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This article establishes a role for corporate governance regulation. An externality operating
through executive compensation motivates regulation. Governance lowers agency costs,
allowing firms to grant less incentive pay. When a firm increases governance and lowers
incentive pay, other firms can also lower executive compensation. Because firms do not
internalize the full benefit of governance, regulation can improve investor welfare. When
regulation is enforced, large firms increase in value, small firms decrease in value, and all
firms lower incentive pay. Distinct cross-sectional and cross-country predictions for the
number of voluntary governance firms are providetEl(G34, G38)

The Sarbanes-Oxley Act of 2002 was enacted to protect shareholders from
managerial misbehavior. Sarbanes-Oxley requires firms to maintain a sufficient
standard of corporate governance. Most governance requirements of this
law are measures that were available before SOX was passed. If required
governance is such a good thing, why weren't firms already doing it? Why
regulate corporate governance for the benefit of shareholders?

This article establishes a role for corporate governance regulation. Gover-
nance mitigates agency costs, allowing firms to grant less incentive pay. Firms
do not fully internalize the benefit of governance due to the competitive labor
market. When a firm improves governance, it lowers executive compensation,
allowing other firms to lower executive compensation. Governance has a
positive externality, too little governance is implemented in the competitive
outcome, and regulation can improve investor welfare. This is not a Pareto
improvement; optimal governance regulation benefits large firms but harms
small firms.
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I model an economy of firms and managers. Any firm can hire any manager.
Each firm hires one manager and faces an agency problem. The manager
observes the firm’s cash flow and can either give it to shareholders or divert
it to personal uses. Governance makes it more difficult for the manager to
misbehave. Firms choose the optimal combination of incentive pay and gover-
nance to induce managers to behave. Because small firms find governance too
expensive, they solve the agency problem with only incentive pay. Large firms
find governance cheap, so they prefer monitoring the manager closely and
paying him little. Because large firms must pay managers enough not to leave
the firm, small firms harm large firms by not exercising governance. There is a
positive externality to governance, so regulation can improve investor welfare.

The model predicts that large firms exercise more governance than small
firms do, consistent witthggarwal et al.(2009), and that executive compen-
sation increases in firm size, but pay-performance sensitivity decreases in firm
size, consistent witMurphy (1999). The model suggests that these results are
related—governance and pay-performance sensitivity are substitutes in solving
agency problems. In response to governance regulation, the value of large
firms increases, but the value of small firms decreases. Equity-based executive
compensation falls in response to regulation, because governance and incentive
pay are substitutes.

Comparing multiple industries in a single country, the number of voluntary
governance firms is increasing in the severity of agency costs. Comparing
across countries, the number of voluntary governance firms is hump-shaped
in the severity of agency costs. The model produces distinct implications for
cross-industry analysis and cross-country analysis, because different countries
can have different regulatory regimes. Similarly, there are more voluntary gov-
ernance firms in industries with more talented managers, but the relationship is
hump-shaped across countries. There are fewer voluntary governance firms in
industries with higher governance costs, but the relationship is hump-shaped
across countries.

The model also suggests that the dispersion of firm productivity may have a
role in explaining differences in corporate governance across time, industries,
and countries. When the variance of firm productivity is high, firms exercise
more governance. Because dispersion of firm productivity is countercyclical
(empirically shown inEisfeldt and Rampini 2006 the model suggests that
governance should be lax during booms and tight during recessions.

Regulating corporate governance is difficult to justifiart (2009) argues
that Sarbanes-Oxley must have been politically motivated, because governance
is the outcome of contracting, and the imperfections that motivate regulation
do not apply to corporate governanégéermalin and Weisbacfi1998) show
that firms optimally reward good performance with lax governance, so it
is difficult to argue that any particular governance scheme is the result of
suboptimal contracting rather than the optimal reward to management for past
success. The existing literature provides two other motivations for regulation:

1972

€102 ‘0z A2IN UO ||1H Pdeyd T euljoRD YUON J0 AISRAIUN T BI0SEUINOpI0X0'SH//dNny Wiy papeojumoq


http://rfs.oxfordjournals.org/

[N

N

Executive Compensation and the Role for Corporate Governance Regulation

time-inconsistent preferences (Kydland and Prescott Jl8Ad information
externalities Admati and Pfleiderer 2000 This model differs from those,
because regulation limits the cost that firms with weak governance impose
on other firms. In the absence of regulation, small firms implement too little
governance and pay managers more than necessary (managers’ participation
constraints are lax at small firms), which forces large firms to pay managers
more (by tightening the managers’ participation constraints at large firms),
because firms cannot contract on governance standards. Poor governance and
excessive executive compensation are thus related—poor governance spreads¥
through executive compensation.

This article reconciles two conflicting views from the executive compen-
sation literature. One school of thought, the Managerial Power Perspective,
claims poor governance is the cause of large levels of executive compensation
granted by companies (sdgebchuk and Fried 2004 According to this
view, management extracts rents from shareholders due to entrenchment. The
other school claims CEOs merely receive the market value of their fabor.
This article shows that these two views are not necessarily in conflict. Poor
governance at one firm causes other firms to use poor governance and excessive
executive compensation. If executive compensation is driven by a competitive
market, there is a role for corporate governance regulation. The results hold
under the Managerial Power Perspective if managerial rent extraction is
increasing in rents extracted by other managers from other firms. Governance
regulation is justified if executive compensation is increasing in executive
compensation at other firms. This assumption appears reasonable for a variety
of reasons, including recent articles on the relationship between executive
compensation and peer group compensation, sudraatkender and Yang
(2010) andBizjak, Lemmon, and Naved{2008).

Governance reduces the benefit of misbehavior in the model, so results of
this article should be applied only to the monitoring role of governance, such
as financial disclosure and accounting standardgectors are not biased in
favor of management, so they maximize firm value in the model. Thus, the
model finds a role for governance regulation in a setting without managerial
power.

Acharya and Volpin(2010) also derive a corporate governance externality
operating through executive compensation. In their model, two homogeneous

Gabaix and Landief2008) find that the rise of CEO pay can be attributed to the increase in size of companies.
They calibrate a superstar model of the market for executives originally conceiRedémn(1981). ThusGabaix

and Landier(2008) attribute the recent rise in executive pay to the market working corréeylgman and
Jenter(2010) suggest that this view can only explain some of the dynamics of executive compensation over
time. Whereas the model explains executive compensation since 1970, it fails to explain executive compensation
between 1940 and 1970.

Governance here does not refer to the GIM index fi@ompers, Ishii, and Metrick2003). The GIM index
measures the strength of shareholder rights, focusing on anti-takeover provisions, but ignores independence of
directors and committees, as well as auditing standégigarwal et al(2009) use a measure of the monitoring

type of governance: actions taken by the firm, such as board independence and auditor quality, which mitigate
agency problems.
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firms do not compete directly for managerial talent but might compete later,
so a firm’s governance decision affects the other firm through the manager’s
reservation utility. Their model does not derive cross-sectional implications but
instead explores market-based solutions to the externality. Blseng(2009)
shows that the use of relative performance evaluation leads to governance
spillovers.

Section1 presents the single-firm model and extends to a market for
executives, and Sectidhexamines governance regulation. Sectoderives
comparative statics, Sectidndescribes empirical implications, and Sectton
contains policy implications of the model. Secti®rroncludes. Proofs are in
the Appendix, with additional notes in the Supplemental Materials.

. Model

w

1.1 Single-firm model
A firm with size S € (0, 00) hires a manager with talefit € (0, 00). The
firm’s cash flow equalST z whereS is the size of the firmT is the talent
of the manager, andis random. This random shock has expectation 1 and is
weakly positive, though zero is a possible value (formally, 0,z ~ F, 0 e
supportf), andEz = 1). The firm can choose a level of governagee [0, 1]
at costcg S2 Only the manager observes the cash flow ST z The manager
reportsy < y and enjoys private benefit a1 — g)(y — ¥).* Governance is
costly action taken by the firm to decrease the private benefit of managerial
misbehavior. Managerial misbehavior is lucrative but inefficient @ < 1.
Both the firm and manager are risk-neutral, and the reported cash flows are
contractible. The manager has an outside optiod@f 0 but has no initial
wealth to invest in the project and is protected by limited liability. The firm
paysC (V) to the manager when he reports and delivers cashylow

Given compensatiorC(-) and governancey, the manager chooses the
reported cash flow to maximize his ex post payoff:

y(y;9) eargmax{C (y') + 21 (1-9g)(y-VY)}- 1)
y' <y

This cost function was chosen for tractability. Qualitatively similar results hold when the cost is not increasing
too quickly inSandT. This allows us to match the property that governance is increasing in firm size. Similar
but less elegant results hold ffkg + k1 ST) g, wherekg, k; > 0, and for%STg’-. If there are fixed costs to
governance (e.gkg * 140 + k1 Sg), either all firms or no firms use governance, because firms will not pay a
fixed cost for infinitesimal benefit. (In discrete versions of the model, qualitatively similar results are achieved
with this cost function.) If governance costdS T g firms have identical preferences toward governance so there
is no externality.

