders have such low (or negative) cumulativeoamal returns (CARs) while target
shareholders profit from large, positive and siigaifiit wealth effects (see, e.g., Jensen and
Ruback, 1983; Moeller et al., 2004; Betton et 2008)? In the absence of competition, this
contradicts intuition (and insights provided by @mt theory): non-competitive bidders
should be able to keep a significant fraction @& wealth creation generated by mergers and
acquisitions.

Is the market for corporate control realacking competition? Or is the M&A market
more competitive than it appears? These are tbstigm that we address in this paper.

To anticipate, we argue thax antecompetition is the underlying explanation for
acquirers’ bidding behavior. It is the pressurepotential rivals that matters. Though
hidden, competitive pressure exists also in sugppdeendly negotiations (even wheax
post the reported number of bidders is one). Our e is analogous to the theory of
contestable markets (Baumol, 1982). Even wheretlseonly one buyer, that buyer may be
forced to act as if there were more. A perfecintestable market is characterized by
absolutely costless entry and exit. In such a etakompetitive pressures exerted by the
perpetual threat of entry, as well as by the presesf actual rivals, induce competitive

behavior. Free entry is a key condition for a mat&ee perfectly contestable. Similarly, we



argue that the cost of organizing the auction isngvortant factor explaining the pressure of
ex antecompetition.

Adopting a similar depiction of the takeover contas Betton et al(forthcoming), we
first provide a theoretical analysis of the roleegfantecompetition in the M&A market. The
model focuses on friendly deals (negotiations betwthe parties), which are dominant in
number. The acquirer’s decision process in frienddals is represented as a two-stage
extensive game with a finite horizon. The firstggtas the bargaining stage: the acquirer
proposes a bid for the target shares. If the tashareholders accept the proposed bid, the
game ends. If the target shareholders rebuff tde they organize an auction to sell their
shares. This second stage can be either a pavat&n process such as those highlighted by
Hansen (2001) and Boone and Mulherin (2007) ornimdor listed targets, the appearance
of other potential acquirers. The second stageodeled as a classic second-price auction.

The target shareholders’ decision to accept orffeéba initial acquirer’s bid in the first
stage depends on the bid level but also on aucii@ts in the second stage. These costs
include direct costs such as financial intermedgrfees and commissions, communication
and advertising expenses, and indirect costs ssicheatime delay needed to complete the
auction or the uncertainty over the number of bid@ad their valuations. While direct costs
can be estimated by the acquirer (e.g., by askmgnaestment banker to provide some
estimates), the indirect costs are a function efté#iget shareholders’ urgency to sell and are
thus private knowledge. The acquirer’s trade-offiry the bargaining phase is therefore
clear: choosing a high bid increases the probghdft concluding the deal without being
subject to competitive pressure in the second stagfeit is costly. We solve the game by
backward induction to identify the sub-game peréspiilibrium.

This model allows us to explore the impact of cotitjpe (the number of bidders in the

second stage) on the equilibrium bidding stratefgthe first stage acquirer. We find that a



higher number of rival bidders anticipated in tleeand stage induces higher bids from the
first stage acquirer (during the bargaining phas® results in lower bidder profits. This
provides our main testable hypothesis: the acdsifed during the bargaining phase should
be an increasing function @x antecompetition (the anticipated number of biddergha
auction stage if the negotiations fail in the fetige). Our second testable implication is that
higher expected costs of organizing the auctiomlres lower bid premium during the
bargaining phase.

Strategic actions by acquirers renders éxepostobserved number of bidders a poor
proxy for theex antecompetition and suggests the importance of deusjopetter proxies
for ex antecompetition. In this regard, our argument is cltmsEishman’s (1988; 1989) in the
context of jump bidding.

The empirical analysis @x antecompetition on acquirers’ bidding behavior in fridy
negotiations requires a precise understandingeoptbcedures used by the involved parties.
Following Boone and Mulherin (2007), we developstkey information using the merger
background section of the U.S. Securities and Bxgbsa Commission (SEC) 14A and S-4
filings for mergers and 14D filings for tender affe The availability of SEC filings limits
the sample period to 1994-2006 but allows us téecbkeveral other interesting variables
(such as the identity of the initiator and the nemtif contacted potential bidders in a formal
or an informal auctioh. The availability of control variables limits éhsample size to
approximately 600 transactions, each one “significas defined in Masulis et a02007).
Since our theoretical predictions pertain to thquaer's bidding behavior, our dependent

variable is the bid premium.

! As in Boone and Mulherin (2007) the auction caretiker formal or informal. A formal auction is @mjzed
by financial intermediaries at the request of tuget and the bidding evolves in structured way.iarmal
auction is a process wherein the target or itsnfifed advisors contact potential acquirers in & Issuctured

way.



We introduce several proxies fex antecompetition. Using an algorithm suggested in
Harford (2005), we identify M&A waves at the induystevel. This provides our first proxy
for ex antecompetition: an M&A wave dummy variable, which takbe value one when the
transaction is announced during an M&A wave. Tdt@nale is that competition for targets
is stronger during M&A waves. To test whether tbsults are affected by a forward looking
bias, we also use the probability of being in an M&ave estimated with a logit model
based on the M&A wave predictors suggested in Hadr{@8005). Our second proxy fex
antecompetition is the lagged deal frequency (the nremald deals in the industry divided by
the number of firms in the industry during eithiee tast three months or the last six months).
The rationale is again that more competition ldadsiore deals. We lag the deal frequency
to circumvent potential endogeneity among the cditipe to acquire targets in an industry,
the attractiveness of targets in the industry dedidding behavior of acquirers. Our third
proxy of ex antecompetition is a measure of the private buyoutdfumctivities. The
investments of buyout funds grown dramatically dgrithe last decade (see Boone and
Mulherin, 2008b) and the presence of such fundddcoepresent tough competition for
targets. Our last proxy is a dummy variable faessions identified by the National Bureau
of Economic Research (NBER). During recessionsypziition among bidders might be
smaller.

In our model, the eagerness for the target shadersilto sell is an important determinant
of auction costs. To proxy for this eagerness, sethe target’s debt ratio. The rationale is
that a high level of debt represents pressure enattyet to negotiate quickly. In our sample,
the debt ratio is positively correlated with theget's market to book ratio and the target’s
return on assets and, therefore, is not an indicadi poor target quality. Moreover, we

control in the multivariate analysis for the qualif target using the target Tobirggatio.



From the econometric viewpoint, two potential piffawithin our multivariate analyses
are the inclusion of generated regressors andseldttion. We control the first issue by
using the Murphy and Topel Theorem [see Greene8200509)] to adjust standard errors.
To offset self-selection, we use the classic Heskaggproach (Heckman, 1979) to model the
choice of selling procedure (negotiation versudian}

The results generally confirm the impactexf antecompetition on the bidding behavior
of acquirers, in particular for negotiated trangart; more potential competitors are
associated with higher bids. The only exceptioforsthe wave dummy proxy ax ante
competition; which fails to deliver statisticalligsaificant results.

We also find that: (i) targets with more debt obtlmwer premiums in negotiations. This
result confirms that auction costs affect bid prams in negotiations; (ii) the effect ef
antecompetition on the bidding behavior of acquirersveaker when estimated with a mixed
sample of negotiated and auctioned (formal or mtd) transactions; (iii) the deal initiator
role (acquirer or target) is a primary determinahthe selling procedure. Target-initiated
deals are most often auctions while bidder-initiadeals are most often negotiations. This is
consistent with the idea that targets try to stateicompetition while acquirers seek to avoid
it.

We provide also various robustness checks. Amoauthwe test whether our proxies of
ex antecompetition are positively correlated with deahasgies. They are not. This rules out
an alternative explanation (that they are actyaibxying for the merger’s wealth creation).

These results, taken together, help to solve thelimg questions raised by the apparent
(almost) absence of ex-post observable competitidhe M&A market. Competition need
not be observed ex-post to play a crucial role.e Tere threat of rival offers is powerful
enough to increase bids. This helps explain whgets do not systematically resort to

auctions when they are solicited by single biddarsctions are costly and time-consuming.



In a sample mixing auctions and negotiations, th@ast observed number of bidders turns
out to be a poor proxy for competition Even whba there is only a single bidder (the
definition of a negotiation) the bid premium can ibehigh when there is a competitive
environment during the negotiations. This contiésuto explaining why previous studies did
not uncover a significant relation among ex-posasuees of competition, bid premiums and
acquirer CARs.

Our results complement results in previous stu¢seg, e.g., Mitchell and Lehn, 1990;
Masulis et al., 2007) that the M&A market is aneeffve external corporate governance
mechanism (competition being a necessary condforthis mechanism to play its role).
Our results are also consistent with the ideatti@bid premium can be used by acquirers to
deter competition; this constitutes indirect engaitisupport for jump bidding models such as
Fishman (1988; 1989). The third stream of literatelated to our work involves bargaining
and auction models in corporate finance. By amatyZzhe interconnection between a
bargaining phase and an auction phase within aensixe game, like Betton et al.
(forthcoming), our model illustrates the spectrufrpotential applications of such theory in
corporate finance.

This paper is organized as follows. Section 2 8tsnmarizes the known facts about the
relation between competition, acquirer bidding hédraand M&A wealth effects for the
involved parties. It goes on to formalize the tiela betweenex antecompetition and
acquirer bidding behavior in the framework of negteid deals. Section 3 is devoted to the
related empirical analysis. Section 4 provides esaomplementary robustness checks.

Section 5 concludes.



2. Competition and the market for corporate control

2.1. Stylized facts

Andrade et al(2001), studying a U.S. sample of deals betwedadisompanies in the
period 19731998, show that the average number of bidders pat @ around 1.1. In
Moeller et al.(2007) only 4.19% of the 4,322 deals announced 8 firms in the period
1980-2002 involved competition by rival bidders. Betteinal.(2008), focusing on 35,727
bids during the period 1980-2005, find that 94.74% single bids and 1.8% are multiple bids
by a single bidder. Only 3.4% are multiple bidshwival bidders. Overall, these numbers
depict a very low level of ex-post observable cottipa.

Observable competition was somewhat higher fordendfers in the 1970s and 1980s,
when hostile bids were more frequent. Indeed,iltgstself indicates competition between
management teams seeking to control of the sargettassets [in the spirit of the Manne
(1965) concept of the market for corporate cortrBletton and Eckbo (2000) study takeover
contests in tender offers by U.S. firms over theqoe197+1990. In a sample of 1,353
initial bids, 508 cases involved multiple-bid coste and out of these, 214 cases were
challenged by rival bidders immediately after timstfbid. In other words, 845 (62.4%)
initial bids were not challenged by rival compani€¥o even during this specific periak-
postcompetition is observable in only a minority obea. Moreover, since the beginning of
the nineties, with the diffusion of poison pillsdaather powerful anti-takeover mechanisms,
hostile transactions have become rare (Betton,e2Q08).

Private takeovers provide other interesting evigenBoone and Mulherin (2008a) argue
that the number of bidders is a noisy and incoreptetasure of takeover competition. Using
merger documents from the U.S. SEC, the authotd baphisticated proxies for competition
based on how many potential bidders were contantgdvate sales process and how many

actually submitted bids. These authors analyzet@8d&overs in the 1990s. They report that



for 145 transactions (47% of the sample), the pateedure was a private auction among
multiple bidders. For the remaining cases, thesas & direct negotiation with only one
bidder.

For private auctions, on average, 13.81 potentigels were contacted, 5.77 completed a
confidentiality agreement, 1.51 submitted a priwatigten offer and 1.23 publicly announced
a formal bid® From private takeovers, then, two main conchsiappear to be (1) auctions
take place in fewer than half of the transactiond &) only a small number of potential
buyers actually submit a bid. Such data reinféhesimpression that competition is, at best,
quite low in the M&A market. Boone and Mulherin (2Q 2008a) also provide results on the
relations among competition, bid premiums, acqueed target CARs and transaction
procedures. Their main conclusions are that (geta CARs and bid premiums are not
significantly different between negotiations andctans, (i) competition (based on
information about the private takeover processhaolioaffect acquirers’ CARs and (iii) target
intangibles, the mode of payment and the presemcevestment banks are significant
determinants transactions procedures.

To conclude this literature review, it is worthweniteturning to one of the most well-
known stylized facts about the M&A market: acqusreaxperience low (if not negative)
CARs when announcing deals while target shareh®ldapture most of the wealth creation
(and wealth transfer, if any) (see, e.g., JensehRuback, 1983; Moeller et al., 2004). If
competition is low, this fact contradicts auctibeary (see Dasgupta and Hansen, 2007). For
example, in second price auction whilrisk neutral symmetric bidders and private valutes,

is well known that a weakly dominant strategy ibtd the assessed value. Assuming that

2 In considering these figures, it is worthwhilekigep in mind Hansen’s (2001) observation that tialver of
bidders is often voluntarily limited in private &dvers. The author provides a rationale; viz.,rdppietary
information about the target were diffused too Wdthe target’s value could be diminished. Evidgrthere is
a trade-off between a large number of competitideldrs to stimulate competition and the diffusidrsensitive

information.
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valuations follow a uniform distribution boundedtween 0 and 1, the seller's expected
revenue is(N —1)/(N +1) (see Appendix A). This means that with two biddéhns seller’'s

expected revenue is 1/3. This represents 1/2 oferpected winning bidder’s valuation.
With five bidders (far more than is usually obserue M&ASs), the seller's expected revenue
is 2/3. This amounts to 4/5 of the expected wintbidgler valuation. Hence, the proportion
of value kept by the winning bidder (tle-postobserved acquirer) should not be close to
zero unless the number of bidders is unusuallyelarrom an auction theory perspective,
only a highly competitive market for corporate ecohtwould explain the low CARs of

acquirers’

2.2. Negotiation and ex ante competition

In this section, we explore the relation betweg&rantecompetition and acquirer bidding
behavior when there are only bilateral negotiatiarsl only a single observed bidder). The
focus is on negotiations for two reasons: (i) tihegresent half of all cases and (ii) om=ly
ante competition is possible (there is B&-postcompetition). The framework is similar to
Betton et al.(forthcoming). A related two-stage representatiérthe takeover contest can

also be found in Burkart et §2000).

