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Abstract

We analyze corporate fraud in a setting in which managers have superior information but are biased against
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1. Introduction

The desire to keep or increase their private benefi control often biases managers in favor of
corporate expansion plans, even when these areofitapte, and against liquidation or

restructuring decisions, even when these would édrable. But shareholders can design the
internal governance of the company so as to méigfais managerial bias toward empire building
and against efficient liquidation. To this purpogy can rely on two main mechanisms. First, they
can rely on monitoring, for instance by appointmglitors and independent directors to verify the
information provided by managers and oversee tHerisions. Second, they can design the
compensation of managers so as to induce themawder truthful information on the firm’s

prospects and to deter them from inducing auditorvalidate false accounting data. To this
purpose, one can combine a variety of contracttiaees, ranging from equity and option-based

compensation to severance pay.

The design of internal corporate governance doescwur in a void, however: its effectiveness
in controlling managerial incentives depends naondity on external governance rules, that is, on
the legal provisions that constrain the extractadnprivate benefits of control, and those that
enhance the reliability of the information reporteg managers. The purpose of this paper is to
analyze how external governance rules affect ttexnal governance of companies, and how they
jointly affect managerial incentives and corpolateestment decisions.

On the whole, our analysis underscores that difteexternal governance provisions have
opposite effects on the internal governance ofdireome act as substitutes of internal governance
mechanisms, while others enhance their effectienemnd therefore complement them.
Specifically, rules that directly constrain theagnitude othe private benefitthat managers can
extract, such as norms forbidding or limiting rethtparty transactions, will tend to be partly
counteracted by weaker internal governance: fdaite, they may induce firms to lower the pay-
performance sensitivity of managers’ compensationinvest fewer resources in auditing.
Conversely, rules that enhance thenitoring mechanismavailable to shareholders, such as those
that promote the loyalty of auditors or independdiréctors, will encourage companies to step up

monitoring activities in their internal governance.

This distinction is relevant to a recent stranctwipirical research that tests whether firm-level
internal governance tends to substitute or comphneceuntry-level external governance. The
evidence is ambiguous. Several studies suggesinteamal and external governance are substitutes

in their effects on company valuation (Aggarwal [E&tulz and Williamson, 2007; Chhaochharia
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and Laeven, 2009; Durnev and Kim, 2005, Klapper &oge, 2004, and Lins, 2003). But
Aggarwal, Erel, Stulz and Williamson (2009) repddvidence that investment in internal
governance and investor protection are complemeiter than substitutes” (p. 3167): foreign
firms invest less in internal governance mechanidmsprotect minority shareholders than
comparable U.S. firms. This finding is consistenthvthat of Doidge, Karolyi and Stulz (2007),
who document a positive correlation between compewgl governance scores and the country-
level degree of shareholder protection in finargideveloped countries, though not for emerging
market countries. Our model suggests that the @ighis correlation may depend on the specific
external governance provisions under investigatiba, key distinction being between those that
directly limit private benefits of control and tleshat enhance the effectiveness of monitoring

within companies.

We study these issues in a model where managelsetes informed than investors, but, due to
the private benefits of empire building, may hdwe incentive to misreport information and even to
bribe auditors when liquidation would be optimaboP external corporate governance strengthens
their bias against liquidation and their incentieefraudulent accounting. To explore how the
company’s internal governance reacts to externgeg@nce rules, initially we hold managerial
compensation fixed — assuming that management maxagenously given equity stake — and
focus on the role of auditing as an internal gogaoe mechanism. Auditing is taken to include not
only checks by outside auditing firms but also fiesition of corporate accounts by internal auditors
and independent directors. The informational badisorporate policies can be improved by

stepping up any of these activities.

The optimal audit quality turns out to have a nooroetonic relationship with shareholder
protection. With poor shareholder protection, amditare ineffective and so hardly worth hiring,
since managers would bribe them anyway to avoididafion. In an intermediate range of
shareholder protection, it becomes optimal to laweitors to deter managerial fraud. Over this
range, the better is shareholder protection the ike$o be invested in auditing. In the limit, when
external governance is very good, auditing is agagless: if managers are very well aligned with
shareholders, they can be trusted to do the righgt Also the regulation of auditing firms affects

optimal audit quality: the stricter is auditing tdgtion, the less likely that auditors will takel®s

! In the case of external auditors, audit quality ba improved by increasing the accuracy of veaifan, for
instance by requiring external confirmation of tt@mpany’s credits, performing on-site inspectiofis o
inventories and directly interviewing managers amdployees at various levels. In general, this great
verification effort by auditors involves costs grins of man-hours by qualified personnel and otiests,
and so translates into steeper auditing costhéoctistomer company.

8



from managers to misreport information, so thas itvorth spending more resources on auditing.
Thus, audit quality has a relationship of subsibility with shareholder protection but one of

complementarity with auditing regulation.

In the second part of the paper, we let shareh®ldenose jointly audit quality and managerial
compensation. An incidental but important resultthat in this model optimal compensation
invariably takes the form of “paying the CEO fopoeting bad news”, which can be interpreted as
severance pay, since bad news are followed bydajian of the company. We find that if audit
quality and severance pay are chosen optimally jandly, an improvement in shareholder
protection tends to trigger decreased reliance ah.lConversely, stricter auditing regulation has
opposite effects on the two dimensions of integ@ternance: it calls for reduced severance pay,
but for enhanced auditing intensity. In summaryjlevin general internal corporate governance
tends to have a substitutability relationship wattiernal governance rules, an important exception
arises in the case of the relationship betweent audility and the strictness of auditing regulation

which are complements.

Another byproduct of the analysis is that equitgdzthand option-based compensation play no
role in optimal managerial compensation. This isdose the agency problem analyzed in the
model arises from the “empire-building bias” of thhanagement, rather than from the inefficiently
low provision of managerial effort. This bias igeetively tempered by severance pay, in line with
the results of Levitt and Snyder (1997), Inderst Bhiller (2008), Eisfeldt and Rampini (2008) and
Laux (2008). Equity-based compensation is a lefisiazit way to affect this bias, because it does
so at the cost of giving the manager a rent in gatates. Option-based compensation is even less
appropriate: it provides no penalty for inefficiezdntinuation, and may actually exacerbate the

manager’s continuation bias (if options have shesting).

Our paper is related to recent literature on managéaud. While our analysis takes into
account that shareholders can restrain managexshiives to engage in fraud both via the design
of their compensation and via the intensity of #ndi related papers tend to concentrate on each of
these two levers separately: for instance, Goldrmad Slezak (2006) focus on equity-based

compensatiofi,while Povel, Singh and Winton (2008) analyze inoes monitoring effort

2 Benmelech, Kandel and Veronesi (2007) also focusquity-based compensation when managers can lie
about the firm’s growth prospects, and show thaf idynamic setting it is optimal to index manaderia
compensation both to the stock performance andéocompany’s earnings. Like Goldman and Slezak
(2006), they do not consider monitoring as an &muftid governance tool.
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Our model of auditing is related to the analysiPge (1993). There, however, audit quality is
assumed to be unobservable, which directly gereeategency problefnin contrast, in our model
audit quality is observable, the agency problersearfrom the manager’s superior information and
imperfect alignment with shareholders, and it mateed to auditors if managers bribe them. Our
problem is more akin to that studied by Kofman drmvarrée (1993), where an imperfectly
informed agent — the auditor — plays a useful mlenonitoring a perfectly informed one — the
manager — because his incentives are better aligitbdhose of the principal. The key difference
is that in our setting external corporate govereaaitects the severity of managerial moral hazard,

and thereby optimal auditing intensity as well ascaitive compensatioh.

