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Summary. This pap er formulates a simple agency problem in a single division firm
and has that firm merge with another firm having the same agency problem. The
merger creates synergy, but it also causes the principal to lose information in observ
ing the agent 's performance. We call the latter problem the observability problem
associated with merger. We focus on the interaction of these two by-products of
merger and study their effects on the firm's agency contract and profit. A key point
is that many of the beneficial effects that we would associate with the presence of
synergy can be undone by the observability problem, so that th e synergist ic benefits
of merger can be misgauged, if the observability problem is ignored. Two empirically
testable implications arise. First , if the post merger contract is less sensitive , th en
the observability problem is essentially nonexistent and the merger is profitable.
Second, if the post merger contract is very sensitive, then synergy is swamping the
observability problem and the merger is profitable.

1 Introduction

The economics literature has provided a variety of motivations for mergers.
A first key motive in horizontal mergers is the creation of market power and
the associated value that comes along with such power. (See Stigler (1950) for
an early discussion.) A second related set of motives might be called techno
logical in nature. The merger of two firms can create cost savings through a
variety of sources. Merger can eliminate redundant facilities such as overlap
ping bank ATM's . It can also induce more efficient use of support functions,
such as accounting and marketing, and more efficient use of fixed inputs (e.g.,
common pooling of fixed inputs and elimination of redundancy.) The merger
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of two firms can lead to sharing of previously private information and ideas.
Learning might take place among the employees of one merged firm as they
associate with their counterparts from the other merged firm. A third key set
of motivations given for merger is founded on the notion that a manager's
incentive to maximize his own well being may not lead to value maximization
for the firm's shareholders. The manager may derive utility from pure empire
building. (See, for example, Baumol (1967) and Mueller (1969)) . Alternatively,
more acquisitions might allow the manager to invest in assets whose returns
are dependent on the manager's private information so as to entrench himself
within the company. (Shleifer and Vishney, 1989). Further, the tendency for
managers to overestimate their own ability can lead them to over estimate
the future performance of acquired firms (Roll, 1986).

We focus on the first two motives and term these rationalizations for
merger as general "synergy" . While many merger and acquisition decisions are
justified based on the synergy they are expected to generate, curiously, subse
quent divestitures of businesses are also often justified on the basis that they
did not generate sufficient synergy." Moreover, the frequency of divestitures of
initial acquisitions is quite large. Kaplan and Weisbach (1992) report that , for
a sample of large acquisitions between 1971 and 1982, almost 44% of the ac
quirers had divested their previous target by 1989. In addition, a now extensive
applied management literature emphasizes the need for a systematic process
for generating synergies." A failure to implement such a process effectively
can undermine the anticipated synergies in an acquisition and ultimately lead
to divestiture. Clearly, synergy is sufficiently hard to estimate, ex ante, and
hard to deliver , ex post, that the search for synergy in the business community
appears to involve a fair amount of experimentation. Errors in this synergy
prediction and implementation process could account for the large number of
failed mergers, or it could be that one of the above self-interest motives for
merger is the reason that a merger turned out to be unprofitable. We want to
examine a different problem arising in the process of synergy prediction and
implementation.

A potential stumbling block which could make the successful realization
and correct prediction of synergy difficult is that seemingly simple forms of
synergy; arising from enhanced revenues , reduced redundancy, and lower costs ;
must be realized in an agency context. The common pooling and intermeshing
of two firm's resources which create synergy under merger, can also make it
more difficult for the principal of a firm to observe the separate performances
of the agents in the merged organization. We call the latter problem the
performance observability problem created by mergers.

This paper will focus on the interaction of the performance observability
problem and the creation of synergy as a result of merger, and it will study
the effects of this interaction on the endogenously optimal agency contact

3 See Cusatis et al. (1993).
4 See, for example, Goold and Campbell (1998).
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before and after merger. Our goal will be to outline the effects of synergy,
the observability problem and the joint presence of both phenomena on the
optimal agency contract and the equilibrium of the firm. We will show that
many of the beneficial effects resulting from synergy may be undone by the
observability problem and we will develop testable implications regarding the
contract sensitivity (the gradient of the pay-performance relationship) and
the expected compensation of the agent in the post merger contract.