2.2.1. Model setup

The model is designed to reflect the essentialifeatof a typical situation: a public firm
is contacted by a potential acquirer, and negotiati begin. At the conclusion of
negotiations, the initial prospective acquirer nsmlka acquisition offel,. If the target
refuses this initial offer, rival bidders appeahgtfailed negotiation alerts them to the
investment opportunity). A takeover battle enswgt) multiple bidders. The initial suitor

makes another offep, during this second stage. The game ends witlsdteeof the target.

% The free-rider argument of Grossman and Hart (1986vides an alternative explanation of why mosalth

from M&A deals accrues to target shareholders. e\my, it assumes strictly atomistic shareholding.
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Ex-post when the first-stage negotiations are successhd, deal is characterized as
“friendly” in the financial press.

Such a model is general enough to describe othetins. For example, the sale of a
firm may be at the request of its shareholders.,(éagnily shareholders), who contact a
financial intermediary. A potential acquiring fire found, and negotiations ensue. Because
the shareholders really want to sell, the finanm#&rmediary has a mandate to organize a
private auction among multiple potential biddershé initial negotiations break down. This
corresponds to some of the situations describd8idmne and Mulherin (2007). The essential
nature of these situations is that there is a tiagestakeover process: private negotiations
first and then, if the negotiations fail, a compedi procedure.

We model this situation using an extensive gamé wérfect information: each player
knows the decisions taken previously by the otHaygrs. In the first stage, however,
information is asymmetric. A second stage auctioplies additional direct costs (such as
financial intermediary fees and commissions, compation and advertising expenses, etc.)
and indirect costs (such as the time delay neamledrhplete the auction or uncertainty about
the number of bidders and their valuations). Tlegmitude of indirect costs perceived by
target shareholders depends on their eagernessllfowhich is known only by them.
Therefore, while the direct costs are common kndgée the indirect costs are private
knowledge of the target shareholders. We denatécmucostsc.* These costs play, in our
model, the same role as the costs of participatirg sale process in Bulow and Klemperer

(2007), where the authors analyze the conditiomeumwhich auctions are the most efficient

* Auction costs are, in our model, the key factoividg the bargaining power of the parties during th
negotiation. Ahern (2009) provides an empiricallesgtion of the relation between the bargaining poaf the
merging parties and the division of merger gairtse &uthor uses industry dependence measures tg fmox

bargaining power.
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selling mechanism. Note also that we assume [as SGaenuelson (1984)] that the target
shareholders have no way of credibly communicétiegcost of organizing an auction.

In the first stage (the initial negotiation), thegairer is assumed to make a single offer.
Not only does this assumption simplify the analygie do not have to model the intricacies
of the negotiation procedure) but moreover, Sanome{$984) has shown that it corresponds
to the optimal behavior for a buyer bargaining wvagymmetric information. We model the
second stage as a second-price auction. In oup,sky the revenue equivalence theorem
(see Milgrom, 2004), equilibrium strategies and estpd payoffs are equivalent to those
obtained in an English auction and in a first-pacetion.

When there is a takeover battle, we assume thatejleeted first stage bid is a lower
bound on the minimum price at which the target shalders agree to sell their shares (the
seller’s reserve pricé)This makes sense as, by refusing the bid of thilimcquirer, the
target shareholders reveal some private informatitooutside investors. Public investors
update their valuations and a new market price gesefor the target firm. This market price
becomes the natural lower bound for acquirers wgsho enter the takeover battle in the
second stage.

The tradeoffs in the first stage are clear. By@aasing the first-stage bid, the acquirer
increases the probability that the target will gtdbe offer but also obviously increase the
acquisition cost. Target shareholders compareirtireediate and certain bid against an

expected sale price after a takeover battle lesagbociated cost.

® Note that this reserve price is not generallyahémal reserve price for the seller (see Riley Sadhuelson,
1981; Myerson, 1981). Assuming that target shddeiie choose the optimal reserve price raisesstheei of
ex-post commitment [see Dasgupta and Hansen (28@¢j}ion 4.2.2, for a discussion of this point.]
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2.2.2. Additional assumptions and notations

We assume risk neutrality, denotes the target valuation by the initial acejuandyv, ,
the valuation of a given acquirer Synergies are private to the acquirer. We assynte be

strictly increasing in synergies. Rivals during dezond-stage takeover battle are referred to

asi=2..N° The distribution ofv, is F() and is common knowledges;, denotes the
order statistic ofy; for the N — 1rivals. So,v,, is the maximum ofv,,...vy )

We assume that the initial acquirer (whose valmaigor,) is a high-value bidder: at most
one rival firm has a higher valuation. This meamsour notation, that; > vz. This
assumption simplifies the analysis, in particulaStage 2, and relaxing it does not change
our results qualitatively. Moreover, this initisigh-value bidder assumption captures one of
the empirical features of takeover battles: thst fmover frequently wins the competition.
For example, Betton and Eckbo (2000) report, faample of 1,353 tender offers for the
period 197%1990, that the initial bidder won the contest i §6ver 63%) of the cases, and
a rival bidder in only 198 (less than 15%) of tlases. Comparable evidence is reported in
Betton et al. (2008).

We denote bijk the profit of playej at stage; | is € {acquirer, target}, and is e {1,2}.

p; is the price at stage c has the atomless distributid€(.) in the eyes of the acquirer
(information is asymmetric, as mentioned in Sect®?.1), with an upper bound second-
stage takeover battle. Finally, we denotevpyhe stand-alone value of the target firm in the

eyes of its shareholden/e provide in Appendix B a formal description oéthame.

® We assume that the number of rivals is exogenodstgrmined. Hansen (2001) reports the existence of
different devices that targets can use to stimyatdo limit) the entry of additional bidders imrfi auctions.
One could take account of these devices by inctuimestments made by targets to stimulate they @fitmore
bidders as part of auction organizing costs. Thusould become a decision variable for the targethSan
extension of the model is possible, albeit compéd it simply reinforces the pressure that targats put on

initial acquirers during negotiations.
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2.2.3. Equilibrium analysis

We adopt the sugameperfect equilibrium concept to study the outconhiehe game,
and restrict our analysis to pure strategies. Asange dealing with a finite-horizon game,
backward induction is used to identify the equilibm.

Second-stage analysis, the takeover batWe. model the takeover battle as a second-
price auction with a reserve price set to the tegbdirst-stage negotiation offé. In our
independent private-value setting, thanks to Vigle¢1961) seminal contribution, second-
price auctions with reserve prices are known tadwenue equivalent to English auctions
with reserve prices (see Matthews, 1995; Milgro®04). As shown in Table 1, there are
three possible outcomes at this second stage:

- Case 1- v < by the maximum valuation of rivals is below the &trghareholders’
reserve price (the rejected offer in the first sjagTarget shareholders then sell their shares
to the initial acquirer at pricl; (the reserve price plays the role of the secorsd e as in

Target — bl

second-price auctions with reserve prices). Thgetashareholders profit i3, -V

Acquirer _

— ¢. The initial acquirer’s profit ig7, vi — . We denote by, the probability of the

occurrence of Case 1.

- Case 2 — b< vy < vi: the maximum valuation of rival acquirers is abake target
shareholders’ reserve pri¢® but below the initial acquirer's valuation. So, the initial

bidder wins the auction and pays, the second-best offer. Note that, at this stagejs a

random variable. The target shareholders profitZi¥%* = ¥, — w — c. The initial

Acquirer

acquirer’s profit i1, =v1 -V, . We denote by, the probability of the occurrence of

Case 2.
- Case 3- vy > vi: the maximum valuation of rivalgy is higher than the initial

acquirer’s valuatiorw;. The rival wins the auction and paxs The target shareholders profit

15



is I, %"= v; — v — c. The initial acquirer fails to acquire the targeti@o makes no profit.

We denote by; the probability of the occurrence of Case 3.

[Insert Table 1 About Here]

@1 Is the probability that the maximum valuation lo& N-1 rivals will be belowb;. The
probability that a given rival valuation will be loe b, is F(b;). Under the assumption that
the private valuations are independent with a catiwud density function of~(.), the
probability that theN-1 rivals’ valuations will all be belov,, is F(b,)"™. We follow the
same argument to obtaip and ¢3. So, the probability of Cases 1, 2 and 3 arisang

respectively:

Case 1i¢, = F(bl)'“; (1)
Case 2:¢2 = F(Vl)N_l - F(bl)N_l; (2)
Case 3¢, =1-F(v,)" ™. (3)

Note that, by definitiong, + ¢, + ¢, = and that, as we are in a second-price auction, by
the revelation principle, the dominant strategyaofuirers (either the initial acquirer or its
rivals) is to bid their own valuation.

The expected price at this Stage 2 takeover bigtttbe average price at each possible

outcome, weighted by the corresponding probability:

E(P,) = 40y + B,E (T[T > by, Tp <V, )+ 4. 4)

The only unknown term in Eq. (4) iE(V(l)‘V(l) >by,V, svl). Using Eg. (1) to (3), this
conditional expectation is:

o _ % (N=DFW)V2f(f)
Elv.,lv.,, >b,,v, <v.]=]|Vv
( (1)| @ 117 (D) 1) [')"1 F(Vl)N—l _ F(bl)N—l

()
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Combining Eq. (1) to (5), the expected price oftdikeeover battle can be rewritten as:

E(p,) = F(b)" b, +VJ1V(N “DFW)" P F(vdv+ @-F(v) )y, - (6)
by

Note that,

- (N=DF()"?f(v) is the density of the rivals’ best valuations.

- A direct investigation of Eq. (6) shows ti#tp,)=b,. E(p,)-b equals

(1—F(b1)N‘1)(vl—b1)+Tv(N -1)F(v)" 2 f(v)dv. By the participation constraint, we see that
by

v,>2b. 1-F(b)"™), being a probability, is positive. The same hdhisF(v) andf(v). Note
finally that, by definition,b; andv; are also positive. Therefore, the initial acquedirst-
stage offemb; is a lower bound of the expected price at Stagé&lls is reminiscent of Bulow
and Klemperer’'s (1996) result: competitive procegualways increase the expected revenue
of the seller, compared to direct negotiation.olm model, the target shareholders’ tradeoff
arises from the costs of letting the takeover batke place.

- 0E(p,)/db, =F(b)"™" =0: an increase in the negotiation phase dffeincreases the
takeover battle’s expected payment, but the gredercompetition in the second-stage
takeover battle (the largeM), the lower is this effect. Competition increasedeed the
probability that at least one rival will have awation abové;.

From Eg. (A.6) we obtain the expected profit of theget shareholders at Stage 2 as:

E(N ™) = E(p,) -V, —c. ()

The initial acquirer’s expected profit at the eridhe takeover battle is the average profit
at each possible outcome weighted by the correspgmutobabilities. Using the outcome
profits reported in Table 1, the probabilities @ick outcome from Eq. (1) to (3) and the

conditional expectation of the highest rival vaioatgiven in Eq. (5), we obtain:

£ () = F(0) "4 —by) + (F) = F0) 2 o, - £ 7 > 1,7, <)) ®
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The first part of this expression corresponds te fgnofit when the rival maximum
valuation is below the initial acquirer's bid atetmegotiation phase; the second part
corresponds to the profit if the rival maximum \ation is above the initial acquirer’s bid at
the negotiation phase, but below the initial acepsrvaluation. These profits are weighted
by the probabilities of their occurrence. NotettBE(I‘I ’;"qui’e’(vl))/ab1 =-F()"" <0: an
increase in the first-stage negotiation offer rexudhe initial acquirer's second-stage
expected profit by the exact amount of the incremséhe second-stage takeover battle
expected price (see Eq. (6)).

First-stage analysis, the negotiatiohlaving derived the expressions for the expected
profit of the target shareholders and the initiedjdrer in the second-stage takeover battle,
we can now turn to the analysis of the first-staggotiation phase. It is worth first noting
that in Eq. (6) and (8), the initial acquirer’s first-stage offer, appearshe termF(b,) ™.
UnlessN = 2 andF(.) is linear (uniform distribution), there is theredano hope of deriving a
closed-form formula. Stating the target sharehmsidand the initial acquirer’'s decision
problems and expected profits at this first staggotiation is, however, enough for us to
study the role of competition and of the cost @famizing the auction.

The target decision problem during the negotiatibase can be expressed as:

Xl\él{gll)}(x(bl =Vvp) + (L= x)E(M ;) , 9)

wherex is a binary variable taking the value 1 if accdpaad O if refused. Using Eq. (A.7)

and denoting the optimal decisionxds the target shareholders’ expected profit is:
E({**) =x (b, - v;) + L= X)[E(P,) -vr =] . (10)
The target shareholders will reject the initial @icer offer if (b, — v, ) < E(N;*), this is
to say if c< E(p,) —b,. This happens with probabili§{E(p,)-b) in the eyes of the initial

bidder. As expected, the higher the expected @icgtage 2, the higher the probability that
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the initial acquirer’s offer is rejected. Incrasgithe first stage negotiation bitd increases
the probability of acceptance.

