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Abstract:

This paper looks at the combination of cash and share payment in takeovers, particularly in
analyzing the condition of its optimal mix setting. This problem develops in a context of
asymmetry of information for the buyer has lower information on the target firm than the
sellers. But the bidder has superior information on the true economic value of his own shares.
In fact, a double asymmetry of information develops between both parties. The setup of the
paper is to design the optimal payment mix considering payment with shares as insurance for
the buyer against a risk in information, although at the same time new shares will entail
dilution. That cash-shares mix is an element of the process which helps disclosing pieces of
private information on the economic perspectives of the newly merged firms.

We show that a payment scheme mixing cash and shares explains itself outside a pure
strategic game aiming at discouraging competitors. The setting of common conditions of
payment is part of the takeover transaction process. The optima means of payment will be
directly influenced by the correlation between the expected acquisition gains at the target and
at the acquiring firm levels. This correlation will characterize strategies spanning from pure
diversification of economic activities to business integration.

A process of negotiation does not mean equally and symmetrically shared information, but
that biases are limited. Exaggeration biases exist and are part of communication policy from
one party to the other. That communication policy gains importance in a situation of
negotiation of the means of payment or when the terms of payment are publicly revised in a

mixed takeover offer. It also appeared that the final takeover price should be sensitive to the
design of the scheme of payment.

JEL: G3/G34
Keywords: mergers and acquisitions, financing decision, information asymmetry, means of
payment, control
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Acquisition bid price: Isthere an optimal cash-equity payment mix?

Mergers and acquisitions transactions may appear as similar if the payment is made either by
cash or by issuing new shares. The bidder can pay the shares of the target firm by cash or
what is equivalent by issuing new debt to pay. When it occurs, payment by shares is done by
issuing new shares. Even if the purchase of existing shares in the market can be done, that
solution is not common. The takeover’s means of payment can be, at first glance, seen as
equivalent if we consider that the delivered shares can be negotiated in aliquid market. At his
individual level, a given shareholder of the target can easily sell the shares and get cash. This
argument is not valid on the whole level of the acquiring firm because of the dilution resulting
from the issue of new shares. If the two means of payment were equivalent, a mixed payment
with cash and shares would be redundant. In fact, we have recently assisted to massive
takeover bids with mixed payment scheme, i.e. afixed amount of cash and a fixed amount of
shares of the bidder exchanged for one share of the target. For instance, in may 2003, the
French Crédit Agricole issued a public offer giving 148,24 euros and 4 of his own shares to
get 5 shares of the Crédit Lyonnais, another French bank. Subsidiarily, if one shareholder had
preferred a “pure cash offer” or a “pure share” offer, the Crédit Agricole proposed either 56€
per share of the Crédit Lyonnais, or 17 of his shares for each 10 shares of the Crédit Lyonnais.
If the individual choice of the mean of payment of a shareholder seemed free, it was not true
on the global level for the buyer who limited the possibilities of pure cash or pure share
payments to a global limit of 66.18% in cash and 33.82% in shares paid by the Crédit
Agricole. This clause shows that the mix of payment is important to the buyer and that an
optimal percentage scheme of payment should exist in the setting of his offer. The public
takeover made the French pharmaceutical firm Sanofi on the Swiss Aventis in 2004 had

similar mixed payment features: 5 newly issued shares of Sanofi and 69€ in cash were



proposed for exchange of 6 Aventis shares’. Fearing a possible competition by a third party,
Sanofi modified its first mixed payment offer, increasing its cash part. The new structure of
payment was 29% in cash and 71% in shares. This offer was largely accepted by the target’s
shareholders. It appears clearly that the balance between cash and shares was one key variable

of the offer and of the economic decision.’.

Mixed payment schemes have an increasing importance in mergers and acquisitions,
particularly looking at offers on large firms. Goergen and Renneboog (2002) analyzed public
takeover bids in Europe during the 1990s. Considering a sample of 156 offers, 93 were pure
cash, 37 pure shares and 18 mixed payment.2. Among the later, the average part of the cash
payment was globally 45.9%. Faccio and Masulis (2004) considered a larger sample of 3667
mergers or acquisition of European firms. The number of mixed payment operations is only
11.3% of them (with an average proportion of 57% in cash and 43% in shares). However the
size of a mixed payment takeover offer was 5 times higher than the size of a standard pure
cash offer. Lesieur (2004) identified a sample of 334 takeover offers in Europe through the
2000-2003 period*. Mixed payment offers represented 8.7% of the total number of operations,
but 27.9% of their cumulated value. The optimal balance between means of payment appears
as an element of the economic calculus in large operations. Recalling that most of them are

non hostile, the question of the optimal mode of payment arises independently of a the

! Subsidiarily a pure exchange of 35 Sanofi shares vs. 34 Aventis shares and a pure cash payment scheme of
60,43€ per Aventis share were also proposed. However, these two offers were contractually limited to a global
payment of the acquisition using 81% in share and 19% in cash. A contractual mechanism of limitation of the
demand by the target shareholders was explicitly organized.

2 Other recent operations can be mentioned as examples. The mixed payment offer by the Canadian firm Alcan
on the French Pechiney in october 2003, or the mixed payment offer of France Télécom on his partially owned
subsidiary Wanadoo in 2004 show the balanced proportion between cash and share payment. For the later the
weights were 55% in cash and 45% in shares. In 2006, the offer of Mittal on Arcelor can also be mentioned as an
example.

3 Median value of the offer : 575 millions $. Over the 156 offers, 55 were mergers, 40 acquisitions and 40
hosgtile.

* It was numbered 206 pure cash payment, , 65 pure shares payment and 29 mixed payment. Source :
Bloomberg, see: research paper, Prism, Université Paris |. Sorbonne.



existence of a competition between bidders and is not linked with the success or not of a

competitive offer.

This paper looks at mixed means of payment, particularly in analyzing the condition of its
optimal setting by a buyer. First, the target shareholders and the buyer’s shareholders should
integrate the dilution effect ensuing from the issuance of new shares in the takeover payment.
This problem develops in a context of asymmetry of information for the buyer has lower
information on the target firm than the sellers. But the bidder has superior information on the
true economic value of his own shares. He can be prone to propose share payment when they
are overvalued in the market. That signaling hypothesis has initially been outlined by Hansen
(1987) who refers to a double asymmetry of information between both parties. In that
framework, the payment with shares can be viewed as an insurance for the buyer against a
risk in information. The setup of the paper is to design the optimal mixed payment scheme in
the process of a non competitive and non hostile takeover. The success of the takeover offer is
considered as known by both parties. This paper aims at determining the percentage of cash-
shares payment. That percentage as an element of the negotiation process helps disclosing
pieces of private information on the economic perspectives of the merged firms. A first
section will show that this question has not been really considered in the previous literature. A
second section will set the model and solve the optimal payment structure in a context of
identical and shared common information between the buyer and the seller. The third section
introduces asymmetries of information from the buyer and the target shareholders. A final

conclusion will then follow.

