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Abstract

There are two important but distinct literatures emphasizing the strategic values of debt
financing and managerial delegation in oligopolistic markets. In this paper, | construct a unified
model that allows firms to choose both. My main finding is that each firm views its debt and
managerial delegation as substitute choices under quantity competition, and as complementary

choices under price competition, regardless of products’ being substitutes or complements.
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Yonetimsel Delegasyona Kars1 Bor¢ Finansmani: ikameler mi
Yoksa Tamamlayicilar mi?

Ozet

Oligopol piyasalarda, bor¢lanma finansmaninin ve yonetimsel delegasyonun stratejik degerini
vurgulayan iki 6nemli ve farkli literatiir bulunmaktadir. Bu ¢alismada, firmalarin her ikisini de
segmelerine izin veren birlestirilmis bir model kurmaktayim. Ana bulgum, Grlnlerin ikame
veya tamamlayict olmasindan bagimsiz olarak, her bir firmanin borcunu ve yonetimsel
delegasyonunu miktar rekabeti altinda ikame segenekler ve fiyat rekabeti altinda tamamlayici

secenekler olarak gordiigiidiir.
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Introduction

Beginning with the seminal work of Brander and Lewis (1986), there emerged extensive
literature that investigates how oligopolistic firms may choose their capital structures to gain a
competitive advantage in the product market.! Brander and Lewis (1986) proposed that limited
liable firms may excessively lean toward debt financing to credibly convey to the rivals that
they will be aggressive in the product market to pay their debts. In addition to the choice of
financial structure, the choice of the internal structure may also allow firms to commit to being
aggressive in the product market. In their pioneering papers, Fershtman and Judd (1987) and
Sklivas (1987) argued that in large companies, the owners might strategically design their
managers’ compensation schemes so that managers would behave more aggressively in the
product market than the owners would. The reason is that whereas by being the residual
claimants, the owners are known to maximize profits, managers’ compensations can be
manipulated to deviate from this objective toward sales maximization.?

Given the importance of both financial and internal structures, in this paper, | construct
a unified model featuring both structures of firms and examine the interaction between the two.
My main result is that while oligopolistic firms employ financial and internal structures as
substitutes under quantity competition, they employ them as complements under price
competition. In particular, my analysis reveals that if firms in a sector are highly
debt-leveraged, then those firms are likely to make their managerial compensation less
sensitive to performance if the competition is in quantity but more so if the competition is in
price. Conversely, if firms in a sector offer steep compensation packages, then these firms are
unlikely to use high debt leverage with quantity competition and low debt leverage with price
competition. These findings are consistent with the empirical studies that examine managerial
compensation in light of the firm’s leverage. For instance, Pi and Timme (1993) documented
that in a banking industry, which is a highly leveraged sector, the pay-for-performance
sensitivity is close to zero. Similarly, Gilson and Vetsuypens (1993) showed that the
pay-for-performance sensitivity dramatically declines as firms become financially distressed.
More recently, Ortiz-Molina (2007) also showed the negative association between the
pay-for-performance sensitivity and firm’s leverage.

Apart from the works discussed above, the current paper relates to the theoretical work
of Brander and Poitevin (1992) which points out that managerial contracts can be important
determinants of the optimal financial structure as in the current study. Unlike in the present
study, however, Brander and Poitevin derive a managerial compensation contract that leads to a
local irrelevance result for the financial structure in the sense of Modigliani and Miller (1958).
This irrelevance result is due to their modeling framework that differs from the current study in
many ways, including the type of managerial compensation schemes assumed.

The rest of this paper is organized as follows. The model is described in the next section.
All formal results appear in Sections 3 and 4, where | present the results for quantity
competition and price competition, respectively. Section 5 concludes.

1 Most recent papers following Brander and Lewis (1986) include Maksimovic (1988), Showalter (1995), Damania (1997), Dasgupta and
Titman (1998), and Faure-Grimaud (2000). For a survey of this literature, see Harris and Raviv (1991).