The idea that the performance of individual business units may be diffi
cult to measure in a multi-divisional business firm and that this measurement
problem may stem from the organization of the firm is not new. Williamson
(1985) emphasized the importance of the "power of incentives" in explaining
organizational structure of firms. In particular, that merger might result in
lower powered incentives. In addition, Hermalin and Katz (1996) distinguish
between the risk reduction effects and the informational effects of diversifica
tion. They argue that the value of diversification in an agency setting derives
from its effects on the principal's information concerning the agent's actions,
rather than solely from its effects on risk. They demonstrate that diversifica
tion can endogenously increase or decrease the principal's information about
the agent's actions, thus , diversification can raise or lower agency cost .P By
assuming that merger eliminates some of the principal's information, our anal
ysis is similar in spirit to that of Hermalin and Katz.

We specify a simple discrete-outcome agency model where an agent exerts
unobservable effort to increase the probability of a high return. The agency
cost derives from a limited liability constraint on the agent. Synergistic gains
from merger of two firms arise because effort exerted by the agent in each
of two firms is assumed to proportionally increase the probability of gener
ating a high return in the other firm. When two firms with similar agency
problems merge to achieve synergy, information on the returns on the indi
vidual businesses is assumed to be lost in that the principal is able to ob
serve only aggregate performance as opposed to individual performance after
merger.

After presenting the model in Section 2a, we consider the observability
problem without synergy in Section 2.b. We find that merger with the ob
servability problem (but without synergy) increases the optimal contract 's
marginal compensation for good performance, but at the same time reduces
the probability the agent will be rewarded for a good performance, thus mak
ing changes in the agent's expected compensation indeterminate. Merger with
the observability problem always increases the sensitivity of the agency con
tract, decreases the firm's value and decreases the equilibrium effort of the
agent. Section 3a considers merger with synergy but without the observability

5 Their analysis is addressed to the literature that argues that agency considera
tions can lead to firm diversification. Diamond and Verrecchia (1982), Marshall
(1984), and Aron (1988) each has a different model of the beneficial effects of
diversification and the resultant risk reduction in the agency problem.
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problem, and we find that the effects on the agency contract; effort and profit
are exactly the opposite of those of the observability problem, except that
with synergy alone, the expected payment to the agent must rise. In Section
3.b we study the effects of the opposing forces of synergy and the observabil
ity problem on the incentive contract. We find that the magnitude of synergy
must be greater than a certain positive threshold so as to swamp the observ
ability problem and make merger profitable. In this case, merger results in a
more sensitive agency contract. However, the impact on expected costs, the
agent's effort and expected profit depend on the trade-off between the level
of synergy and the observability problem.

An empirically testable implication of this analysis is that if, after merger,
the agent's contract becomes less sensitive, then the observability problem is
essentially nonexistent and we would expect the merger to be profitable. The
lesser is the degree of sensitivity of the post merger contract the greater is
the degree of profitability of the merged firms. A further empirical implica
tion is that if the contract, after merger, is more sensitive and the expected
compensation of the agent is greater, then synergy is swamping the observ
ability problem and the merger is profitable. A general implication is that
any ex ante quantification of potential synergies or post-merger attempts to
deliver synergies should take into account the agency costs and contracting
implications of any observability problem created by the merger.

2 The Agency and the Observability Problems

2.1 The Single Division Agency Problem

Consider a hidden action agency problem, where a principal has control over a
firm, but the firm requires the services of an agent whose effort is unobservable .
Let e denote the agent's effort and its cost to the agent , and suppose that there
are three possible cash flows for the firm:

H> M> L, where Prob(H) == r, Prob(M) == p(e), and Prob(L) == l-r-p(e) .

The high cash flow occurs with an exogenous probability and the probabilities
of the medium and the low cash flows are functions of the agent's effort."
Greater effort by the agent increases the probability of the medium cash flow
and decreases the probability of the low cash flow. We assume

A.I. p' > 0, p" < 0.

6 We did not use the more convenient two-outcome model, where performance
can take on the values H or L , because the performance observability problem
unravels in this version . The principal can attain the same second best as in the
single division problem by making a positive payment in the event of the outcome
H for each division .
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The principal designs a contingent payment scheme for the agent, under the
assumption that the agent and the principal are risk neutral. In the event of a
performance i E {H, M, L}, the principal pays c. Also, assume that the agent
has limited liability, so that the principal can not issue negative contingent
payments. In the present risk neutral environment, there is no agency problem
and the principal can implement the first best when there are no lower bounds
on the C' , Let the agent have a market wage of w. The agent's expected payoff
is given by

rC H +pCM + (1 - r - p)cL - e.