The cash-diversion model used here is a linear case of the probBraritond(1984) and_acker and Weinberg
(1989), as used ibeMarzo and Fishma(2007). Solutions to this type of problem are isomorphic to solutions

for effort problems with binomial effort and binomial outpgtcan be thought of as intensity of ex post audit,

as in DeMarzo et al.(2005), because misbehavior is off-equilibrium. Off-equilibrium, the manager would
not overreport if he could, because his pay-performance sensitivity is less than one (shareholders’ payoff is
increasing in the firm's cash flow).

1974
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The firm must pay the manager sufficiently:

E{CH+il-9(y—9}=Uo. )

The firm maximizes expected profit:

E[Y(;9)—CH(y;9)] —«gS )

subject to the manager’'s incentive compatibility constraint, the manager’s
participation constraint, the manager’s limited liability constra@{(4) > 0),
and the feasibility constraint for governancg€ [0, 1]).

Lemma 1. The manager reports the cash flow truthfully in equilibrium,
choosingy (y; g) = y.

Lemmal, an application of the revelation principle, shows that the manager
behaves. Because-1 /(1 — g) > 0 for any level ofg, the firm is better off
paying the manager his private benefit of misbehavior and inducing him to
report the cash flow truthfully. The problem simplifies to the following:

max E [y —C(y)] —xgS (4)
g

st. C(y)2CHM+L1A-9(y-y) Vy<y
E[C(Y)] > Uo,C() >0, ge[0,1]].

Theorem 1. WhenUg < AST,® the optimal contract depends on the level of
talent. The firm pays a low-talent managér £ %) enough to solve the agency
problem, setting

Cy)=41y,g=0.

The firm pays a high-talent managér ¢ %) no more than necessary, using
governance to solve the agency problem:

Uo
ST

The firm chooses how to induce the manager to report truthfully. If the
manager is less talented, the firm pays the manager enough to behave by

Uo
Cy)= — =1
) STy, g

If Up > ST, the project produces less than the manager can produce elsewhere, so the firm will not hire the
manager. IfAiST < Ugp < ST, the manager requires so much compensation the firm can grant him an equity
share large enough to solve the agency problem. This works by the same intuition that if the principal sells the
company to the agent, there ceases to be an agency problem. Because the manager has a sufficigim stake (
the company, he will behave.

1975
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granting him an equity shafteof 1. If the manager is sufficiently talented,

the firm finds it optimal to monitor the manager as closely as possible
and pay as little as possible. Though it seems counterintuitive that high-
talent managers receive less of the firm than low-talent managers do, the
result follows because equity-based pay is more expensive with a high-talent
manager. Higher talented managers receive higher pay in a market setting (see
Sectionl.2).

Governance regulation is clearly harmful in the single-firm setting—firms
could have implemented the required level of governance without regulation
but chose not to. This logic extends to the case with a cross-section of firms,
and the participation constraint] (T), is an exogenougunction of talent.
However, when firms compete for managers, regulation can improve investor
welfare by relaxing the participation constraint at some firms, mitigating
excessive executive compensation.

1.2 General equilibrium model

There is a continuum of firms and managetse [0,1] andm e [0, 1],

rather than a single firm and manag8kx) is the size of firmx, andT (m)

is the talent of managen. Size and talent are increasing and continuously
differentiable. Talent is observable, freely movable, and equally useful at any
firm. Each firm hires one manager. Random shozkare independent across
firms. Each firm chooses governangeprior to hiring a managerSome firms
prefer using incentive pay to solve the agency problem, whereas others prefer
exercising governance, so by Theorénl (0) < % < T (1). Firms choose
executive compensation and governance optimally, and each firm chooses its
manager optimally.

Equilibrium An equilibrium in the market for managerial talent is a set
of functions {m(x), C (y, x, m), g(x), w (m)} that satisfies the following
properties.

1. Optimal Executive CompensationC (y, X, m) is the optimal contract
between firmx and managem, given that firmx has hired managen,
the firm uses governanag(x), and managem has an outside option
of w (m).

Compensation to the agent is linear in the cash fjowo the problem is solved with equity. Equity is optimal

to align incentives of the manager and the firm, because the manager has the same time horizon as does the firm
(this is a static problem). However, there is a dark side to equity-based pay. It leads the manager to be myopic
if his horizon is shorter than the firm&oldman and Slezaf2006) show that the manager may misrepresent the

state of the firm to increase the value of his equity-based compensation.

If firms choose governance simultaneously with hiring, the differential equation for equity share exploties at
Off-equilibrium, firms are willing to pay a better CEO not only for superior talent but also for lower governance
costs. Less governance is necessary due to the higher equity share. This results in a singularity in the differential
equation for equity shares, atx*. In discrete versions of the model, executive compensation is higher when
management and governance are chosen simultaneously.
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2. Optimal Hiring m(x) is the optimal choice of manager by firm
given governancg (X), the compensation contra€t(y, x, m), and the
managers’ reservation utility (m).

3. Optimal Governance The firm chooses governangg(x) optimally,
given the firm will hire managem (x) in equilibrium, the reservation
utility of that managen (m), and optimal contract with that manager,
C (y, x, m).

4. Endogenous Participation Constraintw (m) is the highest compensa-
tion that any other firm would be willing to pay manager

5. Each Firm Hires One Manager For any set of firms, the set of man-
agers hired by that set of firms must have equivalent measure. Formally,
for any setA c [0, 1], the setB (A) = {X|Ix € As.t.X = m(x)} must
satisfyu (A) = u (B (A)).

Managers report truthfully in equilibrium (Lemnig, so firms solve the
following problem:

max Em[y — C(y, X, m)] —xgS )]
C,g,m

st. C(y,x,m) > C (9, x,m)+1(1-g(X)(y—19) vy <y
Em [C (ya Xa m)] 2 w (m)
y=SX)T (m)z

Firmsnot only choose compensation and governance but also decide which
manager to hire. Intuitively, managerial talent is more productive at larger
firms, so large firms should be willing to pay more for managerial talent.

Lemma 2. The market for managerial talent results in an efficient allocation
of managerial talent, so firm hires managex. Formally,m(x) = x for all x.

Lemma2 shows that managen is hired by firmx, allowing us to substitute
m = Xx. The optimal contract is equity (Theoreh), so defines (x) such that
C(ST2 = p(X) S(X) T (x) z. Given this change of variables, the problem
simplifies to

max ST X) =L (X)SK)T (x) —xg(X) S(X) (6)
st. () =241 -g(X)
BX)SK)T (X) = w(X).

Definex* so thatT (x*) = 7. Large firms k > x*) pay managers only their
outside option. Small firms¢(< x*) find governance too expensive, preferring

1977
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to grant managers a large equity shafe ¥ 1) even if they must overpay
managers.

Lemma 3. A manager’s outside option is determined by pay at the next
largest firm. Formally,

w) = lim {B(X)SX)T(X)+SX)[TX-T(X)]}.

X' =X~
The participation constraint becom% (BST) > Sgx-

Executive compensation is increasing in firm size and must increase at least
as fast as the product of firm size and marginal talent. Small fixms (x*)
never use governancg (= 0) but pay enough to solve the agency problem
(8 > 7) and hire the manager (5ST) > S4T). Large firms pay just
enough to hire the manager, settiﬁg(ﬂSD = S‘é—l and exercising sufficient

governance to induce the manager to behaves max{l— § O]. Thus,
compensation at large firms is

X daT
BYSK)T (X) = f(X*)S(X*)T (X*) + / S(u)&(u)du. )

Firms do not enjoy the full benefit of corporate governance, because using
governance not only allows that firm to lower executive compensation but
also allows other firms to lower executive compensation. Therefore, corporate
governance has a positive externality through executive compensation.

Theorem 2. Optimal governance regulatiostrictly improves investor
welfare.

Theorem2 shows that governance regulation can be beneficial; the proof
shows that a small efficient change strictly improves investor welfare. How-
ever, Theorenm?2 fails to describe optimal regulation. Sectidn3 applies
insights from extreme value theory to provide the necessary structure to
describe optimal governance regulation.

1.3 Specification

For the remainder of the article, firm size and managerial talent are assumed
to have the following distribution. Firm sizé&, follows a truncated power law
distribution, and talenfT, follows a truncated generalized Pareto distribution.

S = A(L+q—x)"2 ®
T(x)=TMax—§(1+q —x)b

1978
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for x [0, 1], where O<b <a andq is a small, positive constant. Empirically,
firm size appears to follow a power law distribution. If there is a very large
pool of potential managers with talent drawn from a distribution with an upper
bound, and the managers observed in the data are the most talented, then the
distribution of talent follows by extreme value the8rfabaix and Landier
(2008) estimatd ~ % anda ~ 1 in their calibration.

When the endogenous participation constraint binds fox all(x1, x2),

X2 T
§ 0 SORT () = 0 SO T () + | SW G- du (©)
Under this specification,

/X2 S(U)z—l (U)OIU=/X2 A(l+q- U)‘a[B(l+q — u)b‘l]du

1

= 2 [a+a—e - a+a-w"]. o

Becausé — a < 0, (1 + q — x)°~2is increasing ir.
The patrticipation constraint binds at large firms (Theofignso large firms
(X > x*) pay

BX)SK)T (X) =B (x*) S(x*) T (x*)
AB _ +\ b—
- [@+a-0"" - (1+a-x)""]. @

The worst CEO works at the smallest firm, so he has nowhere else to go, so
w (0) = 0. Governance is too expensive for firm 0, so firm O grgh®®) = 1

to manager 0. For small firmsg, € (0, x*), either the incentive compatibility
constraint or the endogenous participation constraint binds but only one binds
(both require thag is sufficiently large). For simplicity, | make the following
assumptior.

