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1 Introduction

Recently, M&A has seen explosive growth. In 2007, M&A activity totaled a record $4.38 tril-
lion globally, up 21 percent from 2006. More and more firms are considering M&A as a firm
value creation strategy instead of internal growth. Furthermore, M&A has been the subject of
considerable research in financial economics. Most studies have focused on positive or negative
operational synergy, e.g., economies of scale, market power, and managerial benefits.! However,
financial synergy has rarely been analyzed.

The Modigliani-Miller (1958) theorem states that, without tax benefits and default costs,
capital structure is irrelevant to total firm value. As a result, there is no financial synergy.
However, in the real world with tax benefits and default costs, capital structure does matter.
Therefore, changing the optimal capital structure through M&A can create financial synergy.
Although some empirical papers relate firms’ incentive of M&A to capital structure motives
based on tax benefits, financial slack, wealth transfers, etc., they do not have an explicit model
to demonstrate the financial synergy realized in M&A. On the other hand, with the exception of
Leland (2007) and Morellec and Zhdanov (2008), M&A related theoretical works do not focus
on optimal capital structure by taking tax benefits and default costs into consideration.

This paper develops a continuous model to examine financial synergy when M&A timing
is determined endogenously by equityholders. The main questions are as follows. (i) Can
M&A be motivated by purely financial synergy, i.e., without operational synergy? How large
is the financial synergy? (ii) How is financial synergy distributed between equityholders and
debtholders? Related to the first question, Lewellen (1971) asserts that the financial benefits of
mergers are always positive. However, Leland (2007) suggests that financial synergy by itself
is insufficient to justify M&A in many cases. Related to the second question, Scott (1977) and
Shastri (1990) report that, while total firm value may increase through mergers because of lower
risk, debtholders may gain at the expense of equityholders. On the other hand, Ghosh and Jain
(2000) argues that equityholders can appropriate the benefits from debtholders by financing the
merger with debt and increasing financial leverage of the merged firm.

In this paper, we examine financial synergy in both the first-best and second-best settings.
By first-best, we mean that the optimal capital structure after M&A is determined to maximize
the total firm value. Because the M&A decision is made by equityholders, they choose second-

best rather than first-best. That is, they maximize the sum of equity value and newly issued

'Lambrecht (2004) analyzes the timing of mergers motivated by economies of scale.



debt value to determine the optimal capital structure, ignoring the existing debt value. We
find that when operational synergy is zero, purely financial synergy can motivate M&A in both
the first-best and second-best settings. However, the optimal M&A timing is delayed and the
financial synergy is smaller in the second-best setting, which reflects the existence of inefficiency.
On the other hand, when operational synergy is negative, even if financial synergy is positive,
its magnitude is insufficient to motivate M&A.

We show that the distribution of financial synergy between equityholders and debtholders
is different in the first-best and second-best settings. In the first-best setting, a part of the
value created from exercising the M&A option goes to the existing debtholders, irrespective of
the fact that the cost of M&A is fully borne by equityholders. This ex post wealth transfer
leads equityholders to choose the second-best setting, which reduces the total firm value. In the
second-best setting, equityholders may issue a significant amount of new debt, which results in
higher default risk. Such actions that transfer wealth from existing debtholders to equityholders
are similar to the risk-shifting problem discussed in Jensen and Meckling (1976). Furthermore,
the inefficiency of second-best is similar to the debt overhang problem discussed in Myers (1977),
which may delay or prevent an investment decision to improve the total firm value because of
the existing debt. Actually, the first-best setting corresponds to a situation where debt is issued
with covenants protecting the existing debtholders. On the other hand, the second-best setting
provides a clear rationale for a leveraged buyout (LBO), where the acquirer issues a significant
amount of debt to pay for M&A and then uses the cash flows of the target firm to pay off the
debt over time..

The study most related to our paper is Leland (2007), which develops a one-period model
to examine purely financial synergy. However, our paper differs from Leland (2007) in that,
we provide a continuous model to examine financial synergy with endogeneous M&A timing,
which is exogenously given in Leland’s discrete model. By taking the optimal M&A timing into
consideration endogeneously, our paper analyzes the interaction between financing and invest-
ment decisions, and obtain different results from Leland (2007).? That is, we find that financial
synergy can motivate M&A without operational synergy, whereas Leland (2007) concludes that
financial synergy by itself is insufficient to justify M&A in many cases. This discrepancy stems

exactly from the difference in modelling mentioned above.

’Leland (1994) used firstly a contingent claims approach to study the optimal capital structure in corporate
finance. Dixit and Pindyck (1994) is a standard textbook on the real options approach to investment under

uncertainty.



The remainder of this paper is organized as follows. Section 2 describes the model’s setup.
Section 3 examines the determination of optimal M&A timing in both the first-best and second-
best settings. Section 4 measures the financial synergy and provides the model implications of
our results through some numerical examples. Section 5 concludes. Some detailed proofs can

be found in Appendix.