Given a compensation vector from the principal, the agent's optimal effort is
determined by solving

Employment will be desirable to an agent with reservation wage w if

rC H +pCM + (1 - r - p)cL
- e - w 2: O.

(1)

(2)

Equations 1 and 2 are the incentive compatibility (Ie) and participation
constraints, and these along with the limited liability constraints c' 2: 0 de
fine the constraints for the principal 's maximization problem. In the present
risk neutral environment, there is no agency problem and the principal can
implement the first best when there are no lower bounds on the c' through
limited liability. This is critical for a second best in that the principal could
generate first best effort through the (Ie) constraint by raising CM and low
ering say C H sufficiently to meet the participation constraint with equality.
That is, if the participation constraint is binding and the limited liability con
straints are not, the principal keeps the entire surplus (the agent retains no
rent) and achieves the first best. If the participation constraint is binding (the
agent has no rent) and some of the limited liability constraints are binding
and some are not, then we have a knife edge solution which mayor may not
be the first best . We then want to only consider second best solutions where
at least one limited liability constraint is binding and the participation con
straint is nonbinding (the agent keeps some rent) . We posit a fairly standard
sufficiency condition to guarantee that the latter is true. Note that through
the (K'), c M = l/p'(e) + CL 2: l/p'(e), so that p(e)CM 2: p(e)/p'(e). It
follows that the participation constraint is nonbinding if p(O)/p'(O) > w, by
p(e)CM - e 2: p(e)/p'(e) - e, the fact that the function (p/p' - e) is increasing,
and that rC H , (1 - r - p)CL 2: O. That is, the lowest level of effort generates
a large enough expected net return to exceed the outside wage." We assume
the analogue to this assumption in all of the problems to follow. Under this
assumption, the principal's optimum is characterized as in the following (All
proofs are provided in the Appendix).

7 See Levitt and Synder (1997) for an identical assumption.
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Lemma 1. In equilibrium, only CM is positive. Expected cost is given by
pCM = pip' and equilibrium effort is defined by

In what follows we will think of the function pip' as the firm's equilibrium
cost function and define marginal cost as

z(e) = 1 _ p"p/(p')2 .

We will assume that marginal cost is increasing in e

A.2z'(e) = -{ (p'" p + p'p")(p')2 - 2(p')(p")(p"p)} / (p')4 > O.

For A.2 to be true, it suffices that p'" 2: 0, although this is not a necessary
condit ion.

As expected, only the highest discretionary performance receives a positive
payment in equilibrium. Condition 3 equates the marginal benefit of effort
with its marginal cost. We note that marginal cost is greater than unity, and
the first best marginal cost is equal to unity. Using the results of Lemma 1,
we can rewrite the principal 's problem as

Max rH +pM + (1 - r - p)L - pip' .
{e}

Problem 4 has a first order condition identical to 3. Let 1l'(e) == r H +pM +
(1 - r - p)L - pip' . The equilibrium is illustrated in Figure 1, where we also
illustrate the first best effort as ef defined by p' (ef )(M - L) = 1. It is clear
th at ef > e",

$

e'

I -p"p /(p')'

p'(M-L)

e

2.2 The Observability Problem in a Multidivisional Firm

Next , let the single division firm merge with another identical firm. The merger
creates a new firm with two agents and one principal. Initi ally, we assume th at
there is no synergy. The merger is costly due to the fact that the principal
is not as well informed about the individual performance of the agents in
the two separate divisions. Thi s section isolates the cost associated with the
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performance observability problem. Let us take the simplest version of such a
story and assume that, as a result of the merger, the principal can no longer
observe a single agent's performance, but , instead, can only observe aggregate
performance." We assume

A.3. 2M = H + L.

Assumption A.3 makes it impossible for the principal to distinguish be
tween two middle outputs and a high and a low output. Table 1 summarizes
the outcomes that can be observed by the principal and the associated con
tingent payments.