2 That is, a profit-maximizing strategy may not actually maximize profits when firms compete in a product market. Thus, the presence of
managers allows the owners to raise profits by adopting a more aggressive, sales-oriented strategy. See Kréakel (2005) for an application of this

strategy to tournaments.
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The Model

Consider a two-stage game (t = 1,2) between two rival firms (i = 1,2), operating in a
differentiated product market with uncertain demand (elaborated below). Each firm has one
risk-neutral owner (she) and one risk-neutral manager (he) with limited liability. At t = 1, the
owners simultaneously choose their debt levels (D4, D,) as well as their managerial contracts
(M,, M) to maximize expected profits.® As in Fershtman and Judd (1987) and Sklivas (1987),
the contracts are assumed to be linear in firm i’s profit (rr;) and revenue (R;) net of its debt (D;)
to the extent of limited liability. Specifically, the compensation for manager i takes the
following form:

M; = max{0, (1 — r)m; + ;R; — D;}, (1)

where r; = 0 measures the “delegation level” in firm i since, clearly, its manager’s
incentives to deviate from profit maximization grows with 7;.* Letting C; = C;(q;) denote
firm i’s cost of production, (1) can be rewritten as

Mi = maX{O, Ri - (1 - ri)Ci - Di}l (2)

which implies that, with more delegation, the costs are weighed less by the manager.

At t =2, upon publicly observing debt levels and incentive contracts, managers
simultaneously set their quantities (q4,q,) or prices (p,,p,) to maximize their expected
compensation, depending on the mode of competition.

It is worth noting that the use of managerial contracts in (1) requires some uncertainty
about the demand; otherwise, simple quantity- or price-based contracts would render their use
irrelevant. Therefore, following the literature, I also assume that owners cannot directly observe
the managerial decisions.

As usual, | solve this two-stage game for subgame perfect equilibrium (henceforth
equilibrium), beginning with the second stage in which managers compete in quantity.

Quantity Competition

As in the literature (e.g., Sklivas 1987), | assume linear demand:

pi =a; —q; —bq_;,

% As in Brander and Lewis (1986), | assume that the owners abstract from alternative considerations of debt financing such as its tax advantage,

financial distress costs, and its use in capital investments.

“ M, need not be the actual payment manager i receives. In general, manager i’s compensation canbe A, + B;M, for some constants A,, B;, with

B; > 0 so that his participation is ensured.

DEBT FINANCING VS MANAGERIAL DELEGATION: ARE THEY SUBSTITUTES OR COMPLEMENTS?
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where |b| < 1, and a; is independently drawn from a uniform distribution: a;~U[a;, a,].
Evidently, b < 0 refers to complementary, and b > 0 refers to substitute goods. I also assume
a linear cost: C;(q;) = ciq;.

Defining the cut-off state for demand
A D;
ai=qi+bq i+ (A —r)c + o 3

and rearranging (2), manager i’s compensation can be expressed as

(a; —ad)q; if a;=4a
0 lf a; < &i.

In particular, due to limited liability, manager i is not penalized in low demand states even
though his earnings fall short of his debt.

At t = 2, given the debt (D,,D,), delegation levels (r1,73), and the rival’s quantity
q-i, manager i sets his firm’s quantity q; to maximize his expected compensation:

— (%u 1 (au_‘ii)z
Vi = f&i Mi dai =

= i)
ay—ay 2(ay—ap)

(5)

where is the Uniform density and, assuming® a; < @; < a,, the second equation

ay

follows from (4).

| assume throughout an interior equilibrium in which all choices are positive. Using (3), the
first-order condition of (5) requires

av; a,—a; Dj
Fri m(—36h tay, —(A-nr)e—bq; + E) =0,

or simply,

Dj
—3q;+ay— (1 —r)c;—bg; + ol 0. (6)

Solving (6), | obtain manager i’s best-response:

® With small enough a, and large enough a,,, this assumption holds.