The initial acquirer’s decision problem at this aegtion phase is
Max(L— K (E(p,) = by)Jv ~b) + (K (ECp,) - B )E(M 5 (w,)) (11)
and the expected payoff of the initial acquiregien by

E(n2eoe(v,)) = - K(E(p,) - b v, 1) + (K(E(p,) - b; E(M2=(v)) . (12)

It can be showi,” exists, and the conditions under which it is urigan be establishéd.

2.2.4. Bid premium, ex ante competition and auatiosts

The model developed in the preceding sub-sectilog/saus to study (i) the effect of
competition in the second-stage takeover battlee(baptured byN-1, the number of rivals
in the second stage) and (ii) the effect of auctiostsc on the equilibrium bido; that will
emerge from the negotiation phase. This will allesvto derive the two propositions that we
test in Section 3. We start by analyzing the éffed competition on the Stage 2 takeover-
battle equilibrium outcome. We then return to 8tage 1 negotiation phase.

The role of competition in the takeover bat@&ntral to the analysis of competition the
takeover equilibrium is the effect of the numberigéls on the expected price in the second
stage, i.e., the effect dfi-1 on E(p,). Using Eg. (6), it can be shown th&p,) is
increasing in N-1%2 Since the target shareholders’ expected profit is
E(N ) = E(p,) -V, —C (see Eq. (7)), an increaseNRkl leads to an increase B(M % . )
As the initial acquirer's expected profiE(M5“"™ i by definition the probability of
winning the takeover battle times the acquirersiadon v, minus the expected payment,

E(N 5" is decreasing ih-L.

" Proofs are available upon request from the authors

8 Proofs are available upon request from the authors
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The role of ex ante competition in the negotiatiincan be shown that the expected
initial acquirer payoff in the first stage negoiiat E(I'If"q“"e’) satisfies the strict single-
crossing difference conditichBy the monotonic selection theorem (Milgrom (20G¥,
102)), by, the optimal offer by the initial bidder duringetimegotiation is a non-decreasing
function ofN-1, the number of rivals. This leads to our firspgosition*°

Proposition 1. An increase in the number-il of rivals in the second-stage takeover

battle increases the equilibrium initial acquireifer b, during the negotiation phase.

Auction costs. The sub-game perfect equilibrium is detesghiby auction costs;. If
c<E(p,) —b, the sub-game perfect equilibrium k5, the optimal bid at the negotiation
stage and refusal is the rational choice of thgetashareholders; is the dominant bidding

strategy for the initial acquirer during the secstage takeover battld. c>E(p,) - b, the

sub-game perfect equilibrium is defined by, acceptance by the target, andeven if the
takeover battle does not take place).clE E(p,) —b, there are two sub-game perfect

equilibria, both of which are potential solutiorfsloe game.
The expected profit of the initial acquirer at fivet stage negotiation, given in Eq. (12),
is a weighted sum of the profits given negotiatmiecess and failure, the latter followed by

an auction. The weights are the probabilities atiah offer acceptance and refusal,
respectively(l— K(E(pz)—bf)) and (K (E(pz) —bl)) K (.) is the distribution of auction costs

as estimated by the initial acquirer. An incre@sauction costs [a shift dk (Jo the right],
puts more weight on the initial acquirer’s profirfnegotiation success(, —b ])and

correspondingly less weight on profit given negatia failure [E(ﬂ§°q“i’e’(vl))]. As

® Proofs are available upon request from the authors
12 We explore in Appendix C the consequences of are@se in the number of rivals in the second-stage

takeover battle, the probability of negotiatioridee and the initial acquirer and target expectedits.
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a(v, —b;)/ab; =-1<—F(b; )N =0E(M 4" (v,))/ab; , we conclude that an increase in
auction costs leads to a decreasb,inThis leads to our second proposition:
Proposition 2. An increase in auction costs decreases the equihiinitial acquirer

offer b, during the negotiation phase.

In the sequel to the paper, we propose an empigsalbf the two propositions derived in

this section.

3. Empirical evidence
This section first describes and justifies the M&ample and then discusses the
dependent, independent and control variables. ,N#petegies are formulated to overcome

various econometric difficulties. Finally empiridadings are reported.

3.1. Sample description

The sample of acquisitions is extracted from theuBtes Data Corporation’s (SDC)
U.S. Mergers and Acquisitions database. Becauseegeire information from the SEC
filings, our extraction period is from January 994 to December 31, 2006 (SEC filings are
publicly available through the EDGAR system of tBEC beginning on the first of these
dates). We identify 2,677 completed deals thattrieefollowing criteria:

1. Both the target and the bidder are listed U.S.dirBEC filings are available only for
listed firms. Moreover, potential determinantstod bid premium, such as the target
run-up (Schwert, 1996) or the ratio of acquiretaiget Tobin’sg (Servaes, 1991) are
computed from market information.

2. The acquisition is significant as in Masulis et @d007). More precisely, the acquirer
increases shareholdings in the target from less 5086 before the announcement to

100% afterward and the deal value disclosed in 3®@bove $1 million and
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represents more than 1% of the acquirer’s markeevameasured 40 days before the
announcement date.

3. The bid premium in percentage (computed using d@nget market price four weeks

prior to the announcement date) is available inSBE€ database.

We require moreover that (i) the Gompers, Ishig &etrick (2003) index (GIM index)
is available for the acquirer (to control for corgie governance issues) and (ii) the IBES
database provides financial analysts’ forecastsafmuirer long term earnings growth (to
control for uncertainty about acquirer value (Meelket al, 2007). These two additional
criteria reduce the sample size to 1,076. The coatipn of Tobin’sq (and other financial
ratios) requires data from Compustat databasety-8iRe more deals are lost at this step.
For the 1,007 remaining deals, 754 SEC filingsideatifiable from the EDGAR system of
the SEC (14A and S-4 filings for mergers and 14ings for tender offers). Following
Boone and Mulherin (2007), we use the merger backgt section of the SEC filings to
classify the selling procedure as a negotiatioramrauction. It is an auction if multiple
bidders are mentioned and a negotiation when tiseaesingle buyer. Using the same SEC
filings, we also tried to ascertain whether initiatvas the target or the winning biddéive
were able to determine the selling procedure aedirthiator for 591 transactions. Out of
these 591 transactions, 286 are one-on-one nagasaand 250 deals are target-initiated.

Table 2 provides the sample distribution by yelaour samples are analyzesDCis the
sample comprising the 2,667 acquisitions listedSIDC and obtained using the selection
criteria described abov&EC Filingsis the sub-sample of deals with an identifiabldirsg!
procedureAuctionis the sub-sample with multiple bidders aelgotiationis the sub-sample

with a single buyer.

'When it is not possible to infer the party initiaf the deal between the winning bidder and thgetairom the

available SEC filings, we assume that the winniigglér is the initiator.
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The SDC sample exhibits a peak in the number of transastlmetween 1997 and 2000,
which is consistent with the well documented “fdgri M&A wave of the end of the
nineties (Betton et al.2008). TheNegotiation, Auction, SDC and SEC filings samples
display similar patterns from year to year except & moderate increase in negotiations
relative to auctions during the years 1998-1999ckicorresponds to the peak in the M&A

market activity.
[Insert Table 2 About Here]

Table 3 reports descriptive statistics about firamel deals in the samples. Panel A
focuses on firm size and allows a direct comparisorthe Boone and Mulherin (2007)
sample. Panel B reports deal characteristics. elP@anand D are dedicated to target and
acquirer characteristics, respectively. The fo@lmn of the table presents thevalue of a
means test of the null that t@eictionandNegotiationsub-samples are equal. The variables
included in Panels C and D are potential deterntgvaheither the bid premium or the selling
procedure choice and will be used in our later maliate analyses. Variable definitions are
in Appendix D. All financial ratios are winsorized 1% and 99% to limit the influence of
outliers. For industry related variables, we use Fama-French 49 industry classification
scheme. SIC industry codes are obtained from CiR&&base and then converted using the

table provided by Kenneth French on his interret'$i
[Insert Table 3 About Here]

Panel A shows that the sub-samples constructed) wbe SEC filings focus on larger
acquirers and targets than the full SDC sampleis Thnot surprising since the selection
criteria include such restrictive requirementstees dvailability of the GIM index. [Gompers

et al. (2003) emphasize that firms in the Investor Resipditg Research Center (IRRC)

12 http://mba.tuck.dartmouth.edu/pages/faculty/kendhédata_library.html
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database are large companies.] The large differbatween the mean (59%) and the median
(15%) in the relative size of targets to acquifersthe SDC sample highlights the presence
of many small acquirers that are excluded fromatier samples.

Comparing theAuction and Negotiationsub-samples reveals that auctioned targets are
significantly smaller firms and are acquired bynsigantly smaller buyers. There is also a
significant difference in relative size: targets aigger relative to their buyers when there are
negotiations only. Boone and Mulherin (2007) remamilar evidence with respect to target
and acquirer size. Acquirers are however smallgh&ir sample ($3.41 billion median size
versus $4.97 billion in our sample) while targeats bigger ($0.69 billion median size versus
$0.41 billion in our sample). The difference inatéle size between auctions and negotiations
is not significant in the Boone and Mulherin (20@&mple in contrast with gvalue of .05
between the relative size means in our sample.

Panel B provides summary statistics about deakcheristics. Variable definitions are in
Appendix D. The toehold dummy indicates acquirbeg tiold some ownership in the target
before the deal announcement date. Cash and toehoitmies are computed using
information from the SDC database and are knowhet@otential determinants of the bid
premium [see Table 5 in Betton et al. (2008)]. 8imtformation about deal-initiation has
been collected from the SEC filings, the targetiateéd dummy is not available for the full
SDCsample.

All cash deals represent 22.33% of 8EC Filingssample. This figure is not far from
the frequency of cash payment in tB®C sample (20.32%). All cash deals are more
frequent for auctions than for negotiations. Boawad Mulherin (2007) report also
significantly more frequent cash acquisition foctaans than for negotiations in their sample.

Targets initiate 42.32% of the transactions in ®EC Filings sample. There is,

moreover, a large (and significant) difference lestw auctions and negotiations with respect
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to deal initiation; target initiate 60.66% of theadls that involve auctions but only 22.73% of
negotiated deals. This is consistent with initigtbidders attempting to avoid competition

and initiating targets seeking to stimulate it.stiiongly suggests that the choice of a selling
procedure is endogenous and cannot be naively as@h exogenous explanatory variable.
Note finally that toehold acquisition is rare, a®\pously documented in the literature.

Betton et al(forthcoming) report a short-term toehold frequercgefined as target shares

acquired in the six months prior to the offer —oolly 3% in a sample of 10,806 control

contests between 1973 and 2002. The longer-teghotd frequency reported by these
authors is, however, 13%, which is significantlghrer than in our sample.

Panels C and D provide information on targets amgligers. Servaes (1991) argues that
acquirer and target Tobintgs are determinants of takeovers gains but Masilel. (2007)
do not find a connection between acquirer CARsauogliirer Tobin’gy. Betton et al(2008)
show that target book-to-market ratio (a varialiesely related to Tobin’g) is a significant
determinant of the offer premium. There might bene underlying mechanism responsible
for a relation between target Tobirgsand the selling procedure: good targets (high iTebi
g) being more likely to enter negotiations whilegetis with low growth opportunities (low
Tobin’s g) being more likely to resort to auctions.

Panel C shows that targettss are not significantly different between auctidnand
negotiated deals in our sample. The ratio of aequo target Tobin’g is, on average, 1.23,
but the acquirer to targeg ratio is not significantly different between awcted and
negotiated deals.

The run-up in the target stock price before theoanoement is a known determinant of
the offer premium (see Schwert, 1996). The averageup is 4.75% in ouSEC Filings
sample. This is less than the 6.84% reported itoBeet al.(forthcoming) for a sample of

9,418 bids during the period 1973-2002. Those aatthowever, look at the run-up from
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day -41 to day -2 relative to the announcement waike we use day -39 to day -11. The last
days before the announcement date may explainiffezethce, since there is undoubtedly
leakage in some cases. There is no significaférdiice in run-up between auctions and
negotiations.

Hansen (2001) argues that competitive informati®rome of the determinants of the
selling procedure choice (in particular, targets\ailling to limit the number of bidders when
sensitive competitive information may be revealadrdy the selling process). We use target
intangibles (these include R&D investments, patezits scaled by total assets as a proxy for
the presence of sensitive information. No sigaificdifference emerges between auctions
and negotiations. The high average percentagearget intangibles in ouSBEC Filings
sample (10% of total assets) is, however, condist@gh a high proportion of deals in R&D
intensive industrie§28.6% compared to 12.89% in the fBIDCsample). Note also that the
proportions of targets from R&D intensive industrigegulated industries and states with
strong takeover impediments are comparable betaeetions and negotiations.

Betton et al(2008) emphasize that the selling procedure migpedd on the complexity
of the target (auctions being more suited to singpld standardized target). We proxy the
complexity of targets activities with the sales cemtration ratio (using the Compustat
Segment database) which declines with the numbeérvanety of the firm activities and
hence is a negative indicator of complexity. Ngn#icant difference appears between
auctions and negotiations, however.