Finally, a growing empirical literature has invegstied how the incidence of managerial fraud
responds to the internal governance of firms anautditing quality, broadly defined to include the
monitoring activity of independent directors. Incamance with our predictions, earnings
restatements are less frequent in firms whose boamldit committees include an independent
director with financial expertise (Agrawal and Cha@005) and the incidence of accounting fraud
and earnings manipulation is lower in companiedwiore independent boards (Beasley, 1996;
Dechow, Sloan and Sweeney, 1996; Klein, 2002). Aeostrand of the empirical literature has
analyzed the relationship between managerial incepiay and accounting fraud. Bergstresser and
Philippon (2006), Burns and Kedia (2006), Kedia &Mmiippon (2007) and Peng and Réell (2008)
document that high-powered incentive schemes (&sdjyeoptions) are positively correlated with

proxies for accounting fraud, such as discretionacgruals, fraud accusations, accounting

% These papers differ from ours in other respectsvels In Goldman and Slezak (2006), equity-based
compensation elicits managerial effort but alsouces managers to manipulate earnings to boost stock
prices. In our model, by contrast, manager’s irigertb misreport derives from an empire-buildingtive,

and equity-based compensation mitigates manadeaiad. This is because we assume equity-basedopay t
be indexed to the final value of stocks, and nat &hort-term stock price that managers can maatgpuhs

in Goldman and Slezak. Povel, Singh and Winton §®0cus on how investors’ monitoring activity \esi
over the business cycle. They show that in boowesitors exert less effort to verify managerial infation,
because their beliefs about investment opportunaie more optimistic than in a slump. This impliest

the incidence of corporate fraud is greater in b®diman in slumps, a prediction that Wang, Wintod ¥n
(2008) show to be consistent with the evidence.

* In Dye (1993) the problem is resolved by litigatignsofar as auditors have wealth that damagehtsli
can seize. Immordino and Pagano (2007) show hovagiemcy problem can be tempered by regulations
imposing minimum audit standards.

® There are two other substantial modeling differenéérst, Kofman and Lawarrée assume two auditors,
corruptible but costless internal auditor and airuptible but costly external one, while in oattgg there
is a single auditor, who is both costly and coriblpt Second, they make different assumptions diggrthe
state in which the manager has the incentive toelttie auditor, so that collusion can only occuhagood
state, whereas under our assumptions it may ocgyiothe bad state.
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restatements and security class action litigatibime contribution of our paper to this line of
research is to show not only that the incidenceooporate fraud is affected by auditing quality and
managerial compensation, but that both of thesecaspf the internal governance of firms are
endogenous, being optimally chosen by shareholterssponse to public policy parameters —

shareholder protection and auditing regulations exlained above.

The paper is structured as follows. Section 2 gsetshe model and its assumptions, Section 3
derives the optimal choice of auditing quality fgiven managerial compensation, Section 4
analyzes the optimal choice of managerial compansaand Section 5 draws it all together,
deriving the optimal internal governance regime &ach possible configuration of external

governance parameters. Section 6 concludes.

2. The mod€

Consider a firm worthy, whose continuation requires an expenditure & lsiDtherwise, the
company is liquidated at its status-quo va‘itebe6 If shareholders decide to invest the resoutgces
the final value of the company changes$/a=\;+V - |, whereV is a random variable that equals
Vy > | in a good state occurring with probabilifyd (0,1) or V| < in a bad state occurring with
probability p. Thus, the investmentis profitable in the good stase=H but not in the bad state
s=L.

There are three players: (i) a managdd),(who owns a minority stakgr of the company’s

shares and runs the company; (ii) shareholdgrsaho own the remaining stake-¥ and decide

whether to invest and whether to hire an auditad @ii) an auditor, who provides a report of
quality g for an audit feeF .” We assume risk neutrality, no discounting and téahiliability.
Moreover, for simplicity we set the reservationlitytiof the manager at zero, so that it is never

optimal to pay a fixed salary to the manager.

If shareholders decide not only to invédiut also to hire an auditor, the company disbuases
audit fee, so that the required expensek 4~ . If the company continues to operate, its manager

can divert an amount of corporate resourDes0 and appropriate it as private benefits, decreasing

® Alternatively, the choice may be interpreted as batween atatus quovhere the firm retains its existing
capital stock and an expansion plan whereby it dakies a new project costihg

" For the definition of auditing quality, see below.
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the company’s value by the same amdumnder liquidation, for simplicity private benefitse set
to zero? The manager has no wealth when shareholders inireand his private benefits cannot be
seized: jointly with the limited liability assumpti, this implies that his compensation is never

negative.

The unconditional expectation of the firm’s increrted value is assumed to exceed the

investment: V -D= p\Wy +(- p\ - D> I. Therefore, managerial diversion is not so large a

to prevent the firm from investing, but it can leeida misallocation of resources, by inducing

continuation even in the bad stafe.

Since D is the maximum private benefit that the manager eatract without risking legal

sanctions, the expected profit that managementataappropriate,P=V - 1-D, is a natural
measure of shareholder protection, namely of tlgregeto which regulation and its enforcement
constrain managerial opportunistic behavior, sietuaneling corporate resources via related party
transactions. But shareholder protect®is only one of the two dimensions through whicgale
institutions can affect the agency problem witte firm: the other is the regulation of auditing,
which sets penalties for unloyal auditors as wela managers who attempt to bribe auditors. The
stricter is auditing regulation, the larger is fbar of sanction and therefore the “reservatiobddri

that auditors will require from management to emgagfraud. So this reservation bribe, that we

shall denote b)E, can be viewed as a measure of the strictnessditirag regulation.

We shall refer to shareholder protectiBrand strictness of auditing regulaticfh as the two
dimensions of thexternalcorporate governance, as they are set by publicypahd taken as given
by firms. But shareholders also have timternal governance levers at their disposal to maximize
the firm’'s expected continuation value: audit giyalaind managerial compensation. They can
realign managers’ incentives to their own by rajsaudit qualityq, for instance by allocating
spending more resources on auditing or by appgrtiighly skilled independent directors: better
auditing enables them to check the truthfulnessmahagers’ reports on the profitability of

continuation. In the baseline model, the incengffect of managerial compensation is held fixed,

8 The results of the model would not be qualitatiafected by allowing for deadweight costs of ngevial
diversion. An increase in these deadweight cogemtmmount to a reduction bwithin the current setting.

° Our results survive even if the manager’s privagaefits are positive with liquidation, providedyhare
lower than with continuation.