DEBT FINANCING VS MANAGERIAL DELEGATION: ARE THEY SUBSTITUTES OR COMPLEMENTS?
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ay—bq_i—(1-r)ci+y (ay—bq_;—(1-1;)c;)?+12D;

q; = p (7)

Moreover, solving (7) for g; and g5, | find the equilibrium quantities q; and g5 as functions
of D; and r;. Lemma 1 demonstrates that more debt and more delegation provide similar
incentives to managers in equilibrium.

Lemma 1 Suppose both firms produce in equilibrium. Then, under quantity competition,
regardless of products’ being substitutes or complements, manager i’s equilibrium quantity,
q;, is increasing in its own debt, D;, and delegation level, r;. Moreover, the rival’s equilibrium
quantity, q*;, is decreasing (resp. increasing) in D; and r; if the products are substitutes
(resp. complements).

To understand Lemma 1, note from (7) that an increase in firm i’s debt or its delegation
level makes its manager more aggressive in production: an additional debt elevates this
aggressive behavior by raising the cut-off state, a;, as this would cause the limited liable
manager to focus only on high demand states. On the other hand, increased delegation elevates
the same aggressive behavior by reducing the manager’s perceived production cost.® That is,
the intuition exclusively given for debt in Brander and Lewis (1986) and exclusively given for
delegation in Fershtman and Judd (1987) continues to hold in the unified setup for both
substitute and complementary products. In particular, Lemma 1 adds the case of complements
to their intuition. Since the rival manager responds to manager i by decreasing his production
when products are substitutes, and by increasing it when they are complements, the last part of
Lemma 1 also follows.

Armed with equilibrium quantities in the second stage, | now analyze the first stage in
which owner i, taking D_; and r_; as given, jointly chooses D; and r; to maximize her
expected profit:

ay 1
0; = fal ni(q;'qii'ai)mdai
a; + a, " " "

= (T— q; —bqZ; —Ci)‘h-

In an interior equilibrium, the respective first-order conditions are’

6 This reduced cost also imposes a negative impact by reducing the cut-off state for a reason opposite to the previous intuition, which, however,
is offset by the increase in marginal returns.

7 Given the two-stage duopoly competition and no closed-form solutions, | am unable to prove the existence of an interior equilibrium. 1,
however, strongly conjecture that there is one since my model simply unifies two well-known strands of the literature building on Brander and
Lewis (1986), Fershtman and Judd (1987), and Sklivas (1987), all of whom find or assume an interior equilibrium. In a numerical example,
which is available upon request, | have shown that a duopolistic owner indeed has a local incentive for debt financing or delegation because

doing so discourages the rival’s production.
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aql_b *aqii=0

00;  ,ajtay
aD; —— 2 —2q; —bql;—¢ aD; L ap;
and
aOl al+au * * aql aq*—i _
or; - ( Zqi bQ— Cl) L ar; = 0.

From the proof of Lemma 1 (see the appendix), note that

dq-; _ -b dqi and dq~; _ -b dqi

. . D
aD; 3+ *_132 oD; or; 3+, *_132 or;’

and also that % > 0 and Z‘f > 0, reducing both (8) and (9) to the same equation:
aj+a b%q;} _
2u qu_bql_cl+3+Dii = 0.

Since there are two unknowns but only one equation, namely (10), there is a continuum of
(D;, ;) pairs that are optimal for owner i. That is, given the rival’s debt and delegation levels
(D_;,r_;), firm i’s debt level, D;, is a function of its delegation level, r;: D; = D;(ry).
Proposition 1, which is my main result, shows the relationship between the two firm structures.

Proposition 1 Suppose the equilibrium is interior. Then, under quantity competition, given the

. , . . . . . .. . . oD;
rival’s decisions, each owner views its debt and delegation decisions as substitutes, i.e., a—r‘ <
i

0, regardless of products’ being substitutes or complements.