Assumption 2aTwax > B (1+q)° (1+ 2 (5 -1)

Lemma 4. The participation constraint does not bind at small firms if this
assumption holds.

When companies pay managers enough to solve the agency problem without
governance, the participation constraint will not bind; managers are strictly

If you assume CEOs are the most talented subset of a very large set of potential CEOs drawn independently from
an identical distribution with an upper bound, the distribution of CEOs will approach this distribution. Because

Gabaix and Landief2008) findb ~ % > 0, this is consistent with talent being drawn from a distribution with
an upper bound. A similar argument can be given for firm size Gedmix and Landief2008) for more details.

The proof of Lemmat shows which constraint binds at a small firm, whether or not the assumption holds. This
assumption makes the solution more elegant.

1979

€102 ‘0z A2IN UO ||1H Pdeyd T euljoRD YUON J0 AISRAIUN T BI0SEUINOpI0X0'SH//dNny Wiy papeojumoq


http://rfs.oxfordjournals.org/

The Review of Financial Studies | v 25 n 6 2012

better off staying at their current firms than going to smaller firms. The
equilibrium is summarized by Theoredn

Theorem 3. Small firms pay managers enough to solve the agency problem
and use no governance; far < x*, f(x) = 1 andg(x) = 0. Large firms

pay managers just enough to hire them, using governance to solve the agency
problem; forx > x*, g(X) =1— @ and

BX)S)T (x)=4S(x*) T (x*)

tap @Ha—xP = (L4 -x)).

Total compensation (BT) is increasing in firm size, pay-performance sensitiv-
ity (#) is decreasing in firm size, and governangkgi¢ increasing in firm size.

Pay-performance sensitivity across firms can be seen in Figu&mall
companies pay sufficiently to induce the CEO to report truthfully, because
governance is too expensive. Large firms pay just enough to hire the manager
and use governance to induce behavior.

The profit of small firms X < x*) isTT(xX) = 1-1)SXT (X),
whereas the profit of large firmx (> x*) is TT(x) = S(X) [T (X) —«] —

S X)SX)T (x) [1— )TKT)] Small firms maximize expected profit by not
investing in governance, solving the agency problem through compensation.
This harms large firms, because it forces them to pay managers more, though
large firms prefer solving the agency problem with governance.

TheorenB describes the cross-sectional behavior of size, compensation, and
governance. As firm size increases, compensation and governance increase,

PPS (B)

Firm Index (x)

Figure 1

Manager’s equity share across firms

Firm size is increasing in the index. Though managers at larger firms receive a smaller equity share, the value of
their compensation is larger than for managers at smaller firms.

1980
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whereas pay-performance sensitivity decred8éehis result on pay is stan-
dard in the literatureNlurphy 1999), but the result on governance is new.
These results hold within a single managerial labor market. Set¢{wovides
empirical implications for executive compensation across different industries,
countries, and points in time.

. Governance Regulation

0

[

N

Section 1 shows that the compensation and governance decision of one
firm affects other firms. This section shows how regulation can address this
externality.

2.1 Optimal governance regulation

The regulator maximizes investor welfdreThe regulator can observe the size

of firms and knows the distribution of talent but does not know the talent of
individual managers, though the companies-#i@he regulator can force any
firm to carry out any level of governance. The regulator maximizes aggregate
firm value, fol Ty (x) dx, subject to the incentive compatibility constraint,

Br (X) = 4 (1— gr (x)), the participation constraing, (4ST) > S3T, limi-

ted liability, Br (x) > 0, and the feasibility of governance, (x) < [0, 1], at
every firm.

The regulator would like to allow small firms to pay management enough
to behave while also allowing large firms to pay nothing and govern strictly.
Thus, the regulator would like to s@t(x) = A for x < x* andf,(x) = 0
for x > x*. However, each firm must pay their manager more than his outside
option, so this is not feasible, which suggests that the participation constraint
should bind under the optimal regulation. Theorshows this to be the case.

Theorem 4. Under optimal regulation, regulated firms pay managers only
their outside option. Sufficiently large firms are regulated. The cutoff for

Pay-performance sensitivity here is dollar-dollar sensitivity. When the company increases one dollar in value,
the manager’s wealth increases by #\nother measure is percent-percent sensitivity (the elasticity of pay with
respect to value of the company). The model shows that this is constant across firms, consistedmaitis,

Gabaix, and Landief2009). A third measure used in the empirical literature is the dollar change in managerial
pay from a percentage change in the company (dollar-percent sensitivity). The model shows that this increases
in firm size, also consistent with empirical findings.

The regulator maximizes investor welfare; executive compensation is viewed as a cost. If the regulator values
executive compensation equivalently with investor welfare, the optimal regulation would ban governance, since
itis costly and does not increase efficiency. However, if the regulator has a concave social welfare function and
managers are richer than investors, then she would implement similar regulation but regulate fewer firms (in
Theoremd, she picks a largety).

If the regulator knows the talent of each manager, she could force the manager to work for the correct firm and
the market for managerial talent would disappear. Alternatively, if she cannot prevent a firm from hiring another
firm’s manager, the results follow.

1981
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regulation x1, satisfiesy (x1)=0, wherey (X') = fxl, {1 — “"(X)} dx. Final-

ly, X3 < x*.13

The regulator forces some firms to exercise stricter governance than the firm
would prefer (becausg; < x*). She forces medium firms, € (x1, X*), to
exercise governance, though it harms these firms. Because the benefit to
large firms exceeds the harm to medium firms, the optimal regulation strictly
improves investor welfare.

When there are enough small firms (formally, wheri0) < 0), the regu-
lator picks a cutoffx; > 0 so thaty (x1) = 0. She leaves firms smaller
than x; alone and forces firms larger tham to govern strictly enough that
the participation constraint binds, settigg(x) = 1 — w where

fr ) SOOT () =fr () SO T ()
AB b— b—
o [A+a-0" - A+a-x)*?]. (12)

Corollary 1. Wheny (0) < 0, governance required by optimal regulation is
increasing in firm size; for regulated firmg & X1), regulated governance is
strictly increasing in firm size.

The manager's equilibrium share of equity under optimal regulation is
shown in Figure2. Following corporate governance regulation, equity-based
executive compensation decreases, because forcing firms to govern more al-
lows them to pay less. FiguBshows the impact of optimal governance regula-
tion on firm value; it plots the ratio of firm value with optimal governance regu-
lation to firm value without regulation (this ratio is the abnormal return of reg-
ulation). Large firms improve in value following corporate governance regula-
tion, whereas medium firms are harmed in value, and small firms are left alone.
If you were to regress the abnormal return of regulation on firm size, you would
find a positive coefficient, consistent withhaochharia and Grinsteg{a007).

2.2 Governance floor
Optimal corporate governance regulation, as described in Thefresquires
different governance levels from different firms. Due to practical or legal
limitations, the regulator may be forced to treat all firms the same. In the United
States, the Securities and Exchange Commission must treat all regulated firms
the same when enforcing Sarbanes-Oxley.

In this section, the regulator chooses a governance fljodfirms must
implement at least this level of governanag: (x) > y. Firms optimize

If w (0) > 0, the optimal governance regulation sgt$0) = 1 and s (0) = 0 and allowsp; andg to follow
the participation constraint.

1982
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Figure 2

Impact of optimal regulation

Manager’s share of equity across firms. The solid line is equity share without regulation; the dashed line is
equity share under optimal regulation. Governance regulation improves investor welfare by lowering excessive
executive compensation.
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Figure 3

Impact of corporate governance regulation on firm value

The dashed line is the ratio of regulation firm value to no-regulation firm value. The solid line is 1. Large firms
improve in value after governance regulation, whereas small firms are harmed in value.
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expected profits, taking regulation as given. A firm’s problem is thus

5 oax ST )=, ST (X) —xkg, X)S(x)  (13)

st. By () = 4 (1—g, (X))
By (X)S) T (X) = wy (X)
gy, (xX)>y.

This is the same problem as in Sectibi2, with the additional constraint that
g, () > y .14 Define the following three types of firms.

e Wasted Governance Firm:A wasted governance firm exercises strictly
positive governance, yet it has a lax incentive compatibility constraint:

By (x) > A (1—g, (x)) andg, (x) > O.

e Excessive Compensation FirmAn excessive compensation firm pays
its CEO strictly more than his outside optiof}; [, (X) S(X) T (x)] >
S(x) 9T

e Voluntary Governance Firm: A voluntary governance firm implements
more governance than requireg: (x) > y.

Wasted governance firms exercise minimal governance, yet the participation
constraint binds. Governance is wasted because such a firm could solve the
agency problem with the same compensation and less governance. Regulation
forces these firms to implement governangeThough there are no wasted
governance firms in the absence of regulation or under optimal regulation, a
governance floor may result in the presence of wasted governance firms.

In the absence of regulation, firms smaller than ficfrare excessive com-
pensation firms and firms larger than fisth are voluntary governance firms.
Lemma5 shows how a governance floor affects the managerial labor market.