We report also the average and median target débtfor the different samples because
this ratio will be used to proxy for target shareleos’ eagerness to sell. Approximately one
third of targets’ total assets are financed by dé&bts proportion is remarkably stable across

the different samples.
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Masulis et al(2007) investigate the relations between corpagaternance variables and
acquirer returns. The relation between anti-takeaevices, one of the components of the
GIM index, and the offer premium is investigatedigtton et al(2008). In ourSEC Filings
sample, the average acquirer GIM index is 9.49 elrse to the 9.45 reported in Masulis et
al. (2007). Auctions and negotiations appear tdedifor this indicator: acquirers display
higher GIM indexedn auctions than in negotiations. Hence, managérteams making
more competitive acquisitions appear to be lesesagh to the shareholder pressure.

Moeller et al.(2007) study the interaction between the mode gfrant, acquirer returns
and diversity of opinions about the acquirer’'s ealuThe standard deviation of long term
earnings per share growth forecasts across finaacaysts, one of the two proxies used by
the authors to capture the diversity of opiniossjat significantly different between auctions
and negotiations in our sample. Its average valumur SEC Filingssample, 3.34, is lower
than the 5.08 average value reported by Moelled.€¢2007). The average size of acquirers
in their sample of 1,533 transactions (period 12802) is $5.7 billion, smaller than the
$14.09 billion average size in o@EC Filingssample. This difference in size probably
explains the difference in the diversity of opirso(smaller firms are presumably more

opaque).

3.2. Bid premium

Our dependent variable is the bid premium in pdeg defined as the share price
offered by the winning bidder deflated by the prafethe target four weeks prior to the
announcement date.

The bid premium has several advantages (see Edkbthhcoming): (i) our main
theoretical prediction is about the bid premiume(§ection 2.2), (ii) bid premiums are not
contaminated by investor revisions of the acquireglue; e.g., due to a signal conveyed by

the mode of payment (Travlos, 1987), due the egerdcif real options (Hackbarth and
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Morellec, 2008) or due a revision in the perceptainthe acquirer’'s acquisition strategy
(Malatesta and Thompson, 1985), (iii) bid premiuans less prone to be affected by rumors
(the target short-term run-up is included in thenpium) and (iv) the bid premium is not
affected by the probability of deal completion fiie relation between expected bidder gains,
the probability of deal completion and observed GAste, e.g., Betton and Eckbo (2000).]
Table 4 reports that the average bid premium i83%.in theSEC Filingssample, very
close to the 43.12% in t®DCsample. Betton et a2008) find an average bid premium of
the same magnitude. Our bid premiums are alspalese to those reported by Bates et al.
(2006); in their sample of 3,918 transactions @oted from the SDC database, for the period
1988-2003) the average premium is 50.1% for dedalsowt toeholds and 39.9% for deals
with toeholds. The authors compute the premiunt av#2-day period, somewhat longer the
4-week period that we use. Note finally that wedfino significant difference between
auctions and negotiations for the bid premium. sTikiconsistent with competition being as

strong for negotiated as for auctioned deals.

[Insert Table 4 About Here]

3.3. Proxies for ex ante competition and auctiost€o

Ex antecompetition is, by nature, not observable. Inttheoretical analysis introduced
in Section 2.2, it is associated with the numberriedls that the initial bidder and target
anticipate for a second-stage auction if negotimstidail. It involves perceptions of the
negotiating parties. We introduce four proxiesdrrantecompetition:

M&A waves. During M&A waves, competition is intense among ladkl to acquire
targets. We use the algorithm proposed by Har(@8f5) to detect industry M&A waves,
implemented as follows: We extract a large sangbl®&A transactions from the SDC
database for the period 1992-2007, focusing on ¢etegh transactions involving U.S.

targets, with a deal sizes over $50 million. Thare 7,510 such transactions. Next, we
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assign each transaction to one of the 49 Fama-RFrémustries based on the target’s
industry. Then, for each industry and for each-getiod (1992-2000 and 2001-2007), we
identify the highest 24-month concentration of neengvolving firms in that industry. This
produces twaandidateM&A waves. Finally, we test whether tltandidateM&A waves
are statistically significant waves using a nonapaetric test?

This procedure identifies 75 significant industryawes during the period 1992-2007,
considerably more than the 35 industry waves repgoirt Harford (2005) during the period
1981-2000. Among the potential explanations f@s thfference are (i) the very active M&A
market during 2003-2007, (ii) the shorter totalipéfeight years in our case against ten in
Harford (2005)], which, however, reduces the praigmf observing acandidatewave and
(ii) inclusion of a more recent period when theGDatabase coverage is more extensive,
(iv) exclusion of the quiet 1981-1990 era [only & of the 35 waves detected by Harford
(2005) are in this earlier period.]

Table 4 presents some summary statisticsHferwave dummy. 37.56% of the deals in
the SEC Filingssample are announced within an industry M&A wavdis is slightly more
than the proportion observed for the more comprekeisDCsample (32.51%). There is no
difference between auctions and negotiations.

Using M&A waves to proxy foex antecompetition raises the issue of hindsight because
it exploits ex-postobservations of M&As in a given industry over adoperiod (eight years
in our case). This is not observable by acquiaad targets during negotiations; hence one
could argue M&A waves cannot represent a validrdateant of the bid premium.

However, the negotiating parties could assess tbieapility of being in the midst of an
industry M&A wave. In accordance with this notiome use a second version of the wave

dummy, the predicted wave variable, an estimatethahility of being in an industry M&A

3 The non-parametric test of significance is desctim Harford (2005). It is based on a numericaiusation

of the frequency distribution of M&As in a givendinstry under the null hypothesis of no wave.
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wave. This probability is estimated from a logibael, where the dependent variable is 1.0 if
the industry-month is in a merger wave. We usetatdeterminants (taken from Harford

(2005)* see Panel E of Appendix D) known to the negatipparties; all these determinants
are measured at the year-end prior to the acquisdnnouncement.

Table 5 presents the results of the logit estimatids expected, high market valuation
and economic shotk increase the probability of being in an industr&M wave (see
Rhodes-Kropf and Viswanathan, 2004). Consistetit Wiarford (2005), the coefficient of
the interaction variable between economic shocktid capital variab® is negative. This
suggests that industry M&A waves are more likelyewhthere are favorable financing

conditions.
[Insert Table 5 About Here]

Table 4 reports also descriptive statistics ablogiforedicted wave variable. They confirm
the results obtained with the wave dummy variablée average probability of being in an
industry wave for th6&sEC Filingssample is comparable to the average probabilitytte
largerSDCsample and there is no significant difference leetwauctions and negotiations.

Since the predicted wave variabte estimated from a logit model, its use later as a
independent variable raises the issue of validrémfees with generated regressors. Section
3.4 explains our econometric approach to resoligeptoblem.

Deal Frequency The wave variables introduced so far do not jpi@information on the

intensity of the M&A wave. A waves may be imputbdcause a few M&As occur an

14 We only omit the deregulatory events variable dose the list of events provided in Harford (2088)s in
1996.

15 The economic shock index is the first componerd pfincipal component analysis realized on a Eseeen
variables: the median absolute change of net incowae sales, asset turnover, R&D, capital expensstu
employee growth, ROA and sales growth, compute@dah industry-year.

' The tight capital variable is a dummy variableiigkvalue one when, for a given industry, the media
market-to-book ratio is below its industry-specitifime-series median or the C&l load rate spreaabisve its

time-series median.
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industry where they are rare or, conversely, a wmay be due to a very intensive
restructuring processes. To capture the wave sittenwe introduce a deal frequency
variable, is defined as the number of deals invargindustry during a given period divided
by the number of firms in that industry at the loegng of the period.

Deal frequency is estimated by both quarter andestanto examine whether the results
are robust periodicity. We also estimate a valegghted (by deal size) version of the deal
frequency variable. It turns out that value-weighthas no effect on the results so we do not
report them in the paper.

The use of the contemporaneous deal frequencydbtemporaneous, we mean the deal
frequency during the quarter or of the semesternrmthe M&A transaction is announced)
raises two issues. First, if the M&A transactismannounced at the beginning of the period,
it precedes most of the deals used in computingfoeguency; thus, deal frequency might be
a poor proxy forex ante competition perceived by the negotiating partieSecond,
contemporaneous deal frequency might be endogetootie bid premium; i.e., a low bid
premium might attract other buyers to the induse solve the two issues by lagging deal
frequency by one quarter or semester relative¢ddvtBA transaction announcement date.

Table 4 reports summary statistics about the lagdeal frequency variables. By
construction, the semester deal frequency is rquigtice the quarter deal frequency. Deal
frequencyis economically significant: for thBEC Filingssample, the number of M&As in
the industry during the previous quarter (semesseon average 4.81% (9.01%) of the firms
belonging to that industry. This is comparabletiie average deal frequency of 4.65%
(8.81%) for the fullSDCsample. No significant difference is observed leetvauctions and
negotiations.

Buyout fund activities Private buyout funds have grown dramaticallyimyrthe past

decade and they could be strong competitors [usisgmple of 870 listed U.S. targets during
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the period 2003-2007, Boone and Mulherin (2008lopsthat the percentage of winning bids
by private equity firms have risen from 6% to 30%Gp, as an additional proxy fex ante
competition, we use the aggregate investment by prisate buyout funds by year, as
reported by the SDC VentureXpert database, divisedhe aggregate NYSE, AMEX and
NASDAQ market value (computed using the CRSP dagba

Even though private buyout funds have grown sigaiftly, Table 4 shows that their
aggregate investments remain rather modest reldtvéotal U.S. market value. The
proportions are comparable for tB&C Filingsand SDC samples but there is a marginally
significant difference-value of 0.08) between auctions and negotiatiddegotiated deals
seem to occur when buyout funds are more activhis B consistent either with bidders
preferring negotiations when competition is moreese or buyout firms simply being less
willing to participate in auctions.

Economic recessionOur last proxy for ex ante competition is ecomoracession, which
is known to inhibit M&A activity. A recent and tigal example involve the so-called
“friendly merger wave” of the nineties that vanidheith the 2001 recession. An underlying
cause might be tightening financing conditions ngrrecessions (see, e.g., Harford, 2005;
Betton et al., 2008), which cuts the number of ptoéd buyers and reduces competition. The
NBER identifies one economic recession during d84t2006 sample period, from March
2001 to November 2001. Table 4 reports that 5.60%e SDC sample and 4.91% of the
SEC Filingssample occurred during this recession. No sigaifi difference appears to exist
between auctions and negotiations.

Our four proxies foex antecompetition are aimed at capturing the same |dsator. If
valid, they should be highly correlated. Panel ATable 6 presents the correlation
coefficients matrix between thex ante competition proxies for the sub-sample of

negotiations. Statistical significance of the clatien coefficients is assessed using a
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classical student test. The statistical signifiean€ the correlation coefficient between the
deal frequency variables is not reported becauséwb variables overlap by one quarter As
expected, the wave dummy and the predicted waveblarare significantly correlated to
each other and to the lagged deal frequency (bsteuar by semester). Private buyout fund
activity is correlated with predicted industry wavend more marginally (at the 10% level)
with lagged deal frequency by semester. Correiatlzetween the recession dummy and the
wave variables are negative and significant, agebgal. It is also negatively correlated and
marginally significant (at the 10% level) with lagghdeal frequency by quarter. However,

the recession dummy is not significantly correlatetth buyout activity
[Insert Table 6 About Here]

In Section 2.2, the private component of auctiostgdor the target shareholders is
mainly defined as the eagerness to sell. Organiam@uction takes time and when target
shareholders are under pressure to sell (for whateason), they will be more willing to
accept the first stage initial acquirer’s offer.eléagerness to sell is, however, not observable
per se We use the target debt ratio as a proxy. Ouitiatuis simply that longer negotiations
and sale periods are costly when the target leeasagigh. Not only do interest expenses go
on during this period but capital reimbursementlows can put a lot of pressure on targets
(especially for fast growing firms). Alternativelgne might argue that the debt ratio could
proxy instead for a target’s poor financial healif'e explore this possibility in Panel B of
Table 6 where we report correlations between thgets debt ratio, Tobin’g, market to
book and return on assets. The target's debt ratmositively and significantly correlated
with its market to book ratio and its return onedssn our sample of negotiated deals. This

shows that the target’'s debt ratio does not a@ hsra proxy of poor financial health.
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3.4. Econometric method
Two econometric issues, endogeneity and generatgdgsors, can possibly influence the

estimated relation betweex antecompetition and bid premiums.

3.4.1. Endogenous sample selection

Targets might voluntarily avoid one-on-one negadiad. This is suggested by Panel B of
Table 3, which reports that only 22.73% of the nieged deals are initiated by the target.
Consequently, our negotiation sample cannot beideres a random sub-sample of BIEC
Filings sample; there is endogenous sample selection. oidevfLi and Prabhala (2007) and
adopt Heckman'’s (1979) two-stage procedure forsiuljg estimates and Greene (2008, pp.
886-887) for standard-error computations. In thst tage, the probability of being included
in a sub-sample (thdegotiationsub-sample in our case) is estimated using a tonodwel fit
with the SEC Filingssample. The dependent variable is a dummy indigatine-on-one
negotiations. The independent variables are mastifogous to those in Table 12 in Boone
and Mulherin (2008a). More specifically, we usegé intangibles, relative deal size,
acquirer size, stock payment, target-initiated dieaustry count (the number of firms in the
target’s Fama-French industry with a market valtgatgr than the market value of the target
in the year prior to the merger) and a strong &keover state (a dummy indicating targets
that are incorporated in states with strong takeavgediments). We add to this list the
target Tobin'sg ratio, R&D intensive industry and target salesaasriration (see Section 3.1
for justifications of these additions). Variabldid&ions are in Appendix D.

