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Abstract

High executive compensation has been criticized in the business press as well as
academic papers. Many attribute generous executive compensation to a corporate
governance failure. In this paper I model governance and compensation as substitutes
for providing incentives. Firms choose governance and compensation optimally. Large
firms choose to govern closely and thus economize on executive compensation, while
small firms choose lower levels of governance and thus pay their executives more (rela-
tive to the size of the firm) to align incentives. However, because large firms must pay
enough to keep their managers, who could threaten to leave and go to a smaller firm,
small firms impose a pecuniary externality on large firms.

This externality leads to a role for governance regulation. If firms are forced to
exercise more governance, these firms will pay their CEOs less, and this in turn will
allow the largest firms to pay their CEOs less. From the perspective of investors,
optimal governance is strictly increasing in the size of the firm for the regulated firms.
Therefore, investors can benefit from corporate governance laws, though this will be
at the expense of CEOs.

*I thank Michael Fishman for his patience and support. I also thank Andrew Hertzberg, Arvind Krish-
namurthy, Michael Faulkander and Zhiguo He for their helpful comments.



1 Introduction

This paper examines the link between executive compensation and corporate governance.
Many point to the large levels of executive compensation granted by companies and claim
that they are due to poor governance. They argue that the CEQO is able to extract more
from the shareholders due to their lack of control. I argue in this paper that there is an
indirect link between compensation and governance. Specifically, I show that in a superstar
market for CEOs with agency problems that small firms will govern too little and pay too
much, forcing larger firms to pay their CEO inefficiently large amounts of money.

Corporate governance is a popular topic in the business press. Also, much academic work
has been done on governance. One of the great questions is why there is a need for regulation.
In the current literature, there are two competing reasons why regulation might be necessary:
suboptimal contracting and information externalities. I propose in this paper that pecuniary
externalities should be considered when setting corporate governance regulation.

With rational parties and optimal contracting, regulation will only improve welfare if
there is an externality!. Much research has been done concerning information externalities,
such as Admati-Pfleiderer(2000). The idea behind this literature is that information about
the firm’s cash flows has benefits for those outside the firm — either for portfolio choice or
real investment decisions. However, it is difficult to measure this benefit, and thus it is un-
feasible to use this approach to set optimal levels of governance. Further, with technological
advances it is reasonable to suggest that the importance of information externalities may be
diminishing. Instead, I endogenously develop a pecuniary externality that leads to a role for
corporate governance regulation.

In this paper, I model a general equilibrium in the market for executives. Each firm

hires a CEO who adds value to the company, but has the opportunity to divert resources

'Tf firms do not use optimal contracts, then it may be possible to improve welfare by regulating firms.
However, even if firms are not offering the best contracts to their executives, there is no reason to suggest
that the government could do any better. Further, the threat of a takeover could lead to more efficient
contracts, provided that anyone knows how to improve contracts.



to personal uses. The company can deal with this moral hazard problem either by paying
the CEO enough to discourage diversion, or can exercise governance to make diversion more
costly to the CEQO. Governance, however, is costly to the firm. Thus, firms face a trade-off
between executive compensation and corporate governance.

I use a superstar model similar to Rosen (1992), Tervio (2007), and Gabaix-Landier
(2008). Each manager has a level of talent, and the value of a manager’s talent is proportional
to the size of the firm where the manager works. Further, the level of each CEQ’s talent is
common knowledge, and talent is movable across firms, so each firm needs to pay their CEO
enough to keep the manager from going to another firm. However, this leads to an explosion
in pay, because the better managers work at larger firms where their talents are used more
efficiently?.

I find a role for corporate governance regulation due to a pecuniary externality. Small
firms will handle the moral hazard problem by paying the CEO enough to report truthfully,
while large firms would prefer to exercise governance. Because each firm must pay their
CEO enough to stay, the small firms force the large firms to pay their CEOs more. The
importance of this type of externality has likely increased, due to the widely perceived rise
in importance of general purpose human capital for CEO, as documented in Frydman (2005).

I focus on governance that reduces the effectiveness of diverting company resources to
personal use. Thus, this corresponds to financial disclosure and accounting standards. Note
that governance here does not refer to the GIM index from Gompers et al (2003). The GIM
index measures the strengths of shareholder rights, while ignoring reporting requirements. In
this paper, I assume that directors maximize the value of their stock, so they are not biased
in favor of management. This allows me to study a general equilibrium setting without

managerial power, and I still find a role for governance regulation.

2This model will not work in markets that tend to promote from within, like historically has been true
in Japan. However, it seems that this is the kind of market that is dominant in American firms, since many
firms hire their CEO from another firm, not from within.



1.1 Related Literature

A related topic that is also important to this paper is executive compensation. Generous
executive compensation packages are granted to CEQOs, leading some to suggest the presence
of wrongdoing. Others suggest that the observed high pay is merely a market price for their
labor.

On the wrongdoing side, there is the Managerial Power Perspective, championed in
Bebchuk-Fried (2004) which suggests that this recent rise in executive compensation is due
to slack governance. Specifically, since the board is often very friendly with the CEQO, they
might be hesitant to disagree on a matter of pay. Supporting this view, Westphal-Stein
(2007) finds that directors who are agreeable are more likely to be placed on other boards,
suggesting that directors may not have their incentives aligned with shareholders.

However, on the market price side of the issue, Gabaix-Landier (2008) find that the rise
of CEO pay can be attributed to the increase in size of companies. They use a superstar
model of the market for executives originally conceived in Rosen (1992), and calibrate the
model so it fits the data. Thus, Gabaix-Landier (2008) attribute the recent rise in executive
pay to the market working correctly.

This paper contributes to this literature, because I show that, even though the pay for
CEOs is driven by a competitive market, not by imposing undue influence on their own
pay. However, I still find a role for corporate governance regulation, due to the pecuniary
externality that firms pose on each other in the way they handle agency problems.

This paper also relates to Hermalin-Weisbach (1998). In that paper, the shareholders
face a trade-off between paying the CEO and giving him job security. Corporate gover-
nance, though increasing the value of the company, hurts the CEO’s job security. Thus,
the company is forced to compensate the CEO for the loss of job security associated with
corporate governance. What drives this result, however, is that there is uncertainty over the
ability of the CEO, and there is no asymmetric information in their paper. In my paper,

talent is observable, but there is a moral hazard problem, resulting in the substitutability of



governance and compensation.

The remainder of the paper is structured as follows. In Section 2, I present the basic
model, a general equilibrium in the market for executives, with optimal executive compen-
sation and levels of corporate governance. I examine governance regulation in Section 3.

Section 4 contains extensions and applications, and I conclude in Section 5.

2 Model

2.1 Single-Firm Model

Consider the following principal-agent problem. A firm’s cash flow equals STz, where S is
the size of the firm, T is the talent of the manager, and z is random. Assume z > 0, z ~ F,
0 € support(F), and Fz = 1. The firm can choose a level of governance g € [0, 1], at cost
kgS. Only the agent observes the cash flow, y = STz. The agent can report ¥ < y, and
enjoys private benefit of A\(1 — ¢)(y — 7).> Governance, thus, is costly actions taken by the
principal to decrease the attractiveness of diverting cash flows to personal uses. Both the
principal and agent? are risk-neutral, the reported cash flows are contractible, and 0 < A < 1.
The agent has an outside option with Uy > 0. Let C'(y) be the payment to agent when the
agent reports and delivers cash flow .
The manager thus chooses ¥ so that
J(y; 9) € arg/g;ax{C(y’) +A1—g)y—9)}

The principal maximizes the objective, which is:
E{y(STz9) — C(y(STz9))} — rgS

subject to the agent’s incentive compatibility constraint, the agent’s limited liability con-

3The cash-diversion model used here is a linear case of the problem in Diamond(1984) and Lacker-
Weinberg(1989), as used in DeMarzo-Fishman(2007). Solutions to this type of problem are isomorphic to
solutions for effort problems with binomial effort and binomial output.

4Principal and firm are used equivalently throughout this paper, as are manager and agent.



straint, and the agent’s participation constraint, which is
E{C(y) + M1 = g)(5T=z = y)} = Uy
Lemma 1 There will be no diversion in equilibrium. Formally, y(y; g) =y in equilibrium.

Intuitively, 1 — A(1 — g) > 0 for any level of g, so the principal is better off paying the
manager their private benefit of diversion, and having manager report truthfully. Thus, the

problem simplifies to the following:

max  E{STz—C(STz)} — kgS

C,g

st.  Cly) 2CHy)+A1—-9)(y—7) Vg <y (IC)
E[C(y)] = Uo (IR)
C() >0, gel0,1] (LL), (F)

Theorem 2 For very large levels of reservation utility (Uy > ST'), the project is not carried
out. For moderate levels of reservation utility (AST < Uy < ST'), the participation constraint

is tight enough so that the IC constraint is lax, so

Uo

For small levels of reservation utility, (Uy < AST'), the optimal contract depends on the level

of talent. For T' < %, the principal will pay agent enough to satisfy IC, setting

Cly)=My, g=0

ForT' > %, principal governs closely, so participation constraint will bind, so

Uy Uy

C(y)ZS—Ty,gzl—AST

Note that the compensation to the agent is linear in the cash flow y. Thus, the solution to
this problem is to give the agent a share of equity. For very large levels of reservation utility,

it is inefficient to take the agent from other pursuits and have him run the project, because

6



the project will produce less than the agent would have produced elsewhere. For moderate
levels of reservation utility, there is no agency problem because the agent requires enough
compensation to run the project that the principal can give him sufficient pay-performance
sensitivity without paying more than is necessary.” Finally, for small levels of reservation
utility, the principal gets to choose how to induce the agent to report truthfully. If the agent
is less talented, the principal chooses to pay the agent enough to report truthfully. Thus, she
grants the agent a share \ of the firm. However, if the agent is more talented, the principal
finds it optimal to govern the agent as closely as possible and pay as little as possible. It is
this small level of reservation utility that will be relevant for the general equilibrium model
presented in Section 2.2.