Lemma 5. Under a governance flooy,, firm type is determined by two
cutoffs: x® and x*. x® is increasing iny; x* does not depend op. Firms
smaller than firmx® are wasted governance firms. Firms larger than fifm
but smaller than firnx* are excessive compensation firms. Firms larger than
both firm x¢ and firmx* are voluntary governance firms. Finally,<0yg <

71 <y2 <1l

1. When the governance floor is lax & yg), x¢ = 0. Small firms k < x*)
are excessive compensation firms, and large fisms &*) are voluntary
governance firms.

For tractability, firms cannot close. If firms could close, the regulator’s problem might not be conchy@). #
«, firms are still profitable after any governance floor is imposed. () < «, the smallest firms would like to
close if a sufficiently strict governance floor is implemented.

1984
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Figure 4

Impact of governance floor on managerial labor market

This graph shows the impact of a governance floor on the managerial labor market, as described in Lemma
5. Depending on the severity of the governance floor, there may be wasted governance firms (WG), excessive
compensation firms (EC), or voluntary governance firms (VG).

2. When the governance floor is slightly strigh y <y1), 0 < x¢ < x*.
The smallest firmsx < x°) are wasted governance firms, middle firms
(x® < x < x*) are excessive compensation firms, and large fisms (
x*) are voluntary governance firms.

3. When the governance floor is strigt (< y < y2), x* < x¢ < 1. Small
firms (x < x%) are wasted governance firms; large firms> x°) are
voluntary governance firms.

4. When the governance floor is very stricty/(> 3), x¢ = 1. All firms are
wasted governance firms.

Lemmabs is illustrated in Figuret, which shows«® as a function ofy. Firm
x® is the smallest firm that granting an equity sharée. ¢f — y) is enough to
satisfy the participation constraifit.Lemma5 describes executive compen-
sation under a governance floor. Wasted governance firms grant managers an
equity share with value

By ST (X)=4(1—y)SOT(0)

AB b-a b—-a
oz [(a+a-x"2—@a+9"2] @4

and exercise minimal governanag, (x) = y. Excessive compensation firms
implement minimal governancg, (x) = y, and grant managers equity share

x¢ is the smallest firm other than fir unless it is true for all firms, in which cas€ = 0. If 2 (1 — y) is not
enough to satisfy the participation constraint at any fixfn= 1. x© is rigorously defined in the proof of Lemma
5. The assumption on pageguarantees that® = 0 wheny = 0. If that assumption fails, then the equilibrium
will be similar to Lemmas. However, the smallest firms (< x€) will not be wasted governance firms when
y = 0, because they implemegix) = 0 but payg (x) > .

1985
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By X) = A(1—y). Voluntary governance firms pay managers only their

outside option and implement governarge(x) = 1 — w If x¢ < x*,
theng, (x*) = A (1 - y), so voluntary governance firms pay managers

By )SCOT (x)=2(1—7)S(x*)T (x*)
AB _ %\ b—
+ﬂ|:(l+q—x)b 8 (1+q-x")° a]-(15)

However, ifx® > x*, g, (x*) > (1 — y), so voluntary governance firms pay
managers

By SO T(X)=4(1=7y)SOT (0

AB b—a b—a
+(a—_b)[(1+q—x) —@+a?]. (@19

Theorem 5. There will be wasted governance firms and voluntary
governance firms under any optimal strictly positive governance floor.
Formally,yopt € {0} U (y0, y2)-

Because a floor is a blunt tool, the regulator may find it best to leave things
alone, setting opt = 0. However, Theorerb shows that if it is worthwhile to
implement a floor, it is optimal to implement either a slightly strict floor or a
strict floor, as defined in Lemnta

Analysis of Theorend provides implications for the number of each type of
firms, producing distinct cross-country and cross-industry implications. These
are explored in SectioB.2and applied in Sectiod.2.

. Comparative Statics

The model provides testable empirical implications, as well as important
policy implications. Sectior8.1 derives predictions for cross-industry and
cross-country comparison of governance and executive compensation from
Theorem3. Section3.2 explores the number of voluntary governance firms
when regulation is restricted to a floor, providing distinct cross-industry and
cross-country results.

3.1 Cross-industries compensation and governance

Theorem3 derives the cross-section of executive compensation and gover-
nance; larger firms pay more, have lower pay-performance sensitivity, and have
stricter governance. These results hold within a single managerial labor market.
Cross-industry implications are derived by applying comparative statics to the
solution from Theoren3.

1986
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Keeping with definitions from Sectio.2, Theorem3 shows that small
firms are excessive compensation firms, whereas large firms are voluntary
governance firms. Corollary examines how these vary across industries.

Corollary 2. There are more voluntary governance firms in industries with
lower governance costs), higher agency costs)/lor more talented managers
(higherTmax, higherb, or lower B).

Compensation at excessive compensation firms does not depend on what
other firms pay, whereas compensation at voluntary governance firms does.
Thus, comparative statics are different for small and large firms. Governance
is too expensive for small firms; they grant managers equity sh&rg¢ =
A, SO executive compensation is(x) = AS(X) T (x), and firm value is
MXx) = (1-2)SX) T (x). Small firms grant a larger equity share when
agency costs are worse; an increasg increases pay-performance sensitivity
and executive compensation but decreases firm value. Similarly, increasing
S(X) T (X) increases executive compensation and firm value, so both are
increasing i Tvax, —B, b, a}.

Comparative statics for large firms are more complicated. Executive com-
pensation at large firms is given by

BX)S)T (x)=A4S(x*) T (x*)

L [(1 +q-xP = (14+q- x*)b‘a] . @7

Large firms pay managers the compensation paid to manggeius a
premium strictly increasing in firm size. When a parameter changes, it affects
executive compensation directly through the equation above and indirectly
through x*. Consider an increase in the severity of agency cdst§mall

firms increase executive compensation, but more firms find governance worth-
while, or equivalently,x* decreases (Corollar?). These affect executive
compensation in opposite directions (all else equal, compensation at large firms
decreases when more firms exercise governance). Cor@lisinpws that the

first effect dominates whehis sufficiently large, but the second dominates for
small values ofl, resulting in a U-shaped relationship.

Corollary 3. The model implies the comparative statics listed in Tdbler
large firms.

Table 1 provides testable implications for analysis of compensation and
governance across industries and countries. These predictions apply to the
comparison of matched firms in different industries or countries. An increase in
governance costs harms firm value in two ways. Not only must firms pay more
for governance, but large firms must also pay managers more (fewer firms

1987
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Table 1
Comparative statics for compensation at large firms

A K a TMax B b
w (X) U + + U 4* _*
£ x) U + — _* 4 %
g (X) +* - —+ +* _* +*
TT (%) - - + + —* +*

The impact of agency cost$, governance costs, dispersion of firm productivitya, and managerial talent,
{Tmax. B, b}, on executive compensatiom, pay-performance sensitivity, governanceg, and firm value,
TT. + indicates an increasing relation, where@Sindicates an increasing relation for sufficiently large firms.
Similarly, — indicates a decreasing relation, andl indicates a decreasing relation for sufficiently large firms.
Finally, U indicates a U-shaped relation.

find governance worth the cost; becan$encreases, executive compensation
increases). The results on dispersion of firm productivity allow us to analyze
how governance changes over the business cycle. See Sédtion

Corollary 3 also examines the relation between the distribution of manage-
rial talent and executive compensatitht is unlikely that a researcher could
measure managerial talent, so these results are only potentially telstable.
However, they may still be useful for natural experiments. For example, if
there were an exogenous event that increased the talent of all managers in
an industry, we would expect, all else equal, a decrease in pay-performance
sensitivity, an increase in governance, and an increase in firm value at large
firms. At small firms, increasing the talent of all managers would not affect
pay-performance sensitivity but would increase firm value.

3.2 Voluntary governance firms

The optimal governance floor is found in Theor&nThis section provides
cross-industry (Corollarg) and cross-country (Corolla§) implications for

the number of each type of firm (wasted governance, excessive compensation,
and voluntary governance). Corollabyprovides implications for the severity

of the governance floor.

Corollary 4. Under a fixed governance floorx* is decreasing in
{Tmax, —B, b, 4, —x}, andx® is decreasing ifTyax, —B, b, 4, a}.

Lemma5 shows that, under any governance floor, there x@ravasted
governance firms, max* — x¢ 0} excessive compensation firms, and
1 — max{x®, x*} voluntary governance firms (see Figu4¢ Corollary 4

The distribution of talent depends on three paramefyisix, B, andb. Tyjax, the location parameter of talent,
is the upper bound for talent within an industByis the scale parameter for talent, anid the scope parameter.

For a given manager, talent is increasindliiax (% > 0), decreasing irB (6;48‘ < 0), and increasing
inb (21X . q).

There may be some novel ways to measure CEO talent. For example, Milbourn (2003) proxies for CEO
reputation with media mentions.

1988
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implies that the number of voluntary governance firms is increasing in
{Tmax, —B, b, 1, —«, a}, the number of wasted governance firms is decreasing
in {Tmax, —B, b, 4, a}, and the number of excessive compensation firms is
increasing in{x, a}.

A uniform increase in the talent of all managers, an increa3 yx, makes
governance more attractive, so more firms voluntarily use governance. Also,
an increase iy ax increases firm value, increasing the value of a given equity
share and relaxing managers’ participation constraints. Comparative statics for
other variables follow by similar intuition. Corollayshows how the optimal
floor changes when parameters change.