Let w, denote the vector of control variables for dieahdy the vector of coefficient
estimates obtained by maximum likelihood. For et@amsaction in théNegotiation sub-
sample, the Heckman's Lambda i = gdw' p)/@(w, p)., where ¢ and @ denote the

Gaussian probability density function and the Gmmssumulative density function, with

mean zero and unit variance, respectively. Indbeond stage, when regressing the bid
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premium on proxies foex antecompetition (plus other variables) for thiegotiationsub-
sample, Heckman’s Lambda is added as an additiegegssor.

Table 7 reports the estimation of the first-stagebjt model. Non-cash (stock) payment
significantly increases the probability of negabas. Target initiation has the opposite
effect, which is consistent with the univariated®nce, reported in Panel B of Table 3, that
target-initiators prefer auctions to negotiationsidustry count reduces the probability of
negotiations but is only marginally significaptalue of 0.10). The other variables are not

statistically significant.

[Insert Table 7 About Here]

3.4.2. Generated regressors

The predicted wave variable, one of our proxieseforantecompetition, is a generated
regressor. To circumvent any potential problem adept the approach advocated in Greene
(2008, p. 509), which is based on the asymptotstridution of the two-stage maximum
likelihood estimator derived in Murphy and Topel8b). In our case, the first stage
estimates the predicted wave variable with a logitlel. The second stage is an OLS linear
regression of the bid premium on the predicted wawe a set of other control variables
(including Heckman’s Lambda when working with tNegotiationsub-sample). Under the
assumption of normality of the residuals of theoselestage linear model, the OLS estimator
is the maximum likelihood (see Greene, 2008, p)5Murphy and Topel (1985) provide the
general expression for the asymptotic covariancérixnaf the second-stage maximum

likelihood estimator:

V; = [V, +V,(CVC-RVC-CYRV,] (13)

wheren is the number of observationg, is the asymptotic covariance matrix of the second

stage estimator (linear regression in our cagg)s the asymptotic covariance matrix of the
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first-stage estimator (the logit model in our case)d the matrice€ and R are obtained

using the following relations:

C:Ei oinL, || dInL, ’ (14)
|n{ 06, )| 06

RzEl olnL, )| dInL, ' (15)
| n{ 06, 06,

where InL, is the log-likelihood of the first-stage modél, is the vector of coefficients of
the first-stage modellnL, is the log-likelihood of the second-stage moded & is the
vector of coefficients of the second-stage modeThe matricesv, andV, are estimated

using the BHHH estimator (Berndt et dl974). The matrice® and C are estimated using

the corresponding sample averages, computed atdtmmated values of the coefficients
vectors. The main diagonal of the matk provides the variances of the coefficients

estimated at the second stage, adjusted for tlsemce of a generated regressor.
To apply the Murphy and Topel (1985), we must assnommality for the residuals from
the linear regression estimated at the second.sfélgis is required for OLS to be maximum

likelihood (in Section 4, we check the impact of tiormality assumption using bootstrap.)

3.5. Results

Table 8 reports the effects of severalantecompetition proxies for negotiations and the
target debt ratio (our proxy for auction costs)tba bid premium. The bid premium is the
dependent variable in all specifications. The calanhave different proxies for ex ante
competition: (1) wave dummy, (2) predicted wave, d8al frequency previous quarter, (4)
deal frequency previous semester, (5) buyout funidiies and (6) NBER recession dummy.
Each specification includes the target debt ratid #re following control variables: cash,

toehold, target run-up, target size, target Tob@'scquirer idiosyncratic risk, acquirer to
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target q ratio, acquirer GIM index, standard deviation asranalysts’ forecasts of the

acquirer’s long term earnings growth. Variableinigbns are in Appendix D.

[Insert Table 8 About Here]

The coefficients for five proxies @x antecompetition out of six are at least marginally
significant with the expected sign. Deal frequesciagged a quarter and a semester and
buyout activities are strongly significant while weaand NBER recession hapevalues of
0.09 and 0.10 respectively. Even the least sigmtivariable, predicted wave, has the right
sign and g-value of 0.15. We note also that in all spectima, the target debt ratio has a
negative and significant coefficient. The overadityre that emerges is as follows. The signs
of all proxies ofex antecompetition are consistent with Proposition 1 ett®n 2 €x ante
competition has a positive impact on the bid premiuEx antecompetition proxies are
economically significant. An increase in the difabjuency during the previous quarter by
10% leads to an increase in the bid premium by%306 average. Bid premiums are, on
average, 7.5% higher during M&A waves. During sstens bid premium are reduced by
15% on average. Targets that negotiate under thespre of their debt agree to accept a
lower premium: the higher the auction costs peextivy the seller, the lower the premium.
This is consistent with Proposition 2 of SectionTBe coefficient of the Heckman’s lambda
is always negative but never statistically sigafit Endogenous sample selection seems not
to be a major issue for our sample of negotiations.

Some of the control variables are interesting. Tation between target run-up and the
bid premium is positive and significant in four seations out of six. This is consistent
with results previously reported in the literatysee, Schwert, 1996; Bettat al., 2000).
The bid premium decreases with target size [a redsdt reported in Betton et §2008)] and

increases with target Tobintg(shareholders of more valuable firms obtain higiremiums)
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and with acquirer idiosyncratic risk [which is c@tent with the arguments and empirical

evidence in Moeller et a{2007).]

4. Robustness checks and additional evidence

This section reports three robustness checks: ([darekng the set of control variables,
(2) testing the normality of residuals in regressiavhere the predicted M&A wave is the
proxy for ex antecompetition (3) and testing whether our proxiegxfntecompetition are
correlated with the gains that accrue to the mergiarties; (to ascertain whether the positive
impact of our proxies on the bid premium could erfsom their relation to the wealth
creation of the merger rather than to the pressicempetition among potential bidders).

Finally, in an effort to explain why our resultsntast with previous findings, we apply
the same methods to a broader samBEC filings which includes both negotiations and

auctions.

4.1. Additional control variables
To check for possible missing variables, we addeddhowing constructs:

- The dormant period, the time (in months) since aipts acquisition announcement in
the industry of the target. Song and Walkling (@00se the dormant period to measure
the degree of surprise. Since most of our ex aontapetition proxies are based on
industry takeover activity, the dormant period nidpe correlated with them and have
even more power. Moreover, the dormant period mrghate to later bid premiums
because an M&A deal could lead investors to ardteipthers in the same industry; this
could induce an upward revision in the prices afustry firms and result in lower bid
premiums when a potential target becomes an atztrgst.

- Acquirer free cash flow. Jensen (1986) arguesabqtirers with large free cash-flow are

more willing to undertake value-destroying dealpuesue personal objectives.
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- Executive insider ownership, because it reduces@geonflicts between managers and
their shareholders. Insiders are presumably ra@hicto undertake value-destroying
transactions, so they could be less aggressivetidtdewellen et al1985).

- A proxy for hubris-infected CEOs, who are too coefit of their valuations and thus
overbid (Roll, 1986). Our proxy for hubris is based the observed insider trading
activities of acquirer CEOs prior to the announcenuate.

- The average industry deal CAR during the year gadhe announcement date, to control
for industry attractiveness. Perhaps our proxfesxantecompetition are just picking up
target industry desirability. Of course, an atikacindustry is likely to entice numerous
competitive acquirers, so attractiveness and ante competition are not mutually
exclusive. From a buyer’'s perspective, a giverustiy is attractive if acquisitions are
wealth-creating. This is the rationale for using #verage de&l AR observed for M&A
transaction in the industry of the target duringrygrior to the announcement date.
These variables are defined in Appendix D. Tablel®ws the same organization as

Table 8. Each column corresponds to a given proxyexfante competition and the

econometric methods are the same as in Table 8ortungtely, lack of availability for some

of the five new control variables significantly texs the sample sizes. ONggotiationsub-
sample is now limited to 129 observations.

The main lessons from Table 9 are as follows. Thesstal significance of most proxies
is reinforced (despite the sample size reductiom), anost often, the associated coefficients
increase. The only exception is the NBER recessammable, for which the coefficient
remains negative but becomes insignificant. Theusioh of additional control variables
does not weaken the impact e antecompetition on bid premiums. The target debt ratio
coefficient remains uniformly negative but is gagally significant now in only three of the

six specifications. Concerning control variablesvoously present in Table 8, target size,
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target run-up and acquirer idiosyncratic risk reamsignificant but target Tobin’g loses its

significance. Among the new control variables, dlequirer's management insider ownership
is significant with a negative coefficient in sgezation (1). This is consistent with less
agency conflict. The average industry deal CAR rpt®m the announcement date is not
significant; so the previous results seem uncomtatad by industry attractiveness. Lastly,
the Heckman’'s Lambda coefficient keeps its negatign and becomes marginally
significant in one specification out of six. Tablebngs some support to the idea that, if
endogenous sample-selection plays a role, it leatsver bid premiums for negotiations on

average.

[Insert Table 9 About Here]

4.2. Robustness of the Murphy and Topel (1985) adpr# for non-normality

The predicted wave variable is a generated regréssor a first-stage logit model (see
Section 3.3 and Table 5). In Tables 8 and 9, wehes#&urphy and Topel (1985) theorem to
adjust thep-values reported in column (2). The adjustment gace is described in Section
3.4.2 and relies on the assumption that residualse second-stage regression are Gaussian.
Kolmogorov tests of normality reject normality wighhigh level of confidencep{value <
0.01).

Consequently, we need to check whethempthralues reported in Table 8 and 9 are robust
to the observed non-normality. Table 10 provideis theck. It reports a percentile-t
bootstrap based on case-by-case resampling (Efii@shirani, 1993), which is known to
converge fast (Horowitz, 2002) and should perforeti @ven in small samples.

Table 10 compares the Murphy and Topel (1985) adjuptgalues to percentile-t
boostrapp-values* when the predicted wave variable is thexprfor ex antecompetition.
The bootstragp-values are generally similar to tpevalues from Table 8. Hence it seems

safe to conclude that the overall inferences anrendoeven though the second-stage
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regression residuals depart from normality. Notat tthe predicted wave variable now

becomes marginally significant with a bootstpapalue of 0.10.

[Insert Table 10 About Here]

4.3. Ex ante competition proxies and gains frontthee

An alternative explanation for the above empirieults might be that our proxies exX
ante competition actually capture the gains (the syies)gof the mergel. To check this
possibility, Table 11 replicates the analyses preskeim Table 8, but this time with the value
weighted deal CAR (i.e., weighted bidder and taf@&Rs) as dependent variable. The value
weighted deal CAR represents the market's assessohghe gains from the merger. The
conclusion that emerges from Table 11 is unambigunase of ourex antecompetition
proxies has a statistically significant relatiorttwihe value weighted deal CAR. This rules
out one potential source of ambiguity. Note alsat the target debt ratio is not significant in
any of the specifications presented in Table 11lis Téinforces the notion that the target debt

ratio does not seem to proxy for (bad) target quati our sample.

[Insert Table 11 About Here]

4.4. Additional evidence

Boone and Mulherin (2007, 2008a) also present tesah the relations among
competition, bid premiums, acquirer and target CARd transaction procedures. They find
that competition (measured using information exgddrom SEC filings about the private
takeover process) does not affect acquirers’ CARSlad premiums. This apparent absence
of a relation between the observed number of bgjded premiums and acquirer CARs has
also been reported in other studies. Betton e{28l08, Table V), for example, using a

sample of 4,889 U.S. control contests for U.S. jputdrgets over the period 1980-2002,

"We are indebted to Robert Hansen for pointingtiistpossibility.

41



report a negative but not statistically significaffect of competition (measured by a dummy
variable for takeovers with multiple bidders) oe final offer premium.

This section explores one potential explanation hefsé previously-reported results,
which are in conflict with ours; viz., the samptE#dM&A deals in those studies included both
negotiated and auctioned deals. Mixing both tygfetsansactions in the same sample might
disguise the estimated role of competition. To tHat® this possibility, Table 12 presents
results analogous to those in Table 8 but forSBRE filingssample (591 transactions), which

contains negotiated and auctioned deals.

[Insert Table 12 About Here]

A clear picture emerges. Despite a larger samje, soefficients of theex ante
competition proxies are generally lower in absolutagnitude and less statistically
significant in Table 12 than in Table 8. Only thregicted wave proxy exhibits an increase in
statistical significance and out of six proxies fex ante competition, four are now
statistically insignificant. This result makes iitte sense. If acquirers choose negotiations
to avoid competition, one would expect them to laetipularly vigilant and to bid high
enough to deter competition when the likelihoodhigh that a rival acquirer will appear.
Thus, the bid premium should be particularly sewsitio the competitive environment in
negotiations. In the case of auctioned transastidhe competition is (formally or
informally) organized by the seller (or his advispfMhe level of bid premiums is pushed up
by this competitive selling procedure and bid prtams appear to be less sensitive to the
competitive environment. Consequently, a sampl&&A transactions that includes both
negotiated and auctioned deals does not disentaingleclations among bid premiunex
postcompetition andex antecompetition. Finally, it is worth noting (Table,4hat sample
average bid premiums are comparable between asctaml negotiations. Evidently,

competitive pressure is present during negotiatemen though it is not directly observable.
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The target debt ratio coefficient loses its statadtsignificance in all specification. This
result is again consistent with our theoreticaldprgons. Auction costs impact the target's
behavior during negotiations, not when an auctsadtually organized (these costs are sunk
conditionally on auction organization).