Consider the effect of governance regulation on this single firm. It is obvious that any
regulation, either that requires an increase or decrease in governance, will hurt investor
welfare, because the investors could have exercised the required level of governance without
regulation. This logic extends to a case where we have a cross-section of firms and the
participation constraint, U(T), is an ezogenous function of T'. As I will show, however, this
result is not robust to the setting where the principals compete for the agents, which is

discussed next.

2.2 General Equilibrium Model

Now suppose that there is a continuum of firms, ¢ to 1, where ¢ > 0. Suppose S’ < 0
and 7" < 0, so that firm ¢ is the largest, and firm 1 is the smallest, and manager ¢ is most
talented, and manager 1 is the least talented. In this section, I consider a market equilibrium
for managerial talent. The key assumption is that talent is freely movable from firm to
firm, and that it is equally useful at any firm. Also, talent is fully observable. Together,
these assumptions allow firms to compete for CEOs. Random shocks, z, are independent

across firms. Each firm must pick their level of governance prior to hiring their manager,

>This works by the same intuition that if the principal sells the company to the agent there ceases to be
an agency problem. The agent has a sufficient stake () in the company that he will behave.



but firms pick this level of governance optimally (in equilibrium)®. Finally, I assume that
T(1) < & < T(q) so that, by Theorem 2, some firms pay to satisfy the moral hazard problems,
while others exercise governance.

Define W(T') to be the equilibrium expected wage for manager with talent 7. I will
endogenously derive this W (T') later. By Lemma 1, the manager will report truthfully in

equilibrium, so firms solve the following problem:

max  E[STz] — ECr(y) — kgS

C,9,T

st. Cr(y) = Cr(y) + M1 —g(x))(y — ) Yy <y (IC)

E[Cr(y)] = W(T) (IR)

To solve the equilibrium, I need to find which managers works at which firm. Because
any competitive equilibrium is Pareto optimal, the allocation of managers must be efficient,
that is, it must maximize fql S(z)T(z)dzx. This will result in assortive matching of managers

to firms. To see this, consider x and 2/, where x < 2.

S(x) > S(a) T(x) > T(x)
= [S(z) = S [T(z) = T(2)] > 0
= S(x)T(z) +S(@T(2") > S(@"T(x) + S(x)T(x)

Therefore, assortive matching will result from market equilibrium, so manager x will work

for firm z.”

By Theorem 2, we can restrict attention to linear contracts. Thus, define S(z) so that

6T need the assumption that firms commit to their level of governance before hiring the agent because
if I do not make this assumption, the differential equation for equity share granted to the CEO explodes
at z*. When this assumption is not made for discrete distributions, the contagion of CEO pay is stronger,
because off-equilibrium, firms are willing to pay a better CEO not only for their superior talent but also to
compensate them for lowered cost of governance, since less governance is necessary due to the higher equity
share. In the continuous version, however, this results in a singular point at z* in the differential equation
that defines .

"Specifically, I am assuming here that the set of CEOs hired by a corresponding set of firms must have
equivalent measure. This is the continuous analogue of each firm hiring one manager.



C(STz) = (z)S(x)T(x)z. Given this change of variables, the problem simplifies to

max  S(2)T(z)(1 - B(z)) — rg(x)S(z)

st. Bx) 2 M1 —g(x)) (IC)

Ba)S(z)T(x) = W(T(x)) (IR)

Define z* such that T'(z*) = £. By Theorem 2, for x < 2*, T'(x) > £, the firm would
like to govern the manager and pay him nothing, so the IR binds. For x > x*, however,
T(x) < %, so the firm will set S(z) = A even when IR is nonbinding. The firm does not
consider the effect of the pay granted on other firms, so this is the source of the pecuniary
externality.

Suppose manager x was not getting paid enough by firm z. The manager’s outside option
would be to go to another firm. Suppose the manager wished to go to firm z’, where 2’ > x.
Define §(x,z’) to be the most that the manager could demand there, so that the firm would
be willing to fire manager 2’. For firm 2’ to be willing to replace manager =’ with manager

x, the profit of firm 2’ would need to increase by hiring manager x. Thus, it must be the

case that

Vv

S@NT(x)(1 = Bz, 2) — rg(a)S(z") = SENT(2)(1 = (") — rg(a)S(2")

Bz, 2 )S()T () < S@)T(x) = T(x")] + B(z')S(x")T(2)

Therefore, this will hold with equality (because 5(z,z’) is the most that firm 2z’ is willing to

pay). Thus, endogenously,

W(T () = sup[S(«")[T(x) — T(")] + B(2")S(2")T(a")]

' >x

because a manager’s outside option is to go to a smaller firm.®

Lemma 3 Managers will prefer to move to the next largest firm, rather than jump down

firms. That is, in threatening to leave their firm, managers find small moves preferable to

8Off-equilibrium, a manager would not be able to induce a larger firm to hire him without taking less pay
than from his firm in equilibrium. Thus, a manager would never go to a larger firm.
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large moves. Formally,

W(T(x)) = lim {S(&")[T(x) = T()] + B(2")S(2")T(a")}

' —xt

So participation constraint becomes

B(x)S(x)T(z) — Bz + dx)S(z + dz)T(x +dx) > S(x+dx)[T(x) —T(x+ dx)]

& —(BST) > —ST

This constraint shows that executive compensation must increase across firms at least
as fast as the product of size and marginal talent. Thus, in general, each firm will set
their pay in the following way. For x > 2%, T'(z) < %, so the firm will always set g = 0,
B > A, and — (BST) > —ST', and by complementary slackness one of these will bind. For
v < a*, T(x) > %, so the participation constraint will bind, so —(3ST)" = —ST’, and

g = max{l — g,O}. Thus, for x < x*,

B(x)S(2)T () = B(2")S(x")T'(2") + / S(x) (=T"(x)) da
Recall that 7" < 0, so the integral is positive and pay is increasing across firms.

2.3 Specification

Following Gabaix-Landier (2008), I will assume the following specification:

S(x) = Az~

B
T(x) = Tharax — gmb

where b < a. Gabaix-Landier (2008) estimate b ~ 2 and a ~ 1 in their empirical section.

This implies

S'(z) = —adz !

and T'(r) = —Ba"!

10



Consider the equilibrium in this context. When the endogenous participation constraint

binds for all z € (z1, z2),

B(21)S(1)T (1) = Bla)S (a)T (22) + / S () (“T(2)) da

x1

so under this specification,

/x S(2)(~T'(2))dz = / Az (B2

T2
= AB/ PRy P

AB 1
T a—b (x?_a B xg_“)

The first relevant cutoff is z*: as demonstrated above, for all x < z*, the participation

constraint will bind. Therefore, for z < z*,

Ba)S ()T (x) = f(27)S(2")T (x%) +

— (xb—a . (x*)b—a)

The key question is what happens for = > x*, and thus also, what is 5(z*)? Specifically,
at a point x > z*, which constraint will bind: the incentive compatibility constraint, or the
limited liability constraint. For x = 1, there is no participation constraint by assumption,
since the worst manager has nowhere else to go. However, since z* < 1 by assumption, firm
1 will still grant 5(1) = A to manager 1. For = near 1, is it enough to grant manager z share

B(x) = A, or is more necessary? The following lemma answers this question.

Lemma 4 In any equilibrium, there exists x¢ such that IR is binding for x > x¢, IC is

binding for x € [x*, x|, and IR is binding for x < x*. Further, x° =1 iff

AT yan > B (1 A (% _ 1))

Thus, for ease of exposition, I make the assumption stated below. Under this assumption
on parameters, when companies choose to pay their managers enough to solve the moral
hazard problem without governance, the endogenous participation constraint will be non-
binding, because managers will be strictly better off staying at their current firms than going

to smaller firms. This assumption will hold throughout the remainder of the paper.

11



Beta Without Regulation
0.8

0.5 0.6 0.7 0.8 0.9 1

Figure 1: The share of inside equity across firms. Note that the size of firms is decreasing in
the index, so the smallest firm is firm 1.

Assumption: \aT);.. > B (1 + A (% — 1))

The equilibrium is summarized by the following proposition.

Proposition 5 For z > z*, f(z) = X and g(x) = 0. For x < z*,

_ ; )% AB l’b_a— r* b—a
5) = goyra |AE) = @)
g(x) = 1—%

Pay-performance sensitivity across firms can be seen in Figure 1. Note that, in small
companies (x > z*) the manager’s participation constraint is nonbinding, because the share-
holders find it too expensive to govern the manager sufficiently. These small companies thus
pay sufficiently to induce the CEO to report truthfully. However, these small companies
do not take into account the effect that this has on larger companies: that the larger firms
must pay their CEO more. This is a pecuniary externality, and thus there is a potential for

regulation to improve investor welfare.

12



Observe the cross-sectional behavior of size, compensation, and governance: as firm
size increases, compensation and governance increase. However, pay-performance sensitivity

decreases. The properties are consistent with Murphy (1999).