1% Under the opposite assumption, the unconditioahlerof the firm under continuation would be neggati
so that the inefficiency would be the reverse fiaum setting: the firm would be liquidated too ofteot too
seldom. But the basic logic of the model would ipeilar.
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being captured by an exogenously given equity stgkeHowever, subsequently we allow for
complete flexibility in the choice of the managédampensation scheme, our ultimate aim being to
characterize the optimal design of internal govecea— the joint choice of audit quality and

managerial compensation — as a function of extegoakrnance parameters, that is, shareholder

protectionP and strictness of auditing regulatidT;h. The assumption that shareholders can design
the company’s internal corporate governance presggpthat ownership is not so dispersed as to
prevent their ability to pursue their common inggrétherwise, even decisions such as the choice

of auditors would be captured by the manager, teneaking agency problems more severe.

In the following subsections we complete the desiom of the game, presenting the players

payoffs, the game’s structure and the equilibrimoept to be used in its solution.

2.1 Payoffs

Under continuation the value of the company, neéhefinvestment and audit cost, is

Vo+V-1-D d di
ve= YotV under no gu | (1a)
Vp+V-F-1-D under audit,
while if the company is liquidated, its final valise
vl = Vo under no audi (1b)
e Vo — F under audit.

For simplicity, we assume the company’s initialuel/, to be large enough that its final value is

never negativé' Shareholders’ wealth is a fractior f of this final value, so that their payoff is:
ng=@-ym", )

where h=c,|. Shareholders have no private information aboutcthrapany’s final value. Since

V -D>1, lacking any other information they will alwaystdpr continuation, even in the bad
state where this is inefficient. However, they nmaprove their decision by using the reports of the
manager and/or the auditor.

! The model could easily accommodate the case ishwie company goes bankrupt when investment is
undertaken in the bad state. In this case, duenitet liability shareholders would get a zero payomom
their holdings.
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Unlike shareholders, the manager has perfect kigel®f the company’s final valua_c under

continuation. Since in this case he also gainpthate benefiD, his final payoff is*?

My =M"+ D0, (3)

where h=c,| and 1. is an indicator function equal to 1 under contirara and O under
liquidation® Expression (3) presupposes that the manager caraue his stakey before the

company’s final value is publicly known (“long vex”). Even though the manager knows whether
continuation is worthwhile or not, he may not hawe incentive to repord® truthfully to

shareholders: he may prefer continuation even wthemot value-increasing, if the private benefit

D that he expects to realize exceeds the loss cstdlis ) .

Auditing should allow shareholders to base theiegtment decision on reliable information that
cannot be obtained from the firm's manager. Auditbave a costly technology that helps to

determine whether continuation will increase orrdase the company’s value, and they use it to

produce a reporta 0{V ,V4}.** An audit varies in quality, depending on the prhges that

adopted (e.g., external confirmation of accountifaga). We denote audit quality by(1[0,1],
where higheq corresponds to a more precise signal about thepaoys final value but implies a
higher cost according to a functiddq) that is continuous, increasing and convexgjnwith

C(0)=0 and lim C'(q) =0. The idea that audit quality is a choice variableonsistent with the
q-0

evidence surveyed by Francis (2004), who docunibatsclients can raise the quality of auditing

by picking auditing firms that are larger or mopesialized in their industry.

The auditor’s signal is perfectly accurate whendtae isH, but it may be inaccurate if the state
is L. Formally, the conditional probabilities of thedstor’'s report being correct are:

12 This private benefit is assumed to reduce the taopéenefits accruing to shareholders. Howeves, th
results would be qualitatively unchanged if privhtnefit had been modeled as a non-monetary gain th
does not decrease the gain to shareholders.

3 In principle, shareholders could assign to the agan a fraction of the company’s value increment

y(\/lh -V,) alone. However, this would imply that the managenonetary payoff would be negative in the
bad state, which would conflict with the managdirtsted liability.

14 Qutside auditors assess the reliability of thetohisal and prospective information provided by the
company’s accountants and deliver this “certifigdformation to investors who use it to evaluate the

company. As in Dye (1993), here too these two phédata validation and valuation) are collapsed ant
single step, by viewing the auditor’s report asasessment of the company’s value.
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Prr=L|s=L,q)=q,

Prc =H |[s=H,q)=1 @

This assumption is quite natural in our contexterehthe manager observes the true state of nature
and wishes the firm to continue: in the good sthe manager will convey to the auditor the
evidence in his possession to show that continmasiavorthwhile, and by the same token he will
not caution the auditor against any mistake thamlag make when the state is bad. This can be

thought of as a reduced form of a communicatiogestaetween the manager and the auditor.

We assume that audit quality is contractible, s the auditor’'s fed=(q) can be conditioned

on it’ To meet the participation constraint of auditdfeeir fee must cover their costs, that is,

F(g) = C(g) . We assume competition between auditbrs.

If the auditor has discovered that the firm’s imosestal value is low\( =V, ), the manager may
attempt to bribe him into reporting, . As such, bribery cannot occur in the good ststte {/ ),
where the auditor's report would be favorable tatowation anyway’ As already explained

above, the auditor has a reservation bribe: hemwillie unless he gets at least a bribe which
reflects the fear of sanction for unloyal behavipoe. both the severity of sanctions and the
effectiveness of their enforcement). The actuilebis determined by a take-it-or-leave-it offér:

the manager pays the reservation bribeand gains the surplus stemming from the more kel

continuation Note thatthe reservation bribé& may also reflect a penalty inflicted on the mamage
if found out attempting to corrupt the auditor penalty that Karpoff, Lee and Martin (2009) show

to be quite sizeable for U.S. manag€rin any event, what matters is the total expecieuhfty

15 \We assume that the fee is not conditional on ¥ipost accuracy of the report. If optimally desigrisy
shareholders, such a fee could help deter bridagdyy the auditor. However, the analysis undes thore
sophisticated contract yields no qualitatively newsights and is considerably more complex. Morepver
managers could take advantage of contingent agdiéies to bribe auditors more effectively, rathemt to
deter them from bribing. This may explain why cog#nt audit fees are not observed in actual peactic

'® The model could easily allow for auditors’ rentsiag from market power. The only significant effef
this would be that the manager’s ability to briloeligors would be correspondingly reduced, sincedtineger
of losing a higher fee would induce auditors todahbetter.

" We rule out the possibility for the auditor to dienail the manager when the signal is positives thu
obtaining a bribe in this state of nature as well.

'8 This assumption is made only for simplicity. Allimg for more general assumptions about the bangini
power of the manager and the auditor would leage=tjuilibrium qualitatively unaffected.

' They show that U.S. managers identified as resplenfor financial misrepresentation by the SECHa
Department of Justice face significant disciplingggnalties: the majority of them are fired, andrbea
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inflicted on both parties if fraud is detected. Whedifferent, the manager is assumed to prefer not
to bribe. If the auditor does not accept the brhoe will misreport the state of the world only by

mistake, wrongly reporting, =V in the bad state. This occurs with probabil{ty- p)(1-q),

where } p is the probability of the bad state ahdq is the probability of an inaccurate report.

For auditing to play a beneficial role in the alition of investment, its cost to the firm must not
be prohibitively high, so we assume that at leashé good state the company makes a profit even
after paying for the cost of auditing, thatMg+Vy — 1 - D-F >0, whereF is optimally chosen by
shareholders. The precise parameter restrictions dhe implied by this assumption will be

specified below, once the optimal audit contract b@en characterized.