2 Model setup

The model is set in a continuous-time framework. Consider an industry with more than two

risk-neutral firms.?

Among them, there are a potential acquiring firm and a potential target
firm.* That is, we do not consider competition when there are several potential acquiring firms.
The determination of which firm is the acquirer and which is the target is exogenous.

Let the price of the product produced by the firms be (X;);>0, which is given by the following

geometric Brownian motion process:
dX(s) = pX(s)dt + o X (s)dW(s), X(0) = xg,

where 1 and o (> 0) are constant parameters and W (s) is a standard Brownian motion. The
initial value X (0) = xg is sufficiently low. As in most real options model, we assume the risk-free
interest rate r > p. The quantity produced by firm j (€ {a,tar}) is Q;, where the subscripts
“a” and “tar” stand for the acquiring firm and the target firm, respectively.

Both the acquirer and the target have already been financed (either by all-equity or by both
equity and debt) to start their firms respectively. For simplicity, we assume that the issued debt
has infinite maturity and the contractual continuous coupon payment of the perpetual debt
issued by firm j is ¢j. Then, if there is no variable production cost, the instantaneous profit

of firm j at time ¢t before M&A is (1 — 7)(Q; X (t) — ¢j), where 7 represents the corporate tax

rate. Although issuing debt can obtain tax benefits, it is also accompanied by default costs. As

3If there are only two firms in the industry, then a monopoly can be formed through M&A and the merged firm
may have market power to determine the price of the product. We assume that firms are price-takers; therefore,

monopoly is not considered.
‘During the1960s and the early 1970s, most mergers were motivated by the diversification effect. That is,

when activities’ cash flows are imperfectly correlated, risk can be lowered via mergers. However, because business
circumstances become more and more competitive, it is inefficient to manage different activities as a conglomerate.
Instead of the diversification effect, the specialization effect is more important nowadays. Rhodes-Kropf and
Robinson (2004) find empirical evidence that similar firms merge. That is why we consider M&A to be in the

same industry and not correlated across two industries.



in Leland (1994), we consider a stock-based definition of default whereby equityholders inject
funds in the firm as long as the equity value is positive. In other words, equityholders default on
their debt obligations the first time the equity value is equal to zero. Let a:? denote the default
threshold of firm j before M&A. At the default threshold, we assume that the total firm value
is given by the fraction (1 — a) of the unlevered firm value Hj(w?), where IT;(z) = }:—;ij. The
fraction « € [0, 1] measures the inefficiency because of default costs.

We assume that firms can only receive the M&A option unexpectedly. If either the acquirer
or target defaults before the optimal M&A timing arrives, M&A can never be realized. If the
price process (X (s))s>o is sufficiently high to hit the optimal M&A threshold before each firm’s
default threshold, then the acquirer exercises the M&A option by paying the fixed M&A cost
I.5 After M&A, the instantaneous profit of the merged firm is (1 — 7)(Qmnz — ¢,), where the
subscript “m” stands for the merged firm. Let Q,, = (1 4+ £)(Qq + Qtar), where £ > —1 is
the parameter of operational synergy. If £ > (<) 0, then the operational synergy is positive
(negative). The coupon ¢, = ¢4 + Ctar + ¢y reflects the adjustment of capital structure through
M&A, where ¢, > 0 denotes the coupon of the newly issued debt by assuming that firms cannot
call back their existing debt when exercising the M&A option. The default threshold of the

merged firm is denoted by x%,.

3 Model solution

Through our paper, we assume that firms behave in the interests of equityholders.® We solve the
model using backward induction. Section 3.1 examines the default policy after M&A and the
coupon of newly issued debt, which depends on M&A timing. Section 3.2 analyzes the optimal
M&A timing before M&A, taking the possibility of default before M&A into consideration.

3.1 After M&A

We start with the valuation of the combined firm after M&A. The first step is to determine the
default threshold for the merged firm, x%,, and values after M&A. Let T}, and T denote the

m»

endogenously chosen time for M&A investment and default of the merged firm. According to

’The M&A cost here refers to the due diligence cost paid to the third party.
5We abstract from potential agency conflicts between managers and equityholders by assuming that the in-

centives of these two groups are perfectly aligned. See Zwiebel (1996) and Morellec (2004) for an analysis of the

relation between agency conflicts, financing decisions, and control transactions.



our model setup, for T/, <t < T4 the equity value and debt value after M&A are expressed as

follows:

Ty,
Ep(z)=E /t e — 1) (QmX (s) — ¢)ds

X(t) :x] ,

m

Td
Dp(z) =E / e (50, ds + e (T =0 (1 — a)Hm(X(T,‘fl))‘X(t) = m] ,
t

where I1,,(z) = i:; Qmx is the unlevered firm value after M&A.
The instantaneous change in the equity value after M&A satisfies the following ordinary

differential equation (ODE):

rEn(r) = (1 = 7)(Qmz — ¢ + pxE., (z) + %UQmQE,';l(m), x>zl (3.1)

Once process (X (s))s>¢ hits the threshold x% , the merged firm defaults. The following boundary

conditions ensure that the optimal default threshold is chosen by equityholders:

Em(xgn) =0,
B}, (z8) =0, (3-2)
limy o0 B (z) = =02 — o

Here, the first condition is the value-matching condition. Following the stock-based definition
of default, at the default threshold z&, the equity value equals 0. The second condition is the
smooth-pasting condition. Because the default decision is made by equityholders, we require
this condition to ensure that xfn is chosen to maximize the equity value. The third condition
is the no-bubbles condition. In the absence of bubbles, the equity value must approach the
expected present value of the future cash flows when x goes to infinity.

