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Abstract:

This paper examines the combination of cash ancke gbeyments proposed in the corporate
acquisition process. Particularly, it analyzes t¢baditions of an optimal mixed payment in
the context of an asymmetry of information. Usingnadel, we highlight that setting the
conditions of payment is an endogenous part okaaotzer agreement between the acquirer
and the target. Our contribution is to show howthie acquisition process, the setting of the
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and the gains that result from the transactionoun model, we internalize asymmetries of
information and possible exaggeration biases. Bollhinfluence the joint setting of a mixed
payment scheme.
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Corporate acquisition process: Is there an optimatash/equity payment mix?

Introduction

Merger and acquisition transactions may appearlaimegardless of whether the payment is
made by cash or by issuing new shares. Howevtrese means of payment were equivalent, a
mixed payment with both cash and shares would bésesedundant. In fact, many massive
takeover bids with mixed payment schemes have tigcecncurred. In a sample of 1,361
European acquisitions, Martynova and Renneboog9)2@0idenced that mixed cash-equity
payments represent 19% of the number of transagtiomore than full equity payments
(18.2%). On the theoretical side, Eckbo et al. @3fgnal that mixed offers are considered an
“enigma.” Recalling that most mergers are non-fmsthe question of the optimal mode of
payment arises independently of the existencecohapetition between bidders.

The endogenous nature of mixed cash-equity payntexgsnot been extensively addressed in
the literature, at least from a contractual appnoda information asymmetry problem is at the
heart of the optimal design of cash-equity paymangsich a context. The purpose of the paper
is to design the optimal mixed-payment scheme ifrasnework of double asymmetry of
information and to examine how the acquisition psst may lead to a joint agreement in
determining the optimal ratio for cash-share payenhe cash percentage variable is a full
part of the agreement and has to be set optimatigsidering the information level of both
parties. Paying with stocks will allow for risk shy. The risk is not only an economic risk of
value but also an information risk due to the dipancies between the information levels of
each party and to the possible exaggeration from marty to the other. The acquirer has
imperfect information about the target firm and nfagr that information delivered by the
seller is possibly biased. Conversely, the selterschot know what the gains of synergy will be

when the acquisition is complete.

Since Hansen (1987) and Eckbo et al. (1990), tiieateanalysis of the design of mixed
payment in mergers and acquisitions (M&As) has beeited. We add to this literature by
following a contractual approach. Using a one-gknmodel, this paper contributes to the
analysis of the joint setting of cash-equity paytmerhemes in the acquisition process. We

outline the trade-off between the percentage paidash and the percentage of the economic



gain of the whole acquisition captured by the tésgehareholders. The cash percentage is also
linked to the economic context of the acquisitibrotigh the correlation coefficient between
the expected gains on the target's assets andctiigrar's assets. Economic diversification
motives will impact the scheme of payment. Thus,ghyment mix may retroactively influence
the offer price. We show how the cash-percentagéngeis a key element of private
information sharing regarding the gains of syneagg the gains resulting from the transaction.
In our model, we internalize asymmetries of infotima and possible exaggeration biases from
both sides. These factors will influence the jaatting of a mixed payment scheme. The role
of a company’s communication policy is identifiad the process of the transaction. A self-
balanced process that involves the idea of trushirgess is identified. It appears that the final
takeover price should be sensitive to the desigthefpayment scheme and that disclosing
pieces of private information is a necessity dutimg negotiation process. We derive testable

propositions from the model.

The first Section will review the prior literaturéhe second Section will set the model and
solve the optimal payment structure in a contexiagymmetrical information between the
buyer and the seller. The third Section introdutes role of communication policies and
analyzes the process of negotiation between thertand the target shareholders.

1 — Literature Review

The literature on means of payment developed botkropirical and theoretical grounds. The
use of mixed payment schemes was proposed aslantbeins, between full-share and full-cash
payments. In the empirical literature, mixed paytaeare not explained but rather observed.
Analytical attention was first given to the alteigahoice between cash or share payments. The
theoretical literature explaining mixed paymentsessentially based on the asymmetry of

information.

1.1 Empirical analysis

The empirical literature on mixed cash-equity pagtaes relatively recent. On factual grounds,
mixed payment schemes have become increasinglyriemgoin mergers and acquisitions,
particularly when considering offers for large fsnGoergen and Renneboog (2004) analyzed
public takeover bids in Europe during the 1990sar&ixing a sample of 156 offers, 93 were

pure cash, 37 were pure shares, and 18 were miagohgnts. Faccio and Masulis (2005)



considered a larger sample of 3,667 mergers origitiqns of European firms at the end of the
1990s. Mixed payment bids account for only 11.3%hese M&As. However, the average size
of a mixed-payment takeover bid was five times (illion USD) greater than the size of a
standard pure cash offer (209 million USD). Mixealyment schemes represent a far greater
proportion of transactions, as the value of thedaations rises. However, this discrepancy is
largely explained by cross-border transactions,revimeany small deals are paid in cash. Cash
payments seem to be more frequent with relativedglstargets, with a total of 80.2% of the
number of transactions completed entirely in cdshrecent years, the number of mixed-
payment takeovers has been increasing. MartynodaRamneboog (2006) considered 1,721
European takeovers between 1993 and 2001 and digtbthat 54% were all-cash, 25% were
mixed, and 20% were all-equity transactions. BenaArand Andre (2007) examined 293
Canadian mergers and acquisitions over the pefia@@8-2002. The average composition was
58% cash-only, 19% stocks-only and 22% mixed paysadidowever, the latter represented
32.3% of the total value of the transactions, iatlig that mixed-payment takeovers occur
particularly in the highest valued transactionsr Ruxed-payment takeovers, the average
percentage of cash was 49%, but the standard deviatas 50%, corresponding to huge

differences between payment schemes.

1.2 Influence of the context of the transaction

Cash payments typically represent a larger shamrasfs-border acquisitions. An information
asymmetry problem develops, as the value of asdetsforeign company is more difficult to
assess. The greater the distance between firms$idher the percentage of payments in cash
(Chevalier and Redor, 2010). A dividend-cateringdthesis has been proposed by Zhang
(2009). This hypothesis explains the percentageash payments in acquisitions. Conversely,
the tax system favors equity payments. Share paggnwetl entail deferred tax payments (see
the survey by Chevalier and Redor, 2007). The coitnge nature of the takeover has been
identified in the literature as a strong argumentdash payments (Fishman, 1989; Berkovitch
and Narayanan, 1990). Cornu and Isakov (2000) dpedl a model in the context of a
competitive offer between two acquiring firms. Pugesh offers are dissuasive because they
reveal a buyer with a strong will to acquire thegé firm. Yet, the majority of mergers and
acquisitions are non-hostile. The characteristiche payment scheme have to be analyzed in

the context of the known success of the takeover.



The analytical literature that explains mixed-papmgchemes in M&As follows the standard
strands of corporate financing theory or focusesignaling equilibrium and the asymmetry of

information.

1.3 Corporate financing theory, governance androbnt

The question of partial payment in cash may exptiessxistence of financial constraints. If
the financial leverage is binding, cash financiediimited by the possibility of raising debt
(Myers and Majluf, 1984). Payments of acquisitianth cash, whether full-cash or mixed-cash
payments, need to be financed. The acquirer mag iasd sell new equity stocks, issue debt or
use the firm’s cash holdings. Martynova and Renogb(®009) empirically analyzed the
financing decisions behind the choices of the mednsayment in M&A transactions. They
found that the financing choices are not systeratyidinked with the means of the payment

choices.