Corollary 5. Whenyopt € (y0, y1) U (y1, y2), the optimal governance floor,
Yopt, is increasing ifTywax, —B, b, 4, —x}.

Corollary 5 shows the optimal governance floor is increasingTiax,
decreasing irB, increasing irb, increasing int, and decreasing in. Theorem
1 shows the benefit of governance is increasing in the talent of the manager,
T (x), and increasing in the magnitude of agency castdut decreasing in
governance costs, Becausé& (x) is increasing iflyax, decreasing ifB, and
increasing irb, Corollary5 shows the optimal governance floor is stricter when
governance is more beneficial. When the regulator can respond to a parameter
change, Corollaryt no longer applies. Corollar§ shows how the number of
each type of firm changes in response to a parameter change under optimal
regulation.

Corollary 6. Under the optimal governance floor, jopt € (yo, y1) U
(y1, y2), x* is decreasing i{Twax, —B, b, 1, —x}, but x¢ is increasing in
{TMax, _Ba b9 A" _K}'

The number of wasted governance firmgf, is increasing in
{Tmax, —B, b, 1, —«x}. If the optimal governance floor is slightly strict,
the number of excessive compensation firm§,— x¢, is decreasing in
{Tmax, —B, b, 1, —«}. If the optimal governance floor is strict, there are no
excessive compensation firms. Comparative statics on the number of voluntary
governance firms, however, are nonmonotonic. If the optimal governance floor
is slightly strict,y € (yo, y1), the number of voluntary governance firms is
increasing in{Twax, —B, b, 4, —«}. If the optimal governance floor is strict,
y € (y1,y2), the number of voluntary governance firms is decreasing in
{Tmax, —B, b, 1, —«}. Because the optimal governance floor is increasing
in {Tmax, —B, b, 1, —«}, this implies a hump-shaped relation between the
number of voluntary governance firms and param€f&igix, B, b, 4, «}.

Suppose each country has a CEO labor market as described in Se&ion
and that these markets are segmented (a CEO cannot work outside his country).
Regulators are restricted to using a governance floor, and each country chooses

1989
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the optimal governance floor. CorollaByapplies to the strength of regulation,
and Corollary6 describes the number of each type of firm.

Results are different if we consider multiple industries in a single country.
Suppose each industry has a managerial labor market as described in Section
1.3. For any level of governance floor, Corollatrgescribes how the number
of each type of firm varies by industry. Corollafyescribes industry spillover
effects of governance regulation.

Corollary 7. Suppose there afé industries in a single country (managerial
labor market segmented by industry), but the regulator must enforce a uniform
governance floor for all industriegopt. Increasing € {Tvax, —B, b, 4, —«}

from one industry decreasas in that industry, increases the optimal gover-
nance floor, and increasg$ from other industries.

When governance becomes more attractive in an industrgndx® would
decrease (Corollarg) in that industry under fixed regulation. When gover-
nance becomes more attractive, the regulator tightens the floor, as in Corollary
5. By Lemmab, x¢ in other industries increase in response. When there is only
one industry, as in Corollar§, the regulator tightens the floor strictly enough
that x© increases, rather than decreases. With multiple industries, we cannot
sign the impact ox® within that industry.

. Empirical Implications

This section describes the empirical implications from the model. There are
several parameters that affect outcomes. The severity of agency/cadfscts

how much incentive pay is required to induce behavior. Governance allows a
firm to economize on incentive pay; governance costs are increasing in

Firms are distributed according to a truncated Pareto distribution with scale
parameterA and shape parametar Everything scales ifA. An increase in
a increases a given firm’s size and the variance of firm size. This “firm size”
may be latent—the econometrician might obse®/E not S. Thus, S could
be considered the productivity of managerial talent, asduld be considered
the dispersion of firm productivity.

The distribution of managerial talent follows a truncated Pareto distribution
with location parametefyax, Scale parameteB, and shape parameteib.

All managers have talent less th@gyax. The talent of a given manager is
increasing inTyax, decreasing inB, and increasing irb. The variance of
managerial talent is increasing Biandb but is not affected byl ax.

(1) Within industry, larger firms pay more, have lower pay-performance
sensitivity, and have stricter governanckhis is implied by Theorens.
Pay-performance sensitivity here is dollar-dollar sensitivity. The total value
of performance-based compensation increases in firm size. Thus, the model
is consistent with the standard empirical findings fraviurphy (1999).

1990
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Additionally, governance is increasing in firm size, consistent Wigigarwal
et al. (2009). These articles show the relation holds in aggregate. This model
is consistent with those empirical results.

4.1 Compensation implications

Equilibrium in the model specifies executive compensation, pay-performance
sensitivity, and governance within a single managerial labor market, so
comparative statics provide empirical implications for analysis of segmented
managerial labor markets. Thus, these can be applied to both cross-industry
analysis and cross-country analysis, because the managerial labor market is
likely segmented by industry and country. These predictions are for analysis of
matched firms.

(2) Governance is increasing in the dispersion of firm productiviityis
is implied by Corollary3; dispersion of firm productivity i®. When firms
are close together, they force the market price for managerial talent high. The
large firms are forced to grant generous executive compensation. When firms
are more disperse, firms do not need to grant as much equity to their managers,
so they will exercise more governance. This could be tested across industries,
countries, or time3

Eisfeldt and Rampinf2006) find that dispersion of productivity is counter-
cyclical using census data; the variance of productivity is higher in recessions
than in booms. Given this, my model suggests that governance will also be
countercyclicak® governance should be tight in recessions and lax in booms.
Many (seeBogle 2005) have suggested that governance became slack during
the 1990s and attributed this to investors becoming lazy because of large
returns. CorollanB suggests that this may have been optimal.

(3) When governance costs increase, executive compensation and pay-
performance sensitivity increase, and governance decreksesomparison
across industries, governance costs can be thought of as difficulty of gover-
nance. As governance cosks,increase, fewer firms find governance worth
the cost (Corollary), so firms must pay managers more (Corollayy

(4) At small firms, executive compensation and pay-performance sensitivity
are increasing in agency costs. At large firms, executive compensation and
pay-performance sensitivity are U-shaped in agency costs. At sufficiently large
firms, governance is increasing in agency coSimall firms find governance
too expensive, so they must pay managers enough to behave. When agency

This assumes that there is a static equilibrium operating at any point in time. Because of the structure of the
problem (common knowledge of size and talent), any optimal dynamic contract collapses to repeated static
contracts, unless the firm can prevent the manager from going to another firm. A firm cannot punish a manager
for poor performance if another firm can hire the manager. In order for a long-term contract to improve value,
the manager must be able to commit to never working for anyone else, which is not reasonable.

Within my model, a recession can be thought of as a decreasdeimd an increase ia such that firms are less
profitable and more dispersed. Such a change in parameters will result in lower total executive compensation,
lower pay-performance sensitivity, and increased governance.

1991
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costs increase, small firms pay managers more. When agency costs increase,
more firms find governance to be worthwhile (Coroll&)y All else equal,
large firms pay more when small firms pay more but pay less when more
firms exercise governance. CorollaByshows that the first effect dominates
for large values of., but the second dominates for small valued ofesulting
in the U-shaped relation. Note that this is U-shaped in the parameter space;
executive compensation increases at all firms or decreases at all firms within
an industry, all else equal. If pay-performance sensitivity decreases j#hen
increases, governance clearly increases. When pay-performance sensitivity
increases, governance still increases at sufficiently large firms (Cor8)ary

(5) Industries with more talented managers exercise more governance but
have lower variance of executive compensatiGovernance is more cost
efficient than performance-based pay when the manager is more talented (The-
orem1), so more firms exercise governance in industries with more talented
managers (Corollarf). Sufficiently large firms have lower pay-performance
sensitivity and stricter governance in industries with more talented managers
(Corollary 3). Thus, the model suggests that more talented managers are
governed more strictly, whether the comparison is made within industry or
across industries. This is distinct frofermalin and Weisbac{i1998), which
suggests that firms with more talented managers are governed less strictly.

Industries with more talented managers have more valuable firms, so small
firms pay managers more. If the change affects the variance of talent (decrease
B or increase), executive compensation decreases at sufficiently large firms.
If all managers increase in talenfy{ax increases), the impact on executive
compensation is unclear (U-shaped relation). This loosely suggests that the
variance of executive compensation should decrease in managerial talent.
Similarly, the model suggests that the variance of pay-performance sensitivity
should be increasing in managerial talent.

4.2 Voluntary governance firms

In many countries, regulators must treat all firms the same; regulators set
standards all firms must satisfy. Under a governance floor, the model pre-
dicts an equilibrium with three types of firms. Wasted governance firms are
forced to implement governance so strict that the incentive compatibility con-
straint is lax. Excessive compensation firms pay managers strictly more than
their outside option. Voluntary governance firms use more governance than
required.

(6) Comparing multiple industries in one country, the number of voluntary
governance firms in an industry is increasing in the severity of agency dosts,
Because the regulator must apply the same governance floor to all industries,
the governance floor is fixed across industries within a single country. The
managerial labor market is likely segmented by industry, so CoroMary
applies to cross-industry tests. The number of voluntary governance firms

1992
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is (1 — max{x*, x°}) (Lemmabs); Corollary 4 shows that bothx® and x*

are decreasing iri. Intuitively, as agency costs increase, more firms find
governance worth the cost, 36 decreases. Also, small firms must grant a
larger equity share to induce behavior, sodecreases because fewer firms
must grant an equity share larger than necessary to induce managerial behavior.