2.2. Structure of the game

There are six stages, as shown in the time lingigiire 1. At stage 0, shareholders choose the
manager’'s compensation contract. In the baselimsiore of the model, we skip this stage, and
assume a given equity stale in Section 4, instead, we will solve for the omti compensation
contract. At stage 1, natureN)( determines the incremental value of the compangeu

continuation: Vyy with probability p and V| with probability - p. At stage 2, the manager
observes the state of nature and repgsl{V| ,Vy} to shareholders, either truthfully or not. At

stage 3, shareholders decide whether to engagaeditora If they opt not to audit, they must then
decide whether or not to invest solely on the bakihe manager’s report. In this case the game is
over and its payoffs are realized; if they elecgér an auditor’s opinion, the game moves to the
next stage. At stage 4, the auditor observes gmakconcerning the state, may or may not accept a
bribe from the manager, and files a repqg(ﬂ]{VL,VH}. Finally, at stage 5, shareholders make
their investment choice based on both the managerkthe auditor’'s reports, and payoffs are

realized.
[Insert Figure 1]

The extensive form of the game is illustrated bg/ tlee in Figure 2, where each node is marked

by the initial of the player moving. To save spage,omit payoffs at the final nodes.

substantial financial losses in the form of finestrictions on shareholdings and on subsequenibgment,
while 28 percent of them face criminal penaltiesjuding jail sentences.
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[Insert Figure 2]

After the stage-1 move by natud)( the managen\) files a report to shareholders: at stage 2

his action isay D{ L, NL} , WhereL stands for “lying” and\L for “no lying”. If indifferent, he is

assumed to prefer not to fi.

At stage 3, shareholderS) (decide whether to audit, and set the audit qugliby maximizing

their expected payoff conditional on the managez|sort, E(I‘Ig |ry), where I‘Ig is defined by
(2). So they choose actia D{ A NAI, NAN} , WhereA stands for “audit’NAI for “no audit and

investment”, andNANI for “no audit and no investment”. In the figuréaseholders’ uncertainty
about the company’s value is captured by markiregnihdes that they consider as belonging to the

same information set either dy, (if the manager reports| ) or by A; (if the manager reports

Vy ), fori=12.

If an auditor is hired, the game moves to stagehkre nature determines the auditor’s signal
about firm value: under our assumptions, this dighalways correct in the good state, while it is
correct with probabilityg in the bad one. In the latter case, the managertrpdg bribe the auditor

to issue a positive reporp =V anyway?* Offering a bribe is denoted as act®nnot doing so as

NB. The manager chooseg D{ B, NS so as to maximize his payoft?, , defined by (372

At stage 5, shareholders decide whether to in¥gst (ot (\I). They take this decision, denoted
by a5 0{1,NI}, by maximizing their expected payoff conditional the reports{ry ,ra} of the

manager and the auditoE(I‘Ig [ryof a)- In this casel‘lg is net of the audit co$t. But since this
cost is paid irrespective of the investment deaigic., at this stage it is sunk), it does nogetfthe
choice between and NI. Now the shareholders’ uncertainty about the vaftithe company is

captured by marking the nodes that belong to tmeesmformation sets either b@® i (if both

% This tie-breaking condition can be rationalizedhwvihe presence of a small psychological cost iaflyor
a reputational cost in the presence of a smallglitiby of detection.

%L Since the accounting information on which the trdbases his report is provided by the managés, it
natural to assume that the latter knows whetheatitor has received a negative signal, whiclmésdnly
case in which bribing him may benefit the manager.

2 Unlike the shareholder, the manager does not niagian expected payoff but its realized value, bsea
he has perfect knowledge of the true state of aatur
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manager and auditor repdrt, ) or by W; (if the manager reportg, and the auditor repoit, ) ,

for 1 =1,2,3.

2.3. Strategies and equilibrium concept

The shareholders’ strategy is a coupjg:(ag(rM),a5(rM,rA)): they take the investment
decision at stage 3 conditional only on the mariageport, or else at stage 5, conditional also on

the auditor’'s report. The manager’'s strategy isoapte oy :(az(\7), ay(M, az)), where the

decision on Iying,az(\7), is conditional on the actual value of the compamlyile that on bribing,

au(V, &), also depends on whether the manager himselfreagpsly lied or not.

At stages 3 and 5, shareholders choose their acbased on beliefs about the state of nature,

conditional on their information: their belief ofeimg in the good state is denoted by

B(r) =PriV =V |ny ) at stage 3, and bg(ry.ra) = Pr{¥ =V |ry fa) at stage 5.

In what follows, we will seek the triple{as,aM,,B} that form the pure-strategy perfect

Bayesian equilibria (PBE) of the game describedfesp showing that the PBE has a unique

equilibrium outcome. All proofs are in the Appendix

3. Equilibrium audit quality

Here we solve for the PBE of the game conditiomalaogiven managerial equity stakeWe
leave the determination of the optimal contracG&xtion 4. We derive the equilibrium strategies
separately for three regions that differ in therdegof shareholder protectiéh which ranges from

close to 0 when private benefiige maximal toR,,, =V — | when there are no private benefits.

Shareholder protection is “strong”, “intermediat®” “weak” depending on whether the private
benefit is small, intermediate or large, as spedifbelow. We will see that the shareholders’
incentive to audit differs across these regions (Beggure 3, which graphs the audit quality

optimally chosen by shareholders as a functioR,dbr a given managerial stale

[Insert Figure 3]
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3.1. Strong shareholder protection

This region corresponds to values of the manageiste benefit small enough that he wishes
to disclose the true value of the firm under camiion. Suppose that the manager knows that
shareholders will base their refinancing decisiarhts report. Then, if the firm’s true continuation
value is low and the manager files a truthful répsihareholders will not invest and the manager

will realize only his fraction of the firm’s liquation value, ;. If instead the manager lies, he
induces shareholders to invest and his payoffbélly(Vy+V, — |- D)+ D, that is, a fractiory of

the firm’s final value plus his private bendit By lying, he makes losses on his equity stakecési

V|, -1 =D <0) but gains the private benebt He will be indifferent between lying and notrigi

if D takes the threshold value

/4
Do =——( -V|). 5
0 1—y( L) (5)
This corresponds to the threshold level of shadtoprotectionP"=V - | - Dy, which can be
expressed as
1 y
pr= ~1)- -Vv), 5
V=15 PV V) (5)

For values oP below this threshold, the manager will lie. At theeshold or above, he will n&t.

The region of strong shareholder protection rargga/eenP” and B, 5. This region is non-
empty: Bax— P"= Dg>0, since by assumptioh—-V, >0. Being equal toDg, the length of the
interval [P", B,ax] IS increasing in the manager’s stakeand in the lossl -V, from undue
continuation: as both raise the manager’s loss ftontinuation, these parameter changes increase
his propensity to tell the truth, unless his prevhéenefits increase correspondingly.

If PO[P", Rhaxl . the manager’s interest is so well aligned withrsholders that in equilibrium

the latter do not seek a second opinion from aint@ud hus in Figure 3 the auditing intensgyn

this region is zero. More precisely:

Proposition 1. If PO[P", R,,ax] , then the unique equilibrium outcome is such #hgreholders do

not engage an auditor and the first best is acldeve

BIf D= Dy, our tie-breaking assumption implies that the ngan@refers not to lie.