1 - Review of theliterature




At first, the question of the optimal weighting between cash and shares payments in takeover
can be seen as a special case of the more general question of financing the firm’s investments.
Partial payment in cash expresses the existence of financial constraints. The pecking order
theory (Myers et Majluf, 1984) explains that investments are first financed by internal cash-
flows, then by debt and ultimately by issuing new equity. A mixed payment scheme in a
takeover offer can follow that logic. The idea of «investment regime » (Harford, 1999) can
also explain why such a mix of financing exists. Some firms follow a policy of progressive
accumulation of cash-flow to finance investment expenditures which are foreseen in a long
term view, symmetrically, other firms will use issuing new equity to balance a deficient
internal cash-flow. Takeovers are large and strategic operations. Sometimes firms may have
planned them for a long time, or others may react shortly facing a specific opportunity and
they use their current liquidity to finance their offer, completing it with others resources.
Following Hartford, shareholders’ interest of the buying firm is not always privileged in this

|ast situation.

The mean of payment can also be seen as asignal to the market. A first set of studies consider
it asasignal when the offer is still uncertain. A payment in cash is considered as dissuasive in
the negotiation process and discouraging competition by other potential buyers. The strategic
role of the mean of payment in public takeover has been analyzed by Fishman (1989) who
considers that a pure cash offer is dissuasive and signals good quality target firms. However,
his model leads to all cash or al shares payment. Eckbo, Giammarino and Heinkel (1989)
refer explicitly to mixed cash-shares payment. They were the first to highlight that the
weighting between these two means of payment will reveal to others parties the respective
quality of competitive buyers. Berkovitch and Narayanan (1990) introduced in the analysis

the sharing of the synergy gains between the buyer and the target firm’s shareholders. The



seller’s appropriation of the synergy gains is linked to the difference of information between
the two parties. Cornu and Isakov (2000) developed their analysis in the framework of a
competitive offer between two acquiring firms. The risk, when the first set a price offer and a
mean of payment, is to trigger a counter-offer by the other firm. To disclose information on
his strategy, the first can use asignal through an announced pure cash payment or a pure share
payment. The authors do not consider mixed payment, but refer to two sources of information
asymmetry. The target firm knows its own economic value and the buyer knows the size of
the synergy gains. The expected future value of the target firm for the buyer Vr is different of
itsinitial true economic value and includes the future synergy gains. The forecasts of the two
competing buyers about future are however supposed to be the same”. The more they spend
money to get insight in the target firm, the more their forecast of its future value is fair and
accurate. Buyers share the same distribution of forecasts of the future value. Shareholders and
managers of the target firm also ignore the true future value Vr. If they knew it, they would
demand an at least equivalent price. An impossibility of takeover will then occur because the
buyer will loose at that price (Grosman et Hart, 1980). The two partiesarerisk averseand it is
supposed, in the Cornu and Isakov’ model, that the target firm’s shareholders prefer a cash
payment. A Bayesian equilibrium converging to a solution is shown to exist. Pure cash offers
are dissuasive because they reveal a buyer with a strong will to acquire the target firm. As a
consequence, counter-proposals may easily develop into situations of initial takeover offers

with only shares payment.

The theoretical model of Cornu and Isakov is confirmed using a sample of UK data

Considering 86 British offers in the years 1995-96, the authors counted 61 cash offers, 24

> This hypothesis is binding because the two competitors are in fact nearly similar for Vt gives the same value to
the synergy gains and the scale economies. We cannot have one competitor following a strategy of
diversification and the other following a strategy of economic integration because the expected gains are
assumed to be the same.



shares offers and only one with debt. Empirically, it is shown that the probability of getting a
counter-offer islower with pure cash initial offers. Other empirical testslook at the possibility
of a competition occurring in the takeover process. The idea behind it is that more
competitiveness will entail lower positive abnormal returns of the buyer’s shareholders (see,

Schwert, 1996).

However, as a matter of fact, 90% of mergers and acquisitions are non hostile and means of
payment are diversified. We have then to analyze the characteristics of the payment schemein
a context of a known success of the takeover. The means of payment disclose a signal on the

future economic perspectives of the two merged firms.

In a 100% shares payment, the buyer’s shareholders are diluted with the issue of new stocks.
It can also be considered as a signal of overvalued stock price in the market as suggested by
the pecking order theory of financing. Then, the price of the stock of the new merged firms
should then decrease (Myers and Majluf, 1987, Hansen, 1987). Chang and Mais (2000)
highlighted that risky firms’ managers will prefer financing a takeover with the issue of new
stocks in order to limit the debt leverage and to decrease their own risk. If the bidder seeks to
avoid overpaying the target firm because he does not get al inside information, he will choose
amixed payment. It will allow sharing the risk due to an information asymmetry between the
buyer and the seller. The acquirer has imperfect information on the target firm or knows it
through possibly biased information delivered by the seller. Conversely, the seller does not

know the gains of synergy.

A 100% cash offer is a good signal: the buyer has enough and reliable information on the

target. He does not need to insure himself against overvaluation by imposing a shares



payment. Payment in cash is similar to financing the takeover with new debt. It can be
preferred by large corporations in financing a takeover because it is easier to implement and
does not need the prior agreement of the shareholders when financing through the issue of
new shares. Cash financing is also preferred by managers when they own a significant part of
the capital directly or implicitly through stock options (Stulz, 1988). It allows buying a target
whose ownership is concentrated because new important block holders may unbalance the
controlling ownership of the buyer if an important new player comes in the control game

(Chang and Mais, 2000).

This last point introduces corporate governance in the analysis of the means of payment in
public or private takeover offers. Faccio and Masulis (2004) took into account the means of
payment. For them, payment in cash, which is considered as equivalent as issuing debt, does
not modify the control of a dominant shareholder of the acquiring firm. But keeping his
control entails a higher financial risk and is possibly limited by indebtedness constraints.
Conversely, payment by shares can easily modify the structure of ownership and control,
particularly in European firms where dominant shareholders are common (Harris et Raviv,
1988). Faccio and Masulis explain mixed payment in takeover by the structure of control and
power. Their empirical tests support the idea of a preference for a cash payment when alarge

shareholder owning 20 to 60% of the capital of the buyer exists.

Previous analyses do not explicitly consider the very specific situation of a public takeover
with a double information asymmetry between an acquiring and a target company. Hansen
(1987) was the first to mention that each one has private information on his own value. He
underlines the importance of the relative size of the two firms. The part of capital the bidder

wants to get (beyond that giving control) is an adjustment variable. That fraction reveals



private information about the buyer’s real value. If the means of payment disclose private
signals to other parties, it will in return also influence the process of negotiation. Chang
(1998) extended the idea that an exchange of information can help to solve the double
information asymmetry (« double lemons effect »). He introduced a prior holding in the
target’s capital («toehold ») as a mean to reduce the buyer’s asymmetry of information. The
last has then a better inside knowledge of the target, especially if he holds an important part of
capital (Goldman and Qian, 2004). Target’s shareholders, if they accept to be paid with
shares, will show they trust the positive perspective of creation of value following acquisition.
An empirical study by Megginson and al. (2004) on the long term performances resulting
from mergers confirms that analysis and shows that a cash-payment is a trustworthy signal on

the future creation of value.