Solving the above ODE with these boundary conditions, we obtain the equity value after

M&A as follows:”

En(w) = Ty(e) ~ E20m [, oty - S Dom] (27, (3.3
where
¢ _ 3 ropem
xm_y—l 0. (3.4)

and ~ is the negative root of the quadratic equation %02y2 + (p— %JQ)y —r =0, ie.,

<0. (3.5)

o2

0'2 g
= [—(u—g)—\/m—;ﬁwo%

"See Appendix A for details.



The equity value after M&A has two components: (i) the unlevered firm value minus the present
value of the contractual coupon payment paid to the debtholders, and plus the present value of
tax benefits; (ii) the value of the default option, which is the product of savings from default
and the risk-neutral probability of default, given by (z/24,)7.

The debt value after M&A can be obtained as

Dplr) = 2 = [ — (1 = o)l (o) | (5 )7. (3.6)

iy

It also has two components: (i) the present value of perpetual coupon payments; (ii) the present
value of the loss in the event of default. Similarly, we can get the economic interpretation for
the firm value. Note that the default threshold xfn depends on the ratio ¢, /Qn,.

The firm value V;,,(x) is the sum of equity value and debt value as follows:

Vinl) = Epn(2) + Dy () = () + 22 = [all (o) + =] (2 )7. (3.7)

r r @

The second step is to determine the coupon payment of newly issued debt. We assume that
the existing debt and newly issued debt have equal priority at the default threshold.® Then, the
existing debt value after M&A is D¢, () = [(¢q+ Ciar)/cm]Dm(x) and the newly issued debt value
after M&A is D), () = (¢p/¢m) Dm/(x). For analytical convenience, we suppose that the merged
firm can change its financing policy immediately after M&A, i.e., M&A and the adjustment of
the optimal capital structure occur at the same time.

We consider the determination of newly issued debt in both the first-best and second-best
settings. In the first-best setting, equityholders choose ¢}, to maximize the total firm value V,,(x)
at the optimal M&A threshold x%*, which is endogenously determined later. The superscript “+”
stands for the solution corresponding to the first-best setting. In the second-best setting, equi-
tyholders choose c* at the optimal M&A threshold x** to maximize V;?(z) , which represents

the sum of equity value E,,(z) and newly issued debt value D} (z). That is:

V(@) = iy () 4 o Ce " Cor [((1 N | O R L TC’"] (=) 68)

r Cm r zd

The superscript “xx”

stands for the solution corresponding to the second-best setting. The
distinction between V;,(z) and V,"(z) is essential, because equityholders no longer care about
the existing debt value when exercising the M&A option and issuing new debt. This creates the
differences between the first-best and second-best settings. Taking the first-order conditions of

Vimn(z) and V?(z) in (3.7) and (3.8), respectively, we have the following results.

8A number of papers, including Weiss (1990), report that the priority of claims is frequently violated in
bankruptcy.



The coupon of the newly issued debt in the first-best setting is:

. r y-1G0m

cy = —Cq — Car + o h xo (3.9)

provided that the right hand side of (3.9) is nonnegative and
o 1=k
h=[1-91-a+)]7 >1. (3.10)
T

The coupon of the newly issued debt in the second-best setting c;* satisfies the following implicit

function:
1
-1 ; oyl - 5
C:,* = —Cq — Ctqr + r ’y—%xﬁ;* |:1 — i (T /7( o+ Oé/T)) Cq + Ctar :|
r—u v h y=1\ 1=y —-a+a/T) ) ¢+ co+ car

(3.11)

provided that the right hand side of (3.9) is nonnegative. Comparing ¢}, and ¢;* in (3.9) and
(3.11), respectively, we find that they depend on different optimal M&A thresholds 2 and z%**

m

and there is an additional coefficient in the last term of c}*.

3.2 Before M&A

To analyze the situation before M&A in the third step, we consider two cases: Case 1 (an all-
equity firm acquires a leveraged firm) and Case 2 (a leveraged firm acquires an all-equity firm).
For each case, we first analyze the first-best setting and then the second-best setting. Because
the main point here is that there exists difference in firms’ default thresholds before M&A, we
omit the case in which both the acquirer and the target are leveraged firms, which can also be

analyzed by an extension of this model but with unchanged implications.