(7) Comparing multiple countries, the number of voluntary governance
firms in a country is hump-shaped in the severity of agency cDéferent
countries can implement different regulatory regimes. If each country chooses
governance regulation optimally, CorollaByapplies to cross-country tests.
Corollary 6 shows thatx* is decreasing inl, but x¢ is increasing inA.

As agency costs increase, more firms find governance worthwhilec* so
decreases. An increase in agency costs also makes governance regulation
more attractive, so the regulator implements stricter regulation (Cordiary

so thatx® increases (Lemm&a shows thai® is increasing iny ). Because the
number of voluntary governance firms (i — max{x*, x°}), the relation is
hump-shaped.

(8) In a comparison of multiple industries in one country, industries
with higher governance costs have fewer voluntary governance firms. In a
comparison across countries, the relation is hump-sha@mernance costs
are given byx. Corollary 4 shows thatx* is increasing ine, but x® is not
affected byx, which implies the cross-industry result. Coroll&ghows that
X* is increasing inc, butx® is decreasing ir.

(9) In a comparison of multiple industries in one country, industries with
more talented managers have more voluntary governance firms. The relation
across countries is hump-shapethalent is increasing infyax and b but
decreasing irB. Corollary4 shows that botlx* andx® are decreasing ifipax
andb but increasing inB, which implies the cross-industry result. Corollary
6 showsx* is decreasing iMMyax andb but increasing inB, yet x¢ has the
opposite relationship (increasing Tiyax andb but decreasing ifB).

The cross-country results are made under the assumption that there is one
industry per country. If there are multiple industries per country, the optimal
floor results in the following spillover effect.

(10) The number of voluntary governance firms in a given industry is
decreasing in the level of managerial talent and severity of agency costs in
other industries in the same country but increasing in the level of governance
costs in other industries in the same counfriis follows by Corollary7.

The number of voluntary governance firms should be measurable. However,
the number of wasted governance firms and excessive compensation firms
are likely more difficult to measure. Thus, the following implications are
potentially testable.

(11) In a comparison of different industries in the same country, there are
more wasted governance firms in industries with less talented managers, lower
agency costs, and lower dispersion of firm productivity. In a comparison across
countries, there are more wasted governance firms in countries with more
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talented managers, higher agency costs, and lower governance tbsi®
arex® wasted governance firms. Because the regulator must treat all industries
the same, Corollary applies to cross-industry analysis. Corollatyshows
thatxC is decreasing ifiTwax, — B, b, 4, a}. Different countries can implement
different regulatory regimes, so CorollaByapplies to cross-country analysis.
Corollary6 shows thak® is increasing ifTyax, —B, b, 4, —«}.

(12) In a comparison across industries in the same country, there are
more excessive compensation firms in industries with higher governance
costs and higher dispersion of firm productivity. In a comparison across
countries, there are more excessive compensation firms in countries with
less talented managers, lower agency costs, and higher governance costs.
There are magx* — x¢, 0} excessive compensation firms. Corolldrywhich
applies to cross-industry analysis, shows tkitis increasing inx and x©
is decreasing ima. Corollary 6, which applies to cross-country analysis,
shows thaix® is increasing in{Tmax, —B, b, 4, —«}, but x* is decreasing in
{Tmax, —B, b, 4, —x}.

(13) There are more wasted governance firms and fewer excessive compen-
sation firms in a given industry when the other industries in the same country
have more talented managers, higher agency costs, and lower governance
costs. This is implied by Corollary7; x°¢ is increasing ind from other
industries, for& € {Twmax, —B,b, 4, —x}. Governance regulation is more
beneficial when there are more talented managers, agency costs are higher,
and governance costs are lower. Thus, regulation will be tighter, and there will
be more wasted governance firms in this industry (Lendrshows thatx® is
increasing iny ).

Finally, the model loosely suggests the following empirical implications.

(14) Executive compensation, pay-performance sensitivity, and the value
of performance-based compensation decrease when governance regulation
is implementedThis result follows under optimal regulation (Figutg and
under the optimal floor. Small firms harm large firms by granting managers
excessive executive compensation. Requiring firms to govern more forces
small firms to govern more and pay less, allowing large firms to pay less as
well. Thus, almost any regulation that requires firms to exercise more gov-
ernance should result in lower executive compensation and pay-performance
sensitivity.

(15) When governance regulation is enacted, large firms increase in value,
whereas small firms decrease in valukhis result follows under optimal
regulation (Figure3) and under the optimal floor. Executive compensation
decreases after governance regulation is implemented. This change should
improve the value of large firms and harm the value of small firms (large firms
prefer using governance, whereas small firms prefer using compensation to
induce behavior). Further, this result still holds under inefficiently strict regu-
lation. If you regress the abnormal return of regulation on firm characteristics,
there will be a positive coefficient on firm size.
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5. Policy Implications

When governance regulation is enacted, the model predicts that large firms
increase in value, whereas small firms decrease in value. Executive com-
pensation, pay-performance sensitivity, and the dollar value of performance-
based compensation decrease at all firms when governance regulation is
implemented. This appears to describe the impact of SOX (Sesi)n

The model suggests policy implications to maximize investor welfare (as
shown in Sectior2.1). Optimal regulation enforces governance standards that
increase with firm size, leaving the smallest firms alone. Optimal regulation
can be implemented with a subsidy of governance costs or a tax policy that
limits deductibility of executive compensatidf.

5.1 Implementation and cost of regulation

The model shows that regulation can improve investor welfare, even when
firms are behaving optimally and maximizing shareholder value. In Section

2.1, the regulator knows the size of each firm, knows the distribution of talent,

and is granted the flexibility to regulate governance at each firm. It may be

difficult to enforce governance requirements at all, especially at the firm level.

This section discusses how regulatory costs affect the optimal regulation and
proposes alternative methods to address the externality.

Whether regulation improves welfare depends on the limitations and costs
associated with it. If there is a fixed cost of regulation (e.g., paying a regulator),
but no variable costs, then the optimal governance regulation will unchanged
(from Theoremd), provided the cost is not too high; either regulation is worth
the cost or it is not. Alternatively, if regulatory costs are only variable costs
(e.g., a cost for imposing regulation on each firm regulated), the optimal
regulation is similar but less strict. Specifically, optimal regulation is similar
to Theorem4, but with a largex,, regulating fewer firms.

Rather than an explicit cost, the regulator may be granted limited flexibility.
As shown in SectioR2.2, if the regulator must implement the same governance
requirements on all firms, it may be optimal to not implement regulation. When
a governance floor is implemented, some firms will be forced to use wasteful
governance.

Throughout the article, the cost of governanceds wherex is constant
across firms and regulatory environments. However, regulating corporate
governance may change Governance requires inputs, which likely have
an upward-sloping aggregate supply curvex ls an increasing function of
aggregate governance, governance regulation becomes less attractive. Though
optimal regulation still takes the same form, the regulator requires less of it.
Governance costs increased after SOX passed, so this concern is important.
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The difficulty and cost of implementing governance regulation may be
sufficiently large that it is worthwhile to consider alternatives. Rather than
regulation, the government can provide incentives for firms to practice more
governance.

Theorem 6. Tax policy and subsidies can improve investor welfare.
1. A small subsidy of governance costs improves investor welfare.

2. Optimal governance regulation can be implemented by a subsidy of
governance costs if the government can raise funds from investors
efficiently.

3. Limiting deductibility of all payments to the CEO, made revenue neutral
by a decrease in the corporate income tax, always improves investor
welfare. Optimal regulation can be implemented through the tax code
if the corporate income tax rate is high enough.

If the government raises funds inefficiently, thénholds for any finite
inefficiency (of course, this requires that government revenue is not already
maximized). For2, it is important that the government can raise funds
efficiently. With inefficient taxation, the optimal subsidy is smaller, resulting
in an outcome similar to Theorembut with fewer firms regulated. Though
this fails to implement the optimal regulation, subsidizing governance may be
more efficient than regulation if regulatory costs are high.

The final point of Theoren®, 3, shows that limiting the tax deductibility
of executive compensation could replace corporate governance regulation
with no cost to the government. This change must be revenue neutral (by
lowering the corporate income tax rate) in order to improve investor welfare.
This must apply to all executive compensation, not just base pay, so Section
162(m) does not substitute for governance regulation. Of course, if executive
compensation is taxed, companies may find another way to reward their
executives, unraveling the incentive effect of the tax scheme.

5.2 Sarbanes-Oxley

Sarbanes-Oxley (SOX) was passed in 2002, following the accounting scandals
of 2001. The impact of this law is still the subject of deb&bkhaochharia and
Grinstein(2007) show that SOX had a positive effect on firms, and Hochberg,
Sapienza, and Vissing-Jorgensen (HSVJ; 2009) find that SOX had a positive
effect on some firms’ market value. In contra8hang(2007) documents a
negative stock market response to the passage of SOX.