Asymmetries of information and the signaling role of the means of payment were studied
within several empirical works. Very often this literature tries to identify abnormal returnsin
holding acquirer’s stocks when the offer is made public. The conclusions are not aways
converging. Travlos (1987) highlighted negative abnormal returns for takeover paid with
shares in the United States. Results were similar for Bellamy and Lewin (1992) in Australia.
But looking only to pure cash takeovers in the two last studies, abnormal returns are close to
zero. Payment in cash, other things put aside, gives positive information on the value of the
target company and on the future gains resulting from the acquisition. A payment by issuing
shares may signal the buyer’s shareholders that their stock price is overvalued and/or they
need some self-insurance over the value of the target. A dilution effect is also important in
shares payment schemes because, other things equal, the controlling group in the buyer’s
capital (and globally the prior shareholders) will have lower ownership after the takeover. A

controlling shareholder will only accept dilution if there exists large opportunities of creation



of value and gains. The implicit costs ensuing from lower private benefits of control will
advantage payment in cash rather than payment in shares. This hypothesis was successfully
tested by Amihud, Lev and Travlos (1990). Control and appropriation of the rent are also
important for the groups of managers and major shareholders of the target firm. They have
private information on its situation and perspectives. Looking only at takeover on privately
held firms, abnormal positive returns for the buyer’s shareholders are more common and
stronger in cash bids than with payment in shares. This fact compares to the aready positive
signaling effect of cash bids in public offers. In private firms, shareholders have a stronger
negotiation power, so managers of the acquirer should deliver more information on the future
value of their firm. The acceptance of a payment with shares by the target’s shareholder
means favorable perspectives of future profits. Chang (1998) analyzes the different means of
payment between public and private takeovers. Specificaly, private takeovers using shares
payment are linked with important and positive abnormal returns in the USA. Fuller et al.
(2002) aso analyze the offers comparing publicly listed and private target firms. Considering
a sample of 3135 acquisitions in the United States, buyer’s abnormal returns are on the
average negative by -1% for public offers and positive of more than 2% for private offers. The
importance of the mean of payment appears clearly in the analysis because considering listed
targets, the abnormal returns (both cash and mixed payments) are non significant, but they are
significantly negative for shares payments. When the targets are private subsidiaries or private
firms, stock abnormal returns are significant and positive whatever the means of payment. Da
Silva Rosa, Limmack and Woodliff (2003) made an event study of 210 public and private
offers in Australia. Contrary to previous studies, they found that buyer’s shareholders of
private takeover with shares payment do not enjoy any positive returns. Empirically, the
offers are often cash bids, what is explained by the argument that a lower competition in

private takeover alows to capture a higher part of the economic rent of control of the target
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firm. Cash payment is used to lower the competition degree of the takeover. Goergen and
Renneboog (2002) with a sample of 156 public European offers aso evidenced the role of the
means of payment. Cash offers will entail larger positive abnormal returns for the target
(+10%) than payment with shares (+6%). Conversely, looking at the acquiring firm, the stock
market reacts positively to a cash payment, what means that his shareholders do consider a

negative signal linked to the issuance of eventually overvalued shares.

The question remains how to set a scheme of payment in a situation of double information
asymmetry between risk-averse buyers and sellers. It has not been extensively analyzed in the
literature, except in the process of a takeover with several competitors. Here, we will assume
that the success of the takeover is known at a globally agreed price. The means of payment
are nevertheless to be set. A payment with shares is a guarantee against a possible valuation
mistake of the target. It permits to split between parties, on the one hand, the future gains
ensuing from the acquisition and, on the other, the risks. The buyer can imagine other ways to
guarantee his purchased value of the target firm : he can ask the buyer to guarantee a limited
value to the liabilities. In case of hidden or possible losses, al or part of them are reimbursed
by the seller (see, Pop, 2003). By transforming them into shareholders of the new merged
firm, the acquirer makes the seller participate to the risk and to the uncertainties on the value
of the acquired firm and the future gains. A partial payment in shares is a self insured policy
when facing an information asymmetry on the target firm. This last is merged or, if not, its
profits are consolidated within the financia reports and results of the buyer. The target’s
shareholders paid with shares will receive a part of the uncertain future profits or losses
ensuing from the acquisition. A payment with shares introduces an equity dilution of the
former shareholders of the buyer. We look only at dilution of capital, and will not consider the

possible dilution in control of a dominant group of shareholders of the acquiring firm (cf.
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Hansen, 1987). This aspect has been already studied in the literature with regard to the
financing decision using debt. The controlling group will then privilege takeover payment in
cash (through the issuance of debt). Here, we focus on the dilution of futures profits and gains
which will be shared with newly associated shareholders. A payment with cash will entail two
certainties: a fixed and riskless price for the sellers, and a total and certain appropriation of

the future expected profits by the acquirer.

The paper wants to analyze the weighting of the means of payment proposed by the bidder.
This variable characterizes the takeover conditions. It has to be set optimally considering the
information level of the acquirer. But, we will take into account the double asymmetry of
information situation and the necessary equilibrium implicit in the agreement of the offer. The
target’s shareholders are not passive. They also have a preferred scheme of payment, evenif it
is not formally made explicit at the beginning of the process. The mix of payment can appear
in the process, for instance, through counter-offers. The idea is that the weighting of the
means of payment will reveal private information. The offer price has to be taken into account
in the analysis. If the choice of means of payment has value, it can interact with the final
price. Even if the takeover is certain, the sharing of the synergy gains may be influenced by
the balance between cash and shares. In such a situation, the takeover price agreed between

the buyers and the sellers will be influenced by the means of payment.

2 — Situation of symmetric information

We consider anon hostile offer. The transaction value of the target firm is set. The transaction

Is agreed, but the means of payment has yet to be determined. We set the following variables:
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A : uncertain value of the net assets of the target firm after the acquisition

Ap : acquisition price for the target firm (D for « deal »)

S : uncertain future value of the acquiring firm after the takeover

S : value of the acquiring firm set at transaction/offer

k : percentage of the offer paid with cash; total cash payment isk.Ap

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

c : fraction of the acquisition and synergy gains captured by the sellers

£, : total gains (or losses) of acquisition by the buyer on the assets A. A tilde indicates an
uncertain variable, without tilde is the expected value of the gains

on . Sstandard deviation of the acquisition gains on the A assets

£ : €conomic acquisition gains of the buyer on his assets S and synergy gains after merging.