3.2.1 Case 1: all-equity firm acquires leveraged firm

For Case 1, because the acquiring firm is an all-equity firm, default of the acquiring firm before
M&A never occur. Therefore, the acquiring equityholders only determine the upper boundary
x|, where the subscript “1” stands for Case 1. Howerver, if the process (X(s))sso hits the
lower boundary z¢ . before M&A, which is determined by the target equityholders, then M&A
can never be realized.

Let E,,, denote the equity value of the acquiring firm with an M&A option.? In the first-best

9Note that Vym(z) = Eam(z) in Case 1, because the acquiring firm is an all-equity firm.



setting, the boundary conditions are given as follows:

Eum (x;;ﬁzl) + Viarm (wzr;;l) =Vn (x;;ﬁzl) -1,

Eézm(mg;;l) + tharm(x::l) = Vrln(ml* )7 (3'12)

ml
Eam (xgar) = Ha(wgar)’

where the subscripts “am” and “tarm” differs from “a” and “tar” in that they represent values
with an M&A option.

Here, the first condition is the value-matching condition at z%*;. After M&A, the acquiring
equityholders internalize the tax benefits and default costs of the merged firms. By paying cost

i%

v s the acquiring equityholders collect the surplus from the

I to exercise the M&A option at x
merged firm value substracting the value paid to the target firm.'® The second condition is

v - This condition ensures that x*

the smooth pasting condition at x 1 is chosen to maximize
the total firm value. The third condition is the value-matching condition at z{,,. Because the
acquiring equityholders do not select the default threshold z¢,., this value-matching condition
is not associated with a smooth-pasting condition.

On the other hand, in the second-best setting, the value-matching and smooth-pasting con-

ditions at the M&A threshold are given as follows:

Eam(ml*’i) = an(m%";’{) — Etar (mf;';’{) -1,

m

(3.13)
Bl i) = Vit (w35) = Bl (i)

ml ml ml

Note that V" () — Etgr () = Vip() — Digrm () — Etar () = Vip() — Vigrm(z), i.e., the value-
matching condition in the second-best setting is exactly the same with that in the first-best
setting.

Let H(x;y,z) denote the present value of a claim that pays $1 contingent on x reaching
the upper threshold y before reaching the lower threshold z. In addition, let £(z;vy,2) denote
the present value of a claim that pays $1 contingent on z reaching the lower threshold z before

reaching the upper threshold y. In Appendix B, we show that:
7’[((1)?/ Z) — 27xP —2Pa

z’Yyﬁ—sz’Y ?

. _aVyP—abyv
L(z3y,2) = Fa—mq

(3.14)

10Because the target firm has no decision power on M&A in our model, it will agree on M&A if the acquiring

firm provides its stand-alone firm value.



where (3 is the positive root of the quadratic equation %02y2 + (p— %0’2)?/ —r =0, i.e.,

2

o? o
BZLQ [—(u—7)+\/(u—7)2+2027“ > 1. (3.15)

According to the above boundary conditions, the equity value of the acquiring firm with the

M& A option for Case 1 can be written as:
o (%) = o (%) + €0 H (@5 a1, 2lar), (3.16)
where
ele = Vm(xfnl) - Viarm(xfm) -I- Ha(xfnl) = V#z(x:m) - Etar(xfnl) e Ha(wfm)- (3.17)

The value given in (3.16) is the sum of the unlevered equity value without an M&A option
and the present value of the M&A option. The latter is given by the product of conditional
probability H (z;z?,,,z%,) and the net payoff ¢/, from exercising the M&A option.

Taking into consideration the possibility of an M&A offered by the acquiring firm, the firm

value of the target is:

‘/tarm(x) = Far (l‘) + Dtarm(x)

1—7)c 1—17)c T \7
== Hta?" (m) - M - Htar (x:‘,ig/r) - ( ) tar] ( d ) (318)
r r Liar
Ctar

) ) d d ol d
+ r + etarlH(xﬁxmlvxtar) + etarlz’(x’xmlvxtar)’

where

7 _ Ctar 7 __ Ctar
Ctar — Cm Dm(xml) r 0

(3.19)

e(tiar = (1 — o)y (m(tiar) - ct,«#
Because we assume that the acquiring equityholders only provide the stand-alone target equity
value in the M&A, it has the same form as (3.3). However, the target debt value with the
M&A option is different from the stand-alone value, i.e., Dygrm () # Dygr (), because of the
assumption that the existing debt cannot be called back after the M&A. The target debt value
is passively affected by the acquiring equityholders’ M&A option and therefore has three com-
ponents: (i) the present value of perpetual coupon payments; (ii) the present value of the M&A
option, which is given by the product of conditional probability H(x;xﬁnl,wfar) and the net
payoff el from the acquiring equityholders exercising the M&A option; (iii) the present value

of the default option, which is given by the product of the conditional probability £(z;z?,,, z%,,.)

and the net payoff ef . from the target equityholders exercising the default option.