Corporate governance may also help to analyze thensof payment in public or private
takeover offers (Amihud et al., 1990, Martin, 1998accio and Masulis (2005) explain mixed
payments in takeovers both by the structure ofcthv@rol and the debt level of the acquiring
firms. Accordingly, payment in cash, which is calesied equivalent to issuing debt, does not
modify the control of a dominant shareholder of #oguiring firm. Conversely, payment by
shares can easily modify the structure of ownerahip control, particularly in European firms,
where some shareholders are dominant. Faccio arsliligfatest on European mergers and
acquisitions supports the idea of a preferenceafazash payment when there is a large
shareholder owning 20% to 60% of the capital of thg/er. Managers also prefer cash
financing when they own a significant portion oé tbapital directly or indirectly through stock
options (Stulz, 1988). Buying a target of which @nship is concentrated may unbalance the
controlling ownership of the buyer because a newchkiiolder joins the control game (Chang
and Mais, 2000).

1.4 Signaling, asymmetry of information and riskishg explanation

The means of payment can be viewed as a signdieamarket. In a certainty context, a
takeover will become impossible if the target'srehalders know their company’s true value
because they will ask for a price that is at lesgiivalent to that value (Grossman et Hart,
1980). Most analyses assume a situation in whieratdguirer has better private information on

the overall outcome of the acquisition than theear Shareholders of the target firm have



lower information on its future value. The meanspaiyment disclose a signal regarding the
future economic perspectives of the two mergeddir&/ 100% cash offer is a good signal; the
buyer has sufficient reliable information about theget. An empirical study by Megginson et
al. (2004) on the long-term performance resultimgnf mergers confirms that a cash payment is
a reliable signal of the future creation of valueng-term underperformance of purely stock-
financed deals, consistent with the results of Negn et al., has been shown by Loughran et
al. (1997), André et al. (2004) and Antoniou an@@l(2004). Other authors (Gosh, 2001; Linn
et al., 2001) have found that cash acquisitions alay be empirically associated with better

operating performance.

The market-signaling role of the means of paymes also studied within several event-study
works (Travlos, 1987; Amihud, Lev and Travlos, 198&llamy and Lewin, 1992, Martin

1996, Houston and Ryngaert, 1997). The acceptahaepayment with shares by the target’s
shareholders signals favorable perspectives ofdyitofits. Chang (1998) outlines the idea that
private takeovers using share payments are linkéthportant and positive abnormal returns in
the United States. Similar studies were proposeHulier et al. (2002) in the United States and
by Da Silva Rosa, Limmack and Woodliff (2003) insalia. Goergen and Renneboog (2004)
also provide evidence for the role of the meanpayiment with a sample of public European

offers. However, these studies were mostly basetDOfo cash or share payments.

Previous works have not explicitly considered tleeyvspecific case of the payment-scheme
design in the process of a takeover with doublermation asymmetry between an acquiring
firm and a target company. Hansen (1987) was thst fto mention that each

manager/shareholder has private information orots value and has incomplete information
on the nature of the assets he receives. The lgdaim buys assets of an uncertain value and
may want to share the valuation risk by paying veitjuity based on the newly merged group.
The target’s shareholders will receive shares o economic project based on forecasted
profits and synergies. They may also insure thevasdby receiving cash and avoiding shares.
Hansen (1987) introduced the idea of a “double lesreffect” and risk-sharing behaviors. The
fraction of equity capital the bidder wants to ligeereveals private information about the

buyer’s future value and expected profits. If thwice of the means of payment discloses
private signals to other parties, it will in retuatso influence the process of negotiation.
Hansen’s model explains the probability of payingcash or in shares but does not focus on

mixed-payment schemes. Eckbo, Giammarino and He{tR80) refer explicitly to an optimal



mixed cash-shares payment and were the first tbliglg that weighing between these two
means of payment will reveal to other parties tbgpective quality of competitive buyers.
Recent contributions are empirical papers. Cha@g&Lexpanded on the idea that an exchange
of information can help solve the problem of douin®rmation asymmetry. He introduced a
prior holding in the target’s capital (“toehold”$ @ means to reduce the buyer's asymmetry of
information. In such a situation, the buyer hasdraenside knowledge of the target, especially
if he holds a large portion of the capital. Herowl &ie (2002) find no evidence that the method
of payment conveys information about the acquirfetisre operating performance. Cheng et al.
(2008) used a sample of US firms to compare thenasstry of information, bid premiums and
the means of payment. They showed that the meansawgient and bid premiums are
interdependent, with means of payment heavily dardng the price paid in the deal for a
given asymmetry of information between the two ipartThis suggests that the two terms are

linked from a contract-design perspective.

2 — Optimal payment mix and the role of informationasymmetries

A model of agreement setting between acquiring tanget firms allows for obtaining more
insight into the payment-mix decision. M&As are traits to sell the assets of the target firm
to a buyer with the goal of creating a merged nfithe double information-asymmetry

problem is at the heart of the optimal design sheaquity payments in a contractual approach.

2.1 Assumption and setting of the model

The question remains regarding how to set a paymehéme in the situation of double
information asymmetry between risk-averse buyers sallers. This has not been extensively
analyzed in the literature, except in the procésstakeover with several competitors. Here, we
assume that the success of the takeover is cedhia generally agreed-upon price.
Nevertheless, the means of payment are to be geyment with shares is a guarantee against
a possible valuation mistake of the target. It\afothe splitting of, first, the future gains
ensuing from the acquisition and, second, the risdsveen parties. The buyer can imagine
other ways to guarantee his purchased value otatget firm; the buyer can be asked to
guarantee a limited value on the liabilities, whmakans that in the case of hidden or possible
losses, the seller will reimburse all or a portwinthe losses. The acquirer can also pay a
transaction price indexed on future activity orfgirigures. Another solution is to make the

seller share in the risk and uncertainties of takier of the acquired firm and future gains by



transforming him into a shareholder of the newlyrged firm. A partial payment in shares is a
self-insured policy when facing information asymrgetvith the target firm. The target
shareholders paid with shares will receive a piatth@ uncertain future profits or losses ensuing
from the acquisition. However, a payment with sbaddlutes the equity of the current

shareholders of the acquirer.

Hereafter, we will only consider the dilution oktbapital of the acquirer’s current shareholders
and will not refer to agency conflicts within thieni or to financial constraints. Acquisition
gains and synergies are uncertain, and the shaessodf both the target and acquiring firms
are risk averse. Because of dilution, future psoéind gains will be shared with the newly
associated shareholders. A full-cash payment wifaie two certainties: a fixed and risk-free

price for the sellers and a total appropriatiorth®yacquirer of the uncertain expected profits.

The model will take into account the case of douagymmetry of information and the
necessary equilibrium implicit in agreement on tfter. The target’'s shareholders are not
passive. They also have a preferred scheme of payesen if it is not formally made explicit
at the beginning of the process. The mix-of-paymieatie can appear in the process, for
instance, through counter-offers. The weighing hed means of payment will reveal private

information.