Set of Outcomes Payment

HL,LH, or MM C'

MH or HM CM,H

LM or ML C L •M

HH C H

LL C L

We wish to formulate and solve the new agency problem with merger and
unobservability,

Let Pi denote p(ei)' Then a single agent's welfare can be written as

C = rrCH + (1 - T - pd(1 - r - P2)CL + (rpl + rp2)CM
,H + [(1 - r - pdp2

+(l-r -P2)Pl]CL,M+ [r(1-r-P2) +(1-r -Pl)r+PlP2]C' - ei' (5)

If each agent acts as a Nash player, then he will maximize welfare over a
choice of ei,assuming that the other agent 's effort is given. For example , agent
1 has the incentive compatibility constraint

BCjBel = -P~ (1 - r - P2)CL +p~rCM,H + [-P~P2 + P~ (1 - r - P2)]CL ,M

+[-p~r + P~P2]C' - 1 = O. (6)

If we again assume that the relevant participation constraint is non
binding, then we can summarize the solution to the principal's problem in

8 The most reasonable justification for this assumption relies on an additional as
sumption that the return generated by a division is, in part, th e current cash flow
and, in part, the expectation of future cash flows. Then, even if cur rent cash flows
can be observed at the level of each division, the only objective measure of the
current value of future cash flows is the firm's current stock price. However, the
merged firm only has one stock price pertaining to future cash flows from both
divisions . Hence, a measure of present value of future cash flows is not directly
observable at the level of the individual division .
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Lemma 2. Only one of C' and CM,H can be optimally positive in equilibrium,
with Prob(C*) • C' = [2r(1-r-p) + p2J1 [(p-r)p'] and Prob(CM,H). CM,H=

2p/p'. The optimal positive payment is the min{2p/p', [2r(1-r-p) + p2] /
[(p - r)p']}.

Depending on parameter values, either payment contingency presented in
Lemma 2 can be optimal. However, we wish to focus on the payment C M •H

because of its simplicity. In what follows, we assume that the parameters of
the model are such that CM,H is optimal. A sufficiency condition for CM.Hto
be optimal is

AA [2(r - r 2)]1/2 > p(e), for all e.

The principal's problem can now be written in a very simple reduced form.
Define

1r(eI , e2) = 2rH + EpiM + E(l - r - Pi)L - (PI + P2)/p~ - -(PI + P2)/P;·

(7)

Then the principal's problem is to Max 1r(el ,e2), and the first order con
{ei .es }

dition for el is

The first order condition for e2 is symmetric. Equalizing the ei, we have
that

p'(em)(M - L) = 2[1 - p(em)p"(em)/(p'(em))2] = 2z(em) (9)

describes the optimal e, for each division.
The effect of merging the two firms and introducing the observability prob

lem is apparent from equations (3) and (9). The observability problem has
forced the optimal incentive contract to lump the reward for good perfor
mance into a public good performance versus a private one. In this sense, it
has lowered the power of the incentive contract. The effect is to double both
the total and the marginal costs of eliciting effort, at a given effort level. It is
clear that equilibrium effort is less in each division of the merged firm, due to
this fact. That is, eS > em. Further, it is clear that the profit of a single divi
sion of the merged firm, .51r(e, e), is strictly less than that of a single division
firm for all levels of e. Let .51r(e,e) == 1rm(e). We have

1rm(e) = rH + pM + (1 - r - p)L - 2p/p'

< rH + pM + (1 - r - p)L - pip' = 1r(e) , for all e.

It follows that by e" > em and each of 1rm(e,) and 1r(e) strictly concave,
1rm(em) < 1r(eS

) . Thus, as one would expect, it is not optimal for the firms
to merge, if there is an observability problem without compensating synergy.
We consider this as a benchmark case only.



Synergistic Mergers 53

We want to examine how the optimal agency contract has changed as the
result of merger and the unobservability problem. First consider the magni
tude of the probability of a good performance at a given effort level. In a
single division firm, the probability of a good performance is p, whereas in a
merged firm, this probability is 2rp. For feasibility we require that 2rp < 1
for all e. Therefore, we must assume

A.5 r < 1/2.

Under A.5, p > 2rp, for all e, and, in particular, e" > em, implies p(e S
) >

2rp(em). The effect of the observability problem is to lower the equilibrium
probability of a good performance.