Corollary 6 Denote the objective function of each principal 11(x). For x > z*,

I(z) = (1 — \)Az™ <TMM — %xb)

B
I(z) = Az™¢ (TMM — sz — KJ)

(25 [ - @] vy ) (1 (e %xb))

The corollary follows by substitution of 5(z) and g(z) into II(z) = S(z)T(x)—p(z)S(z)T(z)—

kg(z)S(x). Note that large firms would like to set g(x) = 1, resulting in the —k term in
the first coefficient. However, they must pay the manager some share of the company, which
results in not only a cost to them, but also a savings of governance cost, which has a net

A(kaaz_%xb)

Now, consider time-series behavior of this equilibrium. Consider the share of firms in

cost of (1 — +), which is positive on this region.

an industry that choose to exercise more than minimal governance. This is captured by z*.
When z* increases, more firms exercise voluntary governance, while when x* decreases, less

firms exercise voluntary governance.

Corollary 7 The following comparative statics hold for x*, the cutoff of firms that prefer to

exercise governance rather than pay: x* is

a *
increasing in the talent of CEOs * >0
a,-TMa:s
. o . or*
increasing in the severity of moral hazard problems B >0
o oz*
decreasing in cost of governance 3 <0
K

13



Finally, I examine the impact of a change in governance costs on the equilibrium levels

of wages and governance.

Corollary 8 When monitoring costs increase, the change in wages and governance lev-

els depends on the level of the monitoring costs. For small levels of monitoring costs,

(k (b(la—/\) + %) < Trraz), wages go down and governance levels go up. For large levels

of monitoring costs, (k (b(%/\) + %) > Thiaz), wages go up and governance levels go down.

3 Governance Regulation

In this section, I examine optimal governance regulation. Note that the compensation a
CEO receives depends not only on his characteristics, but also on the amount paid to other
CEOs. Because of this, the choice a company makes in their compensation and governance
decision affects not only that company, but also larger companies. This creates a pecuniary
externality. Thus, it is reasonable to consider whether governance regulation can improve

welfare.

3.1 Optimal Governance Regulation

In this section, I assume that the regulator can force each firm to carry out any level of
governance, and seeks to maximize investor welfare. Also, I assume that the regulator can
observe the size of firms, and knows the distribution of talent, but does not know the talent
of an individual manager, though the companies do. I assume this so the equilibrium still

has a competitive talent market, rather than the regulator assigning managers to firms.

14



Thus, the regulator solves the following to maximize investor welfare.”

max / (1= B,(2)) T(2)S(x) — gy (£)S(x)} du
Br(x) =2 M1 = g,(7))
— (8,9T) = =ST"
B, >0,g, €0,1]

The first constraint is the reporting incentive compatibility constraint, the second is the
endogenous participation constraint, and the third is limited liability and feasibility. Clearly,

gr(z) = max{1 — 2% 0}, because governance is costly.
Lemma 9 Any regulation that lowers governance hurts investor welfare.

The intuition behind this lemma is that lowering governance forces large firms to pay
even more than they would under the no regulation equilibrium. Thus, the no-regulation
equilibrium dominates an equilibrium with regulation that lowers governance. Therefore, it

is sufficient to consider regulation that increases governance.

Lemma 10 In the optimal requlation equilibrium, the participation constraint will bind for

all x < x*. Thus, for x < x*,

AB

B (@) T(2)S(x) = == [+ = (@)~ | + B,(a" )T (=) S(x")

Not only is it privately optimal for firm z < x* to pay as little as possible, but also paying
any more than required has a negative effect on larger firms. Thus, it is optimal to set g,.(z)
so that the participation constraint and incentive compatibility constraints bind for large

firms (z < 2*). Thus, for z < z*,

I (z) = (1-5.(2)T(z)S(x) — kgr(z)S(x)

= [T(z) — K] S(z) — {aAf?b [a:b*“ — (a:*)b_a] + ﬁr(x*)T(:c*)S(fU*)} (1 - ATT@)

9In this model, the regulator maximizes investor welfare because if investment is endogenized, improving
the investors’ payoff will increase investment and thus increase efficiency. See Section 4.2 for an illustration
of this.
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Note that IT,.(z) is strictly decreasing in 3, (x*), and that I1.(z) is a function of only 3, (z

and parameters. Thus, define L(-) so that

So, the objective becomes

max / {(1- T(x)S(z) — kgr(x)S(x)} dz

gr(°)
s B,(x) = A(1 - g,())

—(B8,8T) > —ST'

B, >0,9.€[0,1]

In order to be a solution to this problem, it is necessary that ¢, () solves

max ‘/{ (1 - 3,(2)) T(2)S(z) — kg (2)S(z)} de

B, 20,9 €[0,1]

")

Proposition 11 Any solution to the previous problem will satisfy the following. For x > x1,

B.(x) = A, g.(x) = 0. For x < x1, the participation constraint binds everywhere, and g, (-)

18 picked to support this, so

B, (x)S(x)T(x) = AB (xb_“ — xl{_a) + AS(21)T(21)

(2) = 1- AB (-0 _ gh=0) 4 \§(a)T(a1)
v 2S5 (@)T(z)

The intuition behind this proposition is that the planner would like to have a discontinuity
at =*, so that §,.(z) = A for all > z*, and 3,(x) = 0 for all x < x*. However, this is not

feasible by the participation constraint, so that constraint binds. What remains is to solve

the optimal choice of x;, which I present in the following theorem.
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Theorem 12 z; is chosen so that

[V

Thus, for x > x1, B.(x) = A\, g.(x) = 0, and for x < xz1, B, follows the participation

constraint, and g,(x) =1 — 5:@) - purther, if

/ql{l—)\T’?m)}dx>0

the optimal governance policy is to set g,(1) =1, 5,(1) = 0, and allow 3, and g, to follow

participation constraint.

K

@) } dxr < 0. To find the optimal governance regulation,

In summary, suppose fql {1 —
pick z; so that f;l {1 — /\TL@)} dxr = 0. Because for all x > 1, 5,.(x) = X and g,.(z) = 0,
by continuity f3,(z1) = A and g¢,(z1) = 0. For all x < x4, the endogenous participation

constraint binds, so

5, T(@)S() = B, (0T S() + 0

Also, the IC constraint will bind, so 3, (z) = A(1 — g,(x)), so by substitution,

AB
a—2>b

A1 = g (2)T(x)S(z) = NT'(21)S (1) +

[:L,b—a _ ZL‘Ii_a}

To implement this, the regulator needs to require that, for firms = € [2*, x;], that each of
those firms sets their governance at least as large as g,(x), where g,(-) satisfies the above

equation. This leads to the following Corollary.

Corollary 13 When fql {1 — %(m)} dxr < 0, the optimal governance requlation is monotonic
in firm size. Further, for the region of firms such that governance is required, the regulated

governance minimum 18 strictly increasing in the size of the firm.

Therefore, the optimal governance regulation has the following structure. For the smallest

firms, the regulator should leave them alone. For the middle firms (z € [z*, z4]), the regulator
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Beta With and Without Optimal Regulation
0.8 T T T T T

0.9 1

Figure 2: The share of inside equity across firms. The upper line is S in the absence of
regulation, while the lower line is 3, in the presence of optimal regulation.

enforces strictly increasing governance requirements. For the largest firms, the regulator can
still enforce the above governance schedule. However, she does not need to enforce regulation
requirements at those firms, since those firms will govern as closely as possible. z; has the

following comparative statics.

Corollary 14 The following comparative statics hold for x1, the cutoff of firms will be forced

to exercise governance under optimal requlation: 1 is

. . ox
increasing in the talent of CEQOs L >0
8TM{1.’Z‘
. . . . 8331
increasing in the severity of moral hazard problems N >0
. . 8:1:1
decreasing in cost of governance o <0
K

Because of the implementation of optimal governance, the share of inside equity is

changed as shown in Figure 2.
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3.2 Implementation of Optimal Governance Regulation

In the Section 3.1, I derived the optimal governance regulation. The optimal regulation
was chosen based on the assumption that the regulator knows the size of each firm, knows
the distribution of talent, and is able to regulate the level of governance at each firm. It
may be difficult to enforce governance requirements at all, and very difficult to regulate at
the firm level. Instead, in this section I will examine implementation through an alternate
mechanism: a subsidy.

A subsidy has the advantage that, rather than forcing firms to do exercise governance, it
changes their incentives so that they will exercise governance. The disadvantage of a subsidy
is that it is costly for the regulator.

Suppose that the government subsides a share ¢ of governance costs. Thus, when a firm
chooses g, it will cost them (1 —0)gS. Because this lowers the cost of governance, it induces

more firms to exercise governance. Define x*(J) so that

72 (5)) = L0

Note that the arguments of Section 2 apply here, only substituting in " = k(1 — §) for

k. The objective of the regulator is to maximize aggregate profit less aggregate cost of the

subsidy:

/H(x)dx—/ 0kg(z)S(x)dx
= [ 0B T@)S(@) - r(1 = 8)g(@)S(@)}do ~ [ Grg(a)S(a)da
— [0 B@) T@)S() - rg(@)S(@)} ds

Therefore, picking ¢; so that 2*(§;) = z1, the optimal governance is implemented, because
firms [q, z1] choose to exercise governance and firms [z, 1] choose not to. This is summarized

in the following corollary.