Without tilde is the expected value of gains.

os . standard deviation of the acquisition and synergy gains on the assets S

The seller and the buyer agree on the acquisition price. It is paid partly in cash and in shares

of the acquiring firm:

A=k Ao + (1-K).0.S. (1)

The future value of the firm A’s assets has an expected value Aotea and a standard deviation
oa. We consider the certainty equivalent wealth of risk-averse investors with a risk aversion
coefficient u. The buyers and the sellers have the same risk aversion. Both fell uncertain with
the value of the assets of the other party. We first look at the situation of no information risk
and symmetric information. It will then after be enlarged by introducing a double information

asymmetry for the sellers and the buyers.
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The value of the acquirer after the takeover will depend on the random value of the target’s

assets, A. These are merged with S after the acquisition. We introduce a supplementary
uncertainty for the target’ shareholders who receive shares from the acquirer S. The economic
future profit for the initiator will depend on gains resulting at the S level from the acquisition
of A. This gain es covers possible economies of scale and gains of synergy which are not
known by the target’s shareholders. We suppose that ¢s is positive. The total acquisition gain
resulting from the takeover is (eat+es), the sum of the gain extracted from A’s assets and those
created by S in the management of the new merged firms. These two random variables are not
independent. When the acquisition leads to a diversified group, the two process of value
creation are poorly correlated. When merging occurs in the same economic activity, or looks
for economies of scale, the correlation p between ex and es may be important and positive.

The new economic value of the merged firm after acquisition is (S+ Aot ea + ¢9).

The global value of the consolidated firm has to take into account the negative cash flow

resulting from the cash payment :

SO+ (AO+ eat 85)-k. AD (2)

The transaction price, Ap, includes a sharing of the expected gain as expected both by the
buyer and the seller, no matter where it comes from the A’s or the S’s assets. The transaction
priceis:

Ap=Ag+ C.(ea + &3) ©)

with Ao, value of the target before takeover.

14



The minimum condition to participate to the game and to accept is Ap>Aot (ea + €g), what
means a positive value of ¢ (if ea + &s>0). At least, the sellers want to capture a part of the
acquisition profit/synergy gains. The term (1-c).(ea + &s) represents the remaining part of the
acquisition gains on the assets A which profits the buyer. A situation where c<1, if (eates) <0,
may occur ; it corresponds to the selling of A’s assets with probable future important losses

and the seller accepts to bear a part of the loss.

Following the issue of new stocks to pay the target firm’ shareholders, the equity capital

is (seerelation (1)):

S [1+(1-K)a]

Former acquirer’ shareholders are diluted in the new equity capital structure of the firm. Their
share decreased by a coefficient 1/[1+ (1- k).r]. New shareholders coming from the target

firm will own a fraction (1-k).a.S of the capital of the merged group. Their participation in
the new ownership structure is (via the transaction exchange ratio of values, o) increasing
with Ap, transaction price of the target (and also with c, the captured fraction of acquisition

gains).

A Atcleates)
EEE

a

2.1 Situation of the acquiring firm
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The expected profit for the buyer (i.e. the acquiring firm’s former shareholders) come from
the gross acquisition profit to be shared over his whole (prior and new) shareholders. This
gross profit equals the increase of the net equity value of the firm. Considering the economic

value after merging (see equation (2)), we get :

7 =[St (Aoteates)-kKAp] - S[1+(1-K)a]

Replacing with (1) and (3), we check that the buyer’ gross profit is equivalent to the non
captured part of the acquisition gains:

7=0-C)(c, +&5)

The acquisition profit of the buyer and the synergy gains go to its shareholders. Among them
are the target’s former shareholders paid with the issue of new shares. We have to look at the
net wealth of the prior takeover shareholders because they ex ante decide to launch the

operation. The buyer’s expected profit weighted by his part in the new equity capital is:

~ (1-0).(F,+ &)
" 1+ A-K)a

(4)

The net profit is the uncaptured part of acquisition gains corrected by a dilution factor. The
expected profit, E(ea+ €s), should at least be positive, otherwise the buyer will not bid. This
condition allows a first remark : when the buyer is low-sized, (i.e. high a) compared to the
size of the target firm, he is pushed to pay in cash (k=1) to avoid dilution and to preserve his

expected part of the gains.
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The certainty equivalent (EC) is obtained assuming an exponential utility function with risk

aversion u. The buyer’sgC is, after dilution :

_(@-9(eates) . (1-0)°
= = i+a-Ka] Y a-Kaf

(ci+ci+2pc,0.) 5)

In order to design the optimal payment in cash, we derive (5) in relationto k :

dEC, _ n{ a(l-c)

2 2 1
I m(SA —u(l-c).(oc+os+ ZpGAO'S)—[ H

1+ (1-Kk)a]
At optimality, equalizing to zero, we get :

1 (-0 .u(oa+0oi+2p0,05)

k* =1+ (6)

a a.(e,+eg)

The more important the risk in the acquisition gain is, the lower the part of the payment in
cash will be (dk/doa s<0). It corresponds to an insurance behavior from the buyer. We also see
that dky*/dp<0 assuming realistic values for c. The buyer pays less (more) in cash if the
correlation is high (low). Replacing a, makes explicit the relative size effect of the two firms

S/Ao.

_ 2 2
K% =1+ S (1_ A-c)u(oy+os+ 2,0.6AO'S] (&)

A, +C(ex+&s) (ea+&s)
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The ky* value is upward limited by 1. We draw the condition to give a negative or null value

to the second term of the right hand side of equation (6) :

(6p+65)<(A-C) (i + 05 +2p0,04) (C1)

Condition (C1) means that a risk on the value of the future acquisition gains combined with a
risk aversion, leads to mixed schemes of payment (k<1) corresponding to an insurance
motivation by the buyer. Conversely, when the risk is low or the expected profit ¢ is high, the
optimal payment is a pure cash payment (k=1). The condition (C1) reveals the existence of the
guestion of the means of payment for the buyer. If that condition is not satisfied the pure cash
payment is optimal and is the only one to consider. The limit condition (C1) is then assumed

verified.

The importance of the relative size effect is analyzed by the derivative of k* with regard to a.

It is positive due to the limit condition (C1). :

dk,* (_ iz j{l_ A-c).u(c? +o2+ 2.pO'A0'S)] S0 @
(64 +&5)

do a
The conclusion follows : the higher the size of the target is, the higher the cash percentage in
the payment will be. Conversely, for small target firms, the payment with shares is more
important. The relative size effect introduces a fear of dilution which, other things remaining

equal, will limit a share payment and encourage a cash payment.
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We have to question whether the optimal cash payment is a systematically increasing function
of the expected profit by the buyer on the assets A of the target firm. The effect of the

acquisition gain is measured by the derivative of k* withregardto ¢ :

dk,* c.S,

d(c, +&5) (A +Cleq+24))2

+@A-C)u(os+0i+ ZpJAGS).S{

(8

(A +2C(g, +&5))
(A, +2¢(e4 +gs))2-(5A + gs)z

=sgn|- (e, + £6)7 + (1= 0) 1102 + 02 + 200 ,06) (A +26(e , + £5))]

This derivative makes sense only if k is not meaningless, i.e. if condition (C1) is valid. If we
add (C1) into (8), we get a lower vaue of the sign of the derivative which is (Agt+C.(ea+ €9))
and gives an always positive lower value. Therefore, the sign of dky/d(ea+ €s) IS positive : the
part of the cash payment is increasing with the acquisition gain. The buyer pays more in cash
if the future perspectives of value creation are high, this corresponds to a lower need to be

insured with a sharing of the risk with the seller.