With respect to the control variables included he tregressions of Table 12, the
statistically significant toehold coefficient deges some comment. This is a surprising result
because it conflicts with Betton et al. (forthcog)inwho use a large sample of 5,825 bids
during the period 1973-2002. We note, however, tiatold is not statistically significant in
Tables 8 and 9 for negotiations and that toeholdhtriigg endogenous to the bid premium.
As emphasized in Betton et af2008), additional investigation is required to tbet
understand the relations among bid premiums, tokshahd other potentially endogenous
deal characteristics.

We conclude this section by mentioning that analsgempirical methods have been
applied to a larger sample of 2,398 transactiorisaliln fewer control variables because of
availability. The results (not reported for reasdiorevity) give no indication that the results

in Tables 8 to 12 are sample specific.

5. Conclusion

The market for corporate control plays an importafg as an external control device for
firms. Competition is essential for the efficiemtocation of management teams among
firms. However, based on previous evidence irfithencial literature, observed competition
among acquirers seems to be rather low; the vastrityaof deals have only a single bidder.
Yet there is indirect evidence of competition; mokthe gains in acquisitions accrue to the
target. These two facts deserve to be reconciles. Fdper has emphasized the roleenf
ante competition, which is not easily observable. Ewfetompetition seems largely absent

ex-post the existence of potential competitors propeldders toward more competitive
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actions. To capture this idea, we model a two-stageover process. The first stage is a
one-on-one negotiation with the target, conductedeu the threat of an auction. |If
negotiations fail, either a takeover battle amadmgls takes place, or an auction is organized
by the target. Our theory predicts that higherepbal competition perceived by the
negotiating partiesek antecompetition) draws forth higher first stage bids.

Next, we turn to an empirical test of this predinti Our results are mainly based on a
hand collected dataset of 591 M&A transactionsraui994-2006. The merger background
sections of SEC 14A and S-4 filings for mergers &40 filings for tender offers allows us
to isolate a one-on-one negotiations sub-samptaghesed to test our theoretical predictions.
We employ several alternative proxiesesf antecompetition: M&A waves, deal frequency
in the industry, private buyout funds activitiesdaNBER recessions. Our econometric
methods control for endogenous sample selecti@résults imply that the type of procedure
— negotiation versus auction — is chosen by thé idagmtor) and generated regressors. The
results are consistent with the initial intuitie@x antecompetition significantly increases the
bid premium for negotiated transactions.

The results also shed some light on puzzling featafethe M&A market. Why do
targets’ shareholders so frequently accept negotideals, if they would be better off with
more competitive bidders? Effectivex antecompetition can be the explanation. Let us
finally mention that our results bear some poligplications. Because auction costs impair
the role ofex antecompetition, a channel for the regulator to impriawe effectiveness of the
market for corporate control as an external cotgogmvernance control device is to lower
these costs. For example, a legal framework foammyng sales of firms by auctions could

bring interesting innovations.
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Appendix A: Expected seller revenue in a second price auction with N risk neutral
symmetric biddersand private values

Denote byv a bidder's valuation. The expected seller revesuthé expected second-
highest valuation since the highest bidder in asé@rice auction pays the second highest
bid, (which is the second highest valuation wherbalders bid their valuations.) Given a
uniform distribution forv, the cumulative density function of valuationsvis Valuations

being independent, the probability that thebidders valuation will be below is F(v) =v".

To derive the cumulative density function of thecset highest valuation (denoter}, (v)),

we note that the second highest valuation will e v in two cases: either al valuation
are belowv (which happens with probability®) or one valuation is above and the

remaining N -1 valuations are below (which happens with probability-v)y"*). There

are N possible occurrences of the latter casg(v) is therefore equal te" + N(@-vv).
The corresponding probability density function (dedof, (v)) is N(N-1v"?@-v). The
expected seller revenue can then be writteﬂija& (v)dv. Solving the integral, the expected

seller revenue appears to pe-1)/(N +1). Note finally that, by revenue equivalence, this

result holds quite generally (first-price sealed-auctions, second-price sealed-bid auctions,

English auctions and Dutch auctions, among others).



Appendix B: Formal description of the negotiation under the threat of an auction game
Game description The player set for our extensive game is {acquitarget}. We
denote by @ the start of the game,llaythe acquirer’s bid during the negotiation phasel an
by b, the initial acquirer’s bid during the second stémeeover battle. The actions available

to the target during the negotiation phase aecgépt Refuseé Terminal histories areb,
Accep) and p, Refuseb,). The player functioP(.) is P(d) = acquirer,P(b,) = target and
P(b, Refuse)= acquirer. The game encompasses three sub-gaif@@s:I'(b;) andI'(by,
Refusg

Players’ types and preference$Ve assume risk neutrality, so the acquirer’s anget’'s
preferences are fully described by their expectagoffis. We denote by; the target
valuation of the initial acquirer (the acquirerrsiteg the negotiation phase) and taythe
valuation of a given acquirer v; is a function of the market value of the targeinfmon
knowledge) and the synergies the acquirer antiegpatThe synergies are private to the
acquirer and define its tyd&We note that; is strictly increasing in synergies. Rivals dagrin
the second-stage takeover battle are referred to2asN (there are thereforl-1 rivals at
this stage). The acquirer and the target have iiegteknowledge of the valuations of
potential rivals acquirers. We denote the distidouofv; by F(.). Knowledge of(.), which
responds to the conditions of a cumulative derfsitytion, is common to the acquirer and
the target® That amounts to assuming that rival valuationsirdependent and identically

distributed. v; denotes the order statisticwffor theN-1 rivals. Soy(i) is the maximum of

(V2, ...,VN).

18 This private value framework is more suited tatstgic transactions, where the value creation ésifip to

the complementarities between the acquirer’'s aadatget’s activities, than to financial transacsioin which
the value creation depends on factors availabémyoacquirer (see Bulow et al., 1999).

' To be more precise, our approach adopts a dititital strategy (see Milgrom, 2004). tif denotes the
acquirer type, we assume thafollows a [0,1] uniform distribution and th&{.) is some invertible function

defined by,=F(t,), the inverse of the valuation function.
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Appendix C: Ex ante competition, the probability of negotiation failure and initial
acquirer and target expected profits.

Proposition 1 allows us to explore the consequeatas increase in the number of rivals
in the second-stage takeover battle on the fiegestorobability of refusal and the initial
acquirer and target expected profits (for easesufudsion, we considé&t-1 as a continuous
variable)®
- At the first stage, the target shareholders’ denisproblem is to choose between

(b, —v;) and[E( p,) =V, —c] [see Eg. (9)] and as shown in Section 2.2.4, bating are
increasing il -1, we conclude thaE(M;*%*" s increasing iMN—1

- The probability of the initial acquirer’s offer begnrejected is K(E(pz)—bl*). It's

derivative with respect tbl-1is

dK(E(pz)—bI)x{aE(pz)_ ob, } The first term
0(E(py)-b) [(N-D) d(N-I

is the probability density function corresponding K(.) and is therefore positive.

0E(p,) is positive and, !
3(N-1) o(N -1

is also positive (see again Section 2.2.4). So,

0E(p,) b
AN-1) o(N-1)

} can be either positive or negative depending enntlagnitude of
the two derivatives. The effect of the number @éls in the second-stage takeover battle
on the probability of the target shareholders rebgfthe initial acquirer's first-stage
offer is ambiguous. The expected price in the sge&bage increases but the equilibrium
bid b, also increases. Which effect dominates depends(9n(the distribution of the

second-stage takeover battle costs as perceivethebynitial acquirer) and=(.) (the

distribution of the potential rivals’ valuations the second-stage takeover battle, as

%0 N-1 can be dealt with as a discrete variable, assitde®en done up to now, but this is somewhat tedibns
alternative approach is to interpmédt-l as theex anteperception of the potential competition strengththia

second stage. Our results do not depend on thgifiimg assumption.
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anticipated by both the initial acquirer and thegé#'s shareholders). This ambiguous
relation betweerex antecompetition and the probability of the negotiadailing may
be one of the elements explaining why it is diffico empirically find a negative relation
between thex postobserved number of bidders and the acquirer’s mbaloreturns (see
Boone and Mulherin (2008a)).

- The initial acquirer's expected profit is given by.E@2). An increase itN-1 lowers

both the payoff in the event of successful negotiat (v, —b; ), and the payoff in the

event of a takeover battIeE(I'I §‘°q“"er)). So, the initial acquirer's expected profit clga

(and intuitively) decreases as the number of rivatbe takeover battle increases.
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Appendix D: Variables definitions

(COMPUSTAT is the source of variables referred tatbéyn number)

Variable

Description

Panel A. Dependent Variables

Bid Premium

The share price offered by the winning bidder tgeashareholders
deflated by the price of the target four weeksmpidathe announcement
date.

Panel B Ex anteCompetition Proxies

Wave

Dummy variable: 1 if the deal is announced durivgaae detected using
the algorithm in Harford (2005), O otherwise.

Predicted Wave

Output of a logit model where the dependent vagigbthe wave dummy
variable. Table 5 reports on estimation of thetlogddel. The
explanatory are defined in Panel E here below.

Deal Frequency
Previous Quarter

The number of deals announced in the target ingldstring the previous
quarter divided by the number of firms in that iatty at the beginning o
the previous quarter.

Deal Frequency
Previous Semester

The number of deals announced in the target ingldstring the previous
semester divided by the number of firms in thatstdy at the beginning
of the previous semester.

Buyout Activities

The ratio of aggregate buyout funds investmentlenJ.S. to aggregate
NYSE, AMEX and NASDAQ market value during the yeéthe
transaction announcement date.

NBER Recession

Dummy variable: 1 if the transaction occurred dgrinrecession period
(between March 2001 and November 2001), O otherwise

Panel C. Main control variables

Firm Characteristics

Size

Market value of equity (humber of shares outstagdiultiplied by the
stock price) at day -40 relative to the announcedrdate in billions of
dollars. The regressions use the natural log sfariable.

Relative Size

Ratio of target size to acquirer.size

Tobin’s g Ratio

Market value of assets over book value of assets:
(item6 — item60 + item25 * item199) / item6.

Acquirer to Target
Ratio

Tobin’s g of the acquirer divided by Tobingof the target.

Cumulative abnormal returns from day -39 to dayrdlative to the deal
announcement date, where the abnormal returnsoga@ed using the

Run-up beta-one model, which subtracts the daily marketfga return from
the daily return of each company.
Intangibles Firm intangibles over total assetsn8 / item6.

Sales Concentration

The Herfindahl-Hirschman concentration index of film’s sales (the
sum of squares of sales shares by industry). ®gleslustry are obtaine
using the COMPUSTAT Segment database.

Idiosyncratic Risk

Standard deviation of abnormal returns from day-20day -40 relative
to the announcement date. Abnormal returns arenastaising the beta-
one model, which subtracts the daily market padfatturn from the
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daily return of each company.

GIM Index

The Gompers, Ishii, and Metrick (2003) index camstied using
information from the Investor Responsibility ResgaCenter (IRRC)
database. Higher index levels correspond to morsgerial power.

St.Dev. of EPS
Forecasts

Standard deviation of long term earnings per sbeveith forecasts by
financial analysts; data the Thomson Financiald/B/database.

Debt Ratio

Long term debt plus current liabilit@digided by total assets

Market to Book

The market value of equity dividedthe book value of equity

Return on Assets

Operating income before depreciaivided by total assets

Target's Industry Characteristics

R&D Intensive Industry

Dummy variable: 1 if the target belongs to the $epen most R&D
intensive industries among the 49 Fama-French tridasIndustry R&D
intensiveness is the average value of the R&D fatiindustry firms.
The R&D ratio is R&D expenses (item46) by totaleisgitem6).

Regulated Industry

Dummy variable: 1 if the target belongs to onehef following Fama-
French industries: Utilities, Banks, Insurance @wsnmunication, O
otherwise.

Strong Antitakeover
State

Dummy variable: 1 for targets incorporated in satetermined by
Bebchuk and Ferrel (2002) to have strong takeouwpetdiments. These
states are Idaho, Indiana, Maryland, Nevada, G#éonsylvania, South
Dakota, Tennessee, and Wisconsin.

Industry Count

Natural log of the number of firms in the same Fdfmanch industry as
the target with a market value greater than thgetan the year prior to
the merger.

Deal Characteristics

Cash

Dummy variable: 1 for purely cash-financedsjéaotherwise.

Stock Dummy variable: 1 for purely stock-financezhi$, O otherwise.
Percentage of stocks held by the acquirer pritihécannouncement date.
Toehold Table 3 has a dummy version of this variable, winak a value of 1 if

the acquirer holds any shares of the target béfi@@nnouncement date
and 0O otherwise.

Target-initiated

Dummy variable: 1 if the deal is initiated by tlaeget, O otherwise;
(collected from the merger background section efSEC filings.)

Relative Deal Size

peal size, defined by SDC as the total value otcthesideration paid by
the acquirer, excluding fees and expenses divigeathuirer size.

Panel D. Additional con

trol variables

Dormant Period

Number of days between the announcement date ardghprevious
significant M&A deal in the industry (4-digit SI®de) of the target (se€
Song and Walkling (2000)), based on 16,736 comg|st&A
transactions in the SDC database that satisfietbtlaving criteria: (i)
deal size above $1 million, (ii) percentage of skareld before
transaction below 50%, (iii) percentage of shawdd hfter transaction
above 50% and (iv) U.S. target.

Free Cash Flow

Operating income before depreciation (item 13) mimterest expense
(item 15) minus income taxes (item 16) minus cagixpenditures (item
128), scaled by total assets (item 6).