Corollary 15 Suppose that the government can raise funds from investors efficiently (for

example, a head tax). Then, the optimal governance can be implemented by a subsidy of

19



governance costs. The percentage of governance costs paid by the regqulator is 61, where

T(z1) = "‘(1;51) and 1 satisfies qul {1 - %(x)} dr = 0.

This result is interesting because the optimal governance regulation can be implemented
by a subsidy. This means that, even with all flexibility granted to the regulator, they cannot
do any better than they could by this subsidy. It will take some sophistication in order to
set the optimal level of the subsidy, but as the next corollary shows, a small subsidy will

always improve welfare.

Corollary 16 If the requlator knows nothing, welfare can still be improved by a small subsidy

of accounting costs.

This corollary follows from the fact that, for z*(6) < xq, qu*(é) {1 — )\TL@} dr > 0, so
the subsidy improves investor welfare. Again, this assumes that the investors efficiently pay
for the subsidy. However, this may seem unreasonable, because tax collections are never

collected efficiently. Thus, it is reasonable to ask if there is a self-financing subsidy & tax

scheme that implements the optimal governance.

Theorem 17 There exists a self-financing tax and subsidy system that implements the op-

timal governance regulation and has zero cost to the requlator.

The proof of this theorem consists of the following structure. Suppose that the regulator
provides a subsidy to some firms and taxes others so that, for all firms larger than firm x1,
each firm is indifferent to choosing governance and paying the manager, but suppose that
they exercise optimal governance. Under this scheme, the regulator collects a very large
amount of revenue. Thus, there are many zero-cost tax-subsidy schemes that implement the
optimal governance regulation.

However, there are problems with the notion of a subsidy. First, if the subsidy is not
self-financing, it may not be politically feasible, since some would consider it a gift to big
business. Second, it is not entirely clear that the subsidy would really lower the cost of

governance. I discuss this in more detail in Section 4.5.
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3.3 Optimal Governance Floor

In the Section 3.1, I derived the optimal governance regulation. However, due to practical
or legal limitations, the regulator may not be able to regulate different levels of governance
for different firms. This can be a real constraint, because in the United States, for example,
Sarbanes-Oxley does not have different provisions for small firms. Suppose that the regulator
is constrained, so that she must treat all firms the same, though the regulator can force all
firms to maintain a minimum level of governance, v. Further, suppose that the regulator is
not allowed to use a subsidy as in Section 3.2. Thus, each firm solves the same problem as

before, with the additional constraint that g(x) > 7. Thus, each firm solves

max S(@)T(x)(1 = B,(x)) — £g,(2)S(x)

st By(x) > A1 — gy(x))

B, ()5 ()T (x) = W(T ()

gy(z) =
which leads us to the next theorem, a generalization of Theorem 2.

Theorem 18 For Uy > S (T — k7), project is not carried out. For \(1 —v)ST < Uy <

S (T — k), the participation constraint is tight enough so that the IC constraint is lax, so

U
B,(x) = o 0(2) =1

For Uy < A(1 —)ST, the optimal contract depends on the level of talent. For T' < %, the

principal will pay agent sufficiently to satisfy incentive problems, setting

B (x) =A1—7), g,(z) =7

ForT' >, principal governs closely, so participation constraint will bind, so

U B Us
B:(7) = g5 94(7) = 1= 3o
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Note that the governance floor not only imposes a cost on firms, but also affect real
investment decisions, because it makes an otherwise profitable project be rejected, because
when S (T — kvy) < Uy < ST, the incentive constraint would have been lax, and the project
would have been profitable for the firm, but the governance regulation is too costly.

Again, suppose the same specification from the main section, supposing that S(z) = Az~
and T(z) = Thrar — £2°. Further, I suppose that T'(1) > &, so that all firms will find it
optimal to stay open, no matter how harsh the regulation. Note that Lemma 3 holds in this
case, so a CEOs’ preferred outside option will be to go to a slightly smaller firm rather than
to a much smaller firm. This leads us to a generalization of Lemma 4, which leads us to a

generalization of Proposition 5.

Lemma 19 In any equilibrium, there exists x¢ such that IR is binding for x > x¢, IC is

binding for x € [z*, x|, and IR is binding for x < x*. Further, x¢ =1 iff

A(l—W)aTMazZB(l—i—)\(l—y) (%—1))

Finally, x¢ is decreasing in .

Proposition 20 If x* < x°, the three relevant regions are [q,x*), [x*,z°), and [z¢,1]. For

x € [z 1],

For x € [z*,x°),

For x € [g,z%),

8. (2)S(x)T(x) = ﬁ(l_wg(m*HaAB (Ib_a_w)b_a)
B, (x)

gy(ZE) = 1-
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If x* > x°, the two relevant regions are [q,z°) and [x¢,1]. For all z,

B,(x)S(x)T(x) = A1—7)A (T - %) + aAfb (z"7 = 1)
gy(7) = max{l —~ ﬂ”im)m}

Therefore, I have found the general equilibrium behavior of all firms when in the presence
of a governance floor. Now, to find the optimal governance floor, I merely have to optimize
over v. Note that, for z € [z¢ 1], these firms are exercising inefficiently large amounts of
governance, because 3. (z) > A(1 — g,(z)).

The profit of a firm x is given by II,, which is given by

I (2) = (1 = 5,(2))S(2)T(x) = rg,(x)S(x)

where 3. and g, are given by the previous proposition. Thus, the regulator’s objective

function is
1
10) = [ @)
q

Thus, the optimal regulation floor is solved by maximizing I over ~.

Proposition 21 1(v) is continuous, differentiable, and weakly concave in 7. Further, I(7)
is strictly concave for interior solutions. Thus, there exists a unique solution, v*, to the
requlator’s choice of floor. Also, if it is optimal to enforce a floor, there will be inefficiently
large levels of governance exercised at some firms. Formally, v > 0 implies that ¢ < 1, so

that for v € (1), g,(z) > 1 — ﬁWT(x)

Corollary 22 [t is optimal to impose a positive governance floor iff

(") /q " {1 - AT“@) } iz > x / 1 S(x)dz — A / 1 S(2)T()dx

Corollary 16 shows that the optimal floor can be very unstable. For a very small change

in parameters, from a set such that the previous inequality fails to a set of parameters such

that it holds, the optimal v* will jump from 0 to above 7,, where 7, satisfies

A1 =70) aTasar = B (142 (1=9) (§ 1))
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This also implies that in some scenarios, the optimal floor is 0, which means that it may be
optimal to not impose governance regulation if it must floor. This contrasts the previous
section, where I found that a little governance will always improve welfare. The difference is
that the floor is a very blunt instrument to regulate governance, while I supposed before that
the regulation could be fine-tuned to target the middle firms which impose the pecuniary
externality.

Also, note that the previous analysis holds because I assumed that 7'(1) > x. This
assumption guarantees that all firms will stay open regardless of the choice of regulation.
However, if I allow T'(1) < &, then firms can endogenously choose to close if the governance

regulation is too severe. For a governance floor v, a firm will stay open only if

(1= A1 =7)S(@)T(x) — syS(x) > 0
Ky
T >
@) 2 1=A(l=9)
Thus, define xy such that T'(zg) = % Endogenizing xy, however, makes the problem

intractable. Though the FOCs can still be found, concavity is no longer satisfied, because
we are no longer guaranteed that ‘% < 0. It is important to note, however, that the optimal
choice of governance floor may force some firms to close.

Thus, it greatly improves welfare for the governance not to be required to take the form
of a floor. A governance floor not only causes inefficiently high levels of governance, but it

can also force some firms to close.

4 Discussion of Results and Policy Implications

4.1 Sarbanes-Oxley

Sarbanes-Oxley (SOX) was passed in 2002 following the fall of Enron as well as many other
accounting scandals in 2001. Zhang (2005) documents a negative stock market response to
the passage of SOX. Further, she finds that the market responded negatively to news that

the law was more likely to pass or was going to be more severe. Thus, she concludes that
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the regulation was harmful.

Contrasting this is Hochberg, Sapienza, and Vissing-Jorgensen (2007) (HSVJ), which
finds that SOX has a positive effect on some firms. They sort firms based on their lobbying
decisions and find that the firms that lobbied against strict implementation of SOX had a
positive return relative to other firms.

This model can explain why we see these two facts. CEOs at large firms would be the
first to oppose governance regulation. This is because they would receive the most severe
drop in compensation. This is supported by the fact that the lobbying firms tend to be much
larger in HSVJ than those that do not lobby. Further, these are the firms who have the best
response to any regulation, so they have a positive return when matched with other firms.
This needs to be tempered with the negative stock market reaction to the passage of SOX,
as found in Zhang.

This paper shows that in equilibrium, an assignment model will lead to a pecuniary
externality. Thus, investor welfare can be improved by increasing governance that lowers
private benefits of diversion. Supporting this view, HSVJ finds that the effect is concentrated
in those who lobbied against enhanced financial disclosure, since these measures are the most
likely to improve transparency and thus decrease private benefits of diversion.