19



In this case, in equilibrium investment is undeetalonly in the good state and no money is
wasted on engaging an auditor, so the expectedhréguinvestment is the maximurmp(Vy — 1) .
Since the manager diverts an amoilntof this surplus, shareholders earn an expectedfpay
@A-NVg+ p(Myq — |- D)]. In this region, we have two equilibria that résalthe same investment
decision but differ in the manager’s strategy. tre dhe manager never lies, so that shareholders
invest according to his report. In the other, heagks lies, and shareholders adopt a “contrarian”

strategy investing when the report is negative rmotdvhen it is positive. Of course, the outcome in

the latter equilibrium is the same as in the former

3.2. Intermediate shareholder protection

If shareholder protection falls below the threshéltl, the manager will lie, so that a second
opinion by an auditor may help shareholders dewidether to finance the company’s continuation
— but only if the manager does not bribe the audithis requires that the manager’s private benefit

fall short of another threshold, denoted By, or equivalently that shareholder protection stays

above the threshold®'=V - 1-D;. To determine this new threshold, consider thenade in

which the manager expects shareholders to baseitlkestment decision on the auditor’s report,
the state of nature is bad and the auditor hacityrevaluated the investment. Then, unless the
manager bribes the auditor, the latter’s reporneigative, shareholders abstain from the investment

and the manager gejgVy — F) . If instead the manager wishes to bribe the audi® must pay his
opportunity costB. In this case shareholders will invest and the ageris payoff will be
y(Vp+V, - 1-D-F)+D-B. By bribing, the manager loses monetary benefice
V| -1 -D<0) and the bribeB, but gains the private beneft Equating these two payoffs, the

manager is seen to be indifferent wiiequals the threshold

1
D, =Dy+——B, 6
1=Do* 17 (6)

which corresponds to the critical shareholder mtita

p=p-_1 B (6"
1-y



Below this threshold value & the manager will bribe. At the threshold and abityhe will not?*

The medium shareholder protection inter¢Bl, P"] is non-empty, a®"- P'= B/(1-y)> 0, and

is increasing inB and iny. Intuitively, if auditors are harder to bribe ghier B), the region where
the manager does not bribe them expands. Indesdyitexpand to the point that the threshBld

in (6") would take a non-positive value f&= (1- y)P": since however by definitio® must be
positive, in this case the threshold must be seeai. This has a nice interpretation: when auglitin
regulation is sufficiently strict, managers can erebribe auditors, even if shareholder protect®on i
very poor. In this case, the intermediate regioterds from zero td®". The same logic applies to
a largery: if the compensation scheme aligns the managertentives more closely with

shareholders’ interests, the no-bribe region expaaad may start at zero.

Suppose that in this region shareholders engagauditor who refuses a bribe, and invest
according to his report. (Below we will show that this region this is the unique equilibrium

outcome.) In this case, they want to chopse as to maximize their expected payoff:

E(Y)= (- y}Vo+ PV = 1= D)+ (- q)(1- )M - I~ D)= F}. (7)
In this expression, the termp(Vy — I — D) is the expected after-diversion profit in the gatalte,
when the firm always continue§l— p)(V, — | — D) is its analogue in the bad state, when the firm

invests only if the auditor makes a mistake, whichurs with probabilityl—q; and the last term is

the audit cost. The shareholders’ expected pdydian be rewritten as:
E(MY)=(@-y}Vo+V - 1-D+q@- p)(I-\{ + D)- A 7)
Without an auditor, the shareholders would alway®st, since the manager would always lie (as
P < P"). So their payoff is equal to their share of tbenpany’s expected value under continuation,
net of the manager's private benefit, i@-y)Vy,+V —1-D). Subtracting this from ‘(¥ one
obtains the benefit that shareholders draw from dbditor, i.e. the “informational value” of
auditing, (1- p)q(1 -V + D), minus its cosE. This value stems from the fact that with probi&pil

(- p)q he spares shareholders two losses: the l6s¢, from mistaken continuation, and the

diversionD that goes with it.

#f D= D, , our tie-breaking assumption implies that the ngan@refers not to bribe the auditor.
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To determine optimal audit quality, shareholdersxim&e their payoff E(I'Ig) subject to

paying auditors at least their cost. Formally, ghiag the terms unaffected yandF from (7)

shareholders solve the following problem:

max q-p)I-V +D)-F, (8)
.

subject to the auditor’s participation constraint
F>C(q). (©)

The solution to this problem is characterized below

Lemma 1. In the equilibrium with auditing, the optimal audit qulaliq*(P) is decreasing in the

degree of shareholder protection P B[P, P").

The proof is immediate. In this interval, competiti among auditors ensures that the

participation constraint is binding, so thiat= C(q) . Replacing this condition in the maximand (8)

and differentiating with respect tp yields the following condition for the optimalditiquality?
(L-p)(I -V +D)=C(d), (10)

that is, audit quality is chosen so as to equatendrginal informational value to its marginal cost
Equation (10) can be rewritten as

1-p)[ PV -\ )- A= C(q). (10"

Recalling that the marginal co§&'(q) is increasing iy, optimal quality q* is decreasing in the

degree of shareholder protectiéh intuitively, the more they are protected by tlagvlagainst
managerial diversion, the less willing are sharééxd to spend resources on auditing in order to

prevent diversion when continuation is unwarranted.

The result described so far rests on the assumtitainfor P[P, P"), there is an equilibrium

with auditing. In this region, in fact, this isetlhunique equilibrium outcome:

% Under our hypotheses dy(q) , this optimality condition identifies a soluticnﬁ >0.
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Proposition 2. If PO[P', P"), then the unique equilibrium outcome is such that manager’'s

report is uninformative, shareholders hire an aodiaind continuation occurs if and only if his

report is positive.

In this region shareholders rely on the auditometr®ugh his information is less precise than
that of the manager. This is because the managamotabe trusted, as his incentives are
insufficiently aligned with shareholders, while theditor's imprecise information can be trusted, as
in this region he will not be bribed. This result is reminiscent of Kofman and Lawarré993),
where an imperfectly informed agent helps in mamp a perfectly informed one because his

incentives are better aligned with the principal.

3.3. Poor shareholder protection

This region corresponds to private benefits so tgtkeat the manager has the incentive for
bribery, so that shareholders prefer to forgo thditar's services. In this region, they also expect
the manager to lie when the firm’s value is lowd atcordingly always invest irrespective of the

manager’s report. As a result, their expected dagof

EMs)=(1-y)/+V-1-D). (11)

More specifically:

Proposition 3. If PO(0,P"), then the unique equilibrium outcome is such ti@ manager’s

report is uninformative, shareholders do not engageuditor and continuation always occurs.

Intuitively, shareholder protection is so poor tlaaiditing is unable to counteract it. But, as
already noticed above, this never occurs if auglitegulation is sufficiently strict: iB = (1- y)P",

the poor shareholder protection region vanishes;ed'=0. In this case, it is always worth hiring

an auditor, however poor is shareholder protection.