The offer price has to be taken into account in #malysis. The incumbent controlling
blockholder agreement to sell is known. If the ckoof the means of payment has value, it
interacts with the final price. Even if the takepve certain, the balance between cash and
shares may influence the sharing of the synerggsgdn such a situation, the takeover price
agreed upon by the buyers and the sellers willdtactively influenced by the means of
payment. A non-hostile offer is considered herethe purely contract-setting process, we
suppose that the acquirer has no financial comssrair limits to finding cash (or debt) or to
issuing new shares. Financial constraints lead tooener solution” for full-cash (full-debt)
financing. Here, we want to explain mixed paymecihesnes within the 0 to 100% cash
payment range without referring to the financingsteaints that ensue, for instance, from the
leverage ratio of the bidder. In the model, we piilvilege the feature of double information
asymmetry in a contractual approach. It does netlpde that financial limits may also exist in
a given mix-payment setting, but we want to shoat the mixed-payment design may appear

without assuming financing limitations. This is ime with Martynova and Renneboog’s



empirical analysis of the financing decisions betwequity and cash (or debt) in M&As. They
find that neither the financial leverage nor th#éateral are significant variables (see table 4, p.
307). The collateral is used to characterize thiet dapacity of the initiator. The financial

constraints, or the limits on receiving cash, dogseem effective to explain the choice of cash
payment, but the relative value of the two firms@s the other end of the “corner solutions,”
equity-only payments are linked with large dealse Bverage offer paid fully in stocks is 3.5
billion USD in Faccio and Masulis’ (2005) sampleisl 17 times the average size of a full-cash
transaction. This can be explained by the pecknugrotheory or by the overvaluation of the

share, which allows the initiator to time the marked issue new equity. It can also be
explained by the risk-sharing motive. The shareeappreciation variable is not systematically
significant in the empirical test in either the Eacand Masulis (2005) or Martynova and

Renneboog (2009) papers. The absolute size ofnihiator does not seem to be empirically
connected with a means of payment (according tdylava and Renneboog, 2009). However,
we observed that the relative size is significangxplaining partial or total payment in shares.
Thus, we are left with the idea that the relatiiae ©f a transaction compared to the acquirer’s
possibilities becomes a problem of financial legerbecause the limitation takes a proportional

form.

This appears, in our model and others, througtrdlagive size variable. The acquirer sets his
problem by considering his own size as a given attaristic for any deal. From that
benchmark, the relative size variable is sufficiemtappreciate the size of the target in his
economic calculus. The size of the target is aivggroblem for assessing the asymmetry of
information (Hansen 1987) or for assessing thet$iraf financial debt capacity. The absolute
size of the target does not appear as a contraablarin the empirical literature on the
determinants of the mix of payment (Ben Amar andénFaccio and Masulis, Martynova and
Renneboog). We model payment schemes as indepeinoentorner solutions, which lead to
cash-only or shares-only payments. Financial limitshare overvaluations are supposed to be
non-binding conditions in the mixed-payment settiag the empirical literature on European

M&As may suggest.

The transaction value of the target firm is first &s an estimate. The transaction is agreed upon
in principle, but the means of payment have yetb¢éodetermined. The variables are the

following:



A uncertain value of the assets of the target Arafter the acquisition
Ap: acquisition price of the target firnd (for “deal”)
Ao: value of the target firm before the announcement

~

S: uncertain future value of the acquiring firm aftiee takeover

S: value of the acquiring firm set at transaction

k: percentage of the offer paid with cash; totahgasyment i«k.Ap

a: ratio of value between the two firms set for Hoguisition,a. S=Ap

c: fraction of the acquisition and synergy gainstaegd by the sellers

£, total gains (or losses) of acquisition by the diusegarding his assets. A tilde indicates a
random variable; the symbol without a tilde is éxpected value of the gains.

Op. standard deviation of the acquisition gains reoy the A assets

£s: economic acquisition gains of the buyer regardimg assets and synergy gains after

merging; without the tilde it is the expected vatiehe gains.

Os. standard deviation of the acquisition and syngr@wns regarding the acquirer S’s assets

As mentioned above, capital constraints on the ie&dg! side, which may limit the borrowing
capacity to obtain cash, are not introduced imtioelel. Additionally, tax considerations are not
taken into account. In such a situation, the alteoize of the target company will not
influence the mix of payments through a possibitétlio indebtednedsThe two parties are the
target’s shareholders and the acquirer's sharetoldgency conflicts with managers are not
introduced. Neither entrenched managers (who eanthave preferences on the means of
payment) nor the existence of private benefitsltiegufrom controlling shareholder ownership
are considered. The purpose is to define an impdamtract process between the shareholders
of the target and the acquirer, with each one cemedl a wholé.The seller and buyer have
agreed on the principle of an acquisition, andghee is settled; however, some terms of the
deal still have to be negotiated. The price is gaadly in cash and partly in shares of the
acquiring firm:

Ap = kAp + (1-K)aS. 1)
The future value of the target firm’'s assets haseapected valuéAstea and a standard
deviationoa. We consider the certainty-equivalent wealth ek+averse investors with a risk-
aversion coefficieniu. The buyers and sellers (i.e., the shareholdeysrespectively, the
acquirer and the target firms) have identical gskrsion’ Both feel uncertain about the value

of the assets of the other party.

10



The value of the acquirer after the takeover wdpend on the random value of the target’s

assets,A. Those assets have an uncertain economic value the acquirer’s point of view.
Gains or lossegen) are possible, about which the target's shareholdesy have better
information. These assets are merged with S after the acquisit@onversely, specific
uncertainty is introduced for the target's shardbd who receive shares from the acquirer S.
At the S level, the economic future profit for tinéiator, which results from the acquisition of
A, is es. This variable covers possible economies of seal® gains of synergy, which are
unknown by the target’s shareholders. We presurae ¢this positive. The expected total
acquisition gain resulting from the takeoverdstes), which is the sum of the gain extracted
from A and the gain created by S in the manageroktite newly merged firms. These two
random variables are not independent. When theisitqo leads to a diversified group, the
two processes of value creation are poorly coedlaiVhen merging occurs in the same

economic activity or seeks economies of scale ctiveelationp betweeng, and £ may be

important and positive. The expected gross econealige of the merged firm after acquisition
is (S9+ Ao+ ea+ es). The global value of the consolidated firm has teetato account the
negative cash flow resulting from the cash payment:

(St Aot eat e9) - ki (2)
The transaction pricédp, includes a sharing of the future economic gamespected by the

buyer and the seller, regardless of whether it sofreen A or S.

The target firm may deliver biased information atbitne future acquisition gain resulting from
his assets (or similarly, the buyer receives naigrmation about the acquisition gain). This
bias is represented by the varialje If its average value is positive, the overestiorat

corresponds to manipulated and exaggerated infamat to the hiding of losses. A situation
with a negatives is also possible and would correspond to a buyer wnderestimates the
profitability of A’s assets (or exaggerates futlosses). The selling firm knows the exact

distribution of the acquisition gain on his assdise information is better on this point. The

seller usesé, in his calculus. Meanwhile, the buyer considers fibllowing: £€,, =&, +1i,.

The noise term has an expected vajuand a standard deviatiam.. The buyer knows that he
is exposed to a specific information risk regardihg seller's assets. From his point of view,

the two information and economic risks are indegei@nd cumulative; thusia, = oz + o °.

The acquirer, who is not completely naive, perceibe information bias. This bias is given an

11



expected value and a standard deviation. The lateasures the quality of information as
perceived by the buyer. We introduce a trustwodbsn mechanism in the process of
information being delivered by one party to theeottWe will suppose thatia/ddia is positive
Moreover, the more the buyer exaggerates optimiafarmation, the less this information
appears to be high quality. This assumption wilphe developing self-limitation mechanisms

in the process of acquisition for both parties.