One of the biggest problems with SOX is that it treats all firms the same, forcing all
firms to meet stringent governance requirements (Though the SEC has considered lowering
requirements for small firms, to date they have decided against doing so). Their only outside
option is to delist from their exchange. However, this is very inefficient, since it hurts
diversifiability, and thus investment. This model implies that the required level of governance
should be increasing in firm size. Note that this is not because of fixed costs, but because
the pecuniary externality that small firms impose on owners of large firms is small, while the
externality imposed by medium firms is much larger. By enforcing an increasing governance
requirement on firms, this will lessen the damage done to small firms, while still helping

large firms.
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In the model I assumed that there is a single market for CEO talent, and that this talent
is transferable to other companies. However, it is unreasonable to suppose that a CEO of a
manufacturing firm and a CEO of a financial firm could switch companies without any loss.
What is more reasonable is that the market for CEOs is segmented — that there is a market
for CEOs of financial firms, a market for CEOs of manufacturing firms, a market for CEOs
of retail firms, and so on. Thus, one can interpret this model as expressing an equilibrium in
a specific industry. This interpretation is supported by the fact that the positive returns in
HSVJ are dampened when controlling for the 1-digit industry category. My model suggests
that most of the positive returns come from size and industry, because industry proxies for
labor market conditions for CEOs.

Also, since each industry likely has a different market for CEOs, different governance
laws for different industries will make sense. For example, in industries that are heavily
regulated, such as utilities, it seems reasonable to believe that moral hazard problems are

O Thus, it will be inefficient to force firms to carry out

smaller, i.e. ) is smaller there.!
costly governance measures when there is smaller moral hazard problems, and thus less of a
pecuniary externality.

Thus, the optimal regulation should treat different industries differently. This may be
difficult to implement, however. First, the traditional challenge that regulation leads to
corruption is particularly relevant when the regulator has discretion. Second, there are legal
boundaries to focusing laws on one specific industry, evidenced by the legal challenges against
elevated minimum wage laws for big box retailers. However, regulators will likely get close to
optimal regulation by conditioning governance regulation on size and 1-digit industry codes.

Finally, there is evidence that regulators underestimated the cost of these governance
measures. There are two likely reasons for this. First, because of the fall of Arthur Andersen,

the "Big Five" became the "Big Four," so past accounting fees were no longer a good

prediction of future accounting fees. Further, regulation on auditor independence likely

0For example, because regulators are already paying very close attention to these firms, it would be more
difficult to divert resources from these firms.
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decreased firms’ bargaining power. Thus, these together caused accounting costs to increase.
Note that this is the same as the regulator underestimating x in my model, which will lead
to excessive levels of required governance.

Therefore, the SEC should make the following changes:

1. Lower governance requirements on the smallest firms. The positive externalities that
these firms can spread to other firms is small, and the cost to small firms of constrained

financing, because they delisted, is large.

2. Make governance requirements to be increasing in firm size. This curtails the contagion
of executive compensation in an efficient manner. Some firms will be forced to regulate
more than they wish to, because they would rather pay their CEO than to monitor
him. However, the positive effect this has on the large firms outweighs the loss to the

medium firms.

3. Condition required governance on industry. If an industry had no moral hazard prob-
lem, then there would be no pecuniary externality, and thus the role for governance

regulation would be seriously diminished.

4.2 Impact on Real Investment Decisions

In my model, I assumed that the objective of the regulator is to maximize investor welfare.
A reasonable question is why is investor welfare important? In this section, I will show
that expected return is critical in determining the level of investment. Specifically, I will
endogenize A, where the size of the firm S(z) = Az~

First, for a level of A, define the profit of firm x without regulation as II,,.(z; A), so

(25 A) = (1 = B(2))S(2)T(x) — rg(x)S(x)
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Thus, for z > o*, I, (x; A) = (1 — \)S(z)T(z), and for = < z*,

M, (z;A) = Ax™* (TM% - %xb - Ii)

(25 ) (1 )

Next, define the profit of firm = with optimal regulation as II,.(z; A), so

0, (z;4) = (1 = B,(2))S ()T (x) — rgr(2)S(2)
Thus, for z > xy, II,(2; A) = (1 — X\)S(z)T'(z), and for = < z,

B
I (x;A) = Az™¢ (TMM — 3xb — /<;>

. AB b—a b—a —a _E b . K
=t o (= §20)) (1 s g

Note that II,.(z; A) = AlIl,,(x;1), and II.(z; A) = AIl.(z;1), so thus profit scales in the

parameter A.
Suppose that a continuum of identical investors have the choice between investing in an
index fund!! and consuming. So, by investing I;, agent ¢ will receive a share of —1% of all
O 1

companies. In the absence of regulation, the investor ¢ will receive investment income

[ Ldi

1
Do (L) [ Mt i
q

Let the market for capital clear, so

1 1
/ Az % x = / Lidi
q 0

I Ldi
fql =%

Thus, by scale invariance of profit, the investment income that the investor receives will be

I; !

Dy (L;) = —/——— L, (z;1)dx
1
fq x—edr Jg

Dnr(Iz) - IiRnT

HT need to assume that investors can only invest in a mutual fund for tractability.
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fq1 Iy (z;1)dx

where R,, = =T Similarly, under optimal governance regulation, D,([;) = L;R,,
q
lnr X dx . . . .
where R, = qulx(——atz)x' Note that R, > R,,. Further, investment income will be risk-free
q

by the law of large numbers.

Thus, suppose that each investor maximizes

U = u(c) + Pu(c)
co = w—1;

cT = LRQ

where R, is the return under the prevailing governance regulation, v’ > 0, u"” < 0, and u has

relative risk aversion of less than 1. Substituting in, the investor’s problem becomes
max {u(w— L) + pu(l;R,)}
The first order condition for this problem is
u'(w— 1;) = R (I;Ry)

By differentiating both sides with respect to Iz,, we find that /; is increasing in R,.

So, because R,, < R,, not only will returns under optimal investment be higher, but also
that investment will be higher, because the agency costs are lower. Further, by the envelope
theorem, when R, increases by ¢ each investor is better off by Su'(I;R,)e.

Therefore, when the regulator steps in and enforces optimal corporate governance regu-
lation, investment increases. This is because investors make their investment decisions based
upon how much they expect to get in return. Because the optimal governance regulation im-
proves the payout to investors, more is invested and the economy is improved. This increase
in efficiency is the result of reducing aggregate agency costs. Also, because Ry, the return
from the choice of an optimal floor, satisfies R,,, < Ry < R,, the optimal governance regu-
lation will result in more investment than under the best governance floor, which results in

more investment than the equilibrium without governance. Therefore, corporate governance
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regulation can have real effects, because if it is done efficiently it will increase investment
by lowering agency costs. In the next section, I will discuss how this agency cost can also

explain hurdle rates that seem too high.

4.3 Endogenous Hurdle Rates Premiums

A hurdle rate is often used in capital budgeting decisions. For example, Graham-Harvey
(2001) finds that 56.94% of CFOs surveyed used a hurdle rate, making it the third most
used technique behind net present value and internal rate of return. A hurdle rate criterion
is similar to an internal rate of return, except that the project is accepted iff the internal
rate of return is greater than the hurdle rate (the internal rate of return criterion uses the
correct risk-adjusted rate).

The common criticism of the use of a hurdle rate is that the rates used are too high.
Indeed, Meier-Tarhan (2007) documents that the average hurdle rate that firms reported in
a survey was 14.1%, which is equivalent to a real rate of 11.6%. This is a premium over cost
of capital of between 5% and 7.5%, depending on the level of the equity premium. Thus,
firms appear to be using too large of a rate. Under the usual assumptions, this hurts firm
value by biasing projects against long-term projects and by causing firms to reject profitable
projects that have a smaller internal rate of return than the hurdle rate. Meier-Tarhan
(2007) attribute the large hurdle rates to a number of frictions, including financial flexibility
of the firm.

In this section, I will show how agency costs will lead to hurdle rates that exceed the cost
of capital, and that the hurdle rate is correlated with the size of the firm, level of corporate
governance, and the CEQ’s pay-performance sensitivity.

Suppose that after each firm enters into a contract with their CEO, which specifies the
share of the firm granted to the CEO, B(z), and the level of governance, g(z), that the
company unexpectedly finds the opportunity for a new project, independent of existing

projects. Suppose that the project can either succeed or fail, and succeeds with probability
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p. In case of success, the project pays R, but pays 0 if it fails. However, the CEO can report
failure on the project and divert the cash flow R to personal consumption, which gives him
private benefit A\(1—g(x)). In order to prevent him from doing this, the company must grant
him a share of the new project at least as large as A(1 — g(x)). Thus, 5(z) = A(1 — g(x)).
Thus, supposing a unit discount factor, the project is taken iff it has positive payoff to

investors after agency costs, which holds iff

p(R=B(x)R) > 1
pR
T+n@) =
where
1
Th(@zl—ﬁ(@

Thus, h(x) is the hurdle rate when the interest rate is 0.

First, note that h(x) > 0 for all z, so that all firms have a positive hurdle rate premium
above the cost of capital. The reason for this is that I assume that the manager is unable
to invest enough to "buy" his own share of the project, and thus the project must earn
enough to not only pay back the investors’ their money, but also enough to cover the agency
costs. Thus, I have endogenously derived a role for the hurdle rate premium, because of
agency costs. Further, this shows that h will be large when f is large and small when 3 is
small. Therefore, we would expect that the hurdle rates will be larger at smaller companies,
adjusted for risk, because smaller companies will need to devote a larger share of cash flows
to agency problems. Finally, hurdle rates will be decreasing in the quality of governance and

increasing in the manager’s pay-performance sensitivity.