% Note that the pure-strategy equilibrium describgdProposition 2 may not always exist. To undeitan
why, consider that through his equity stgkéhe manager also contributes to the auditorsFfeBhus when
his private benefit is sufficiently small, he magvie no incentive to lie in the bad state if an surdias been
engaged, in which case the auditor is no longeessany. But if no auditor were hired, the managedit

in the bad state would increase and he would hawecantive to lie.
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3.4. Effect of external governance on audit quality

In this model public policy can affect the agencgljjem between shareholders and managers in
two ways, that we refer to as the two external disi@ens of corporate governance. It sets the

degree of shareholder protection against managaiiasesP, but may also penalize fraudulent
behavior by auditors and bribery by managers, thissng the reservation bribB . In response to
the two policy parametei® and B, shareholders optimally determine their relianneaaditors in
investment decisions, i.e. audit quality

The analysis set out in the previous sections shwvs external corporate governance affects

audit quality. As Figure 3 illustrates, the respoo$§the optimal audit quality to an improvement in

shareholder protectio® is non-monotonic:q* jumps from zero to positive a8 crosses the

thresholdP', then starts declining in the intermediate regemg finally drops back to zero upon
crossing the higher threshoRl". So in the regions where shareholder protectionté&smediate or
strong, audit quality tends to act as its substiteshareholders have less recourse to auditoregs t
feel better protected from managerial expropriatibrshareholder protection is too poor, instead,

auditing breaks down as an incentive mechanismPferP', auditors are never engaged. But, as

already noted, this region will vanish if the pdies for auditors’ misconducB, are sufficiently
strict, so that such breakdown of auditing may ndxee observed, and only the intermediate and
strong shareholder protection regions would e¥isto, the model predicts that reliance on auditors
(as measured, for instance, by resources spenttemal auditing) should be decreasing in the
quality of shareholder protection — the above-natgoktitutability relationship.

It is also worth investigating how audit qualityriss as a function of the severity of the penalties
for auditors’ misconductB, for a given degree of shareholder protection From the above
analysis, audit quality is zero foP < P' and q* if P>P'. Re-expressed in terms @&, the
threshold becomes:

B'=(1-y)(P"- P),
which is positive if shareholder protection is metintermediate regionR< P"). In this case,
which is illustrated in Figure 4, shareholders st q=0 if B<B', andq=q if B=B': this
illustrates that the audit quality chosen by shaladrs is complementary with auditing regulation,

since it increases from zero 05 if the strictness of auditing regulation excedusthresholdB'. If
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shareholder protection is stron@ & P"), instead, the threshol8' falls to a non-positive value,

implying that an auditor will be hiredy(= q*) irrespective of auditing regulation.

[Insert Figure 4]

Figures 3 and 4 illustrate the comparative staticaudit qualityq with respect to an external

governance parameteFP,andE respectively. Figure 5, instead, offers the ovegr@iture, showing
how these two parameters jointly affect the optimadlit quality, represented as a surface in tri-

dimensional space. We see that moving alondthgis, audit quality is generally decreasing. It is
non-monotonic only for low values @, as illustrated by the bold dashed line to theeswe right,
which corresponds to Figure 3. For vaIuesEJfIarger than(l-y)P", audit quality is instead
decreasing or constant i) as show by the dashed lines more to the left.iMpinstead along the

B axis, we obtain the stepwise increasing functibirigure 4, which is illustrated by the other

bold dashed line cutting across Figure 5.

[Insert Figure 5]

In conclusion, while shareholder protection tendlsatt as a substitute for audit quality, the
strictness of auditing regulation tends to acttascomplement. Intuitively, if the law punishes
corrupt auditors more severely, shareholders vély more on them, because they are more
trustworthy as monitors of management. The empipoadiction is that where auditing regulation
is stricter, companies are more likely to rely amlitors and pay higher audit fees, even if external
corporate governance is weak. This is consistettt ewvidence in Francis and Wang (2008) that
“Big 4” auditors impose higher earnings quality amsre accounting conservatism on clients’
financial reports in response to stricter auditiegulation, such as greater ability to sue auditors
negligence and regulatory sanctions for auditorsconduct. Relatedly, Seetharaman, Gul and
Lynn (2002) report that audit fees are higher fokK.Ucompanies that cross-list in U.S. markets,
which they interpret as a response by auditoreaditgher litigation risk typical of the U.S. syste

So far, our analysis has taken the managerial \egtakey as given. But to control managers’
incentives, shareholders can fine-tune not only thsources devoted to auditing but also
managerial compensation, and the latter may nadribe equity-based. The extent to which they
rely on each of these two internal governance bégadepends on relative costs and effectiveness,
which in turn depend on external regulatory envinent. To address these issues, we turn to stage

0, the choice of the optimal managerial compensaaineme.
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4. Optimal managerial compensation

So far, to focus on the role of auditing in intdrgavernance, managerial compensation was taken
to be exogenous, with a given equity stgkeFrom here onwards, we shall consider managerial
compensation as part of the internal governanddeffirm, chosen jointly with auditing quality,

and possibly including a fixed salary, options arderance pay, beside equity-based pay.

The previous section shows that, depending on dhenpeters, the continuation decision may be

based on (i) the manager’s repgyt alone, (ii) the auditor’s repoi, alone, or (iii) neither of the

two. Below we will show that to ensure the trutimiesss of each of these reports shareholders must

rely on different managerial compensation schenfgsfor ry, to be reliable, the optimal
managerial compensation is a severance paymentor(ir, to be reliable, the optimal managerial

compensation may entail or not a severance payndipg on the quality of external corporate
governance. Moreover, it is always optimal to treisher the report of the manager or that of the
auditor. In what follows, we proceed in two stepgst, we identify the efficient compensation
scheme to induce truth-telling by the manager aedauditor, respectively. Second, we characterize
the parameter region in which each compensatioanselyields the largest payoff for shareholders.

The efficient compensation scheme to ensure teltimg by the manager is a payménhtwhen
he reports the bad state and zero otherwise. Uhdescheme, in the bad state he receiyekhe
tells the truth and the same amount, as privatefiienf he lies: being indifferent, by our tie-
breaking rule he reports truthfully. In the gooatst he gets the private bendliif he tells the truth
and zero if he lies, so again truth-telling is @aedd@’ This compensation scheme can be also
achieved by making it contingent on the final prodéehe company: the manager gets zero when the

company’s value is high \y+Vy —1—-D, upon continuation in the good state) or low
(Mo +V_ — I =D, upon continuation in the bad state), &ndhen the value is unchangéd,( upon

no continuation in the bad state). The most natutaekrpretation of this compensation scheme is

that of a severance paymet, which the manager receives if the firm is liqueth

Proposition 4. The optimal compensation to ensure truth-tellingthiy manager is severance pay
s=D.

%" Notice that shareholders have no choice but teelgaivate benefiD to the manager in the good state,
since by assumption it cannot be seized. In angetthere the manager has a positive reservatibty uttnis
private benefit would help satisfy his participaticonstraint. If his reservation utility exceddsthen the
optimal compensation scheme would also have todech fixed salary.
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Therefore, worse external governance (higher pibanefitdD) implies a larger severance pay.
This accords with the empirical finding by Rusti¢@906) that the magnitude of severance pay is
inversely correlated with the quality of governar{es proxied by excess pay to managers) in a
representative sample of S&P 1500 corporations. fHsellt that severance pay is an efficient
mechanism to elicit bad news from a CEO is alsegmein Levitt and Snyder (1997), Inderst and
Mdller (2008), Eisfeldt and Rampini (2008) and La@008). In all these studies, severance pay
induces truth-telling by compensating the managehis dismissal and/or loss of private benefits.
Differently from these papers, however, we will shthat severance pay is not always the best
internal governance device from the shareholdeesidpoint: when external corporate governance
is sufficiently good, it may be dominated by retiaron auditors.