The value of the acquiring company is also uncert@he buyer’s assets will generate future
acquisition gains, which will benefit both the pi@ws shareholders and the new shareholders,
through a share payment. The combination of theebtsiyand the seller's assets through
acquisition will create synergies or crossed effaut which estimation is uncertain, but the
manager (and then the current shareholders) obulyer has better information. The random

variable &, represents the expected acquisition and syneris gaecific to the buyer. The

possibility of the buyer influencing the sellertsaseholders by manipulating information on the
future perspectives of economic gains resultingnfrine acquisition is acknowledged. For
instance, a public notice of large synergy gainy marease the perceived value of the buying

firm and the proportion of payment with shafeBhe seller has lower information on future

synergy gains and perceives them with an uncebiamset in absolute terms;, = £ + .

The process of transaction develops in a non-honemges information set and leads to a
double calculation. The acquisition occurs at ttamgaction pricédp = kAp + (1-k)aS. The
exchange ratio between seller A’s assets and fsigeaissets is viewed differently according to
each party’'s perspective because each one has vinis perspective on profits (and,

consequently, his view of the captured part ofghms):
Ao = Ay +Cy(Epp TE5) = Ay TC (Ep T Es i) (3a)
Ao = A +C (et E5.) = Ay +C (64 tE5 Tig) (3b)
The exchange ratie is alwaysAp/Sy, but the transaction price is affected by the agervalue

of the information bias for each party. The twograetersc, andcs are ex ante part of the gain

captured by the target, as perceived by the bugadsthe seller's shareholders, respectively.

2.2. Situation of the acquirer’s shareholders
For the target’s shareholders, the minimum incentiendition to participate in the game and to
accept the deal i8p>Ao, which means a positive value @f (if ea + es +is>0). At least, the

12



sellers want to capture a part of the acquisitimfigsynergy gains. The terifl-g,).(ea + s+

Iai) represents the remaining part of the acquisit@mngyon the assets of A, which benefits the
buyer. A situation wherey<1 if (eatestia) <O may occur and would correspond to the selling
of A’s assets with significant and probable futlogses; the seller would agree to bear a part of

the loss.

Following the issuance of new stocks to pay thgefafirm’s shareholders, the equity capital
becomes (see relation (I[1 + (1 - K)a]. The acquirer's shareholders are diluted in the new
equity capital structure of the firm. Their sharethe equity decreases by a coefficient of
]/[1+ - k)a]. New shareholders from the target firm will own #&action
@a- k)a/[1+(1—k)a] of the capital of the merged group. Their partitipa in the new
ownership structure is (via the transaction exckaragio of valuesg) increasing byAp, the
transaction price of the target (and also by thetwrad fraction of acquisition gain§)The
expected profit for the buyer (i.e., the acquiriitgn’s current shareholders) comes from the
gross acquisition profit to be shared betweenpaib( and new) shareholders. This gross profit
equals the increase of the net equity value offithe Considering the economic value after
merging (see equation (2)), we obtain the following

7, =S, + A + 8, + 8 +T,) - kA |- S [L+ A- k)]
Replacing the previous equation with (1) and (3§ eheck that the buyer's gross profit is
equivalent to the non-captured portion of the asitjon gains:

7T, = (1-C)(E, + &5 +1i,)
The acquisition profit of the acquiring firm andethynergy gains go to its shareholders. Among
them are the target’'s current shareholders, whgaiek with the issuance of new shares. We
must examine the net wealth of the prior takeov&reholders because they have ex ante
decided to launch the operation. The buyer’s caisbareholders’ expected profit weighted by
their part in the new equity capital is

_ (1_Cb)(€A,b tES T iA)
T 1+ (1-Ka

(4)

The net profit is the uncaptured portion of thewasijon gains corrected by a dilution factor.
The expected profi{ga + es+ 14), Should at least be positive; otherwise, the buyi#mot bid.

The derivation of the optimal payment in cash gi{gsee Annex 1) the following:
S, (1_ (-c)u(os, +o5+ 2paA,bas>]

k,* =1+ (5)

A +Cy(Ex+Eg +iy) (EntEs+in)
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The greater the risk in the acquisition gain, thedr the proportion of the payment in cash
(dk/doa 1<0). This corresponds to protective behavior from lbuyer; as a result, the proportion
paid in shares is positively linked to the aversomefficient. The coefficient measures the

correlation between the two drivegs and £, of the value created though the acquisition and

indicates the possible gains resulting from an estiipn with a possible decrease in economic
risk at the merged firm level, which is equivalémia creation of value. The correlation allows
for the definition of the economic goal of the aisifion, that is, economic diversification
(negativep coefficient) or, on the contrary, vertical or fmmntal integration (positive and high
p). From (5), we observe thdk,*/dp is negative. For correlated activities betweenttrget
and acquiring firms (i.e., a positiyg, the optimal cash-payment percentage is lowettHer
bidder. This means that the acquirer needs to énsiself more against uncertainty by
increasing the share portion of the payment. Caebgr if the correlation is zero or negative,
the economic diversification lowers the global emoic risk of the merged firms and allows
for a higher payment in cash.

The two information noises, andea, are presumed to be independent. This assumptiamsn

that at the target-firm level, the size of the mifation bias is not linked to the existence of

gains (or losses). This is questionable becauséndtance, we can imagine that a seller can be

pushed to issue optimistically exaggerated inforomainsofar as he fears possible losses after

the acquisition. We then obtain

K,* :1+£_ L-c,)uon +as+0, +2/.O(Ui +0.2)"%0g)
a a(e,+&s+i,)

(6)

The k,* value is upwardly limited by 1. We draw the folliogy condition to give a negative or
null value to the last two terms of the right sadeequation (6):

(Ea+Es+ia) S A-c)u(on + 05 + 04 +2p(0; +037) " 05) (C1)
Condition (C1) means that significant risk in tredue of the future acquisition gains combined
with positive risk aversion leads to mixed schenoséspayment K<1), corresponding to
insurance motivation by the buyer. Conversely, witienrisk is low or the expected profit is
high, the optimal payment is a pure cash paymknt)( The condition (C1) reveals in the
buyer a concern about the mix of the means of payniethat condition is not satisfied, the
pure cash payment is optimal and is the only orteetoonsidered. This explains why full-cash,
full-shares and mixed schemes of payment are eraplyi observed. Therefore, the limit

condition (C1) is presumably verified. Figure 1 wisahat the choice of the mix of payment is
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bordered by the shares-only/full-insurance and -cady’no-insurance corner solutions. The
mix-of-payment choice is set according to the etgubgrofit for the acquirer. The space for
hybrid payment depends an The largera is (i.e., the larger the target size relativehe t

acquired), the more room there will be for a mipagment.

100% Shares 100% Cash

EEEEEEEEEEEEEEEN lllllllllllllll* (£A+£S+IA)

(- (Oa+02+0a +2p(0a+02) P 05)  (-C,) (04 + 0% + 0 +2p(02 +03) 2 0

(+a)

_____________________________________________________________________________________________

Figure 1 Choice of the means of payment accordirtbe expected profit for the acquirer

We have to question whether the optimal cash paymem systematically increasing function
of the expected profit by the buyer on the assetsfAhe target firnf The effect of the
acquisition gain is measured by the derivativ&*ofvith regard to the global gain, as perceived
by the buyegat es+ ia:

dk,* -0 +05+200,,05) _
d(e, +&5 +i,) a.(e,+Es+iy)?

(7)

Therefore,dk,/d(eatestia) IS positive; the proportion of the cash paymenteases with the

acquisition gain. The buyer pays more in cash ifglespects of value creation are high; this
corresponds to a lower need to be insured throbghirgy the risk with the seller. Reasons
different from those evoked by Eckbo et al. (196w the same result of increasing cash

payments.