The structure of payment depends on the splitting of the gains. The equation (6°) highlights

that the sign of dky/dc is undetermined. We get :

* 2 3 5
dk,* (da/zdc) L 40k (daldo)s, (- c)uo} o

dc a as, (ag,)?

XXXXXX?7?77?

The transaction exchange ratio o depends on ¢ (see (6)) with da/dc >0. The sign of (9) is
undetermined. So, we cannot draw a simple relation between the sharing of the acquisition
gain (in fact the acquisition price offer) and the means of payment. In the ultimate phase of

the process of negotiation, an increase of the offer price (which means a higher ¢) may
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involve a revision of the part of the cash payment. The most important is that, in non hostile
situations, arelation exists: it means that the offer price proposed by the buyer and presented
as acceptable by both parties will depend on the scheme of payment. This highlights the

existence of a process leading to an accepted transaction price.

The optimal sharing of the acquisition gain is also identified by deriving (5) with relation to c.
We get arelation ssimilar to (6). It exists for the buyer an infinite number of optimal solutions
describing a curve in the two dimensions plan (k,c), keeping in mind that o itself is afunction

of c

(65 +&5)L+ (L K*).a(c)]
u(ci+oi+2p0,0,)

1-¢* = (6)

The more important the future profit is, the more the buyer wants to retain a large part of it.
Particularly, we see that it is not optimal for the buyer to retain all the acquisition gain (c*=0),
what could have appeared as an intuitive optimal solution for him. The buyer has interest in
sharing the gain, what increases the sellers’ risk exposure through a payment with shares and,

consequently, limits his own risk exposure.

2.2 Situation of the target’s shareholders

The sellers anticipate a supplementary profit resulting from the payment with shares.
Their certain profit is in the transaction price offer Ap. But compared with a pure payment in
cash, they receive a part of the wealth of the acquiring firm after merging. They should take
into account dilution, but also potential profit or losses on the issued shares received for

payment. These new shares are bought on the basis of a value (1-k).a.S (see equation (1)).
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The value of their share of capital after merging is equal to their percentage of capital
(1-K)a /' [1+(1-K)a], multiplied by the value of the merged firm after acquisition.,

(St Agteates-kAp).

The target’s shareholders sell afirm of which value before takeover is Aq. They receive shares
and cash on the basis of a transaction price which includes a part of the potential acquisition
gains. Their net profit is partly captured in the transaction price and partly linked with capital

gain or lossin amixed payment scheme, as seen in equation (10).

. A-K)a(S, + Ay + &, + &5 —kA) ~

7. =k
7 = KAy 1+ 1-K)a &
Replacing in the previous formula :
7 - UKadoole, ves) (x5 (10)

s 1+ (1-K)a

We calculate the equivalent certainty for arisk averse seller :

EC, = ((1— k)fil(lf);;gj +&g) +C.(ep+ ss)j —%ﬂ{%+ Cj (62 +02+2.p0,05)

dEC, _( —a.(l-c)

2> 2 (1-K)a(l-c)
dk [1+(1—k)alzj[+(€“”S*“‘“A“’s+2-P-0A<fs){—+cﬂ

1+ @1-k)e]

= sgn{— (e +&s)+pu(os +0i+ 2.pO'AGS)(w + CH

1+ @1-k)e]

Setting the derivative to zero to get the optimal payment structure :
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(ep+&s)—Cu(ci+0i+2p0,0,)

k* =1+ (1)
a.(gA teg—p(ci+ol+ ZpGAGS))
A partial payment with shares only appearsif k<1, what implies :
(gA +eg—p(cs+oi+ ZpGAGS).CX(Z(EA +eg—p(ci+oi+ ZpGAO'S)))< 0 (C2).

If that condition is not satisfied, the seller is not interested in receiving shares but only cash.

The (C2) condition isequivalent to :

(,u.(ai +oi+ 2p0'AcTS).C)< (65+&5) < (,u.(a,i +oi+ 2pGAO'S))

It means that a mixed payment scheme will only be accepted by the sdllers if the expected
profit lies between two limits. If the future perspectives (ea+ ¢s) lead to losses, we easily find a
preference for a 100% payment in cash. For high expected gains, exceeding the required risk
premium, the seller will also prefer a cash payment. Between the two a mixed cash-shares

payment is attractive. The derivative dks*/dc from (11) hasthe samesign as:

dk,* _ . —u(ci+0i+2.p0,0) } (12)

dc (ep+&s—p(Ci+02+2.p0,0)

In case of arisk lower than the expected profit (u.(oa> o+ 2poac9)<(ea+ £9)), the seller will
accept a trade-off between a higher (lower) cash payment and a lower (higher) transaction
price (i.e. a lower/higher part of the expected acquisition gain). In case of very small
perspectives of gain, the sellers will try to capture a large part of it and will seek a cash
payment. We see that k and c interact from the sellers’ point of view because the partial

derivativeis not null (except for risk neutral seller).
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If we want to design the condition for a joint equilibrium for the buyer and the seller, we
should get k*,=k*, at least for admissible limits to k* (i.e. k<1). It involves that conditions
(C1) and (C2) are both verified and means that the percentage of captured gain ¢ must be
lower or equal to 0.50. The definition of a joint equilibrium involves a common solution for
the two equations (6) and (11), each of it describing a curve in the (c,k) plan. Nothing will
insure that the solution ks* = ky* will be acceptable, i.e. between 0 and 1. An obvious solution
appears for c=1 which means the total capture of the acquisition gain by the seller®. We see
here that a joint equilibrium does not give any advantage to the buyer who will not launch a
takeover in that situation. We find here the well-known conclusion of Grosman and Hart
(1980). In order to restore the economic interest of a takeover, we have to consider ignored

factors such as information asymmetries.

3 — Infor mation asymmetries and the process of negotiation

3.1 Uncertainty and asymmetry both from the target and the acquiring firms

The seller may give biased information on the future acquisition gain resulting from his assets
(or what is similar, the buyer receives noisy information on the acquisition gain). This biasis
represented by the variable ia. If its average value is positive, the overestimation corresponds
to manipulated and exaggerated information or to the hiding of losses. A situation with a

negative ip is aso possible : it corresponds to a buyer who underestimates the profitability of

® This result comes from the hypothesis of an identical risk aversion of the seller and the buyer. If we have
supposedly different values for the risk aversion, ajoint equilibrium with a mixed payment could be set.
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A’s assets (or exaggerate the future losses). The seller knows the exact distribution of the
acquisition gain on his assets. His information is better on that point:

Enp = Eatip
The noise term has an expected value ip et a standard deviation oja. The buyer knows that he
is exposed to a specific information risk regarding A’s assets. From his point of view, the two

information and economic risks are independent, o : o4, =i+ 08 .