By arranging the smooth-pasting condition at xfjgl in the first-best setting, we obtain:

i :;f(Qa + Qtar)wzl + 1/1’7(1'::1)7 =
(e + )08 = ety (28) 030 = 21y + b)) — e (035Nt 2
(wgm«)y( D L (wta,)ﬁ(wﬁ;lﬁ )
where
v1 = — |all, (z2) + %] (zd)™7 + [Htar(xgm«) - @] (zd )77 (3.21)

Therefore, we have two equations, (3.9) and (3.20) to determine the two unknowns in the first-

best setting: 2%, and ¢},

*

On the other hand, the smooth-pasting condition at z2** in the second-best setting implies:

1-7 Bel (w, ) (i) — yel (ah, )P (ai23)7
E(Qa + Quar) iy + voy(alit)? = —ol—tar=—m al X Ctar, ml/_ o (3.22)
p et () (i) — (2, )8 (zixs)

where

kok

Tt 1—
= | (0= @) B )10 o)+ T G0t 4 [ oty) — P 0t

Cnl r

(3.23)

Then, we have (3.11) and (3.22) to determine the two unknowns in the second-best setting: %

Kok
and ¢}

3.2.2 Case 2: leveraged firm acquires all-equity firm

For Case 2, because the acquiring firm is a leveraged firm, the acquiring equityholders determine
both the upper and lower boundaries: ¢ , and x¢,,. Note that the default threshold with the
M&A option is represented by x?% = (# z%). In the first-best setting, the boundary conditions

are given as follows:

.
Vam(x#zz) + Etar(wizQ) = Vm(wﬁb) -1,
Va,m( )+Etar( ) V,( o ) (324)
Egm (2% ) =0,

am

E! (z%) =0.
\

am

The first and the second conditions are value-matching and smooth-pasting conditions at me,

respectively, which are similar to those in Case 1. The third and the fourth conditions are

10



value-matching and smooth-pasting conditions at 2%* , respectively, because the acquiring equi-

am’
tyholders optimally choose to default when the equity value equals 0.
According to the above boundary conditions, the equity value of the acquiring firm with an

M& A option for Case 2 can be written as:

(1 —7)eq

Eam(x) = Ha(x) - + ééQH(x; xirﬂa xgm) + ég2£(x; xirﬂa xgm)a (3'25)

where

622 = an(wiw) — Eiar (x:nZ) —-I- [Ha(wfm) - @]a

(3.26)
R 1-7)cq
ey = _[Ha(mgm) - :)C }
The total firm value of the acquiring firm with the M&A option is
Vam (2) = Egm(x) + Dgm/(x) (327)
TC :
= Ha(m) + ra +€a2/H(x mea )+6a2£(l‘ mea d )7
where
eho = Vin(Thyo) = Erar (€hys) — I — [a(,5) + ], (3.28)

edy = — [all,(2d,,) + Z=].

r

By arranging the smooth-pasting condition at z%, and x%* in the first-best setting, we

obtain:
,rl, : Tf(Qa + Qtar)l'i;;g + V3’Y(l’£;;2)7 =
et — (ot — ol — (ot i) (3.29)
(2ii) (@3n2)” = (i) (@i5a)? ’
where
= =[olln(af,) + chn () (3.30)
and

ot (zd )1 — el (28 )] (xd )P — ~[el, (2% )P — &4, (21%,)P](xd% )Y
Bléss (xds,) “2((55?,3)7]&:51'*2%_Zig;;f)(ﬁ(xzz ; (@) W) o )

m

Ha(wgfn) +

m2
Therefore, we have three equations (3.9), (3.29), and (3.31) to determine the three unknowns in

pd*

am?

the first-best setting: z%,, =% ~and c,.

*

On the other hand, the smooth-pasting condition at 2%* in the second-best setting implies:

1—171 - e Ca — TCh xf;;* K
L6(Qu+ Quileliy + [(1- ) 52 - 1)1 (ot + ST (T
re Cm2 " m (3.32)
5[712( o i edz(m%t’é)”](m%’é)ﬁ — [y (xih)P — e (93?52"2‘)5](96?5’2’5)7‘
(wdie) Y (whes)? — (wdie)P (wls)

11



d**
am

Tk

: i% dx*
e instead of z*, and x%")),

Therefore, we have have three equations (3.11), (3.31) (22} and =z

e dxx

and (3.32) to determine the three unknows in the second-best setting: z*5, o+,

ok
and c5.

4 Model implications

Because the above equations are nonlinear in the thresholds, analytical solutions in closed forms
are impossible. In this section, we conduct numerical examples to analyze the characteristics of
the solutions. In particular, we measure financial synergy (without or with operational synergy)
when the M&A option is exercised optimally.

The basic parameter values are set as follows: = 0.01, ¢ = 0.25, r = 0.06, 7 = 0.4, o =
0.4, I =10, x = 2.5. The parameter values ¢ and @ for the acquirer and target are different:
o =0, ctar =5, Qf = 1.1, Quor = 1 for Case 1, and ¢, =5, ¢tar =0, Qo = 1, Qiar = 1.1
for Case 2. In Case 1, the acquirer is an all-equity firm with relatively efficient production but
financial slack, and the target is a leveraged firm with enough capital but relatively inefficient

production. Case 2 corresponds to an adverse situation.