The derivative ok, with regard to the information bias issued by skéer, is obtained from
(6), reminding us that the exchange ratiavill also depend ona for the buyer. From the
latter’s perspective, the transaction pricAgsAo+Se+Ch(eat estia), With the following:

dk, *
di,

= sgr{— Cip + U-Qu(os + 0%+ 04 +2p(0a+02) 0 )(A + i) (8)

Introducing condition (C1) means that a lower vafi€¢8) is always positive; thus, we obtain a
positive dk,*/di». Using (6), we verify thatlk,*/d gia? is negative. An optimistic bias from the

seller {(>0) means a higher proportion of cash. Here, thsikiis not observed by the buyer
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but instead is issued by the seller and incorpdri® the buyer’s forecasts. Thus, a seller who
wants, for instance, a higher proportion of caghroanipulate the buyer. Such behavior cannot
be endless. It can be presumed that an overly i@ (and an overly high expected value of
the future gain) as perceived by the buyer willseabim to become increasingly doubtful. The
information of the target is then perceived as yuand not trustworthy dix/dgia®>0).
Conversely, reliable information expresses the gaenomic distribution of the acquisition
gains; no noise is added to 540, ga’=0). The model of trustworthiness introduces a self-
limitation to information manipulation; otherwishe bias would be unlimited. Taking delivery
by the buyer of noisy information entails two caulictory effects: positive bias results in the
buyer paying more in cash, but at the same tinbglancing effect will limit that trend with a
larger perceived risk (see last term of RHS in.(€lle buyer protects himself by increasing the
number of shares to pay for the takeover to transbene of the risk to the seller. Figure 2
shows how the optimal cash-payment percentage eldmegtween 0% and 100% according to
the initial relative sizeAy/S of the target compared to the acquirer and the siz the

information bias.

INSERT figure 2

Testable propositions result from the previous tgments for public offers issued by the
acquiring firm.

Proposition 1 — In mixed-payment situations, talegs of positively correlated target and
initiator firms should offer a lower payment in se® Conversely, a strategy for diversifying
activities will correspond to buyers offering a lméy proportion of cash.

Proposition 2 — For the acquirer, the cash-payrpertion increases with expectations of

acquisition gains and synergies.

-) Evidence of a relationship between the mix ofrpants and the sharing of gains

The payment structure depends on the sharing aérgigs and gainsg,. The sign of the
derivativedk,*/dcy, is always positive for values satisfying conditi@i) (see Annex 2). From
the buyer's point of view, a trade-off develops. Wants to pay more in cash when the
acquisition price increases a little. In the cabdsbghtly) higher expectations of profit, the
buyer can pay a marginally higher transaction pend agree to give a larger parbf the
acquisition gain to the seller. However, by paymgre in cash, he will share a lower part of the
future gain of acquisition with new shareholders.
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An optimal contract design will involve the relatghip between the sharing of the acquisition
gain (in fact, the offer price) and the means ofrpent. In the final phase of the negotiation
process, a revision of the cash-payment portion maglve an increase in the offer price
(which means a highec) e. What is most important is that in non-hossléuations, a
relationship exists such that the offer price psgabby the buyer and presented as acceptable
by both parties will be influenced by the paymectiesne. This highlights the existence of a
process that leads to an acceptable package, witnahts the transaction price and the means of

payment.

Proposition 3 — In non-hostile acquisitions, whe final transaction terms are
negotiated, a trade-off develops from the buye€sspective; an increase (decrease) in the bid

price is linked with a higher (lower) proportion cdsh payments.

The optimal sharing of the acquisition gain is aigentified by deriving the certainty
equivalent of the expected profit (see equationifAthe Annex) in relation ta,. We obtain a
relationship similar to (6). From the buyer's powit view, there is an infinite number of
optimal solutions to describe a curve in the twmelsional plank,c) becausex is itself a
function ofc:

(64 * &5 i+ Ak a(c,*..)]

l-c,*= 5 5
/'I(JAD + JS + zpaAbaS)

(6)

The more important the future profit is, the mdre buyer will want to retain a large part of it.
In particular, we observe that it is not optimal flee buyer to retain all of the acquisition gain
(cp*=0), which might have appeared as an intuitiverogtisolution for him. The buyer has an
interest in sharing the gain, which increases éflerss exposure to risk through a payment with
shares and, consequently, limits the buyer's owposure to risk.

2.3. Situation of the target’s shareholders

The sellers anticipate an additional profit rasgltfrom a share payment. Their certain
profit is in cash part of the transaction prige However, compared to a pure payment in cash,
they receive a part of the wealth of the acquirimgn after merging. They should take into
account not only the dilution but also the potdnfieofits or losses on the issued shares
received for payment. These new shares are boughhe basis of a valufl-kpnS (see
Equation (1)). The value of their share of cagiald after merging is equal to their percentage
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of capital, (1-Ky/[1+(1-k)a], multiplied by the value of the merged firm aftexgaisition,
(St+Aoteates -KAp).

When the target’s shareholders sell their firm, vh&ie of which isAy before takeover, they
receive shares and cash on the basis of a tramsguwice that includes a part of the potential
acquisition gains. In a mixed-payment scheme, timeir profit is partly captured in the

transaction price and partly linked to capital gaor losses, as observed in the following

equation:
7o, + RS FATEAE TkA) [y A-REAC)EHE) |z
1+ 1-k)a 1+ (1-kK)a
9)
The optimal mix of payment for the seller is (seeéx 3)
K* =1+ (£p+&s +is) —c (o + s +0g +2p0, (05 +0¢)""?) (10)

a(gA +Eg tig —,U(O'i +U§ +0—ié +2paA(U§ +0—i§)1/2))
Figure 3 illustrates the optimal means of paymentthe seller according to the size of the

information bias he is exposed to regarding theebayalue.
INSERT figure 3

A partial payment with shares only appeats*kl1, which implies the following:

(a7 + 02, +200,05,)c,) < (6, + £ +is) < [0k + 0%, +2p0,05,))  (€2)
If this condition is not satisfied, the seller istnnterested in receiving shares but rather only
cash. It also means that the sellers will only pt@emixed payment scheme if the expected
profit lies within a given range. A mixed cash-shpayment is justified between the two limits
identified in condition (C2). From (10), we obtaime derivative versus; of the optimal cash
payment for the seller. At optimum payment, for tiase in which perspectives of gain relative
to risk satisfy the condition for mixed payment ectes (i.e., C2), the derivatidk*/dcs is
always positive. The seller will accept a tradekmtween a higher share payment and a slightly
lower transaction price; he will look for a highgmoportion of the future expected acquisition

gain through shareholding (see Annex 4).

In conclusion, assuming both conditions C1 and f@2satisfied, the buyer and seller are both

in a position to negotiate. This paves the way #oitrade-off between the equilibrium
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acquisition price and the mix of payments. In dicteontext with exogenous parameters, a
joint optimum agreement is possible. However, wedn® consider that some variables are

endogenous in the negotiation process.

3 - Information policy and the negotiation process

The communication/manipulation policy is crucialtie negotiation process. The derivative of
ko, with regard to the information bias from the selealways positive. We also observe that
dk.*/ gia is negative, which means that poor informationlié.e., trustworthiness) regarding
the expectations of economic gain attached tdaiget firm will entail a protective behavior
on the part of the buyer who wants to pay lessashc The information bias coming from the
seller modifies the equilibrium locus of the optinsalutions for the buyerct,k*). A positive
bias moves the buyer’s equilibrium curves downw&dnsequently, the crossing point with
the seller's curve moves toward higher values & taptured acquisition gairc, The
information and communication policy of the seb@mns to issue an optimistic bias to move the
transaction price higher and, more precisely, tordase the captured part of the total

acquisition, which incidentally may entail beinggkess in cash (see Figure 4).