The results on size from the model can explain these contrary findings.
Governance regulation improves the value of large firms, whereas it harms
the value of small firmsChhaochharia and Grinsteif2007) show that,
among firms impacted by SOX, large firms increased in value but small firms
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decreased in value, relative to a control group. The authors attribute this to fixed
costs in governance. However, their estimates of the increase in firm value from
governance are so large that it seems doubtful that large firms would forego
them, even if management had full control. This article suggests that the losses
to small firms were crucial to the gains at large firms. Governance regulation
decreases the negative externality that small firms impose by overpaying their
CEOs. This interpretation is supported Bhung (2008), who shows that
firms with poor governance lowered pay-performance sensitivity in response
to SOX, andChhaochharia and Grinstef2009), who show that firms forced
to increase governance lowered executive compensation, specifically equity-
based compensation, in response to SOX.

The results irHSVJ(2009) can similarly be explained by siz¢SVJ(2009)
use a novel approach for identification of bad governance firms—Ilobbying
behavior. HSVJ assume that if a firm lobbies against the strict implementation
of SOX, that manager is extracting rents from poor governance. HSVJ show
that lobbying firms increased in value relative to nonlobbying firms. My model
sheds light on this finding. Because CEOs at large firms take substantial pay
cuts when regulation is enforced, these CEOs would be the first to lobby
against SOX. The lobbying firms tend to be much largefd8VJ(2009) than
those that do not lobby, so their findings are consistent with this intuition.

The model shows that large firms benefit from regulation, so they have a
positive return when matched with other firms, consistent Withhaochharia
and Grinstein(2009) andHSVJ (2009). Large firms benefit from any regu-
lation, so these findings fail to address whether regulation improved investor
welfare. The key question is whether the benefit to large firms outweighs the
harm to small firmsZhang(2007) examines stock market reaction to news
that SOX was more likely to pass or was likely to be harsher and found that
the market had a negative reaction. This is consistent @Gfithaochharia and
Grinstein (2007), because the authors remove the smallest firms from their
sample (due to their matching methodology), so their small firms are still rather
large. HoweverZhang(2007) suggests that SOX was expected to do more
harm than goodZhang(2007) is plagued by the absence of a control group, so
the results are difficult to interpret. AlternativelySVJ(2009) include a back-
of-the-envelope calculation suggesting that SOX improved investor welfare.

There are different types of governance, so we need to consider if a
particular governance measure is similargan the model. In the model,
governance lowers the benefit of misbehavior for the manatfgv.J (2009)
find that the effect is concentrated in firms that lobbied against enhanced
financial disclosure—the measures most likely to improve transparency and
make misbehavior more difficul€hhaochharia and Grinstef2007) identify
affected firms as those that failed to meet independence requirements for
directors or failed to satisfy internal control requirements. These requirements

21 Guthrie, Sokolowsky, and Wa{2012) attribute the results Ghhaochharia and Grinstef009) to outliers.
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make misbehavior more difficult. Thus, these articles are likely measuring
governance similar tg in the model.

In the model, there is a single market for CEO talent, and CEO talent is
equally useful at all companies. However, it is unreasonable to think that the
CEO of a manufacturing firm and the CEO of a financial firm could switch
companies without any loss. The market for CEOs is likely segmented by
industry. Thus, one can interpret this model as expressing an equilibrium in
a specific industry, an interpretation supported by the fact that the positive
returns in HSVJ are dampened when controlling for the one-digit industry
category. Because each industry likely has a different market for CEOs,
different governance standards for different industries could make sense.
Corollary 5 could be used as a guide for this. However, industry-specific
governance regulation would likely result in perverse outcomes, creating an
incentive for firms to pretend to be in a different industry to dodge regulation.

The model has two important implications for governance regulation. Many
critics have charged that SOX forces firms to exercise wasteful governance.
Theoremb shows that the optimal flo@waysresults in wasteful governance
at some firms; it is a cost of restricting the regulator to treat all firms the same.
However, Theorend shows another important result—there will be voluntary
governance firms under the optimal floor. A crucial test of whether governance
regulation is too harsh is this—find a firm that voluntarily exercises stricter
governance than is required by law. If you cannot find such a firm, the regulated
floor is too strict. Further, the optimal floor is decreasing jiso if governance
costs are higher than expected, the governance floor should be relaxed.

. Conclusion

The article models an economy of firms and managers. Firms face an agency
problem, which they can solve by paying the manager enough or by exercising
governance. When a firm increases governance, that firm can lower executive
compensation, and other firms can lower executive compensation as well
because of the managerial labor market. Because firms do not enjoy the
full benefit of their governance, there is a positive externality to gover-
nance, providing a role for corporate governance regulation. Small firms find
governance too expensive, whereas large firms find governance worthwhile.
When small firms do not use governance, executive compensation increases
at large firms. Optimal governance regulation forces some firms to increase
governance to limit excessive executive compensation. Optimal regulation
ignores the smallest firms and implements governance standards that increase
with firm size.

Most regulators are restricted to the use of a governance floor; they must
apply the same floor to all firms in all industries. Thus, the model provides
distinct cross-country and cross-industry implications for the number of
voluntary governance firms. These implications should be testable.
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Appendix: Proofs

Proof of Lemmadl. Pick a contract with governangeand compensatio@(-) such that there
exists a set of positive measufec Y, where the manager repo§gy; g) < y fory € A. Set

Cy) = 20 —g)(y — V) + C(® for all y € A. ContractC induces the manager to report
truthfully. This improves the objective by at least 1 1(1 — g)] fA (y—=9(,2)dF > 0.

(The objective may increase by more, because the manager might yepmtead ofy when

y’ > y is the realized cash flow.) Because this change improves the objective, no such contract
can be optimal. Therefore, the firm induces truthful reporting with probability 1 in any optimal
contract.

Proof of Theorenl. WhenUg > ST, the project ceases to be profitable. WA&T < Ug < ST,
settingC (y) = g—%y satisfies the incentive compatibility constraint (IC) and the limited liability
constraint (LL). The firm cannot lower the manager’s expected payoff, because the participation
constraint binds, and the incentive compatibility constraint is lax, so this contract is optimal for
the firm.

If Ugp < AST, the optimal contract will be equity. Because the IC is slack at O, the LL
binds at 0, soC(0) = 0. Suppose (to the contrary) the solution to this problem involved
overpaying the manager at any cash flow or, equivalently, fzate supportF) such that
C(ST2 = A(1—9)STz+ o, whered > 0. The IC requires overpaying for all larger cash
flows or, equivalently, tha€ (STZ) > 2 (1-g)STZ+dforall Z > 2.22 By not overpaying,
settingC (ST2 = 4 (1 — g) STz the firm can decrea:{é(ST i) by 6 and increase the objective

byod|l— Iim_F (&) |. Thus,C (ST2 = 1 (1 - g) STzalmost surely in any optimal contract.
The problgg Zsimplifies to
mgax ST—-2(1-9)ST—-«gS (A1)
st. A(1—9g) ST > U,
ge[0,1].

The objective becomeST(1— 1) + S(AT — k) g, so governance is beneficial for the firm
whenT > L. If T < %, governance is too expensive, go= 0 andC(ST2 = ASTz If

T > % governance is efficient for the firm, so the manager’s participation constraint binds and
4 (1—g) ST=Up. Thus,g = 1 — 2, andC (ST2 = UgzwhenT > &. ]

Proof of Lemm&. Suppose that there are two managérs ¢ Tp > 0) and two firms § >

S > 0). Letw, be the equilibrium wage paid to manager 1 anglbe the wage paid to manager

0. Firm 1, with governance leveh, prefers to hire manager 1 rather than manager 0 iff

ST — w1 —xk01S > S To — wo — k1S (A2)
S (Ty — To) > w1 — wp.
Similarly, firm 0, with governance levey, prefers to hire manager 1 rather than manager 0 iff
ST1 — w1 — x9S = STo — wo — Yoo (A3)
S (Ty — To) = w1 — wp.
Governance levels do not impact the labor market outcome, because governance is chosen before
the firm hires the manager.
Formally, if the firm overpays at ang e supportF), then the firm must also overpay for &l € {Z|Z e

supportF),Z > z}.
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Suppose to the contrary that firm 0 hired manager 1 and firm 1 hired manager 0. This is optimal
for the firms iff

S (T1—To) < w1 —wp < (T —Top). (A4)

BecauseS;, > § > 0andTy > Tg > 0, S, (T1 — Tg) > S (T1 — Tp). This is a contradiction.
Therefore, the larger firm hires the more talented manager.