The value of the acquiring company is also uncertain. The firm S's assets (those of A put
aside) will generate future acquisition gains which will benefit the previous A’s shareholders,
now S new shareholders through a share payment. The combination of A’s and S's assets
through acquisition will create synergies or crossed effects of which estimation is uncertain,
but the managers (and then shareholders) of Shave better information. The random variable s
represents the acquisition and synergy gains specific to S. We introduce the possibility for the
buyer to influence the target’s shareholders by manipulating information on the future
perspectives of economic gain resulting from the acquisition. For instance, a public notice of
large synergy gains may increase the perceived value of the acquiring firm and the part of
payment with shares’. The bidder perceives the acquisition gain distribution with a noise
combined with the true economic distribution which is only known by the seller.
Symmetrically, the later has lower information on the future synergy gains and perceives

them with an uncertain bias.

Ess=&€s5t Ig

" Similarly, we have cov(eap, £9)= COV(ea, £9) OF equivaently cov(ia, £9)=0.

8 A simplified model is possible with only one information asymmetry in favour of the seller if the acquiring
firmislisted on a perfectly efficient market. In case of an envisaged acquisition, the gains of acquisition and
synergies are known in the market. So, the variable esis known identified by the shareholders of the target. The
only asymmetry benefits to the seller who can, for instance, hides some losses. The same argument of efficiency
applies also to alisted target firm. In fact, the analysis here considers a bilateral process of negotiation not
known by the market.
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The process of transaction develops on non homogeneous information set and leads to
different calculus. The acquisition is done at the transaction price Ap=k. Ap +(1-k)aS. The
common exchange ratio between A’s and S’s assets is differently viewed from each party
because each one casts his own perspectives of profits (and consequently his view of the

captured part of the gains) :

Ao = Ay +Cyepp tE5)= A +Cy(entEs+i4)

: (13)
AD = A\) +Cs'(‘€A +gS,s) = Ab + Cs'(gA +gS + IS)

For positive bias, ¢, islower than c.. The exchange ratio o is aways Ap/Sy, but the transaction
price is affected by the average value of the information bias for each party.

3.1.1 Situation of the acquirer’s shareholders

The buyer’s expected profit is:

_ (1_ Cb)'(EA,b +Es)
T 1+(1-Ka

Ty

His optimal payment schemeis:

k. * :l+l_ (- Cb).,u.(o':b +og+ 2p0 p,0)
" o a(Epp + &)

(14)

The correlation coefficient p indicates the possible synergies ensuing an acquisition with a
possible decrease in economic risk (p<1) which is equivalent to a creation of value. The
correlation allows to define the economic goal of the acquisition: diversification (low p

coefficient) or at contrary vertical or horizontal integration (positive and high p). From (14),
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we see that dky,*/dp<0. For correlated activities (high and positive p), the optimal part of cash
payment is lower for the bidder. We supposed independence between the information noise,
Ia, and de ea. This assumption means that, at the target firm level, the size of the information
bias is not linked with the existence of gains (or losses). This is questionable since, for
instance, we can imagine that a seller can be pushed to issue optimistically exaggerated

information as far as he fears possible losses after the acquisition. We then get:

1 (- Cy)4t-(0p + 08 + 0 +2p(0 7 +T) "

K,* =1+ s) (15)

a a.(e,+eg+i,)

with the following condition to get a value of k, lower or equal to one:

(ep+eg+i,) <(A-c)u(cri+ol+0i+2p(cs+03)"".04) (Cr)

Considering equation (15), we see that dky/dia>0 °. An optimistic bias from the seller (i,>0)
means a higher proportion of cash. The buyer can be manipulated by a seller who wants, for
instance, to be more paid in cash. Such behavior cannot be endless. We will suppose that atoo
high bias (and a too high expected value of the future gain) as perceived by the buyer, will
cast an increasing doubt for him. The information of the target is then seen as fuzzy and not
trustworthy (dia/doia®>0). Conversely, reliable information expresses the true economic
distribution of the acquisition gains, no noise is added to it (ix=0, is>=0). That model of
trustworthiness introduces a self-limitation to information manipulation; otherwise the bias
would be unlimited. Looking at (16), we get dk*/doia’<0. Taking delivery by the buyer of
noisy information entails two contradictory effects: a positive bias leads him to pay more in

cash, but at the same time a balancing effect will limit that trend with a larger perceived risk

® The proof obtains similarly as for relation (8), considering i instead of ¢.
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(see last term of RHS of (15)). The buyer protects himself by paying the takeover with more

shares to transfer some of therisk to the seller.

Under an assumption of binomial distribution of the information bias ia, eguation (15)
changes (see annex, equation Al). Figures 1 and 2 show how the optimal payment schemes
change between 0% to 100% in cash according to the initial relative size Aj/S of the target
compared to the acquirer and, on the one hand, the size of the information bias (see graphic

1), and, on the other hand, the correlation (see graphic 2).

INSERT graphic 1

INSERT graphic 2

We may draw a testable proposition from the previous developments: Public takeovers on
positively correlated target firms, or pursuing integration strategies, should offer a lower
payment in shares. Conversely, a strategy of diversifying activities will correspond to offers

with ahigher proportion of cash.

Similarly with equation (9), we get dk,*/dc, with an undetermined sign. This derivative

combines different terms of different signs™ :

ok, *
dc,

_ (da/dc,) N w(ci+ci+oh+2p0,0,) _ (da/dcy).c-(1- Qu.(ci+oi+ci+2p0,0,)

a’ a.ey+es+i,) (a(eq+ g +iy))°

9\We have da/dc positive.
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For not trivial sets of values, that derivative is different from zero. It means that the choice of
a scheme of payment will influence the previously negotiated transaction price. The derivative
of ky with regard to the information bias from the seller is obtained from (15) reminding that
the exchange ratio o will aso depend on i for the buyer. From the latter’s point of view, the

transaction price is Ap=Ag+ S+ Co(eat estip).

dk _ S A-c)pu(of+0i+0h+2p(ch+ Gii)llz.as)-so[ (A +2c1,) J

di, (A +ci,)> (A, +2¢i )%,

= son|-ci,? + (- 0) (02 + 02 + 02 + 2p(02 + 02) 2 56) (A, + 2¢i )]

(16)

Condition (C1’) gives that a lower value of (16) is aways positive, so we get dky*/di,>0. We
verify using (15) that dky*/oia<0. The information bias issued by the seller modifies the
equilibrium locus of optimal solution for the buyer (c* ,k*). A positive bias moves the buyer’s
equilibrium curves upward. Consequently, the crossing point with the seller’s curve moves

toward higher values of the percentage of cash payment.