\irlcrease ofa

”
”

”
seller

G G

»

Figure 4: Situation of the buyer with informatiosyanmetry

The information bias of the seller may eventualey feegative. This means that the target's
shareholders may have advantages in deliveringeptudformation on the future profit of the

firm to receive an optimal payment correspondinghteir view of the economic prospects of
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the merged firm. The elements leading to an optimizias by the buyer are the following:
expected economic losses at the buyer’s level, dgmergies, high target economic risk and
negative correlation. Conversely, a negative inftian bias may occur with expected
economic gains, low economic risk and strong cati@h between activities. Note that the
forecast of significant gains will limit the seafle incentive to manipulate information;

conversely, losses may favor optimistic biases.

If we want to design the conditions for a joint éitpuium for the buyer and the seller, we
should obtaink*,=k*s, at least for admissible limits tk* (i.e., k<1), which means that
conditions (C1) and (C2) are both verified. Theird&bn of a joint equilibrium involves a
common solution for the two equations (6) and (83ch describing a curve in theld plan.
Nothing will ensure that the solutiok* = k,* will be acceptable, i.e., th& will remain
between 0 and 1. If we had restricted the setupdase of information symmetry, where both
parties share the same information on the valuéheftarget and the synergy gains of the
acquirer (i.e.jia=is=0), a joint optimal payment scheme would still lesgible. An obvious
solution appears far=1, which means the total capture of the acquisigjain by the selletIn
that situation, a joint equilibrium does not giveyadvantage to the buyer, who will not launch
a takeover. We find here Grossman and Hart’'s (19&89)known conclusion. To restore the
economic interest of a takeover and the possibiiftan agreement including mixed payment

schemes, we have to consider information asymnsetrie

In the two-dimensional plarcK), the two optimal curves of the seller and buyavehdifferent
slopes. The terms of the trade-offs between thms#éetion price and the percentage paid in cash
are not the same from each party’s point of viese (&nnex 4). They cross, at most, once in the
feasible contact sek @ndc below 100%). More precisely, Equations (6) and) d€fine two
families of curves depending on, respectivelyandis. At equilibrium, a three-equation set
with three variables may determine the value&*ofc, andcs (Equations (3), (6) and (10Y.
The solution does not depend on the relative siztheo two firms but rather directly on the
biasesia andis and on the information uncertainty linked to thehine existence of biases
makes it easier to satisfy the two conditions (&g (C2). Consequently, it retroactively shows
how the agreement on the mix of payments influetitesharing of the synergy gains and the
final setting of the acquisition price. It meanattthe process is whole and that, implicitly, the
two aspects of the deal should be determined joiftbviously, we have developed a stylized

negotiation process based on an ex ante forecashaafrtain variables or ex ante transaction
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terms. Only ex post transaction data publicly psmgabin takeover bids or officially settled
between parties are empirically observable.

The negotiation process may develop in two differeemd extreme contexts: the context of a
fixed transaction price or of pure bargaining. lorece-fixed transaction-price context, the first
step (a) is the result of a bid by the buyer, wiegibs with a given information set (see the
timeline in Figure 5). Information asymmetry isdik by the initial values of the informational
context [a, ig] and is linked tosia andais. In a second step (b), both parties agree on the
transaction price and the ratio of exchange betwkentwo firms (for instance, through the
acceptance of a takeover bid). Then (c), both gmghould negotiate the payment mix. In that
context, the transaction price is exogenous anengi@bserving Figure 5, the initial transaction
price corresponds to a given value for the captaeglisition gairce. The initial intersection
corresponding to a joint contract between the tadi@s is not in line with the agreed-upon
transaction price. At step (d), becauiédcis non-null, both parties will revise the captured
part of the acquisition gain using a communicatpmiicy. According to Equation (3), the
information bias issued by one party is changeahadify the value of the captured acquisition
gain, as perceived by the other party (see FoothbteThen (step (e)), the seller will move the
buyer’s equilibrium contract curve upward to s& #greement on the payment mix in line with
the transaction price. To do so, he will modify theormation bias that he projects about the
future profitability of the target firm. To movedlbuyer’s curve upward in Figure 4, he should
reduce the information bias. Therefore, agreemsnachieved by delivering some private

information and reducing information asymmetry.

(a) (b) (c) (d) (e)

Initial Agreement Negotiation  Joint Convergence

information on the of the modification  of contract

set transaction payment of curves in line

price mix with an information with the _

exogenous  biases fixed -
transaction transaction
price price

Figure 5: Timeline of the negotiation process ia tlntext of a fixed transaction price
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Observing Figure 6, we can imagine that the sslletirve may also decrease to achieve the
agreement. This is more difficult because it wauaigly an increase in the information bigs

i.e., more manipulation. However, a self-limitingechanism of trustworthiness will develbp.
Exaggeration in forecasting entails a decreashamuality of the perceived future acquisition
gain and, ultimately, non-convergence between @réigs. A balancing effect will make the
negotiation process lead to an agreement with #éngap delivery of private information and a
reduction of information asymmetry between theipartif the initial captured acquisition gain
is located on the right side of the initial contraxtersection, a similar convergence mechanism
will occur to reduces based on the disclosure of private informationthy buyer. In the
context of a fixed transaction price, the conveogewill be based on an improvement of the

quality of information and a reduction of inform@tiasymmetry.

decrease aofa

7
P d
seller

o
oo
.o
.....

7 Cp G

Figure 6 Context of the exogenous transaction price

In the context of pure bargaining, the buyer ardteswill begin with asymmetric information
sets (step (a) in Figure 7). The two initial cootreurves of the buyer and seller cross. At step
(b), the buyer begins by proposing a contract Edtatn his optimal curve. This contract is not
optimal to the seller. The negotiation process bigsejointly by setting the transaction price
(indirectly, c) and the payment mix (i.ek). Many tools can be used to bargain (step (c)).
Modification of the information biases will influea the calculation of the other party and the
location of that party’s optimum contract curve.cigEasing trustworthiness, when the expected

future acquisition gains of the target or the amguare heavily manipulated, triggers a self-
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balancing effect and favors the improvement of nimfation quality. However, the parties can
do without communicating information on future ptafthey can directly play off the terms of
the transaction. For instance, the buyer can pepadsigher acquisition price and, at the same
time, increase the cash-payment portion. The symgnétade-off reasoning between the

transaction price and the payment mix will favoneergence (step (d)).

(a) (b) (c) (d)

Initial First Bargain using new Convergence
information set  proposition information and/or of contract

and initial setting proposition of new curves

of the contract transaction terms .
curves g

Figure 7: Timeline of the pure bargaining context

In the context of pure bargaining, the transacpace is endogenously and jointly set along
with the payment mix. Modification of the initiafmmetric information set is not needed for
the parties to converge. Particularly, it is notessary that the two parties agree to share
identical information sets. Between the pure banggi context and the fixed exogenous
transaction-price context, many mixed situationy mecur. What should be noticed is that the
results of the negotiation process differ accordmghe negotiation context. The analyses of
the transaction package differ from each side, thet information symmetries after the
negotiation also may or may not have changed. Hygdtration process is an opportunity for
the acquirer, by paying a slightly higher price /andby paying a bit more in cash, to learn more

about the target firm.