Next, define the sensitivity of the incentive contract as the magnitude of
the payment for a good (discretionary) performance, in equilibrium. In this
model, sensitivity is a measure of the "gradient" of the contact, because the
difference between the optimal positive payment (CM or CM •H ) and zero is
the incremental benefit for a good performance . Intuition would suggest that
merger would dictate that the incentive contract become more sensitive in
the presence of lower powered incentives. However, this simple logic presumes
a constant level of equilibrium effort and effort is of course endogenous to
the contract. The unobservability problem has in fact lowered equilibrium
effort by raising its marginal cost. From the above analysis, our question is
formalized as

Proposition 1 summarizes our results.

Proposition 1. In the presence of the observability problem, merger always
results in a more sensitive incentive contract, which has a lower probability
of a good performance by the agent . The agent's expected compensation before
and after merger can rise or fall . The principal's profit must fall after merger,
as does the agent's effort level.

Proposition 1 confirms our intuition that merger with the unobservability
problem results in an optimal contract with a greater incremental benefit
for a good performance. However, because the equilibrium probability of a
good performance must fall, the effect on the agent's expected payment is
indeterminate.

3 Synergy in an Agency Context

In this section, we introduce synergy into the two-division agency model. We
modify the model so that probability of the return M in the it h division is
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equal to sp(ei), where s > 1 is a parameter reflecting the amount of exter
nal synergy for division i, emanating from the other division , j :f:. i. That is
s > 1, if ej#i > 0.9 Because firms and divisions are assumed to be identical,
s is the same across divisions. To better understand the impact of synergy,
we will first consider the effect of synergy alone on the incentive contract.
That is, will begin by assuming that the observability problem does not
exist .

3.1 Merger with Synergy Alone

Without the observability problem, the single division firm and a single divi
sion of the merged firms have identical incentive contracts, in the sense that
an agent is paid when performance M is observed. Let CAh be the payment to
an agent in a single division of the merged firms. In equilibrium, this payment
is given by eM * = lisp' and expected cost is splsp' = pip'. The equilibrium
profit of a single division of the merged firms is

1l"m(e) = rH + (1 - r)L + sp(M - L) - pip',

so that equilibrium effort in each division is given by the condition

(11)

(12)

To economize on notation, we have used the same symbol for equilibrium
effort and profit of a division of the merged firm. Comparing (11) and (3) , it
is immediate that e" < em. Synergy has raised the benefit of effort without
affecting its cost . Thus, equilibrium effort use increases. Because em > eS and
each of 1l"m(e) and 1l"(e) is strictly concave in e, it is clear that merger with
synergy increases equilibrium profit, 1l"m(em) > 1l"(eS). Further, because the
expected cost function is the same before and after merger and effort after
merger is greater, expected costs rise.

The probability of payment eM*is sp, so that, by s > 1, sp > p, for all e.
In particular, because em > e", sp(em) > p(e"). Merger with synergy raises
the probability of a good performance in equilibrium.

Finally, let us consider the sensitivity of the contract before and after
merger. We must compare eNh = 1/sp'(em) with eM = 1Ip'(eS) . Clearly,

cv: > eM as p'(e
S

) > s
< p'(em ) < '

where p'(eS)lp'(e m) > 1, by p' decreasing and em > e". We have

9 This is a simple formulation of a beneficial externality between divisions . More
general formulations are of course possible, but our intent is to present a sim
ple and tractable illustration of the interaction of synergy and the observability
problem.
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Proposition 2. Merger with synergy and without the observability problem
always results in a less sensitive incentive contract, which has a greater prob
ability of a good performance by the agent in equilibrium. The sensitivity of
the optimal contract is decreasing in the synergy parameter. The principal's
expected profit, the expected compensation to the agent and the agent's effort
all rise after merger.

Synergy alone has the opposite effects on the incentive contract as does
the observability problem. The exception is that synergy with merger raises
the agent 's expected compensation whereas this effect is uncertain under the
observability problem alone.