4.1 Financial synergy without operational synergy

If there is no operational synergy (i.e., £ = 0), the financial synergy of M&A is measured by the
difference between the value of the optimally levered merged firm, and the sum of the stand-alone

acquirer value and target value. The discounted financial synergy at time ¢ is:

FS(al,) = [Via(ah) — Valah) - Viar(@h)|(/ah,)? = [ATB(al,) - ADC(l,)] (¢/al,)?, (4.1)

m m

where
. c zt \7 Cj x! !

ATB(z!,) = 1+ [1— (%ﬂ) ]—T—J 1-| = , (4.2)

r e, r 5

J

. . Y
) a1 — @t ()9

ADC(z,,) = o1 T)T_N 3 a(l T)T_N x? , (4.3)

j = tar for Case 1, and j = a for Case 2. The financial synergy can be decomposed into two
components, which are directly related to changes in financial structure through M&A. The
first component AT B denotes the change in the present value of tax benefits from the optimally
levered merged firm versus separate firms. The second component ADC denotes the change in
the present value of default costs at the optimal M&A timing.

The credit spread and leverage are measured using the following definition.

CS;(at) = ngc o (4.4)
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Ly(ah) = P22 (45)

where j € {m,a,tar}.
Table 1 shows the results of both Case 1 and Case 2 in the first-best (FB) and second-best

(SB) settings, when there is no operational synergy.

Table 1: Results without operational synergy.

Casel | 2f,. 2!, FS ATB ADC ¢, AFE ADy, CSur CSwm Ligr L

FB 217 526 493 592 099 10.08 4.62 0.30 0.027 0.025 0.72 0.70
SB 217 753 349 564 215 1817 5.52 -2.03 0.016 0.037 0.59 0.79

Case2 | 2¢ 2! FS ATB ADC ¢, AE AD, CS, CS, L, Ly

B 209 476 543 623 080 911 411 132 0.032 0.025 0.76 0.70
SB 1.88 7.61 349 5.61 213 1832 5.50 -2.01 0.016 0.037 0.58 0.79

First, consider the default threshold before M&A (column 2). We find z¢,, < x{ = 2.17.
Because default involves the loss of the M&A option and tax benefits from issuing new debt
in the future, equityholders are less willing to exercise the default option, compared with the
setting without the M&A option.

Second, consider the M&A timing and financial synergy (columns 3-6). We find that financial
synergy can be positive in both the first-best and second-best settings. In other words, purely
financial synergy itself can motivate M&A. However, the optimal M&A timing is delayed and
the financial synergy is smaller in the second-best setting, compared with those in the first-best
setting. The inefficiency stems from the action that the equityholders choose ¢, to maximize the
sum of equity value E,(z) and newly issued debt value D}, (x), not V,,(x). Both tax benefits
and default costs increase; however, the increase in tax benefits is much larger than that in

default costs.

Claim 4.1. When operational synergy is zero, purely financial synergy can motivate M& A in

both the first-best and second-best settings.

Third, consider the coupon and value changes after M&A (columns 7-9). In the first-best
setting, although the coupon after M&A increases a little, the ratio of ¢, /Q,, in (3.4) decreases.
Therefore, default risk decreases and the existing debt value increases. Irrespective of the fact

that the M&A cost is fully borne by equityholders, a part of the increase in the total firm
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value accrues to the existing debtholders. This wealth transfer discourages equityholders from
exercising the M&A option at the first-best timing, although it can maximize the total firm value
after M&A. This reflects the debt-overhang problem discussed in Myers (1977) and Sundaresan
and Wang (2006), which may delay or prevent an investment decision to improve the total firm
value. In the second-best setting, default risk increases and the existing debt value decreases.
The reason is that equityholders appropriate the benefits from existing debtholders by issuing
a significant amount of new debt and increasing the leverage of the merged firm.!! That is the
so-called risk-shifting problem discussed in Jensen and Meckling (1976). Equity value increases
in both the first-best and second-best settings, which ensures the participation constraint of
equityholders in M&A.

Fourth, consider the changes in the leverage and credit spread (columns 10-13). In the
first-best setting, although the coupon after M&A increases a little, the default risk decreases.
Therefore, both the leverage and credit spread decrease. On the other hand, in the second-
best setting, because the coupon increases significantly and the default risk increases, both the
leverage and credit spread increase. In fact, the first-best setting corresponds to a situation
where debt is issued with covenants protecting the existing debtholders, and the second-best
setting corresponds to the case of an LBO. In an LBO, an acquirer issues a significant amount
of debt to pay for an acquisition and then uses the cash flows of the target firm to pay off
the debt over time. After an LBO, firms usually have high leverage, and the debt usually
is not investment grade. From the perspective of existing debtholders, an LBO represents a
fundamental shift in the firm’s risk profile and results in a decrease in debt value.!? Note that
the optimal leverage and credit spread after M&A are the same for both Case 1 and Case 2 in the
first-best setting, although the optimal M&A thresholds are different. According to Proposition
1 and equation (3.9), the optimal debt coupon after M&A, the optimal debt value and firm
value are proportional to x%, in the first-best setting. Thus, the leverage and credit spread are
invariant to ¢ .