Truth-telling by auditors requires that managengehao incentive to bribe them. This is always

the case if the penalties against fraudulent anglifiwvhether aimed at auditors themselves or at the

manager) are so large as to exceed the managargepbenefits of control, that is, B> D. But
even if this condition does not hold, it is possilbtd prevent managers from bribing auditors by
giving them a large enough severance pay, that isayment conditional on auditors correctly
reporting the bad state (and thus inducing liquahetvhen appropriate):

Proposition 5. The optimal compensation to ensure truth-tellingttey auditor is severance pay

s=D-Bif D>B, ands=0 otherwise. The optimal auditing quality(ié* as defined by
(L-p)(1 -V +B)=C(d ). (12)

if D>B:anditisq as defined by (10) otherwise.

Intuitively, this proposition states that the magaghould be given a severance pay only when he
would otherwise be tempted to bribe the auditoat tls, when his private benefit exceeds the

auditor’s reservation bribe. In this situation, #&ugbality no longer increases in the size of the
private benefit, being just a function of the resdion bribe q** doesnot depend o, differently
from q*, while it depends orB): an increase in audit quality reduces the chafclsing the

private benefiD to the manager in the bad state, but requiresngayim the differenced -B as

severance pay, so that it brings a net dairbeside the loss from the mistaken investries, .
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5. Optimal internal governance regimes

We are now equipped to characterize the optimakbgwnce regime — that is, the optimal audit
guality and managerial compensation — for eachrmpeter region. Building on Propositions 4 and
5, we can establish when shareholders prefer ¢d #lith-telling from the manager, the auditor, or

neither. Their payoffs in these three cases apentwvely:
M) =Vo+p(Vy —1)-D,

Vo+V-1-D+q (- p)(I-V +D)-C(q) if B= D
M(ra) = _ » _ " _ (13
Vo+V-1-D+q (1-p(I-\+B-qq) if D> B

M(0)=Vy+V-1-D,

where q* and q*k are defined by equations (10) and (12), respdgtiidhne expression fof1(ry,; )

follows directly from Proposition 4: when sharehetsl rely on the manager, they give him
severance pal), so that they always end up losiBgto the manager: as private benefit in good
states, or as severance pay in bad ones. In exehéimgy benefit from the manager’s accurate
information, by investing only in the good statéeTexpression fofl(rp) is the company’s value
when shareholders rely on the auditor, based ompdBiion 5. The expression fadrl () is

intuitive: when shareholders do not care abouttiglg truthful information from either the manager

or the auditor, they will not pay either one, thBresettings= q=0. In this case, however, their

payoff is simply the company’s unconditional valukeen investment is always undertaken, so that
the private benefiD is invariably lost to the manager. This expectaggff is strictly worse than

M(ry ), since it entails a worse investment decisionthetsame wealth loss to the mana@er,So
this regime is always dominated — a non-trivialutessince in our model investment has positive
NPV if undertaken with no information.

Therefore, the relevant comparison is only betwégm,) and N(ry), and the associated

compensation schemes of Propositions 4 and 5. Ackeglition in this comparison is whether

auditing is cost-efficient compared to elicit truthrevelation from managers, when audit quality is

set optimally atq* in the regionB > D (the most favorable to auditing). The relevantdition is
(1-p) -6 -~ N+ d D]~ C(a)> 0. (14)

If this condition is met, shareholders will chodsehire an auditor Q(ra) >T1(ry,)) at least in

some regions of the parameter space. Otherwisejtiraudwill always be dominated
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(M(ra) <M(ry)) and shareholders will rely on the manager, usiegerance pay to ensure his

truthfulness. The following proposition describke tomparison in the various cases:

Proposition 6. (i) If condition (14) holds and the reservation bribbeceeds the private benefit

(B= D), it is optimal to choose audit quality= q* from equation (10) and severance pay 0.

(i) If condition (14) holds and the reservation briBé1(B,, D], where B, is the value o8 such

that M(ry ) =M(ra), then it is optimal to choose audit quality= q*k from equation (12) and
severance pag= D- B.

(ii) In all other casegt is optimal not to hire an auditorq=0) and choose severance pay D.

To grasp the economic significance of this propasjtconsider a gradual strengthening of the
regulation against fraudulent auditing, that igradual increase in the reservation brB®estarting
from zero. For very low values of the reservatioibé (B < By), shareholders will choose to elicit
truth-telling by the manager, compensating thenhwitseverance paymest= D irrespective of

the value ofB, and will not hire an auditor. As the reservatimibe crosses the threshoBy, two

cases can occur, depending on whether auditingn sbeat the optimal Ievej*, is cost-efficient
compared with eliciting truth-telling from the maysa (that is, whether condition (14) holds or not).
If it is, then asB rises above the threshol,, shareholders will hire an auditor and rely on him
rather than on the manager for the investment mecisind will gradually raise the audit quality
and reduce the manager’'s severance pag B increases over the interv@B, D).*® As the
reservation bribe increases further beyond thestimie D, the audit quality will remain constant at
the highest value attained in the previous interaat the manager’s severarsggay falls to zero.

This is shown in Figure 6: as improvements in amgitregulation raiseB, audit qualityq
increases, while severance payecreases. So, while optimal audit quality is clementary to

auditing regulation, severance pay tends to behavts substitute.

[Insert Figure 6]

8 An increase in the cost-effectiveness of audigrgands this region: if the efficiency of auditing
is captured by a parameteér (that is, C(q,6) with Cy <0 and Cyy <0), a largerd implies a lower

thresholdB,, thereby expanding the intervgd,, D].
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The case where auditing is less cost-efficient @laiting truth-telling from the manager (that is,
condition (14) is not met) is not shown graphicaliging trivial: in that case, it is always optinal

set the severance pay at the level of the privatetit (s= D) and forgo auditingd=0).

From Proposition 6, we can also infer how the degeshareholder protectio®® =V - 1-D,

affects the internal governance regime. We hawbstinguish two cases, depending on whether the
reservation bribeB is below or above the threshoR},, and in each of these two cases we must
distinguish between a strong and a poor sharehgpideection region, the boundary between them
now being defined as the critical protection leP¢B) =V - |- B (whereD =B).

If the reservation bribe is high, i.e. auditing ukagion is good B > B), then shareholders will

always rely on auditing, even though they will ckecaudit quality as a decreasing function of

shareholder protection, as shown by the solidilinéigure 7. If shareholder protection is poa, i.
P < P(B), audit quality will be set at the maximal Ie\an , Which is invariant td®. In this region,
the manager will be given severance may D— B= R B - P, which is shown as the decreasing

dashed line that reaches zero wierits the critical levelP(B). Beyond this point, i.e. for

P> P(B), shareholders will gradually lower the audit quyalby setting it atq*, and stop paying

severance pay to the managsr(Q).