4.4 Mutual Funds and Governance

Governance is also important in mutual funds. It is commonly observed that mutual funds
have poor governance, and that consumers are taken advantage of by them. This view is

supported by Kuhnen (2007), which finds favoritism is seen in the relationships of fund
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directors and advisory firms. Many attribute poor governance to entrenchment of fund
managers. Because funds are easily transferable between mutual funds, it is difficult to
imagine that investors do not have other outside options.

This paper shed light on this issue. This model works for mutual funds and fund managers
as well as it does for firms and executives. As small funds, it may not be worth it to exercise
governance, but rather to just pay the manager generous fees. This affects large funds,
however, because they must pay their managers large enough to induce him not to leave for
the smaller firm. Because governance and compensation are substitutes, large funds will find
it optimal to exercise less governance as well, resulting in an industry-wide lack of meaningful
governance.

I should note that fund families do not alleviate this problem. Suppose that Fidelity
decided to increase governance in one of their smaller funds, suboptimally, hoping to improve
the profitability of the large funds. This would not work because the other small funds would
still pay instead of exercise governance, still imposing the pecuniary externality on the larger
funds. Thus, because there are many fund families, it is unlikely that these large families

will be able to coordinate among themselves sufficiently to solve the governance problem.

4.5 Problems with Subsidies and Endogenous Governance Costs

In Section 3.2, I show that the optimal governance regulation can be implemented by granting
a subsidy for governance costs. However, this might not work out quite as well in practice,
because I assume that the cost of governance is kg5, for a constant x across firms and various
regulatory environments. If we interpret the cost of corporate governance as accounting fees,
the accounting firms may extract some of this benefit of this subsidy in higher rates.
Further, under governance schemes where corporate governance is required by the govern-
ment, the parameter x could change. Though the market for governance could be perfectly
competitive, it very likely would have an upward sloping aggregate supply curve. Supposing

that x was a function of fql g(x)S(z)dz, this would impact the optimal governance regula-
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tion. Though the optimal regulation would still take the same form, the government would
just require less of it. However, matters could get even worse if the regulation gives the
accounting firms market power, because then they could extract rents from firms. There is

some evidence that this sort of event happened after Sarbanes-Oxley passed.

5 Conclusion

In this paper, I model a general equilibrium in the market for executives. At each firm,
there is a moral hazard problem, which can be dealt with by paying the manager enough to
induce truth telling or by governing the company very closely. Thus, pay and governance are
substitutes. Because there is a pecuniary externality in this setting, governance regulation
is optimal.

This model predicts that the compensation of CEOs will be increasing in firm size, while
the pay-performance sensitivity will decrease in firm size. These are documented in Murphy
(1999). The empirical finding that pay-performance sensitivity is decreasing in firm size is
usually attributed to risk aversion. All parties are risk-neutral in my paper, but I find this
because the largest firms choose to exercise more governance, which substitutes for pay.

Also, I find that the larger firms should exercise more governance than smaller firms,
and that the optimal governance regulation forces some of the middle firms to govern more
closely than it would like to in order to dampen the contagion of executive pay. Thus, the
optimal governance policy should ignore the smallest firms. This regulation will be strictly
increasing in the size of the firm.

If the regulator is restricted to a floor on governance, the optimal floor may be zero.
Further, this will cause inefficient levels of governance to be used at some firms, because
the endogenous participation constraint combined with the required level of governance will
cause the incentive compatibility constraint to hold with strict inequality, implying that
these firms could lower their levels of governance, improve their profit, and hurt no other

firms.
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Finally, I show endogenously that marginal hurdle rates will be higher at smaller, less
governed firms than at larger, better governed firms, because marginal agency costs are
higher at the smaller firms than at the larger firms. This explains why there are financial
constraints limiting capital to smaller firms.

Two important issues that this paper does not address is endogenous governance costs and
delisting. In this paper, I assume that the cost of governance is independent of regulation.
However, following the passage of SOX, accounting fees have grown. Because firms are
required to carry out these measures, they lose bargaining power over price. Thus, it would be
interesting to incorporate this into the model, perhaps by making x, the cost of governance,
increase when regulation increases (for example, by making x an increasing function of
aggregate regulated governance expenditures). Further, in this paper, I assume that if a firm
does not want to follow regulation, their only alternative is to close. Under SOX, however,
firms have the option to delist, yet still operate. Thus, another interesting extension would

be to model this decision, and the impact that this option has on other firms.
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A Appendix A: Proofs

Proof of Lemma 1. Pick an optimal contract, and pick a set of positive measure A C Y
where the manager would report y(y; A\) < y. Set C(y;9) = A1 — g)(y — y) + C(y; g) for
all y € A, which induces manager to tell the truth. This improves objective by at least
[1—X1—-9)][,(y—1y(y,\)dF > 0. This is at least, because manager might report y
instead of 3 when 3 > y is observed by manager. Because this change improves objective,
the contract cannot be optimal. Further, because this argument works for VA C Y, principal
would always find it optimal to inducing truth-telling. =

Proof of Theorem 2. When U, > ST project ceases to be profitable, since efficiency
is improved by letting agent accept his outside option. When AST < Uy < ST, setting
C(y) = Loy, clearly satisfies the IC (with g = 0) and LL. This is optimal because principal
cannot lower agent’s expected payoff, since the IR binds.

Lastly, consider Uy < AST, and suppose g is optimal level of governance. Note WLOG
C'(0) = 0, since IC is slack at 0, so LL binds. Suppose, at the solution to the above problem,
Jz esupport(F) such that C'(STz) = AM(1 —g)STz+ 6, for 6 > 0. The IC Constraint implies
that C(ST2') > M1 — g)STZ' + § for all 2’ € Z(z) = {#|2’ €support(F), 2’ > z}. Thus, by
setting C(ST'z) = A(1—¢g)ST 'z, we can also decrease C(ST'2") by ¢ as well, and thus improve
objective by §[1 — lim F'(z)]. Thus, C'(STz) = A1 — g)STz almost surely in any optimal

zZ—=Y~

contract. The problem simplifies to

max  ST(1—A1-g)) — kgS

st. ElC(y)] > Usgel0,1]

Note that objective becomes ST'(1—\)+S(AT —k)g, so increasing g is beneficial to principal

iff 7> 5. T <%, g=0,and thus C(STz) = ASTz. If T > %, IR binds, so E[C(ST'z)] =

Up. Because governance is costly, IC will bind, so C(-) will be linear, and thus C(ST'z) = Uyz,

Uo

~ 37 *®

SO g =

Proof of Lemma 3. Because W(T'(x)) > sup[S(2)[T(x) — T'(z")] + B(2")S(2")T(2)],

r'>x
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W(T(z)) > [S(x + dx)[T(x) — T(x + dx)] + B(x + dx)S(x + dx)T(x + dx)]. Because

B(2)S(@)T () = W(T (x)), B(a)S(2)T () 2 [S(z + da)[T(x) = T(x + d)] + 5z + dx)S(z +
)

) =
dx)T(x + dx)], which implies [(x)S(z)T(x) — B(x + dx)S(z + dz)T(z + dz) > S(x +

B(x)S(2)T(@)] > — [ S(2)T'(2)dz, 50 B(x) S ()T (x) > B(')S( )= S()T(2)dz >
B(x")S ()T (x") + S(x")(T(x) — T'(2)), where strict inequality holds because S is strictly de-

dz)[T(x) — T(z + dx)], so —(8ST) > —ST'. Thus, for 2/ > =z, —[B(x’)S(x’)T(x’) -

creasing. Thus, local moves down are better for the agent than big moves down. Firms
with 2/ < 2 will not consider manager x because in order to convince firm z’ to ac-
cept manager x, manager x will have to accept a smaller share than [(z’) of the new
firm, and because the firm cannot increase governance, manager x would not report truth-
fully. This assumes [ (2') < A. If g(2’) > A, then the differential equation holds with
equality, so for " = 2/ + 0, ﬁ(x’)S(x’)T(x’) = B(a")S(x" f "S(2)T'(2)dz, so
Aa)S () T (2') — (") S (2" = [ S(2)(=T'(2))dz < S( )[ (z') - T(SC”)], 50 man-
ager 2" could not induce firm 2z’ to replace her manager with him without taking less pay
than he originally had at firm z”. This logic extends to all z > 2/. m

Proof of Lemma 4. Consider the following function, ¢:

o(r) = AOSOT) + 0 (17 1) = AS(@)T(x)
= AA(Thjer — %) + aAf?b( — 1) = M~ (T — 3-2")

Note that ¢(-) is the difference between pay required to keep manager = from switching to
firm x + dx, given that such contagion begins at x = 1, and the amount firm x must pay

manager x for incentive problem. Note that

() = —AB2" ' 4 NaAr N (Thrar — —2°) + NAz "Bz}

B
b

— Ape? [—B (1 A (5 . 1)) 2+ AaTMQm}

1/b
Note that ¢(1) = 0, and that ¢'(z) > 0iff B(14+X (¢ — 1))2® < MaT s, iff 7 < {_B(xfﬁwl))} =
a2

2/, Thus, for v < 2/, ¢'(x) > 0, and z > 2/, ¢'(x) < 0. If ¢'(1) < 0, then 2/ < 1, so
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(") > ¢(1) = 0, so there exists a 2¢ € (0, 2’) such that ¢(z¢) = 0, so ¢(z) > 0 for all x > x°
and ¢(x) < 0 for all < z°. So, when ¢(z) > 0, the IR from 1 is binding, so firm = must
pay their manager x more than is necessary for IC constraint to keep her from going to firm
T+ dx.