To examine the effect of uncertainty on optimal M&A timing, Figure 1 plots the M&A

' Although we assumed both the existing debt and the newly issued debt have equal priority at the default
threshold, even with seniority provisions, the existing debtholders lose value when new debt is issued. Ziegler
(2004) demonstrates that seniority provisions do protect existing debtholders against losing value to new debthold-
ers; however, they do not protect existing debtholders against wealth transfers driven by changes in the timing

and probability of default.
12The famous example of an LBO is that KKR acquired RJR-Nabisco in the late 1980s and this illustrates the

wealth transfer from the existing debtholders to equityholders.
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Figure 1: The effects of volatility on M&A threshold.

threshold xﬁn for varying volatilities of the price process. As ¢ increases, xﬁn in the second-best
setting increases. However, ¥, in the first-best setting increases at first, and then decreases. The
intuition is as follows. Volatility has two countervailing effects on the optimal M&A threshold.
One is the usual positive effect explained in the standard real options model (all-equity firm
without default). Higher volatility implies a larger option value of waiting to exercise the
M&A option. Therefore, the M&A threshold increases with volatility. The other is a negative
effect because of the existence of the lower default boundary before M&A. As o increases,
the probability of hitting the default boundary before M&A increases. Therefore, there is an
incentive for equityholders to exercise M&A earlier, which induces a lower M&A threshold. In
the second-best setting, the positive effect dominates, because wﬁn is chosen to maximize the
sum of equity value and newly issued debt value, ignoring the existing debt value. However,

)
m

in the first-best setting, z!, is chosen to maximize the total firm value, which is different from
the standard real options (all-equity firm) model. The negative effect becomes stronger as o

increases and begins to dominate the positive effect when o increases by a certain degree.

4.2 Financial synergy with operational synergy

From (4.2) and (4.3), we find that the operational synergy parameter, Q,, (= (1 + £)(Qq +
Qtar)) entered into the finanacial adjustment terms AT B and ADC. Therefore, when there is

operational synergy (£ # 0), we cannot divide financial synergy and operational synergy simply.
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However, it is unquestionable that the interaction between financial synergy and operational

synergy stems from the additional consideration of financial structure adjustment.
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Figure 2: The effects of operational synergy in change of total firm value.

40
*
30F =)
ﬁ )
20} & -
10} o E
(L]
of * ] -
- [} = )
—10F =5 -
< -
—20F .
¢ & 4
-3 OQ o CaselFB -
-+ CaselSB
—40}F .
m Case2FB
50k e Case2SB ]
]
_60 ) ) ) ) ) ) ) ) )
-0.5 -0.4 -0.3 —-0.2 —-0.1 o 0.1 0.2 0.3 0.4 0.5
g

Figure 3: The effects of operational synergy in change of equity value.

Figures 2 and 3 depicts the value changes when ¢ varies.!> We find that even if ¢ < 0, there

exist situations where AV > 0. However, because the decision of exercising the M&A option is

131f the optimal M&A threshold z!, is lower than the initial value zo, then the M&A option is exercised

immediately. In that case, the corresponding values are calculated at zo.
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made by equityholders, whose value decreases (AE < 0) when £ < 0, M&A cannot be realized.

Therefore, we conclude as follows.

Claim 4.2. When operational synergy is negative, even if financial synergy is positive, its mag-

nitude is insufficient to motivate M&A.

Figure 4 plots M&A thresholds with varying operational synergies. Comparing M&A thresh-
olds for Case 1 and Case 2 in the first-best setting, we find that z¢, is lower for Case 2 than for
Case 1. In other words, Case 2 in the first-best setting is more likely to occur. The reason is
that, in Case 2, where the acquirer is a leveraged firm, the incentive to take the existing debt
value into consideration is more necessary than in Case 1. On the other hand, comparing M&A
thresholds for Case 1 and Case 2 in the second-best setting, we find that x%, is lower for Case
1 than for Case 2. In other words, Case 1 in the second-best setting is more likely to occur.
This result also reflects the debt overhang problem. The M&A option is exercised later in the
second-best setting because of the presence of existing debt in the acquiring firm. Therefore,

the less the existing debt, the earlier M&A occurs.
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Figure 4: The effects of operational synergy on the M&A threshold.

5 Conclusions

This paper developed a continuous model to examine the financial synergy when M&A timing

is determined endogenously. We showed that, when operational synergy is zero, purely financial
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synergy can motivate M&A in both the first-best and second-best settings. However, the optimal
M&A timing is delayed and the financial synergy is smaller in the second-best setting, which
reflects the existence of inefficiency. On the other hand, when operational synergy is negative,
even if financial synergy is positive, its magnitude is insufficient to motivate M&A.