Proposition 1 seems to be in line with the findings of empirical studies cited in the
Introduction insofar as the competition is considered to occur in quantity: a firm’s leverage and
its pay-for-performance sensitivity are inversely related. It is best understood by considering
owners’ incentives under the standard Stackelberg leadership. When products are substitutes, it
is well-known that Stackelberg leader in quantity competition would commit to overproduction
and enjoy the first-mover advantage; see, e.g., Romano and Yildirim (2005). However, since
managers play a simultaneous game here, each owner, to induce her manager to behave like the
Stackelberg leader, incentivizes him to commit to overproduction by increasing her firm’s debt
and/or delegation levels. Interestingly, the same intuition extends to complements because the
Stackelberg leader would again commit to overproduction given the reduced coordination
problem compared to the simultaneous play in this case. One testable prediction of Proposition
1 is that industries consisting of owner-managed firms such as family-owned companies are
more likely to rely on debt-financing than those owned by shareholders.

Having established that debt and delegation levels serve as substitute choices under
quantity competition, | next consider price competition where they turn out to be
complementary choices.

DEBT FINANCING VS MANAGERIAL DELEGATION: ARE THEY SUBSTITUTES OR COMPLEMENTS?
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Price Competition

As in quantity competition, assume linear demand: q; = a; — p; + fp_;, where || < 1, and
«; 1s an independent draw from a uniform distribution: a;~U [a;, a,, ], along with a linear cost
Ci(q;) = c;q;. Following a similar line of argument to above, manager i’s compensation can be
written:

(¢, —a)(pi—(A—r)e) if a;=a

0 lf a; < &i,
where
& =p; — Bpi + ——— (12)
i =P ..
From here, assuming «a; < @; < a,, manager i’s expected compensation is found to be
—a:)%(mi—(1-1:)ci
Vi — ff‘u Mi 1 dai — (o =) (pi—( rl)cl). (13)

ay—aq 2(ay—ap)

At t = 2, given the debt (D,,D,) and delegation levels (7, 7,), and the rival’s price choice
p—_i, manager i solves
maxV;.
Di
The first-order condition requires that

av; u—Q;
o = Teas (3= (L= 1)e) + @y — (L= 1) + fp-i +

D
pi—(1-1y)c;

) =0,
or equivalently,
Dj
=3 - A —-re) + ay — (A =r)e + fpi + o ——~—=0. (14)

Solving (14), | obtain manager i’s best-response:

—(1=71:)cC: . —(1=1:c: )2 .
p; = (1 _Ti)ci + ay—(1 Tl)cl+ﬁp—l+\/(a‘l; (1-1ry)ci+Bp-i) +12Dl. (15)

The intersection of the two best-response functions leads to the equilibrium price p; and p; as
functions of D; and r;. Lemma 2 shows that unlike in quantity competition, the debt and
delegation level provide opposite incentives to managers.

DEBT FINANCING VS MANAGERIAL DELEGATION: ARE THEY SUBSTITUTES OR COMPLEMENTS?
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Lemma 2 Suppose both firms produce in equilibrium. Then, under price competition,

(@) p; isincreasing in D; and decreasing in r;, regardless of products’ being complements or
substitutes,

(b) pZ; is increasing (resp. decreasing) in D; and decreasing (resp. increasing) in r; for
substitute (resp. complementary) products.

To understand Lemma 2, consider substitute goods, f > 0. Note from (15) that the
best-response curves are upward-sloping in this case: if manager i lowers price, the rival
follows suit. Note also that while a higher D; causes an upward shift in manager i’s
best-response, a higher r; causes a downward shift, explaining both parts (a) and (b).
Intuitively, to pay for a higher debt, manager i focuses on higher demand states and raises his
price toward the collusive level, which the rival manager accommodates.? On the other hand, as
noted before, more delegation through a higher r; reduces manager i’s perceived marginal
cost, leading him to lower his price, which is again accommodated by the rival. The intuition for
complementary goods follows by recalling that the best-response curves are downward-sloping
in that case.