The information and communication policy of the seller aims at issuing an optimistic bias to

move higher the transaction price, more precisely to increase the captured part of the total

acquisition gain and to get paid in cash (see graphic 3).
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Cb, Cs

Graphic 3 Situation of the buyer with information asymmetry

The bias issued by the seller can eventually be negative. That means that the target’s
shareholders may get advantages in delivering prudent information on the perspectives of
profit of the firm to get an optimal payment corresponding to their view of the economic
perspectives of the merged firm. The elements playing toward an optimism bias issued by the
buyer are : expected economic losses at the buyer’s level, an high target economic risk and a
negative correlation. Conversely, a negative information bias may occur with expected
economic gains, low economic risk and strong correlation between activities. We remark that
the perspectives of important gains will limit the incentive to manipulate information from the

seller, conversely, losses may favor optimistic biases.

3.1.2 Situation of the seller
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The seller is exposed to an uncertain value on the shares he gets as payment. We assume
independence between the information noise from the buyer, is, and his synergy profit s (so

COV(i S 85):0).

K* 14 (5 + &g +ig)—Cop(chi+ol+02+2p0c,(ci+0c3)"?)

S

17
a(gA +eg+ig —,u.(a,i + 0'2 + o'izS + ZpGA(O'é + Gizs)llz)) (7

The previous formula is slightly modified if we assume that the information bias is follows a
binomial distribution (see Annex, equation A4). Graphics 4 and 5 will illustrate the optimal

means of payment for the seller according the size of the information bias he is exposed to by

the buyer about his own value (graphic 4) and according the correlation between activities

(graphic 5).

INSERT graphic 4

INSERT graphic 5

The derivative versus c of the optimal cash payment for the seller hasthe samesign as::

(18)

dc

dk,* n —p(op+ 05+ 05 +2p0, (08 +035)"?)

a(gA +es+ig—p(oh+08+ 05 +2p0,(08 "'O'izs)llz))
It is of undetermined sign. In the two dimensional plan (c,k), the two optimal curves of the
seller and the buyer do not have the same slope. They cross at least in one common
equilibrium point. More precisely, equations (15) and (17) define two families of curves

depending on respectively i and is.
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At joint equilibrium, a 3 equations set with 3 variables may determine the values of k*, ¢, and
Cs (equations (13), (15) et (17))™. The solution does not depend on the relative size of the two
firms, but directly on the biases i, and is and on the information uncertainty linked to it. The
existence of a bias may allow to satisfy the two conditions (C1) et (C2) modified to take into
account the captured part of the acquisition gain considered differently from the buyer’s or the

seller’s points of view.

3.2 Information policy

The existence of better informed agents and possible manipulation of information introduces a
two way asymmetry. That reciprocal game may lead to a better equilibrium situation for the
players. We saw that, for exogenous values of the economic uncertainty of the future gains oa
et o, the initial takeover offer may lead to a common negotiated price Ap, but to different
preferences as regard to the payment structures (kstky). The convergence toward a commonly
accepted scheme of payment is reached by lowering one party’s information bias or by
increasing the other party’s information bias. We should however introduce in the policy the
cost associated with a possible decrease in trustworthiness (i.e. higher ¢% with higher bias i).
An incentive to disclose better quality information thus appears with a lower bias and a lower
perceived risk. A change in the information set in the process of negotiation which resultsin a
lower percentage of cash payment means that a better quality and trustful forecast of future
gains has been disclosed to the other party. It is what could happen in the negotiation process
of a non hostile takeover before the terms of the takeover are made public. It could aso

happen when the bidder revises the payment structure. It can also occur implicitly without

" The two equations (13) are equivalent to : C, (g, + &5 +1,) = C..(5 + &5 +ig)
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formal negotiation process. If a buyer modifies the terms of payment with a lower proportion
in cash, it underlines a trend of exaggeration about the future synergy and acquisition gains.
This analysis leads to test the hypothesis of an increasing flow of information linked with the
modification of the mix of payment during takeover negotiations. An active communication
policy with new perspectives, business plans or public notices are ways to help the
convergence of the condition of the takeover, particularly the means of payment between

sellers and buyers.

The previous devel opments have to be mitigated with the existence of self-regulation in these
information policies from both sides. Rational economic agents are aware that they are
exposed to asymmetries of information and they forecast the risk due to information. Any
piece of information is weighted by a specific uncertainty due to itsissuer behavior and which
cumul ates with the economic uncertainty of the future expected gains. That information noise
Is analyzed in terms of trustworthiness for the one who receives information. We should take
into account that trustworthiness is endogenous and depends on the level of the economic
gains announced by one party. A rationa equilibrium exists and comes from the fact that
exaggeration makes information poorly credible. Information risk is perceived similarly asthe
economic risk by the agent who receives information. He tries to cover himself against that
risk globally. One possibility, as highlighted above, is to associate the seller by paying him
more largely with shares, making him exposed to losses coming from his own exaggerated
information. Reciprocal mechanisms of self regulation may limit the behavior of the buyer.
Market efficiency, disclosure rules and the existence of powerful regulation authorities will
force a listed acquirer to deliver trustable forecasts of the futures gains. The pressure of
independent financial analysts, if we assume they effectively play their role of expertise, can

lead to the delivery of uncertain but unbiased forecasts on the future gains resulting from a
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takeover. Such a situation may be an improvement globally for investors, and particularly for
the target’s shareholders, but paradoxicaly the acquiring firm appears as informationally
dominated vis-avis a target firm which is not listed. Capital gains of the targets are then

easier to dissimulate and strategies of exaggeration are possible.

The previous analysis leads to some hypothesis that can be empirically tested :

The modification of the payment structure during the process of atakeover comes with a

flow of new information about the economic perspectives of the operation ;

- The flow of information comes from the party who revises the scheme of payment
and/or the price, practically, in formal procedures, it comes from the acquirer ;

- A rise of the cash proportion will convey positive forecasts of acquisition gain for the
buyer ;

- Conversely, arise of the proportion in shares will go with less favorable perspectives

coming from the seller or more trustable ones coming from the buyer.

Conclusion

During takeover offers, a mixed payment weighting cash and shares explains itself outside a
pure strategic game aiming at discouraging competitors. The design of an optimal mixed
payment scheme expresses the risk aversion of the buyer and the seller who both face a
double risk. If the buyer questions the economic value of the acquired assets, the seller who is
partly paid with shares also questions the future gains of synergy. The setting of an optimal
weighting of means of payment appears as a way to answer the problem. For the buyer,

paying with newly issued shares allows to insure himself against the information risk and the
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uncertainty on the real economic value of the target’s assets. But at the same time issuing
shares will dilute the acquirer’s former shareholders. The seller also suffers from information
asymmetry and can be given biased perspectives about the future of the acquisition. The
setting of common conditions of payment is part of the transaction process. It can be explicit
in the negotiation period between the buyer and the seller of a non hostile takeover. The
optimal setting of a mixed cash-shares payment may disclose information to third parties who
will observe the public mixed weighting. The optimal means of payment will be directly
influenced by the correlation between the expected acquisition gains at the target and at the
acquiring firm levels. This correlation will characterize strategies spanning from pure
diversification of economic activities, if it is low, to business integration, if it is high.
Globally, a diversification strategy should imply a takeover offer with a greater emphasis on

cash payment than on the share payment.