The two polar contexts that are referred to carehastitutional correspondences with real
negotiation modes in M&As. For instance, takeovislusing public offers will make the

buyer state the transaction price. The toughesatsiin is the pure and blind “take-it-or-leave-
it” offer. Because the terms of payment are pupliset, no formal negotiation process
develops. However, the setting of the terms betbee public phase is conducted with an
investment bank that will help design the consitlens according to the initiator's goals. The
offer price is based on the former’s knowledgeh& market. The investment bank may also
contact some institutional investors holding stakdesapital to gauge their reaction. Because of

reputational concerns (i.e., bank league tabld®)y tare interested in the success of the
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transaction. With a public auction, the initiat@ncalso modify the terms of his offer according
to the market reaction, or another acquirer maythiseinformation to compete and establish a
more attractive offer. A pure bargaining contexteleps into a non-hostile acquisition, either
private or public. The managers of the two siddsneigotiate the terms of the takeover, which
is then publicly announced. The target’s board meggct, accept or recommend the offer. The
structure and context of the negotiation processvden parties play a central role in
determining optimal contracts. Creating room forga@éning and negotiation is essential
because it allows for a reduction in informationyrametry and helps to reach a final
agreement, even when facing an adverse selectioblgon, when each party has private
information. Officer (2003) developed a similar bs& of the influence of termination fees in

acquisitions, which encourages the delivery ofgevinformation in the bidding process.

The information biases are endogenous in the regmii process. To explain convergence in
the adjustment process, we may consider the casiciased with a possible decrease in
trustworthiness. The higher the forecasted and wmrexd future values of both firms are, the
more they entail biased information and the moreeitomes doubtful and noisy for the party
who knows he is less informed. Mathematically, ve@ ©iypothesize a positive relationship,
i.e., a largers’ with a larger information bias. An incentive to disclose better quality
information develops. A lower bias and a lower pared risk by the less-informed party move
his trade-off contract curve. A change in the infation set in the negotiation process is
generally linked to better quality, reliable foret@f the future gains disclosed to the other
party, which can occur in the negotiation procefsa non-hostile takeover before the terms of
the takeover are made public. The same can alsar edeen the bidder revises the payment
structure, and can also occur implicitly withoutf@mal negotiation process. If a buyer
modifies the terms of payment with a lower progmrtiin cash, a trend of exaggeration
regarding the future synergy and acquisition gangvealed. This analysis leads to testing the
hypothesis of an increasing flow of informationkia to the modification of the mix of
payment during the takeover negotiations. An acto@mmunication policy with new
perspectives, business plans or public notices seans to facilitate convergence between

sellers and buyers concerning the conditions ofdkeover, particularly the means of payment.

The previous developments must be mitigated with @kistence of self-regulation in these
information policies from both sides. Rational eaanic agents are aware that they are exposed

to information asymmetries and forecast the risle da information bias. Any piece of
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information is weighed by a specific uncertainteda its issuer’s behavior, which accumulates
with the economic uncertainty of the future expedains. That information noise is analyzed
in terms of trustworthiness for the one who recgivdormation. We should take into account
that trustworthiness is endogenous and dependkeotetel of economic gains announced by
one party. A rational equilibrium exists in the senthat exaggeration makes information poorly
credible. The buyer, who receives information, pases information risk similarly to economic
risk. He attempts to globally cover himself agaitisit risk. One possibility, as highlighted
above, is to make the seller an associate witlhgellashare-based payment, which will expose
him to losses coming from his own exaggerated méiion. However, reciprocal mechanisms
of self-regulation may limit the behavior of theyleu. Market efficiency, disclosure rules and
the existence of powerful regulatory authoritiesll worce a listed acquirer to deliver
trustworthy forecasts of future gains. The presaafréndependent financial analysts, if we
assume they effectively play their role of expestisan lead to the delivery of uncertain but
unbiased forecasts on the future gains resultioghfa takeover. Such a situation may be a
general improvement for investors, particularly ioe target’s shareholders, but, paradoxically,
the acquiring firm appears to be informationallyrdoated vis-a-vis a target firm that is not
listed. Capital gains of the targets are then easidissimulate, and strategies of exaggeration
become possible.

The previous analysis leads to some propositicaiscéin be tested empirically:

- Proposition 4 - The modification of the paymentisture during the process of a takeover
accompanies a decrease of information asymmetraanchprovement in the forecast of
the profitability resulting from the acquisition.

- Proposition 5 - The information flow comes from tharty that revises the payment

scheme and/or the price; practically, in formalgaedures, it comes from the acquirer.

Conclusion

During takeover offers, a mixed payment weighinghcand shares explains itself without
referring to a pure strategic game aimed at disggpng competitors. The design of an optimal
mixed-payment scheme expresses the risk aversidheobuyer and seller, who both face a
double risk. If the buyer questions the economice/af the acquired assets, then the seller,

who is partly paid with shares, likewise questitms future gains of synergy. The setting of an
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optimal weighing of the means of payment appeara sslution to the problem. Paying with
newly issued shares allows the buyer to insure dlinagjainst information risk and uncertainty
about the real economic value of the target’s asstwever, at the same time, issuing shares
will dilute the holdings of the acquirer's curresthareholders. The seller also suffers from
information asymmetry and can be given biased getsfs about the future of the acquisition.
The means of payment, particularly mixed paymeattsas a partial insurance mechanism in an
acquisition transaction. The possibility to desiggk sharing through share payment is as
efficient as other contract provisions. Asset ability guarantees in a formal contract that
agreement can play the same role but suffers franfact that, by definition, a contract is ex
ante incomplete. The payment mix allows the shaghgesidual risks and links economic
uncertainty to informational risk. Expectationsagfjuisition gains above a minimum threshold
level will lead to a full-cash payment by the buyér mixed payment scheme indicates a
balance between insurance and ex ante prospecgsdiit This explains why, in the market,

mixed payments and pure cash offers may coexist.

A takeover is a contract, and a successful agreemeane in which the seller's optimal
preferences of payment have been taken into accdimet convergence to an agreed-upon
payment scheme means that a process of informatiohange occurred successfully in the
sense that the noisy future acquisition gains #natreciprocally communicated to the other
party in the negotiation process between the bagdrthe seller finally are compatible. It does
not mean that there exists equally and symmetyidiared information, rather only limited
biases. Exaggeration biases exist and are paneqgidlicy of communication from one party to
the other. A self-regulation mechanism of trustwmréss will limit information risk for the
party receiving the information. Limitless biase#l fead to systematically extreme solutions
of pure cash or pure share payments. If bias arajgeration increase the fuzziness of
information linked to future economic value, theybu (seller) will try to cover that risk and
will propose a payment with more shares (cash). ddrmunication policy seems to gain
greater importance during negotiation of the meznsayment or when the terms of payment
are publicly revised in a mixed takeover offer.also appears that the final takeover price
should be sensitive to the design of the paymedmérae. A cash-equity payment mix conveys
information and manages information risk; its sgfthas value and will marginally modify the
transaction price offer. The aforementioned fingdidfer possibilities for empirically testable

propositions.
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Annex 1
The certainty equivalent (EC) is obtained assuna@ngexponential utility function with risk

aversiornu. The buyer’'s EC after dilution is

— (1_Cb)(‘9A+‘9s+iA) _1 (1_Cb)2 2 2
O T e a el P Eracigap @R ORI (B

To design the optimal payment in cash, we derive jAlelation tok. At optimum, equalizing

to zero, the buyer’'s optimal payment scheme is

K * =1+£_ (L-C)U(Tp, + T8 +2p0 ,,0)
° a a.(Ep+Eg+i,)

(A2)

Replacingx makes explicit the relative size effect of the fivos Sy/A, and gives Equation (5),

as shown in the text.