Taking D_; and r_; as given, owner i jointly chooses D; and r; to maximize her
expected profit:

ay 1

0. = (p,p*., a)) ——da;

i fal m; (P, =i al)au_al a;
al+au " " "

= (T—Pi + BpZ)(p; — ci)-

Employing the following findings from the proof of Lemma 2,

opZi _ B opi OpL; _ B ap;
aD; 34 D_i ap;’ ar; 34 D_i or;’
' _i—(-r_pc_p? ' P_i-(-T_pe_p?

op; op;
i 0, and 2% < 0,
aD; ar;

the first-order conditions
20;
aD;

aj+ay d

* * 0 : * ii
= (5= 2pl +Bpl )3+ B — ) =0,

and

* * a : * 0 ii
= 2p] + Bpli+ )G+ Bl — )5 =0,

boil down to the same equation:

00; (al+au
or; o 2

8 Kovenock and Phillips (1995) empirically find that recapitalizing firms take a more passive stance in the output market and thus conclude that the

limited liability explanations of Brander and Lewis (1986) is consistent with the evidence only under price competition.
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ajt+ay

B*(p;—ci)
2 i — 0.

—2p; +Bpi+ i+

(16)

—i
C(L-a-r_pe_?

One equation in two unknowns ensures that D; = D;(r;). Proposition 2 is the counterpart of
Proposition 1 for price competition.

Proposition 2 Suppose the equilibrium is interior. Then, under price competition, given the
rival’s decisions, each owner views its debt and delegation decisions as complements, i.e.,
g—l:ii > 0, regardless of products’ being substitutes or complements.

The complementarity result under price competition stands in sharp contrast to the
substitutability result under quantity competition obtained in Proposition 1. This contrast is
attributable solely to the opposite effects of debt on the manager's aggressiveness in production
for the two modes of competition. In particular, as alluded to above, when faced with an
increase in his firm's debt, the limited liable manager becomes more aggressive in production
under quantity competition but takes a less aggressive stance in production under price
competition by raising the price. In response to the increased delegation in his firm, however,
the manager always adopts a more aggressive position in both competition modes as it lowers
the perceived marginal cost.

Proposition 2, along with Proposition 1, conveys a clear message: a firm’s financial and
internal structures are interrelated, and the exact relationship hinges on the mode of
competition.

Conclusion

It is well-known that, in an oligopolistic market, a profit-maximizing firm can achieve higher
profits by committing to objectives other than profit maximization. Such nonprofit-maximizing
objectives can be formed by increasing the debt leverage of the firm as in Brander and Lewis
(1986) or by managerial incentives for sales (revenue) maximization as in Fershtman and Judd
(1987) and Sklivas (1987). This paper shows that oligopolistic firms’ decisions regarding their
financial and internal structures are closely related. Specifically, it shows that firms’ choices of
debt financing and their choices of managerial incentive payments act as substitute tools under
quantity competition and as complementary tools under price competition, regardless of
products’ being substitutes or complements.

A direct implication of this result is that considering the choice of the managerial
compensation scheme, firms may be relying on debt financing less than Brander and Lewis
(1986) predict because part of an aggressive sales strategy is shifted toward the managers’
incentive pay. Conversely, considering the choice of debt financing, managerial incentives may
be flatter or steeper than Fershtman and Judd (1987) and Sklivas (1987) predict, depending on
the mode of competition. Future research may fruitfully extend the present analysis to more
general (nonlinear) compensation schemes and richer financial structures.

DEBT FINANCING VS MANAGERIAL DELEGATION: ARE THEY SUBSTITUTES OR COMPLEMENTS?
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Appendix

Proof of Lemma 1. By definition, equilibrium quantities (q;,q~;) simultaneously satisfy
managers’ first-order conditions given in (6):

=3q; +a, — (1 —r))c; — bq’; +%= 0

and

—3q*;+a, —(1—71_))c_; —bq + z:i = 0.