3.2 Merger with Synergy and the Observability Problem

Let us begin by considering a single representative agent's compensation under
the observability problem and synergy. This is given by

c = rrCH + (1 - r - spd(1 - r - SP2)CL + [r(spd + r(sp2)]CM,H

+[(1 - T - SPI)(SP2) + (1 - T - sP2)(spdlCL ,M

+[r(1 - r - SP2) + r(1 - T - spd + (SPI)(SP2)]C* - ei' (13)

Using the same logic as in the model without synergy, we have that all pay
ments except for CM,Hand C*must be zero in equilibrium. However, we again
assume that the parameters are such that only CM,Hcan be positive. It suffices
that

A.6 (s)-1[2(r - r 2)]1/2 > p(e), for all e,

hold. It is clear that A.6 implies AA, given s > 1. For agent one, the reduced
form incentive compatibility constraint now reads

rsp~CM,H - 1 = O. (14)

The expected payment to agent one is then [r(spd + r(sP2)l!(rspD =
(PI +P2) /(p~) . Agent two's expected payment is symmetric. Using the same
logic as in the problem without synergy, we can write the principal's problem
as

The principal then sets

81r/8el = (sp~)(M - L) - {[(p~)2 - (P~)(PI + P2)l!(p~)2}

+ (Pl')/(P2') = o. (16)
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The first order condition for e2 is symmetric. Equalizing the ei, we can
write this condition as

sp'(em)(M - L) - 2z(em) = O. (17)

Equation (17) describes the optimal effort choice for each division, denoted
em.

Synergy has changed the firm's reduced form profit function in a way that
it increases the net benefit of effort in each division. Equalizing the ei, we can
write the reduced form profit of a single division and compare this to the case
of no synergy as follows:

7r
m (e) = rH + spM+ (1- r - p)L-2p/p' > rH + pM + (1- r - p)L - 2p/p',

for all e. The new marginal benefit of effort is increased due to synergy as
shown in (14) or alternatively the effective marginal cost of effort has been
reduced . The observability problem has then been dampened.

The equilibrium amount of effort chosen by a division of a merged firm
with synergy can be compared to that of a single division firm. Whether effort
under unobservability and synergy is less or greater depends on the magni
tude of that synergy. From (17), the marginal benefit of effort can be written
as p'(e)(M-L) and its effective marginal cost is (2/s)z(em). The observability
problem has doubled effort's marginal cost and synergy reduces this effect.
Whether effort's effective marginal cost is greater or less after merger as op
posed to pre-merger, depends on whether s is less or greater than 2. Because
the above marginal benefit of effort is the same before and after merger, we
have

em> eS if s > 2, where s > 1. (18)
< <

Next, consider how merger with synergy affects the sensitivity and the
probability of a good performance by the agent. The effect on sensitivity of
the contract is described by the condition

eM,H>c" if p'(eS)/p'(em) > sr. (19)
< <

The probability of the payment CM,His 2rsp. For the latter to be less than
unity for all e, we assume, for feasibility,

A.7 2 sr < 1.

Given that s > 1, A.7 implies that r < 1/2. For feasible parameter values,
the combination of the observability problem and synergy results in 2rsp < p,
for all e. If s E (1,2], then we saw, from (18), that eS 2 em. For this case, it
follows that 2rsp(em) < p(eS), and the probability of good performance by the
agent is decreased by merger. On the other hand, using the same logic, if s > 2,
then em > eS,p(em) > p(eS), and it is unclear whether the probability of a
good performance by the agent is increased or decreased by merger. We have
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Proposition 3. (i) In the presence of the observability problem, merger al
ways results in a more sensitive incentive contract, regardless of the level of
synergy.

(ii) The equilibrium probability of a good performance by the agent is less
after merger, if synergy does not swamp the unobservability problem (s E (1,2j).
In this case, the equilibrium effort of the agent satisfies em ::; eS as s is ::; 2,
and the expected compensation to the agent can rise or fall after merger.

(iii) The effect of merger on the probability of a good performance by the
agent is indeterminate, if the level of synergy is sufficient to swamp the ob
servability problem (s > 2). For s > 2, merger results in an increase in the
agent's effort and his expected compensation, and each of these equilibrium
values as well as the sensitivity of the optimal contract is increasing in the
synergy parameter.

Our final result is concerned with the profitability of merger for the case
where the observability problem and synergy coexist .

Proposition 4. If the observability problem is present, there exists a feasible
value of the synergy parameter sm E (1,2) for which merger is minimally
profitable. That is, 7rm (em) 2: 7r (e" ) for s 2: s'" and conversely for s < sm.