Now suppose z* < x¢, and consider z € (z*, 2°). Consider IR constraint, that

—(BST)" > —STr
(BST) < ST
B'ST + BS'T + ST < ST’

Now consider when this is satisfied by 3(z) = A, §'(x) = 0. The IR constraint is satisfied iff

AST < (1—X\)ST

B
~AMMar " (Thraz — 3mb)
—a—1 B b—a—1

Max Traw — )\Aazx

IN

(1-— /\)Ax_“(—Bxb_l)

v

(1 —\)ABxb—!

NTven > 1+)\(——1)>Bxb

which is identical to the condition on x such that ¢'(z) > 0. Thus, because r < ¢ < 2/,
¢'(z) > 0, so the IR constraint is slack for x € (z*,2¢). =

Proof of Proposition 5. By previous lemma, IR binds for z € [¢,z*), and IC binds for
x € [x*,1]. Thus, for > z*, f(x) = X and g(z) = 0. Also, by definition, T'(z*) = £, so for

>

all x < z*, the endogenous IR constraint will bind, so

BE)S@ITE) = AE)SEITE) + (@ — (@)~
= 286 S+ AT ey

= rS(x") + aA_B ; (g;b*a — (x*)b*“)

The results for g(-) holds because g(x) = max{0,1 — @} n

Proof of Corollary 7. Note that z* is defined so that Ty ., — % (x*)b — & = 0. Thus,
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differentiating with respect to T4z, I find that

o
1- B (z*)" laTi ~ 0
or* 1

aTMa;B B ($*)b_1

Note that this is positive. By similar logic,

or* K 1

B = NEET
dz* 1
Ok AB (%)
or* x*

0B - Bb
5= e

Proof of Corollary 8. Recall that, when g(x) > 0, g(z) =1 — @, and [ satisfies

BS@T() = B)SEIT() + 0 (a4 — (@1))

— kS(z") + aA_B - (a7 = @)

because 3(z*) = A and T'(z*) = §. Thus,

g—i = m [S(x*) + ﬁs'@*)% + AB (z*)r! aaf }
- Ag((f)*%(;) R (C;*)b
because 9-- = —/\B(xl*)b,l. Thus, % >0iff ka > (1—=A)B(z*)" = (1= \)b (Taraw — %) iff
(i) o
Further, % = —%g—f, thus concluding the proof. m

Proof of Lemma 9. Note that in the no regulation equilibrium, firms = > x* set g(x) = 0,
so the regulator cannot force such a firm to decrease governance. Suppose the regulator forces

firm 7, where ¥ < z*, to lower optimal governance from ¢(z) to g(z) — e. The IC constraint
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forces 5() to increase to B(Z) + eA. Because the participation constraint is binding for all

r < T, s0 B(z)T(2)S(z) = 248 (2b=* — 7=%) + B(Z)T(%)S(Z). Thus, the change forces firms

to switch from paying 3(z) to paying 5(z) + 5)\5%5 i) Thus, the governance used by firm
x decreases from ¢(z) to g(x) — Egg( Thus, the regulation changes the profit of firm z

to

IL(z) = (1-78"(2))T(z)S(z) — kg (x)S(x)
= II,.(z) — eAT(3)S(3) [1 - ATL@)}

< I,(2)

The final inequality holds because T'(z) > § for x < z*. =

Proof of Lemma 10. By similar logic to the proof of the Lemma 7, note that a decrease
in governance and increase in pay in these large firms hurts their profit (by Theorem 2) and
the profits of all larger firms (by tightening their participation constraint), and leaves small
firms unaffected. Thus, it is optimal to allow the firms z < x* to pay as little as possible, so
the endogenous participation constraint will bind for < z* in equilibrium under optimal
regulation. m

Proof of Proposition 11. Consider the profit of firm x > z*, when forced to carry out
governance go(x). Assume that the participation constraint is nonbinding, so the firm will

set 5(x) = A(1— go(x)), because they prefer to pay rather than govern by Theorem 2. Thus,

(z) = T(x)5(x) - Ba)T(x)S(x) — rgo(x)S(x)
= (1=NT(z)S(x) = go(x)S(x) [x — AT'(x)]
= (1=NT(z)5(x) = go(x)S(x) [x — AT'(x)]

Note that the profit in a small firm is strictly decreasing in required governance, go(z).

Next, consider the endogenous participation constraint, — (S7'S) > —ST’, or equiva-
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lently, (BTS) < ST'. Thus, for = € [z*,1]

x(ﬁTS)'du < " (—ABu—Y) du
/ X )

*

B@)T()S(x) = BE)TE)S@) < = (a0 = (a))

Further, because the firm will set 5(x) = A(1 — go(2)),

AL = I TE)S) < 3T - A2 [y - ]

Note that if this constraint is lax, the social planner could demand less governance from
firm z, as well as from firms near x, by switching to the governance plan that makes the
participation constraint bind. Thus, holding S(z*) constant at 5%, an deviation from the
governance policy that makes participation constraint bind for all x such that g(z) > 0
results in making firms exercise inefficiently large amounts of governance without benefit. =
Proof of Theorem 12. Note that, by the previous theorem, dx; so that Vo < x, the
participation constraint binds, and for = > x;, g.(z) = 0. First, suppose that z; < 1, so that

B,(x1) = A, and g,(x1) = 0. Thus, for x < 24,

B, (x)T(x)S(x) = NT(x1)S(z1)+ aA_Bb [Ib_”“ — Il{_a]
B, (z)
gr(@) = 1=~

The profit of firm x > z; is given by II.(z) = (1 — \) T'(x)S(z), and the profit of firm x < x4
is given by
O (z) = (1= 5,(2)T(x)S(x) - rgr(2)S(x)
= S(2)(T(z) — k) — LL = (2" —247) + )\T(:El)S(:Ul)} (1 - )\TFE:L'))

Given a choice of firms, z1, let the profit of firm z be given by II(x, x;). Note that, because
II(x, x;) is continuous in x,

d 1

dl’l q

1
H(aj,xl)dm:/ iH(x,xl)da:
q

dl’l
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Also, note that d%H(x,xl) = 0 for x > x7, because they are unaffected by this change in

governance. For x < xy,

d%ﬂos 21) = Ay {AThsas = Bat (1447 =) } (1 B A;(x))

Thus, the derivative of the objective function, is given by

d L —a—1 b a h .
doy | e = A (Mo, — Bt (1405 - 2)} [ (1= 57 )

Note that, by assumption, AaTy.. > B (1 + A (% — 1)), and because x1 < 1, Aalyer >

Bzt (14 X (% —1)), so the first order conditions are satisfied iff

/ (1 - A;(x)) =0

Note that, for all # < a*, T(x) > %, 50 1 — £ > 0, and thus [ (1 . ﬁ()) dz > 0.
Further, for all x > 2*, T'(x) < §,s0 1 — ( 5 < 0, thus for z > z* f (1 — ATL(:U)> is strictly

decreasing in z. Thus, suppose that there exists z; such that f ( Ve x)) dr = 0. Note

that, for all z € 2%, 21), 7~ f (z,2z1)dz > 0, and for all z € (z1, 1] f (z, z1)dz < 0.

’dx

Therefore, x; is the unique solution to the maximization problem.
To this point, I have show that such an x; is unique and optimal, if it exists. If

fl (1 e ) dx < 0, such an z; must exist, since f ( — ﬁ(x)) dr > 0 and qu <1 — ﬁ) dx

q

is strictly decreasing in z for z € (z*,1]. Finally, allow me to consider what happens when

1 5

When fql ( )\T( ) dx > 0, it is strictly optimal to make participation constraint bind

for all z < 1. The only variable left is g(1), the required governance of firm 1. For all x < 1,

B@)T@)S@) = 28 (2 1)+ s)T(1)SQ)

—b
_B=)

>/

(z) = (T(x) —r)S(z) -




Thus,

S (1 - AT’?@) AT(1)S(1)

Therefore, the FOC for g(1) is

AT(1)S(1) /ql (1 - ATH(:[;)) dz > 0

Thus, when fql (1 — ﬁ(w)) dz > 0, it is optimal to set g(1) =1. =

Proof of Corollary 14. z; satisfies ¢)(z1) = 0, where ¢(z) = fq’z {1 - ATL(:U)} dx = 0.