The analysis in this paper with exogenously given debt is suitable for settings where the firm
receives a new growth option (like M&A) unexpectedly. Our theoretical model generates impli-
cations that are consistent with results in corporate finance. First, the debt overhang problem.
While total firm value increases through M&A because of lower risk, a part of the value created
from exercising the M&A option goes to the existing debtholders. This ex post wealth transfer
discourages equityholders from exercising the M&A option at the first-best timing, because the
cost of the M&A is fully borne by equityholders. Second, the risk-shifting problem. The exis-
tence of debtholders already in place creates an incentive for equityholders to issue a significant
amount of new debt which results in higher default risk. Furthermore, the financial leverage
increases significantly and the existing debt value decreases after M&A, which corresponds to
an LBO.

Our results also have implications for empirical works that examine the sourses of M&A
synergies. Those parameters mentioned above, such as the tax rate and default costs, which can
create substantial financial synergy, should be included as possible explanatory variables.

Lastly, we should point out some important but difficult topics for future research. First,
considering competition among multiple acquirers is more realistic. Competition will affect both
the optimal M&A timing and the subsequent financial synergy. A discussion of an acquisition
premium for the target is necessary during the competition process. Second, while our paper
considered the situation where firms receive an M&A option unexpectedly, the analysis when
firms can anticipate a future growth option can endogenously derive the initial capital structure

to defer ez post inefficiency. We will consider these questions in the future.

Appendix A

The general solution of ODE (3.1) is:

1—
Ep(r)=A_2" + A 2P + % - CTm, (A.1)

where




From the no-bubbles condition, when x goes to infinity, 2 is explosive, A4 must equal zero.

From the value-matching and smooth-pasting conditions, we know that:

() h " (A.3)

Ayt )t 4 (=09 — g

m r—u

Solving the above equations, we obtain default threshold z¢, and the equity value. The debt

value can be obtained similarly.

Appendix B

Because H(z;y, ) is a claim that receives no dividend, we know from (A.1) that H(z;y, z) is of

the form:
H(x;y,2) = A_a? + A 2P, (A.4)
Substituting in the boundary conditions:
Hly;y,2) =1, H(zy,2) =0,

into (A.4), we find:

P — By

H(zsy,2) = Z7yﬁ — Zﬁy7'
Smilarly, £(z;y, z) can be obtained as:
zVyP — 2Py
L(x;y,2) = B — By
2y =27y

References

[1] Dixit, A. and R. Pindyck (1994). Investment under Uncertainty. Priceton University Press,
Priceton, NJ.

[2] Ghosh, A. and P. Jain (2000). “Financial leverage changes associated with corporate merg-

ers.” Journal of Corporate Finance, 6, 377-402.

[3] Jensen, M.C. and W.H. Meckling (1976). “Theory of the firm: managerial behavior, agency

costs and ownership structure.” Journal of Financial Economics, 3, 305-360.

19



[6]

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Lambrecht, B.M. (2004). “The timing and terms of mergers motivated by economies of

scale.” Journal of Financial Economics, T2, 41-62.

Leland, H.E. (1994). “Corporate debt value, bond covenants, and optimal capital structure.”

Journal of Finance, 62, 765-807.

Leland, H.E. (2007). “Financial synergies and the optimal scope of the firm: implications

for mergers, spinoffs, and structured finance.” Journal of Finance, 49, 1213-1252.

Lewellen, W. (1971). “A pure financial rationale for the conglomerate merger.” Journal of

Finance, 26, 521-537.

Modigliani, F. and M. Miller (1958). “The cost of capital, corporation finance and the

theory of investment.” American Economic Review, 48, 261-297.

Morellec, E. (2004). “Can managerial discretion explain observed leverage rations?” Review

of Financial Studies, 17, 257-294.

Morellec, E. and A. Zhdanov (2008). “Financing and takeovers.” Journal of Financial Eco-
nomics, 87, 556-581.

Myers, S. (1977). “Determinants of corporate borrowing.” Journal of Financial Economics,

5, 147-175.

Rhodes-Kropf, M. and D. Robinson (2004). “The market for mergers and the boundaries

of the firm.” working paper.
Scott, J. (1977). “On the theory of corporate mergers.” Journal of Finance, 32, 1235-1250.

Shastri, K. (1990). “The differential effects of mergers on corporate security values.” Reseach

in Finance, 8, 179-201.

Sundaresan, S. and N. Wang (2006). “Dynamic investment, capital structure, and debt

overhang.” working paper.

Weiss, L.A. (1990). “Bankruptcy resolution: direct costs and violation of priority of claims.”

Journal of Financial Economics, 27, 285-314.

Ziegler, A. (2004). A Game Theory Analysis of Options: Corporate Finance and Financial

Intermediation in Continuous Time. Springer, Berlin.

20



[18] Zwiebel, J. (1996). “Dynamic capital structure under managerial entrenchment.” American

Economic Review, 86, 1197-1215.

21