Concluding Remarks

Synergistic merger has the effects of increasing profit, increasing the agent's
expected compensation, increasing the agent's effort, and decreasing the sen
sitivity of the optimal incentive contract. However, the observability problem
reverses all but one of these effects (The impact on the agent's expected
compensation is uncertain.) When we combine synergistic merger with the
observability problem, we place greater requirements on the level of synergy
for there to be profitable merger. Many of the above intuitive effects of syn
ergistic merger are dampened. For synergistic merger to raise profit, increase
the agent's effort and increase the agent's expected compensation, synergy
must be of sufficient magnitude to overcome the observability problem. Ig
noring the latter problem can lead to an over estimate of the benefits of
merger.

Finally, Propositions 1 through 3 can be used to arrive at two empirically
testable predictions. First, if the post merger contract is less sensitive , then
the observability problem is essentially nonexistent and we would expect the
merger to be profitable. A second empirical implication is that if the contract
after merger is more sensitive and the expected compensation of the agent is
greater, then synergy is overcoming the observability problem and the merger
should be a profitable one.
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Appendix

Proof of Lemma 1 : Since equal contingent payments apply to both agents,
in equilibrium el = e2. Then , the first order conditions for the principal's
choice of contingent payments are as follows:

-(1 - r - p) - ILP' - "(L = o.
-P + ILP' + "(M = o.

(i)

(ii)

(iii)

We know that from the incentive compatibility constraint, it must be that
eM > C L = O. Thus , from (iii), "(M = 0 and IL = pip' > O. Whence, (ii)
implies that eL = O. From the incentive compatibility constraint, CAl =

lip' , so that the principal 's expected cost is pip'. The principal 's first order
condition for effort is p'(M - L) - p'CM + ILp"CM = O. Substituting IL = pip'
and p'C m = 1 from the incentive compatibility constraint, we have that the
equilibrium e is defined by p'(M - L) = 1 - p"pl(p')2 > 1.11
Proof of Lemma 2 : Because both divisions are identical , we can consider
the first order conditions for agent one and use symmetry to determine those
of agent two.

cH : -rr + "(H = 0 :::} "(H > 0 and C H = O.

C L : -(1- r - pd(l-r - P2) -p~ (1- r - P2)+"(L = 0 :::} "(L > a and C L= O.

C L.M : -[(1 - r - pdp2 + PI (1 - r - P2)] + J1IP~ (1 - r - 2p2) + "(L ,M = O.

C* : -[r(l - r - P2) + (1 - r - pdr + PIP2] + J1IP~(p2 - r) + "(* = O.

CM,H : -(rpi + rp2) + ILP~r + "("'I,H = O.

Above, we have shown that CH and CL are optimally zero. Next, we consider
the remaining payments. First consider C L.M . If (1 - r - 2p2) ::; 0 then from
the above first order condition "( L,M rv> 0 and CL.M = O. Next suppose that
(1 - r - 2p2) > O. Then we have that

Noting that in equilibrium PI = P2 this condition can be written as

2p(1 - r - p)/[p'(l - r - 2p)] 2: ILI(l - A).

From the first order condition for C M ,l1 we have

2plp' 2: ILI(l - A).

However,
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(I-r-p)/[(I-r-2p)] > 1, so that 2p(I-r-p)/[p'(I-r-2p)] > f.L/(I - 'x).

It follows that CL,M = O. We can conclude that only C· and CM,H can be
positive.

Let us focus on the possible positive payments. The first order conditions
for these payments can be written as

C* : [2r(I - r - p) + p2]j[(p - r)p'] ~ f.L/(I -,x)

with strict inequality implying C· = o.

CM,H : 2p/p' ~ f.L/(I - ,x) with strict inequality implying CM,H = O.

It follows that the positive payment is the min{2p/p' , [2r(I- r - p)+p2]j[(p_
r)p']} ·11

Proof of Proposition 1: From (10) we need to show that p'(eS)/p'(em) > r,
Using the FOe to optimal effort choice, we can rewrite this condition as
TRIALRESTRICTION We have that eS > em and that z is nondecreas
ing. Further, from feasibility, r < 1/2. We have TRIALRESTRICTION
Whence, CM,H > CM.