Thus, by total differentiation with respect to x at x1,

o] K 0xq
- de+|1—- 2 |91 —
/q At { AT(xl)} Ir
dor _ Sy smm
Ok 1-— —AT'(‘M)
Thus, % < 0 because T'(z1) < §. By similar logic,
0x1 fqml ATH(;E) dx
[ ——
AT(z1)
X1 K
vy _ . srapd -0
a,-TMam /\T?xl) —1

]
Proof of Theorem 17. Consider the tax-subsidy d(x), where a positive number is a tax,
and a negative number is a subsidy. For a firm to be willing to carry out governance, it is

necessary that

M'(z) —k(1+4(x)) > 0

ko(x) < Nl(x)—k

To show that there exists a self-financing tax-subsidy scheme that supports the optimal
governance regulation, it is sufficient to show that the tax-subsidy scheme that makes all firms
indifferent to carrying out governance makes positive revenue, because then the regulator

could make all firms in [g, z1) strictly prefer governance. Therefore, suppose the regulator
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enforces tax-subsidy d(z) such that xd(x) = AT'(z) — k. The net benefit to the government
is

TaxRevenue = /xl (AT(x) — k) g(x)S(x)dx

glz) = 1- @
B(x)T(x)S(x) = NT(x1)S(z1)+ ABb (2P — 2}
o@)S) = Sa) - LD
AT (21)S(z1) + 4B (207 — 2}
= 5= AT ()
b AT(x1)S (21 A—b b — xl{’“
TaxRevenue = / (A\T'(z) — k) (S(x) - Tlo)S( >—)i\_7(’l(x)( )> dx

Define () = 1~ gy and 6(x) = XT(@)S(x) = (N (@2)S 1) + 25 (a0 —247)). Note
¢(x1) =0, and
¢,(x) = )\T/(JI)S(.T> + /\T(Q;)S/(x) + ABxb—a—l

= Ag ! [B (1 + A (g - 1)) e )\GTMar}

< 0

because AaTyq. > B (1 + A (% — 1)) > B (1 + A (% — 1)) 2b. Also, note ¢'(z) < 0, because
T'(x) < 0. Therefore, because qul P(z)dr = 0, ¢ < 0, ¢ < 0, and ¢(x;) = 0, this
implies that qul Y(z)p(x)dx > 0. Therefore, there is strictly positive tax revenue from this
tax-subsidy scheme which implements the optimal governance regulation, thus proving the
existence of a self-financing tax-subsidy scheme that implements the optimal governance
regulation. m

Proof of Theorem 18. This proof is very similar to Theorem 2, and will borrow heavily
from it. Because the regulator requires governance level g(z) > =, if Up+rvS(x) > S(z)T(z),
the project is too expensive to carry out. If A(1—~)S(z)T(z) < Uy < S(z) (T(x) — K7), set-

ting C(y) = S%y and g(z) = v will satisfy the IC constraint. When Uy < A(1 —~)S(z)T(x),
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by identical logic to proof of Theorem 2, the principal prefers to pay if T'(z) < % and to
govern closely if T'(x) > £. Thus, for low talented CEOs, the IC constraint will bind and the
IR will be slack, and for high talented CEOs, the firm will govern close enough until both
the IC and IR constraints will bind. =

Proof of Lemma 19. This proof is similar to the proof of Lemma 4, except that we

substitute A = A\(1 — ) into the function ¢. Thus, consider ¢(-)

o) = BIST()+ 0 (70 = 1) = AL = )S()T ()
= A1 =7)A(Tae — %) + aA_Bb(scb“ — 1) = A1 = V) Az (Trrae — sz)

which is the difference between the amount needed to pay CEO z to keep him from switching
to firm x + dx, when such contagion begins at 1, and the amount needed to pay the CEO to
induce him to report truthfully given firm is exercising minimal governance, . By identical
logic to Lemma 4, the results hold (substituting 5(z) = A(1 —~) for 5(z) = A when proving
that line is flat between z* and z¢). Finally, I need to prove that z¢ is decreasing in ~y. First

note that ¢ = 1 iff

A(l—y)aTMazZB(l—F)\(l—y) (%—1))

Note that as we increase v, the left hand side goes to zero, while the right goes to B, so as we
increase v, there exists a 7, so that for v > ~,, the above inequality fails, and 2 < 1. Next
consider interior z¢. z¢ is defined as the solution to ¢(z¢) = 0. Thus, by implicit function

theorem,
99
dz€ m |ac:xc

dfy B % |x::1:c

Note that %b:zc = ¢'(2°) > 0 because z¢ < z’. (Recall that, when z¢ < 1, 2’ is the unique
point such that ¢'(z’) = 0, and, by Lemma 4, for all x > 2/, ¢'(x) < 0, and for z < 2/,

¢'(z) > 0) Further,

? = —)A (TMaac - E) + ANz~ (TMaz — El‘b>
g



Because S and T are strictly decreasing functions, ST is also strictly decreasing, so S(z)T'(z) >
S(1)T(1), and thus g—fﬂz:mc > 0, and therefore ‘2—"’;6 <0. m

Proof of Proposition 20. The result follows from Lemma 13 and from noting that

T'(z*) = §, by definition. Everything else follows from substitution. m

Proof of Proposition 21. 3, S, T, and g are continuous, finite-valued functions on the

lq,1]. Further, S and T are continuously differentiable, while 5 and ¢g and differentiable

almost everywhere (the exceptions being at z* and z¢). Thus, by the Fundamental Theorem

of Calculus, I will be continuous and differentiable for all z, and twice-differentiable for

almost all z. Solving for the optimal floor v*, the FOCs are given by I’(7*) = 0. By the

Fundamental Theorem of Calculus,

re)= [ s

because IL, is continuous in x. Thus, I need to split up the cases of when z* < 2¢ and when

x* > x¢. First, suppose that z* < x°. For x > x°,

() = S (T() = 1) = (1 =) T(S(1) = 2 (a0 - 1)
d
aﬂv(x) = —rS(x)+AT(1)S(1)

For z € (z*, z°),

IL(z) = (1=A1=7)S@)T(x) - ryS(x)

—IL(x) = [MT(x) = k] S()

IL(x) = kS(x") {1_ATK(SC)}

Thus, for a solution 7* such that z* < z¢ the FOC is that I'(y) = fql

d%HV(:U)d:L’ = 0.

48



Further, I'(y) = [ 211 (z)dz = [ L1L,(2)dw + [ L1 (x)dx + [, 211, (x)dx. Thus,

*

’ ’ K 0 — AB 1 b—a+1 b—a+1
I'(v) = mS(x*)/ {1 — —} dz + AATMM;/ e — A———— | (z°) — (%)

1

+AS(D)T(1)(1 — z°) — /i/ S(z)dx

*

Intuitively, the first element is the marginal benefit to large firms of increasing the floor,
because it lowers the pay that they must pay their CEO. The second two terms is the
marginal benefit to the middle firms of lowering the executive compensation. The fourth
piece is the marginal benefit to the smallest firms of lowering their executive compensation.
The final term is the marginal cost of governance to middle and small firms. Note that
the large firms benefit from an increase in the floor, while middle and small firms are hurt.
Notice also that the I'(+) is a function of parameters and x¢, which I proved in Lemma 13 is

decreasing in . Thus,

dx AB | . dz \S dx

1) = AN (0) S =0 @ S AT

— A[SG)T() - S()T(L)

dry
Because S(z)7T(z¢) > S(1)T'(1), A > 0, and ”% < 0, this is locally concave on the region
that * < x° < 1. Note that when z¢ = 1, %C =0, so I(-) is locally linear.

Consider when x¢ < x*. Then, the relevant regions are [¢, x|, and [z¢, 1]. For = > x¢,

AB

I(z) = S@)(T(x) —ry) = A1 =7)SOTA) -

CIL(z) = ASQ)T(1) — kS(x)

d K
- = HT(1
) = ASOT0) 1= ]
Again, because I'(7) = 2 1L (2} = = ATL, () + [ 1L (1)

/ ST = £S(2)} dz + AS(1)T(1) /q {1 - } da
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Again, the first term is the net marginal benefit to smaller firms of increasing the floor,
which is negative. The second term is the net marginal benefit to large firms of increasing

the floor, which is positive. For the second order conditions,

Py = =S =sto) C?vc +AS(MTA) {1 - Alexc)} Cg
= K )7 — T(l) dx*
- {( ) T(mc)} dry

Note that ¢ < 1 and a > 0, and T(1) < T(z¢), so (z°)* > 1 > and k > 0, A > 0,

(xc ik
and 2= < 0, so I”(v) < 0, and thus [ is locally concave on z° < z*. Finally, note that for
x¢ = q, I is locally linear, because dd"’; =0.

To complete the proof, allow me to define v,, 7;, and 7,. Define v, as the floor of
governance such that for all v < ~,, z°(v) = 1, and for v > ~,, 2°(7) < 1. Define 7, such
that for 2°(y;) = 2*. (Recall that z* does not depend on v, because T'(z*) = %.) Finally,
define 7, such that for all v < 7,, z°(y) > ¢, and for all 7y > ~,, 2°(y) = q. These governance
levels, v, 71, and 7, are unique by Lemma 13. Further, by above section of this proof, I have

shown that / is linear on [0, 7,), strictly concave on (7,7, ), strictly concave on (v,,7,), and

linear on (4, 1]. Thus, to prove global concavity, all I need to show is that

I/+<”Yl> < IL(%)

because then I’(-) will be a weakly decreasing function. Recall that I’ (v;) = lim I’(y), and
Rimety
I' (v;) = lim I’( ). Note that lim z¢(y) = x*. Thus,
Y=y Y—71
1

I'(y) = KS(Q;*)/:* {1_ )\T/zx)}d:ch)\S(l)T(l)(l—a:*) —n/m S(a)da

*

I(y,) = / (AS(DT(1) — £S(2)} dz + AS(1)T ()/z*{l—%@)}dm

Therefore, I will be globally concave iff I (v,) — I' (7,)

I'(yy) = I (7)) = [£S(@") = AS

> 0.
s
= A[SENT() / { )\TFEJ: }dx
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The second line holds because T'(z*) = £. Thus, because A > 0, S(z*)T(z*) > S(1)T(1),

T
and for all v < z*, T'(x) > §, so {1 — ﬁ(x)} >0, I' (v;) = I'.(7v,) > 0, and thus I will be
globally concave.

Therefore, without loss of generality, v* € {0} U (74,7,) U {1}. Thus, whenever the

regulator imposes a governance floor v* > 0, ¢ > 0 and thus inefficient governance is being

carried out at the smallest firms. =
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