A takeover is a contract. If it is successfully agreed, it means that the seller’s optimal
preferences of payment have been taken into account. The convergence to a commonly
accepted scheme of payment means that a process of information exchange occurred
successfully in the sense that the noisy future acquisition gains reciprocally communicated to
the other party in the negotiation process between the buyer and the seller became at last
compatible. It does not mean equally and symmetrically shared information, but that biases
are limited. Exaggeration biases exist and are part of communication policy from one party to
the other. But limitless biases will lead to systematically extreme solutions of pure cash or
pure share payments. A self regulation mechanism of trustworthiness will limit information
risk for the party who receives information. If bias and exaggeration increase the fuzziness of
information linked to the future economic value, the buyer (seller) will try to cover that risk

and will propose a payment with more shares (cash). The communication policy seemsto gain



more importance in situation of negotiation of the means of payment or when the terms of
payment are publicly revised in amixed takeover offer. It also appeared that the final takeover
price should be sensitive to the design of the scheme of payment. Means of payment mix
conveys information and manages information risk; its setting has value and will marginally
modify the transaction price offer. The previous findings open ways to empirically testable

propositions.

Annex - Binomial model

The bias ia and the uncertainty around it allows the seller to react in the negotiation process
and to lead the buyer to propose an optima payment mix k* according his objectives.
Manipulating i is however complex because the seller ignores the consequences of the
information bias he casts in term of his own trustworthiness o;. We suppose that o is
endogenous and is a function of the average size of the information bias as perceived by the
recipient : the higher the acquisition gains as announced by the target firm is, the more it is
doubtful for the acquiring firm. A binomia model makes explicit the link between that
expected value and its variances. We here suppose that i follows a binomial distribution with
a probability p, which is the probability that an information bias exists on the gains resulting
the acquisition at the target firm’s level. The bidder has a (1-p) probability to use the true
economic information on the acquisition gain with no information, i.e. enjoying symmetric
information with the seller. The bias on the acquisition gain, if it exists, is i. A dtrictly
symmetrical information bias is may exist in the other way, issued by the acquirer to the seller

about the future synergy gains :

E(ia) = Pa-ia on=Pall— Pa)is
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E(i9 = psis o5 = Ps(L— p,)ig

The previous expressions show that the variance in information risk is positively related to the
size of the expected bias. The optimal payment scheme considered from the buyer’s point of
viewis :

1 (1-c,)u(oa+0e+pyA=pu)is+2p(cx+py(A-Pa)is)"”

k,* =1+—

( 9s) (A1)
a a.(ey+eg+ Paln)

The value of the derivative of ky inrelationtoiais:

dk,* Sy-PaC
di—A (A\)+C-(5A+gs+iA))2
S (1-0).pr.f'(in) D= paN Sy-PAC N

(A, +Ces+eg+i,)) (64 +8g+iy)? (A, +C(e,+e5+i,)) D

If we call respectively N and D the numerator and the denominator of the last term on the

right hand side of (A1) and if we set: f(i,) = pa(1— pu)i7 +2p(c + pa(L— p)I2) % 0.

We have:

£1(i0) = T (2. Pal— Pa) + 20.05(PAL— P))O2 + Pal— Pa)TZ) 2) (A2)

Weget :

dk,* S,-Pa-C {LE}_ S, (1-c).u.f'(i,).D- p,.N
di, (A +c(en+es+i)) L D [ (A +clep+es+iy) (60+6g+i,)?
(A3)

Thefirst term in the RHS of (A3) is positive because N/D is above 1 (following the condition

(C21%)). The second RHS depends on the sign of :

36



sgn[- (1-¢)z.T'().D + p,.N]

The only term which may play to give a negative sign to the dky*/dia derivative is f'(ia). If
f’(ia)>0, that term has a negative influence. Looking at (A2), for positive correlation, f'(ia) has
the same sign and magnitude as the bias i,. Then for large enough exaggeration bias, the

derivative turns negative and then the acquirer covers its valuation risk of the target assets by

paying more in shares and less in cash.

Conversely if f’(ia) is negative, which means a negative pessimistic bias, all terms in (A3)
formula are positive. Then the bias encourages a cash payment. The condition f’(ia)<0 is

=2\1/2

_ (oa+ Pad—Pa)ix

Og

sufficient. A negative correlation such that p <

is aso enough to

give a negative f'(.). The derivative dky*/dia is of positive value. The buyer has to take into
account positive news from undervalued gains and/or better diversification gains by capturing

them and by increasing the cash payment to the seller.

In most cases, the sign of dky,*/dia following (A3) is undetermined. The parameters of the

communication policy are then important to influence the value k* in the wished way.

Considering the optimal payment from the target’s point underlines the influence of the

perceived biasisin the information from the buyer. We get :

k*=1+

(6p+&s+ psi-s) - Cs.y.(af\ + O'g + ps(1- ps)-i-s2 + ZPO'A-(O'é + ps(1- ps)-i-s )1/2) (Ad)
a(gA +&g+ Pglg _;U-(Ui + O'é +ps(L- ps)-isz + ZPO'A-(O'é +ps(L- ps)-isz)llz»
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Graphic 1 - Optimal cash payment for the buyer (for different positive exaggeration bias from

the seller)

(relative size: ratio of the initial target asset size compared to the acquiring firm size, Af/S,,

varying from 5% to 200% of the acquirer’s initial value, & ; bias: size of the exaggeration

bias on the acquisition gain in the target’s assets varying from 0% to 100% of the average true

economic acquisition gain ea; parameter values in equation (Al): $=10, p :0,5, u=4,

ea=es=1, op= 0s=1, €=0,25, p=0,5)
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Graphic 2 - Optimal cash payment for the buyer (for different correlation values)
(seelegend figure 1 ; rho : correlation coefficient between the uncertain economic acquisition
gains ea and es varying from -0,5 to +1 ; parameters in equation (Al) : $=10, ia=0,5, u=4,

en=es=1, op= 05=1, €=0,25, p=0,5)
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Graphic 4 - Optimal cash payment for the seller (for different positive exaggeration bias from
the seller)

(see legend figure 1 ; bias: size of the exaggeration bias on the acquisition/synergy gainsin
the acquirer’s assets varying from 5% to 100% of the average true economic acquisition gain
es; parameter values in equation (A4): $=10, p :0,5, u=4, ea=es=1, oa=0s=0,5, ¢=0,25,

p=0,5)
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Graphic 5 - Optimal cash payment for the seller (for different correlation values)
(seelegend figure 1 ; rho : correlation coefficient between the uncertain economic acquisition
gans ex and es varying from 0,05 to +1 ; parameter values in equation (A4) : is:0,5, u=4,

ea=es=1, op=0s=0,5, c=0,25, p=0,5)
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