Extending to the continuous case(x) must be a strictly increasing function by identical logic.
Because any set of firms must hire a set of managers of equivalent measure, and becpusg
andm € [0, 1], it follows thatm(x) = x. |

Outline of Proof of Lemma. The proof of Lemma&, in the Supplemental Materials, is structured
by the following logic. The outside option of manageis to work at another firmx’ # x. Firm x’

is willing to replace managed with managex if the profit of firm x” increases by hiring manager
x. If firm x’ grants manager equity shares (x, x’), hiring managex is profitable only if

(1=8(xx))S(K)Tx)—xg (X)S(X) > (1= (X)) S(X) T (X') —xg (x') S(X') . (A5)

Thus, firmx’ is willing to pay up tog (x') S(x') T (x) + S(x’) [T (x) — T (x’)] to hire manager
x. The firm most willing to pay for manageris firm x — dx (see the Supplemental Materials).
Therefore,

LOSK)TX =>X—dX)SX—dX) T (x—=dX)+S(x—dx)[T (X) = T (X —dx)] (A6)

or, equivalently,adi (BST) > s%&_ -

Outline of Proof of Theorer®. The proof of Theoren®, in the Supplemental Materials, is
structured by the following logic. Forcing the marginal firm to exercise a little more governance
benefits all large firms but only costs the marginal firm about the same as the benefit at each of
the large firms. Thus, implementing a small amount of efficient governance regulation has a first-
order benefit but a second-order cost, so efficient governance regulation strictly improves investor
welfare. |

Outline of Proof of Lemmad. The proof of Lemma}, in the Supplemental Materials, is structured
by showing that the following claims hold. The participation constraint binds farx®, and the
incentive compatibility constraint binds for e [x©, x*]. Because firm size increases faster than
talent, for a sufficiently large firm, granting of equity is sufficient in retaining the manager.
Becausex® = 0 whenZaTyax > B(1+q)P[1+2 (8 —1)], the incentive compatibility
constraint binds for small firm(< x*). |

Proof of Theoren8. Lemma4 shows that the participation constraint binds for large firms, so for
x e [x*,1],

BX)SK)T (X) = B (x*) S(Xx*) T (x*) + % [@+a-x"2 - (1+q-x)"72],
(A7)
whereas for small firms, the incentive compatibility constraint binds, s @f0, x*], 8 (x) = 4.
Governance is costly, so firms use only the amount needed to induce proper behagior) so
1-— ﬂ)ﬁ The result that total compensation is increasing follows directly from the participation
constraint,$ (X) is shown to be strictly decreasing in the Supplemental Materials. Governance is
increasing becauggis decreasing. |

QOutline of Proof of Theore. The proof of Theorem, in the Supplemental Materials, is
structured by showing that the following claims hold. First, the regulator never lowers governance.
Second, the endogenous participation constraint binds at all regulated firms. This results in
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a cutoff, xg, which is shown to be the (unique) solution to(x;) = O, wherey (x') =
jxl/ (1— ﬁ@) dx. This implies thatx; < x*, becausd (x) > % forall x > x*, y (x*) > 0.
Finally, if w (0) > 0, the regulator set3(0) = 1. |

Proof of Corollaryl. The regulator requires firmto implement governanag (x) = 1— /’i@
where

B 0OSOOT (0 = i (x0) SO T (xa) + o [(A+a =3P = L+ —x)2].
(A8)
Because%% = —% %57', g is increasing iffy is decreasingg; is strictly decreasing fox > x;
by identical argument to the proof of Theoré@nsubstitutinge* with x;. |

Outline of Proof of Lemm&. The proof of Lemmd, in the Supplemental Materials, is structured
by showing that the following claims hold. The participation constraint bindxfer x¢, and
the incentive compatibility constraint binds fere [x¢, x*]. The participation constraint always
binds at large firms because governance is worth the cost (Thegrdrhe proof is concluded by
showing tha® = 0 for lax governance floors, € [0, yo], thatx® = 1 for very strict governance
floors,y e [y, 1], and thaix® is strictly increasing iry wheny e (yq, 72). [ |

Outline of Proof of Theorend. The proof of Theorenb, in the Supplemental Materials,

is structured by the following logic. The regulator cares only about investor welfare, so she
chooses the governance floor that maximizes aggregate firm value. Her objective fuRction,

is aggregate firm value. The proof shows tlﬁ is constant on(0, yg), strictly decreasing on

" . d_R _ d4R
(70, y1), strictly decreasing ofy1, y»), and constant oy, 1). Further,Ty (y0) = & (70)

d_R diR d_R di R - .
and <= (72) = %yf (r2) < 0, but = (y1) > j’Ty (y1)- Therefore,%‘?R is decreasing,
so R is globally concave, so the optimal floor is unique, except WI%%(O) = 0. Thus,
yopt € {0} U (70, y2) without loss of generality. ]

Outline of Proof of Corollany2. Firms larger than firnx* practice governance, so there arext
voluntary governance firm* solvesT (x*) = . The proof, in the Supplemental Materials,

x* dx* dx* dx* dx*
showsthal‘fj—,( >0, S <0,m <0,%g > 0,and*y <O. | |

Outline of Proof of Corollary3.  Executive compensation at firm > x* is given by
wx) = B(x*)S(x*)T (x*) + aA_BB [(1+ q-—x)P2—(1+q- x*)b_a], pay-performance
sensitivity satisfieg§ (x) S(xX) T (x) = w (x), governancgg (x) = 1 — £X) and firm value

VR

TTX) = SX) T (X) — w (X) — kg (X) S(x). Comparative statics are found in the Supplemental
Materials using total differentiatior{- from Corollary2). [ |

Outline of Proof of Corollaryd. The proof is in the Supplemental Materials. Wheris fixed,
x¢ satisfiesp (x®) = 0 andx* satisfiesT (x*) = %. Comparative statics are found using total
differentiation. |

Outline of Proof of Corollary5. The proof of Corollary5, in the Supplemental Materials, is
structured by the following reasoning. The optimal floor can be in the following ranggs:= 0,

yopt € (70, 71), Yopt = 71, andyopt € (y1,72)- If it is optimal not to implement a floor
(yopt = 0), a sufficient increase in any of the paramet€igax, —B, b, 1, —x} will induce

the regulator to implement a floor. Wheropt € (70, 71) OF yopt € (71,72), the optimal

floor is an interior solution, so the equilibrium is defined by three equations: the regulator's
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first-order condition,‘%e (ropt) = 0, the definition ofx®, ¢ (x°) = 0, and the definition of
x* T (X*) _ %23 |
Outline of Proof of Corollarys. Whenyopt € (70, 71) U (71, 72), the equilibrium is defined
by three equations: the regulator’s first-order conditié&, (vopt) = 0, the definition ofx,

¢ (x®) = 0, and the definition ok*, T (x*) = £.1f y = y1, Xx® = x*, so comparative statics are
identical forx® andx*. The proof is in the Supplemental Materials. |

Outline of Proof of Corollary?. The proof, in the Supplemental Materials, shows a generalization
of Theorenb, with N industries. The first-order condition for optimality of the governance floor is

N
> dd'j“ (y) = 0,whereRy is aggregate firm value for industry The cutoffsx;; andxg, satisfy
n=1

T (X3) = 0 andgn (x5) = 0, whererp andgn are defined as in Lemn with parameters from
industryn. |

Proof of Theorem6. Suppose that the regulator pays a sha@f governance costs—when
firm x implements governance levg| the government payé«g (x) S(x), and the firm pays

x (1 —9) g (X) S(x). The cost of governance for a firm becomed. — J) g (x) S(x), so the firm
solves the same problem as in Sectigmisingx (1 — J), rather than, as the cost of governance.
By Theoreml, a firm uses governance if > x* (6), whereT (x* (6)) = M Lemma4

and Theoren8 hold. Therefore, a subsidy @fis behaviorally equivalent (sangand ) to the
outcome when the regulator chooses the optimal form of regulation from the proof of Theorem
4 and regulates all firms larger thaet (6). BecauseT is strictly increasingx* () is strictly
decreasing. Implementing a small subsidy (changifrgm O to a small strictly positive) strictly
improves welfare, because it moves the outcome closer to the optimal outcome. This Jroves
Defined; such thafl (x1) = @ Thus,x* (d1) = X1, S0 subsidizing; of governance costs

is behaviorally equivalent to the optimal regulation in Theoreamd thus proveg.

Alternatively, suppose that the government implements a flat corporate income tax, does not
subsidize governance, and makes executive compensation only partially tax deductible. For every
dollar a firm pays its executive, taxable income of the firm decreasgs bje firm's expected
cash flow (before taxes) BT — ST —«gS butits tax bill ist (ST — pfST — xkg9). The firm's
objective becomes

M=@1-17)ST—(1—pt) ST—xgS(L—1). (A9)

The IC constraint binds, sé = 1 (1 — g), and thus

M=[1-7t—A-pr)A]ST+g[(L—pt)AT —x (1 —1)] S (A10)
Therefore, a firm exercises governanceTiff > % 11—_;1 . Becausep € [0,1], (1—p7) €

[(1—1),1]. Defined (p) sc_) that[1 — 6.(/;)] = 11_—/;. By choosing_pl_ _such thato (pl)_ =__51,

3 follows from 1 and 2. p is well defined ift > d1. Therefore, limiting tax deductibility of
payments to executives is behaviorally equivalent to subsidizing governance if the corporate tax
rate is high enough. [ ]

Results are less intuitive wherpt = y1. The regulator finds; optimal when it is optimal to set® = x* or

. diR d_R d_R d. R . . )
equivalently whenﬁ'y— (y1) <0< T (r1) (becauseT/ (r1) > %y (y1). this is possible). Comparative
statics are similar to the interior case at the corner%& (y1) =0or %y—R (y1) = 0). If %"y—R (r1) <0<
dﬁy—R (y1), this strict inequality still holds after a small change in parameters, the equilibrium under optimal
regulation is defined by three equation§: = x*, ¢ (x) = 0, andT (x*) = %. The only clear comparative

o ) dy
statics in this case ar%; > Oandﬁ > 0.
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