Annex 2
We obtain the derivativelk,*/dcy, from (6) by combining different terms. The transaction
exchange ratio. depends oy, with de/dg, > 0.

dk,* _ _(da/dq) , p(ox+0¢+0, +2p0,05)
dg, a? a.(E,+Es+iy)

A3
, (dar/de,) (- Q) u(0? + 02+ 0% + 2p0 0 )

0'2-(‘9A +E5+i,)

Considering the global gain as perceived by theisege, = (£, + &5 +i,) and the whole risk
o; =(0%, + 05 +2p0 ,0), after manipulation, we observe that the sign hef terivative

follows a second-degree form:

dk, *

qo =@ + poie, + o] (A)

A non-zero derivative means that the choice ofyarnt scheme will influence the previously
negotiated transaction price. The sign of the dévigalk,*/dc, does not depend om,. It is
always positive for values satisfying condition JCIhe sign ofdk,*/dc increases for values of
the expected acquisition gain belpwy,%2 and decreases for values above.

Annex 3

We calculate the equivalent certainty for a riskerae seller:
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EC, {(1— k) (L=C,)(en + €5 *is)

+c. (&, +& +i
YY" S(EntEs s)j

(A5)
_1 (1_ks)a(1_cs) +

271+ a-k)a

2
2 2
Csj (UA + JSS + Z'pUAUS.s)

The seller is exposed to an uncertain value ofsttees he will receive as payment. To reach
the optimal payment structure, we set the derieativthe expected wealth of the buyer given
in Equation (A5) in relation tds to zero. Independence between information noigm fthe

buyeris and his synergy profis (socov(is, é5)=0) is assumed. Thus, we obtain Equation (10).

Annex 4
The transaction exchange ratiodepends orts. From (10), the derivative versus of the
optimal cash payment for the seller has the sagreas the following:

/
— U(0% + 0%+ 0% +2p0 (05 + 02)")
ale, + &g +is — (02 + 02 + 0 +2p0,(0% + 02)"?))

(A6)
dc, _(da/de)(e,+ & +ig —c (0l + 0+ 0% + 2p0,(0% + 02)"?)

a*len+ &5 +is = IL(O7 + 0%+ O +200,(0% + 02)"?))

Considering the global gain as perceived by thiersel = (¢, + &; +i5) and the whole risk

ol =(0:+05,+2p0,05,), after manipulation, the sign of the derivativéidas a second-

degree form:

dk, * _
dc

S

sgrl(e.)? + Ao? (A7)

We observe thdt andc interact from the seller’s point of view because partial derivative is
not null. The derivativelks*/dcs is always positive and shows a trade-off. We motlat the
derivatives (A4) and (A7) are different and tha¢ tinade-offs have different slopes for the
buyer and the seller.
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Figure 2: Optimal cash payment for the buyer adogrtb the positive exaggeration bias issued
by the seller

(relative size: the ratio of the initial target @issize compared to the acquiring firm siagS,
which varies from 5% to 200% of the acquirer’s ialitvalue, &; bias: the size of the
exaggeration bias in the target’s assets valueshwiaries from 0% to 100% of the average true
economic acquisition gaigy; the parameter values in the equation, informali@sia follows

a binomial distribution of parametpy $=10,p=0.5,u=4, ea=es=1, 0a= 0s5=1, c=0.25,p=0.5)

cash

18
1,55 S

9% 0O 04 05 005 relative size

Figure 3: Optimal cash payment for the seller agiogy to positive exaggeration bias issued by
the buyer

(see the legend, Figure 1; bias: the size of treg@sration bias on the acquisition/synergy
gains in the acquirer’s assets, which varies fré¥n t6 100% of the average true economic
acquisition gairzs; binomial information bias$=10,p =0,5,u=4, ea=es=1, on= 05=0.5,¢=0.25,
p=0.5)
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% This theoretical assumption is coherent with tmpieical analyses of Faccio and Masulis and of Maova and
Renneboog, who did not find any significant effetthe financial leverage of the initiator on thergentage of
cash payments.

® They are considered a single shareholder and gatup of dispersed shareholders, which meansahat
implicitly assume that (i) their wealth is concextéd in the firm, and/or (i) the risk linked toaartain acquisition
gains cannot be diversified in a portfolio. Thaffiidea is in line with the characteristic of capa@wnership in
Europe and Asia, which is mainly concentrated. 3é@nd argument opens a debate about diversifishkldf
the acquisition gains risk were diversifiable foral investors, the insurance motives would be seaoder in the
acquisition transactions. Thus, we are led to ealekhat cash payments should play a limited roteainsaction
settings, which is empirically counterfactual. Wgbthesize that acquisition risk occurring in M&@ansactions
is not diversifiable because these transactionsasee Moreover, asymmetry of information findsstairce in a
risk linked to the manipulation of information, whiis not diversifiable because it is generallyne-way
exaggeration risk.

* This assumption is justified by the revolving rofenvestors who may be shareholders of a complnsy acting
as the acquirer and then as the target firm.

® Similarly, we haveova i, £9= COV(ea, £9) Or, equivalentlycov(is, £9=0.

® A simplified model is possible with only one afdanformation asymmetry in favor of the selletlie acquiring
firm is listed on a perfectly efficient market. thme case of an envisaged acquisition, the gaiasadisition and
synergies are known in the market. Thus, the viriahs identified by the shareholders of the targée dnly
asymmetry benefit to the seller is that he canirfstance, hide some losses. The same argumefiicidrecy also
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applies to a listed target firm. In fact, the as@yhere considers a bilateral negotiation proaakaown to the
market.

" Recall that=Ap/S,, with A, defined by relation (3a).

® The local derivative of the cash payment with rdga the relative size is positive. However, iticulated at
the optimum point for a given profit. A small inase of the target size with the same absolutetpnafans a
decrease in the expected profitability. Therefoegeris paribus, the buyer should react to theidiwf its profit
by giving fewer shares to the target’s shareholdatspay more in cash. This result cannot be ertbbecause
the derivative versus size should assume a constafitiability per invested dollar and a constantdsted
amount. When deriving with a constant diluting éindncing amount=(1-k).a(k) (See Eq. 6), we obtain

dL =(1- k)_d—a — g, with at optimum% > 0. The derivative is negative i > —[1—(1_(%}1

dk* dk* £ 1-k

If the condition C1 is satisfied, then a negativédk* follows according the value far(see Figure 1). This means
that if the financial limit increases, the percgaaf cash payments declines. In fact, cash payeeat
empirically lower with size. This is explained thetfinancial constraint argument, which is not edeed in our
basic mixed-payment model and gives theoreticabsrtgo full-share payments for larger deals. htha referee
for this remark.

® This result comes from the hypothesis of identitsk aversions of the seller and the buyer. Ifhad considered
different values for risk aversion, a joint equilion with a mixed payment could have also been set.

' The two equations (3a and 3b) are equivaler@ s, + £ +i,) = C..(, + £ +ig) and assert that an

agreement exists with a price sharing the net pexdesalue of the merger between the two parties.

" Here, we make the crucial assumption that morepuéation is bound by the self-limitation mechanibefore
the process of negotiation breaks. Thus, the iriaumption of success of the transaction (he.gkistence of an
agreement to sell and buy) is maintained. Thistgsiimportant because without self-limitation,with

ineffective self-limitation, the exaggeration biaay be too much, the target will refuse to sell theinitial
assumption of success of the transaction will myés be satisfied, which internally questions oodei. We
thank a referee for this remark.
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