All that remains to be shown is that the principal 's expected payment
can rise or fall under merger. To see this , consider an example. Let p =
1 - exp( - e) and define (M - L) == .1. Before merger, expected compensation
is p(eS)/p'(eS) = exp(eS)-I, where e" = .5(ln .1). After merger, expected com
pensation is p(em)/p'(em) = 2[exp(em) - 1], where em = .5In(L1/2). Thus , we
compare pre-merger expected cost exp(.5(lnL1)) - 1 to post merger expected
cost 2[exp(.5In(L1/2)) - 1] . If .1 = 6, then post-merger expected cost is greater.
If .1 = 5, then the opposite is true. In each of these cases if r = .3, then all of
our assumptions are met . II
Proof of Proposition 2: Using condition (12), we need to show p'(eS)/sp'
(em) < 1. Substituting from condition (11), this becomes z(eS)/z(em) < 1.
Given A.2, z is increasing in e. Further, e" < em. It follows that z(es)/z(em ) <
1, and that this ratio is decreasing in s. Because pip' is an increasing function,
em > eS implies that the expected compensation to the agent is greater after
merger. II
Proof of Proposition 3: First suppose that s E (1,2) . Using condition (17)
and condition (19), CM,H > CM if z(eS)/2z( em) > r , Because e" > em and z
is increasing, z(eS) > z(em). Thus , z(eS)/2z(em) > 1/2> r,

Next , suppose that s ~ 2, From (18), em ~ «. Using (19), CM,H > CM,
if p'(eS) / p'(em) > sr. If em ~ e", then because p' is positive and decreasing,
p'(eS)/p'(em) ~ 1 > sr. The ratio p'(eS)/p'(em) is increasing in s. Thus,
sensitivity and effort in the merged firm become greater as s increases.

All that remains to be considered is the impact of merger on expected costs
of the principal. If s :$ 2, then while sensitivity increases with merger, effort
and the probability of a good performance decrease. We can use the example
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used in the proof of Proposition 1, to show that the expected payment to
the principal can rise or fall. With synergy, expected cost before merger is
exp(.5(lnL1)) - 1 and expected cost after merger is 2[exp(.5In(sL1/2)) - 1].
For s = 1.1, post merger expected cost is less if L1 = 3, but it is greater
if L1 = 5. In each of these cases, if r = .4, the assumptions of our model
hold. If s > 2, then expected cost in the merged firm is greater after merger,
because s > 2 implies that em > e", By 2Plp' > pip', for all e, and by pip'
increasing, it follows that 2p(em)lp'(em) > p(eS)lp'(eS) . Further, it is clear
that as synergy increases expected costs become greater in the merged firrn.l]

Proof of Proposition 4: Using the envelope theorem, we find that d1rm(em

(s))lds = p(em)(M - L) > O. The function 1rm(em(s)) is then increasing and
continuous in s, while 1r(eS

) is invariant with respect to s. If we can show
that :3 a feasible s at which 1rm(em(s)) < 1r(eS

) and a feasible s at which
the converse holds, then, by the intermediate value theorem for continuous
functions, there is an s* such that 1rm(em(s*)) = 1r(eS

) . Further, for s < S*, it
would be true that 1rm (em (s)) < 1r(eS

) , while, for s > S*, we would have that
1rm (em (s)) > 1r(eS

) .

Set s = 1 in the merged firm. Then 1rm(e) > 1r(e), for all e. It is further
true that eS > em and each of these functions is strictly concave in e. Thus, for
e E [em, e"], 1rm(e) is decreasing in e, while 1r(e) is increasing in e. It follows
that 1rm(em(s)) < 1r(eS

) .

For each e, take the difference 1rm(e) - 1r(e) = p(e)(s - 1) - pip' . Let e' be
the e which sets this differences to zero. We have (s - 1)(M - L) = 1Ip'(e)
the function IIp'(e) is strictly increasing in e. Thus, for e > e',1rm(e) < 1r(e) ,
and , for e < e, 1rm(e) > 1r(e) .

Set s = 2, Then em = e". eS = em is defined by (M - L) = z(llp'), with
z > 1, for all e. e" is defined by (M - L) = lip' , in this case. By z > 1 and
lip' increasing, e ' > eS = em. Thus, it follows that 1rm (em (s)) > 1T(eS

) . The
point s* then exists and the result holds. II
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