—i

Total differentiation of these two conditions with respect to D; and r; generates

94; _ aq_itz__ ,—b 2% D-in 04 _
0D; 0D; dD;
and
D; Oq?‘ 0q" q; D_;\ 0q~;
—3— N—=~—-b—=—c;,—-b—=+ (-3 —=)—=0,
( or; or; L or; ( q:3’ or
which, in turn, yield
D .
* *(3+ * (3+T_l)c'
aql _ q_l (')ql — q_Zi ¢ (A-l)
aD; (3+q*2)(3+ iy _p2” O (3+;1i2)(3 D—
i

i —i —i

*

0q-; _ _-b 04 . 499% _ b 04

aD;  34+2=iap;’ ori  342=Lory

—i -1

(A-2)

*

l aql qii aqii
oD’ ar; >0 for be(-1,1), oD, " o, > (0 for b€

Y
(—1,0) and h,h < 0 for b € (0,1), as desired. Q.E.D.
oD; = Or;

L

It is straightforward to see that

Proof of Proposition 1. Implicitly differentiating owner i’s first-order condition, which, by
(10), is

aj+a b2qg;
= —2q; —bql; — ¢+ —5— =0,

=l

a2

=f
gives
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of
aD;  on
or,  Of
aD;

(A-3)
of 9¢; , Of 94,
_0q; Or; ~ 0q”; O
of 9q; , Of 0qZ;

+

(A-3), along with (A-2) and (A-1), simplifies to

0q;
o _
o, 0q;
aD;
= —c;q; < 0.

Finally, note that the assumption of an interior equilibrium justifies the use of owner i’s
first-order condition with equality, as needed. Q.E.D.

Proof of Lemma 2. The proof is similar to that of Lemma 1. Equilibrium prices (p;,pZ;)
solve managers’ first-order conditions which, by (14), are:

* * Di
=3(pi —(A—r)e) +ay— (A =r)e +pp-; + P—G-ra 0
and
* * D_i
—3(m - A -re) tay = (A= +Bpi + =5 = =0

Total differentiation of these two conditions with respect to D; and r; generates the following
set of equations:

Dj

ap*_l 1
(pi—(1-17)cy)?

ap;
Pppii L
) aDl’ 'B aDi p; —(1—7"i)Cl‘

(-3

*

op; o D_; i
B aD; + (=3 (Pii—(l—r—i)c—i)z) oD; 0,

*

D; op op~;
e s TP =@

(i -(1-T)c)?

Dj

i--re?

(-3

and
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D_; (’)p*_i =0

op; o
Ba_rf“( 3 (2 —(1-1_;)c_)?

These equations produce

1 D_;
op; T (T G i B TR 2
oD; D; D_;
G+ = =P C =P P
D D (A9
op; _ —G+ (p-i — (1 jT—i)C—i)z)(Z T—a = Ti)Ci)z)Ci
o (34 D; 34 D ) — B2
Crt o= a-n?Cton—a-roe)?
And
aDi N D—i aDi’
3+ (p—i — (1 —1_)c_y)? AS5)
dpZ; _ B dp{
o 5y D_; or;’

(p-i — (1 —7_)c_y)?

where clearly, p‘>0> p‘ for B e (—1,1), o L<0< Lfor B € (—1,0), and

‘Z)‘l>0> Lforﬁe(Ol) Q.E.D.

Proof of Proposition 2. As in the proof of Proposition 1, implicitly differentiate owner i’s
first-order condition given by (16),

2t _
az-;du _ 2p:< _l_ﬁpil + ¢; _|_ B (p;_lct) — O,
YT —ar e p?
=g
to obtain
d
aD; 3 _E
or 99
aD;

(A-6)
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dg dp; | 09 9p;
_ Op; Or; ~ dpZ; O
dg 9p;  0g Op=;
dp; 0D; ~ 0pZ; dD;
(A-6), together with (A-5) and (A-4), simplify to

op;
aDl* _ ari
or; B Jp;
oD;

+2(p; — (1 —1)cy)) > 0.

=c(= i
p;i — (1 —r)g
Lastly, assuming the equilibrium to be interior assures the use of owner i’s first-order condition
with equality. Q.E.D.
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