Insider ownership

Percentage of acquiring firm’s equity owned by dlequirer’s top

management as reported in the Compustat ExecuCatpake.
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Hubris-infected CEO

Dummy variable: 1 if the following two conditionseamet: (i) over the 2t
year period prior to the acquisition announcemeité cthe acquirer’s
CEO increased net purchases (the difference betsleames bought and
shares sold by the CEO during a given time pergod) (i) over the 1-
year period following the acquisition announcendate, the acquirer's
CAR is in the bottom quatrtile of all acquirers’ @ar CARs. Acquirer
CEO insider trading activities are from the Thom&weuter Insider
Filings database. CARs are estimated using thedretanodel, which
subtracts the daily market portfolio return frone tfaily return of each
company.

Average Industry Deal
CAR;

The arithmetic average CAR for all transactions dweurred during the
year prior to the announcement date in the targettea-French industry,
Deal CAR is the average of the acquirer CAR angela€CAR weighted
by their respective market value. Market valuesestenated 40 days
before the announcement date. CARs are estimaiegl e beta-one
model, which subtracts the daily market portfokturn from the daily
return of each company.

Panel E. Determinants of Merger Waves

Market-to-Book

Industry median market-to-book ratio

3-Year Return

Median return in the industry for the three yeaismo the
announcement.

o(3-Year Return)

Intra-industry standard deviatiéthe 3-year return

C&l Loan Rate Spread

Difference between the rate charged for commeagidlindustrial loans
and the Fed funds rate, as reported in the U.SrBkReserve Bank’s
Survey of Terms of Business Lending. It is used psoxy for low
capital liquidity.

Economic Shock Index

First principal component of seven economic shaukables (the median
absolute change of net income over sales, assever, R&D, capital
expenditures, employee growth, ROA and sales gipwtmputed for
each industry-year.

Tight Capital

Dummy variable: 1 when, for a given industry, thedian market-to-
book ratio is below its industry-specific time-grimedian or the C&l
loan rate spread is above its time-series mediath€rwise.
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Table 1
The outcomes of the second-stage takeover battle

This table presents the possible outcomes of tbhenskestage takeover battle. Under the assumptions
introduced in Section 2, three outcomes are passibe rival highest valuation is below the initial
acquirer’'s bid (Case 1); or between the initialuacer’s bid and the initial acquirer’s valuationg$2

2); or above the initial acquirer’s valuation (C&e For each case, the outcome ppgethe target

shareholders profi7, > and the probability of occurrengeare reported.

Case 1 Case 2 Case 3
. . . Rival highest valuation Rival highest valuation
Rival highest valuation 2 ; . 5 - .
o . .| between initial acquirer bid above initial acquirer
below initial acquirer bid o . . .
and initial acquirer valuatio valuation
vy <b
w=" bi<viy<w Viy > Vi
Price =V
p2=b; P2= Vi P2= V1
1 Target _ o\ ~
Target profit 17, bp-vw-c 11,729 = Vy—Vr—c TLTE% =y ¢
Initial acquirer’s _ _ _ _
profit HZAcqwrer: V- bl HzAcqwrefz V- V(l) HzAcqwrer: 0
Probability _ N-1 ¢, =F(Vv)"" -F)"™* —1- E(v. )Nt
¢, =F(b) ¢, =1-F(v,)
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Table 2
Sample distributions by announcement year

N and % denote, respectively, the number of acduisitand the percentage of the sample in each
year. TheSDC sampleincludes 2,677 acquisitions on SDC that conformthe selection criteria
described in Section 3.1SEC Filingsis the sub-sample of transactions with sellingcpoures
identifiable from SEC filings.Auction includes transactions witimultiple bidders Negotiation
includes deals with a single buyer.

SDC SEC Filings Auction Negotiation

Year N % N % N % N %

1994 115 4.30 13 2.20 9 2.95 4 1.40
1995 225 8.40 43 7.28 23 7.54 20 6.99
1996 236 8.82 47 7.95 24 7.87 23 8.04
1997 340 12.70 57 9.64 30 9.84 27 9.44
1998 335 12.51 87 14.72 35 11.48 52 18.18
1999 322 12.03 69 11.68 30 9.84 39 13.64
2000 275 10.27 57 9.64 31 10.16 26 9.09
2001 192 7.17 31 5.25 16 5.25 15 5.24
2002 103 3.85 20 3.38 11 3.61 9 3.15
2003 141 5.27 39 6.60 22 7.21 17 5.94
2004 147 5.49 45 7.61 23 7.54 22 7.69
2005 129 4.82 41 6.94 27 8.85 14 4.90
2006 117 4.37 42 7.11 24 7.87 18 6.29
Total 2,677 100.00 591 100.00 305 100.00 286 100.00
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Table 3
Descriptions of samples

The SDC sampleincludes 2,677 acquisitions on SDC that confornthi® selection criteria described in Section SEC Filingsis the sub-sample of
transactions with selling procedures identifiablenf SEC filings. Negotiationincludes deals with a single buy@t.denotes the sample size. Variable
definitions are in Appendix D. For dummy variabtedy the mean is reported, which gives the proportf deals. The final column displays th&alue
from a test that the means of #hectionandNegotiationsamples are equal. Not available (N/A) entriedlierSDC sample are due to missing values.

Variable SDC=2,677) SEC FilingsN=591) Auction N=305) NegotiationN=286) p-value
Mean Median Mean Median Mean Median Mean Median

Panel A. Firm Size
Target Size ($ billions) 1.18 0.17 1.96 0.41 1.07 .300 2.91 0.55 0.00
Acquirer Size ($ billions) 7.84 1.44 14.09 4.97 3m. 4.32 17.06 6.49 0.01
Relative Size 59% 15% 20% 8% 18% 7% 23% 11% 0.05
Panel B. Deal Characteristics
Cash 20.32% 22.33% 28.85% 15.38% 0.00
Toehold 2.69% 1.86% 1.64% 2.10% 0.68
Target-initiated N/A 42.31% 60.66% 22.73% 0.00
Panel C. Target Characteristics
Tobin’s g Ratio N/A N/A 191 1.40 1.85 1.37 1.97 1.41 0.33
Run-up N/A N/A 4.75% 3.73% 4.84% 3.25% 4.66% 3.97% 0.90
Intangibles N/A N/A 9.73% 1.43% 9.25% 1.30% 10.23% 1.67% 0.44
Sales Concentration N/A N/A 0.06 0.04 0.06 0.04 70.0 0.04 0.50
Debt Ratio 0.33 0.30 0.35 0.32 0.32 0.31 0.36 0.34 0.95
R&D Intensive Industry 12.89% 28.60% 28.85% 32%0 0.89
Regulated Industry 25.33% 31.13% 32.46% 29.72% 0.47
Strong Antitakeover State 15.52% 18.44% 18.03% 8.88% 0.79
Panel D. Acquirer Characteristics
Idiosyncratic Risk N/A N/A 0.021 0.018 0.020 0.017 0.021 0.019 0.29
Acquirer to Target| Ratio N/A N/A 1.23 1.05 1.20 1.05 1.27 1.05 0.29
GIM Index N/A N/A 9.48 9.00 9.64 10.00 9.30 9.00 1D.
St.Dev. of EPS Forecasts N/A N/A 3.34 2.44 3.23 12.3 3.46 2.52 0.39
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Table 4
Bid premium andx-antecompetition proxies: Summary statistics

The SDC sampleincludes 2,677 acquisitions on SDC that confornthi® selection criteria described in Section SEC Filingsis the sub-sample of
transactions with selling procedures identifiablenf SEC filings.Auctionincludes transactions witmultiple biddersNegotiationincludes deals with a
single buyerN denotes the sample size. Variable definitionsragppendix D. The final column displays theralue of a test that the means of fgction

andNegotiationsamples are equal.

Variable SDCN=2,677) SEC FilingsN=591) Auction N=305) NegotiationN=286) p-value
Mean Median Mean Median Mean Median Mean Median
Bid premium 43.12% 34.37% 44.43% 34.45%  45.93% 36.39%  42.83% 32.62% 0.33
Ex ante Competition Proxies

Wave 32.51% 37.56% 38.03% 37.06% 0.81
Predicted Wave 22.70% 21.61% 22.09% 21.16% 21.85% 20.90% 22.33% 21.57% 0.44
Deal Frequency Previous Quarter 4.65% 4.21% 4.81% 4.31% 4.76% 4.15% 4.85% 4.42% 0.71
Deal Frequency Previous Semester 8.81% 8.07% 9.01% 8.13% 8.98% 8.13% 9.04% 8.14% 0.85

0.21% 0.17% 0.20% 0.17% 0.19% 0.16% 0.21% 0.17% 0.08

Buyout Activities

NBER Recession 5.60% 4.91% 4.59% 5.24% 0.71
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Table 5
Predicted merger waves

A logit model is estimated in order to predict margriaves within the 49 Fama-French industries over
the period 1992-2007. The sample sik® & 8,820, which is the number of months in thegia
times the number of industries. The dependent bigrigs equal to one if the industry-month is
identified as being in a merger wave using Harfer(?005) algorithm. Industry merger waves are
determined using a sample of 7,510 completed degisacted from the SDC database, which involve
U.S. targets and with deal sizes over $50 millibme explanatory variables of the logit are measured
at the year-end prior to the acquisition announcgmé/ariable definitions are in Appendix D. The
goodness of fit is measured by the likelihood-rdti®) statistic with its correspondingvalue. %
Correct Predictiondenotes the percentage of industry-months coyretdksified as being in or out of

a wave.

Variable Coefficient p-value

Intercept 2.02 0.00
Market-to-Book 0.04 0.02
3-year return 0.62 0.00
o(3-year return) 0.17 0.00
C&l Loan Rate Spread -6.19 0.65
Economic Shock Index 1.42 0.00
Economic Shock Index * Tight Capital -1.03 0.01
LR Statistic 322.10 0.00
% Correct Prediction 79.34%

N 8,820
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Table 6
Correlations

Panel A reports correlations amoeg-antecompetition proxies. Panel B present correlatiamong
the target’s Tobin’s], Market to Book ratio, Return on Assets and Dakbibr Variable definitions are

in Appendix D. Statistical significance of the adation coefficient is assessed by a classicalestud
test. *** ** and * denote statistical significaacat the 1%, 5%, and 10% level, respectively. The
significance of the correlation betweddeal Frequency Previous Quarteand Deal Frequency
Previous Semestés not reported because the two variables ovdnjagne quarter.

Panel A. Correlations amotiitx-anteCompetition Proxies

Deal Deal
Wave Predicted Frequency Frequency Buyout NBER
Wave Previous Previous Activities Recession
Quarter  Semester

Wave 1.00
Predicted Wave 0.27%** 1.00
Deal Frequency 0.34%% Q.12+ 1.00
Previous Quarter
Deal Frequency 0.39%*  0.26%* 0.71 1.00
Previous Semester ) ’ ’ '
Buyout Activities 0.02 0.36%** 0.06 0.12* 1.00
NBER Recession -0.18*** -0.19%** -0.11* -0.02 -0 1.00

Panel B. Correlations between Target Debt RatioRinadncial Health Indicators

- Marketto Return on .
Tobin’sq Book Assets Debt Ratio
Tobin’sq 1.00
Market to Book 0.19*** 1.00
Return on Assets 0.12** 0.09* 1.00
Debt Ratio -0.07 0.19%** 0.15%** 1.00
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Table 7
Probability of negotiation

A probit model is fit to the 591 deals with ideralile selling procedures (negotiations or auctions)
from SEC filings. The dependent variable is a duntmgt indicates a negotiated deal. Variable
definitions are in Appendix D. The probit's goodses fit is measured by the likelihood-ratibR)
statistic and its correspondinmgvalue. % Correct Predictiondenotes the percentage of transactions
correctly classified as a negotiation or an auction

Variable Coefficient p-value

Intercept 0.05 0.96
Target Tobin'g ratio -0.01 0.81
Target Intangibles 0.40 0.29
Target Sales Concentration 0.03 0.88
Relative Deal Size 0.08 0.59
Acquirer Size 0.03 0.52
Stock 0.45 0.00
Target-Initiated -1.01 0.00
Industry Count -0.10 0.10
R&D intensive industry 0.03 0.85
Strong Antitakeover State -0.04 0.79
LR Statistic 112.4 0.00
% Correct Prediction 68.18%

N 591
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Table 8
Multivariate analyses

The dependent variable is tBed Premiumin all specifications. Only the proxy fex antecompetition changes from one specification to eotDeal Freq.

Q-1 andDeal Freq. S-Icorrespond tdeal Frequency Previous Quartand Previous Semesterespectively. Variable definitions are in Append. All
specifications are estimated by ordinary least mrgubleckman’s Lambd# the inverse Mills ratio, obtained using the istage Heckman (1979) procedure
described in Section 3.4. The first-stage estimatiothe probability of negotiation is reportedTiable 7. Standard-errors are adjusted in the ses@ge as
described in Section 3.$-values reported in column (2) are adjusted to actcdor Predicted Wavéeing a generated regressor (see Section 3.4 for a
description of the adjustment procedu®3.andF-Statisticdenote the r-square and the Fisher statistichiemrégression, respectivelf.is the number of
observations.

Negotiation SampleN=286)

Variable (1) . (2) ) (4) (5) I (6) .
Wave Predicted Wave Deal Freq. Q-1 Deal Freqg. S-1 Buyout Activities NBER Recession
Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value
Ex ante Competition Proxy 0.08 0.09 0.42 0.15 1.36 0.05 1.11 0.02 52.75 0.00 -0.15 0.10
Target Debt Ratio -0.17 0.04 -0.15 0.08 -0.15 0.06 -0.14 0.08 -0.14 0.08 -0.15 0.06
Control Variables

Cash 0.06 0.31 0.06 0.34 0.07 0.25 0.07 0.23 0.10 0.10 0.06 0.34
Toehold 0.17 0.89 0.26 0.83 0.26 0.83 0.28 0.82 0.07 0.95 0.25 0.84
Target Run-up 0.20 0.09 0.21 0.08 0.19 0.11 0.18 0.13 0.21 0.07 0.20 0.09
Target Size -0.07 0.00 -0.06 0.00 -0.07 0.00 -0.07 0.00 -0.06 0.00 -0.06 0.00
Target Tobin'g) Ratio 0.04 0.01 0.04 0.01 0.05 0.00 0.05 0.00 0.04 0.01 0.04 0.01
Acquirer Idiosyncratic Risk 7.82 0.00 8.38 0.00 8.05 0.00 7.76 0.00 8.22 0.00 9.21 0.00
Acquirer to Targeq Ratio -2E-2 0.95 -4E-4 0.99 3E-3 0.90 0.01 0.86 -3E-3 0.90 -2E-3 0.93
Acquirer GIM Index -0.01 0.54 -0.01 0.58 -0.01 0.45 -0.01 0.46 -0.01 0.39 -0.01 0.55
St.Dev. of Acquirer EPS Forecasts-1E-4 0.98 -1E-3 0.83 -2E-3 0.80 -2E-3 0.76 -1E-3 0.91 -2E-3 0.81
Heckman's Lambda -0.1 0.19 -0.10 0.20 -0.09 0.23 -0.09 0.20 -0.10 0.18 -0.09 0.21
AdjustedR? 24.1% 23.9% 24.3% 24.7% 25.9% 24.0%
F-Statistic 7.22 0.00 7.14 0.00 7.31 0.00 7.45 0.00 7.94 0.00 7.19 0.00
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Table 9
Multivariate analyses with additional control vénlies

The dependent variable is tB&d Premiumin all specifications. Only the proxy fex antecompetition changes from one specification to aeoDeal Freq.

Q-1 and Deal Freq. S-Icorrespond tdDeal Frequency Previous Quartand Previous Semesterespectively. Compared to Table 8, additionaitam

variables are includedormant Period Acquirer Free Cash FlowManagement Ownershiglubris-Infected CECand Average Industry Deal CAR

Variable definitions are in Appendix D. The econdmeemethods for the different specifications dre same as in Table &2 andF-Statisticdenote the r-
square and the Fisher statistic of the regressi@pectivelyN is the number of observations.

Negotiation Sample (N=129)

Variable (1) . (2) (3) (4) (5) I (6) .
Wave Predicted Wave Deal Freq. Q-1  Deal Freq. S-1 Buyout Activities NBER Recession
Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value
Ex ante Competition Proxy 0.17 0.02 0.94 0.02 3.65 0.00 2.15 0.00 60.80 0.01 -0.08 0.64
Target Debt Ratio -0.26  0.05 -0.20 0.13 -0.23 0.08 -0.21 0.10 -0.17 0.19 -0.18 0.18
Control Variables

Cash -0.02 0.82 -0.03 0.78 0.01 0.93 -0.01 0.93 0.06 0.50 0.01 0.88
Toehold 1.25 0.48 2.21 0.21 1.79 0.30 1.80 0.30 2.00 0.25 1.85 0.30
Target Run-up 0.45 0.01 0.50 0.00 0.43 0.01 0.40 0.02 0.46 0.01 0.47 0.01
Target Size -0.10 0.00 -0.09 0.00 -0.10 0.00 -0.10 0.00 -0.08 0.00 -0.08 0.00
Target Tobin’gy Ratio 0.01 0.67 0.01 0.59 0.02 0.36 0.02 0.38 0.01 0.58 0.01 0.61
Acquirer Idiosyncratic Risk 5.98 0.13 8.34 0.03 6.58 0.08 5.35 0.17 8.81 0.02 8.69 0.03
Acquirer to Target] Ratio -0.04 0.26 -0.02 0.53 -0.02 0.58 -0.02 0.61 -0.02 0.52 -0.03 0.40
Acquirer GIM Index 2E-3 0.89 0.01 0.55 4E-3 0.73 2E-3 0.88 4E-3 0.72 0.01 0.64
St.Dev. of Acquirer EPS Forecasts -5E-3 0.56 -0.01 0.48 -0.01 0.43 -0.01 0.41 -4E-3 0.63 -0.01 0.47
Dormant Period -6E-5 0.55 -6E-5 0.55 -3E-5 0.81 -3E-5 0.80 -1E-4 0.32 -8E-5 0.47
Acquirer Free Cash Flow -0.26 0.59 -0.33 0.49 -0.33 0.49 -0.20 0.67 -0.34 0.48 -0.29 0.55
Insider Ownership -5.67 0.06 -4.06 0.17 -4.13 0.16 -3.82 0.19 -2.58 0.39 -3.74 0.21
Hubris-infected CEO 0.03 0.76 0.07 0.46 0.08 0.39 0.09 0.33 0.04 0.66 0.09 0.35
Average Industry Deal CAR -0.67 0.21 -0.56 0.29 -0.77 0.15 -0.77 0.15 -0.75 0.16 -0.70 0.20
Heckman’s Lambda -0.19 0.13 -0.16 0.21 -0.20 0.11 -0.21 0.09 -0.20 0.12 -0.17 0.17
AdjustedR? 34.5% 34.4% 36.0% 35.9% 34.6% 31.6%
F-Statistic 3.44  0.00 3.43 0.00 3.67 0.00 3.66 0.00 3.46 0.00 3.02 0.00
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Table 10
Bootstrapp-values with the predicted wave proxy, a genereggdessor

This table compares Murphy and Topel (1985) adjugtealues (see Section 3.4) to percentile-t
bootstrapp-values when th@redicted Wavés the proxy for ex-ante competitionPredicted Wavés

a generated regressor from a first-stage logit m@ee Section 3.3 and Table 5). Variable defingio
are in Appendix DCoef andp-value are from Table 8 column (2) and are repredugere to ease
comparisonp-value* is the corresponding bootstrap values 1 @&ferated samples.

Negotiation Sample

Variable (N=286)
Coef.  p-value p-value*
Predicted Wave 0.42 0.15 0.10
Target Debt ratio -0.15 0.08 0.01
Control Variables
Cash 0.06 0.34 0.23
Toehold 0.26 0.83 0.69
Target Run-up 0.21 0.08 0.10
Target Size -0.06 0.00 0.00
Target Tobin's g Ratio 0.04 0.01 0.02
Acquirer Idiosyncratic Risk 8.38 0.00 0.00
Acquirer to Target q Ratio -4E-4 0.99 0.96
Acquirer GIM Index -0.01 0.58 0.32
St.Dev. of Acquirer EPS Forecasts -1E-3 0.83 0.63
Heckman’s Lambda -0.10 0.20 0.18
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Table 11
Ex antecompetition proxies and gains from the trade

The dependent variable is tBeal CARIin all specifications. Th®eal CARIs the value-weighted sum of the acquirer andahgetCARs The acquirer and
the target CARs are obtained using the market medefn generating process. The market model aiefiis are estimated over a window from day -200 to
day -30 with respect to the announcement date.eVbat window goes from day -5 to day +5 with respet¢he announcement date. The market values of
the acquirer and the target are obtained usingeharkces 30 days before the announcement datg.t@mlproxy forex antecompetition changes from one
specification to anothebeal Freq. Q-landDeal Freq. S-Icorrespond tdDeal Frequency Previous Quartand Previous Semesterespectively. Variable
definitions are in Appendix D. All specificationseaestimated by ordinary least squatdsckman’s Lambd#s the inverse Mills ratio, obtained using the
two-stage Heckman (1979) procedure described itidde8.4. The first-stage estimation of the probgbof negotiation is reported in Table 7. Stardia
errors are adjusted in the second stage as desanb®ection 3.4p-values reported in column (2) are adjusted to aetdor Predicted Waveébeing a
generated regressor (see Section 3.4 for a déaseaript the adjustment procedurdj? and F-Statistic denote the r-square and the Fisher statisticHer t
regression, respectively. The number of observali®286 in all specifications.

Variable (1) . (2) (3) (4) (5) I (6) .
Wave Predicted Wave Deal Freq. Q-1 Deal Freq. S-1 Buyout Activities NBER Recession
Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value
Ex ante Competition Proxy -0.01 0.46 -0.02 0.74 -0.003 0.99 -0.09 0.43 2.422 0.54 -0.031 0.17
Target Debt Ratio 0.02 0.39 0.01 0.44 0.02 0.42 0.01 0.45 0.016 0.40 0.016 0.40
Control Variables

Cash 0.028  0.05 0.028 0.05 0.028  0.05 0.027 0.06 0.029 0.04 0.026 0.07
Toehold -0.018 095 -0.020 095 -0.012 097 -0.026 0.93 -0.012 0.97 0.018 0.95
Target Run-up -0.002 096 -0.003 092 -0.003 0.91 0.000 099 -0.004 0.90 -0.007 0.80
Target Size 0.003 041 0.002 0.48 0.002 0.51 0.003 0.40 0.002 0.47 0.002 0.53
Target Tobin'g Ratio -0.009 0.01 -0.009 0.01 -0.009 001 -0.010 0.01 -0.009 0.016 -0.010 0.00
Acquirer Idiosyncratic Risk 0.852 0.12 0.803 0.14 0.812 0.14 0.850 0.12 0.811 0.14 1.003 0.07
Acquirer to Target] Ratio -0.003 0.67 -0.003 0.65 -0.003 0.64 -0.003 0.60 -0.003 0.62 -0.003 0.59
Acquirer GIM Index 0.001 0.64 0.001 0.65 0.001 0.65 0.001 0.61 0.001 0.68 0.001 0.65
St.Dev. of Acquirer EPS Forecasts-0.001 055 -0.001 0.61 -0.001 0.60 -0.001 0.63 -0.001 0.61 -0.001 0.56
Heckman’s Lambda 0.014 042 0.013 0.43 0.013 0.44 0.013 043 0.013 045 0.013 0.44
AdjustedR? 4.6% 4.5% 4.4% 4.7% 4.6% 5.1%
F-Statistic 1.11 1.07 1.06 1.11 1.09 1.22
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Table 12
The bid premium analysisSEC Filingssample

The SEC Filingssample includes auctions (multiple bidders) argbtiations (single bidder.) The dependent varigbt@éeBid Premiumin all specifications.
Only the proxy forex antecompetition changes from one specification to lamoDeal Freq. Q-landDeal Freq. S-Torrespond tdeal Frequency Previous
QuarterandPrevious Semesterespectively. Variable definitions are in Append@. All specifications are estimated by ordinaggdt squaresHeckman’s
Lambdais the inverse Mills ratio, obtained using the istage Heckman (1979) procedure described in $e@&id. The first-stage estimation of the
probability of negotiation is reported in TableStandard-errors are adjusted in the second stadesasbed in Section 3.4-values reported in column (2)
are adjusted to account fBredicted Wavdeing a generated regressor (see Section 3.4 deseription of the adjustment procedur&? and F-Statistic
denote the r-square and the Fisher statistic foragression, respectivelil is the number of observations.

SEC Filings SampleN=591)

Variable (1) . (2) ) (4) (5) . (6) .
Wave Predicted Wave Deal Freq. Q-1 Deal Freqg. S-1 Buyout Activities NBER Recession
Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value
Ex ante competition proxy 0.03 0.30 0.36 0.06 0.54 0.30 0.56 0.11 40.99 0.00 -0.09 0.16
Target Debt Ratio 0.06 0.33 0.08 0.20 0.07 0.26 0.07 0.25 -0.07 0.24 0.06 0.27
Control Variables

Cash 0.04 0.25 0.05 0.17 0.04 0.22 0.04 0.22 0.08 0.04 0.04 0.24
Toehold 3.57 0.00 3.53 0.00 3.54 0.00 3.56 0.00 3.38 0.00 3.55 0.00
Target Run-up 0.34 0.00 0.34 0.00 0.33 0.00 0.32 0.00 0.34 0.00 0.35 0.00
Target Size -0.06 0.00 -0.06 0.00 -0.06 0.00 -0.07 0.00 -0.06 0.00 -0.06 0.00
Target Tobin'g Ratio 0.03 0.01 0.03 0.02 0.03 0.01 0.03 0.00 0.03 0.01 0.03 0.01
Acquirer Idiosyncratic Risk 6.03 0.00 6.55 0.00 6.12 0.00 5.95 0.00 6.03 0.00 6.65 0.00
Acquirer to Targeq Ratio -4E-3 0.83 -0.01 0.79 -2E-3 0.91 5E-4 0.98 -0.01 0.81 -0.01 0.80
Acquirer GIM Index -1E-3 0.83 -2E-3 0.78 -2E-3 0.73 -2E-3 0.73 -3E-3 0.64 -1E-3 0.81
St.Dev. of Acquirer growth -1E-3 0.75 -2E-3 0.62 -2E-3 0.65 -2E-3 0.64 -1E-3 0.76 -2E-3 0.65
AdjustedR? 21.1% 21.4% 21.1% 21.3% 22.4% 21.2%
F-Statistic 13.86 0.00 14.14 0.00 13.86 0.00 14.03 0.00 14.99 0.00 13.96 0.00
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