[Insert Figure7]

The case of a low reservation brib8 € B,) is illustrated in Figure 8. Then, if shareholder
protection is also low, i.eP < P(B), shareholders will elicit information from the naayer, setting
severance pay equal to private benefisss ©= R~ P) and forgoing auditing =0). If
shareholder protection is high, i.€> P(B), they will instead switch to auditing, choosing it

quality q* as a decreasing function®f and will pay no severance pay=£0).

[Insert Figure 8]

In both cases, we see that in general there imarship of substitutability between shareholder
protectionP and both dimensions of internal governanceP ascreases, shareholders tend to rely

less heavily on both severance pay and audit gudlite only exception is the jump in audit quality
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from zero toq* in the second case just considered, due to thatisition between the two internal

governance mechanisms: below the critical protadeéwel P(B) shareholder rely on the manager,
paying him a high severance pay; beyond that pdiry rely on the auditor, and forgo all
severance pay to the manager.

While Figures 6 to 8 illustrate the comparativeistaof the optimal audit quality and managerial

compensation with respect to the two external guamece parameterB andP, they may not to
convey the overall picture of how internal govereanegimes respond to these external parameters.
This is done in the three-dimensional diagrams igfife 9 and 10, respectively for the optimal

audit quality and the optimal severance pay. Tharés show clearly that there are three distinct

parameter regions irng,P) space — the horizontal plane of the diagrams:
() a trapezoidal region where auditing regulationais (B < By) and shareholder protection is

weak (P < P(B)): here, audit quality is zero and severance pajgisest and decreasing in P;

(i) a triangular region where auditing regulation isngent (B > B,) but shareholder protection
is still weak (P < P(B)): here, audit quality is positive and increasingthe stringency of

auditing regulation (though invariant to shareholgeotection), while severance pay is

decreasing in both of the external governance petensy

(i) another triangular region where both auditing ragah and shareholder protection are strong
(P> P(B), i.e. outside the diagonal connecting the two {soon the axes with coordinates
Phax): here, audit quality is positive and decreasingshareholder protection (though

invariant to auditing regulation), while severapes is zero.

[Insert Figures 9 and 10]

On the whole, the results indicate that internal arternal corporate governance mechanisms
tend to be substitutes. As in the previous sectiomplementarity between the two arises only from
the effect of auditing regulation on audit qualisgronger penalties against fraudulent auditors (or
managers who bribe them) tend to raise the intemditauditing, and also expand the region in
which companies rely on it. This provides guidateeassess the effects of public policy on the
internal governance mechanisms of firms. Reformat thirectly affect thesize of the private
benefits of control for instance by discouraging related party tratisas, will tend to be
counteracted by internal governance mechanismsngteince, they may induce firms to reduce the

quality of auditing as well as the severance pagnahagers. In contrast, reforms that enhance the
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monitoring ability of shareholdersuch as those that promote the loyalty of auslittacilitate the

appointment of independent directors, or simplyrowp the disclosure of corporate information,
will encourage companies to step up monitoringvétes in their internal governance. In short, the
first type of reforms highlights a relation of stihgability between external and internal

governance, while the second underscore their cemmgahtarity.

This distinction is potentially important for emigal research. To this date, most (but not all)
empirical work suggests that firm-level internalvgmance tends to substitute for country-level
external governance, in their effects on comparyaten. For instance, Klapper and Love (2004)
and Durnev and Kim (2005) find that subjective nueas of internal governance quality (based on
Credit Lyonnais Securities Asia scores) are langercountries with poor legal environments.
Similarly, Aggarwal, Erel, Stulz and Williamson @0 and Chhaochharia and Laeven (2009) find
that firm-level internal governance provisions etate with valuation, controlling for country-level
rules, and Lins (2003) documents that the valuatimpact of pyramid structures and non-
management blockholdings is larger in countriesiatwv legal shareholder protection. However,
Doidge, Karolyi and Stulz (2007) find that the adation between company-level governance
ratings and country-level shareholder protectiamdards changes sign depending on the degree of
financial development: it is positive for countri@gh developed financial markets, and negative or
absent for countries with undeveloped markets. 8@ tstudy appears to suggest that
complementarity may prevail in certain cases, amgkttutability in others. Our model suggests
that future empirical work should distinguish beéweexternal governance provisions that directly
limit private benefits of control and those thathance the effectiveness of monitoring within
companies, as they should elicit opposite respaineesthe internal governance of firms.

Before concluding, it is worth noticing that in omodel efficient managerial compensation has
no role either for equity-based or options-basedmensation. This may appear surprising in view

of the fact that in Section 4 we saw that giving thanager a larger equity stakegends to mitigate

the agency problem, making the manager less pmnesreport accounting information or to bribe
the company’s auditor. The point is that, even ¢ioaquity-based compensation does improve the
manager’s incentives, it does so at a greater tt@st severance pay: insofar as it places some
downside risk on the manager’s shoulders, an egtélye tends to mitigate his continuation bias,
but at the cost of giving the manager a largemfona payoff in the good state, which has no use in

terms of managerial incentives.

Option-based pay is even worse than equity in texhiis effect on managerial incentives in this

model: either it has no effect on incentives owdrsens the manager’'s bias towards inefficient
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continuation, depending on whether the options Hamg and short vesting periods, i.e. can be
exercised only after the state is publicly knownabeady at the time of the investment decision
(stage 5 of the model). If options can be exercdg once the state of nature is public knowledge,
they do not alter the manager’s incentive to lidonbe, as they will be in the money only in the

good state, when the manager already wants ttheetiruth so as to pocket the private benefit from
continuation. Vesting the manager with such optsingply imposes a cost on shareholders without
improving the manager’s incentives. Therefore, sogiions are dominated by equity-based

compensation, which penalizes the manager forigiefit continuation.

If instead options can be exercised already atithe of investment and their exercise price is
such that they are in the money if the good statbelieved to have occurred, a manager who
induced investment in the bad state by lying obibg the auditor, would not only earn the private
benefitD but also be able to exercise his options. Thiansgamount to boosting the private benefits
from continuation, thus exacerbating the tendencfil¢ fraudulent reports and/or bribe auditors.
This accords with recent empirical literature shagvihat the importance of options in managerial
compensation is correlated with proxies for accmgnfraud (see for instance Bergstresser and
Philippon, 2006, Burns and Kedia, 2006, Kedia ahitigpon, 2007, and Peng and Rd&ell, 2008).

The inefficiency of equity-based and option-basagl m our model arise from the assumption
that the only agency problem in the company arisa® private benefits that bias managers in
favor of “empire building”. In contrast, in otheroaels of executive compensation call options
enhance the incentive to exert effort and take (ggle for instance Smith and Stulz, 1985, Hall and
Murphy, 2000, and Dittmann and Maug, 2007). Thigstrates that depending on the agency
problem that executive compensation is supposaditigate, the efficient set of financial contracts
may be dramatically different. It is natural to grture that in a more general model where both
types of agency problems are present, equityopaibns and severance pay might all be employed,

depending on the model parameters.

6. Conclusions

This paper presents a model of managerial fraudevhanagers possess superior information
about the prospects of the company but, owing ¢optiivate benefits from empire building, have a
bias against the liquidation of the firm. This maywmpt them to misreport their information or
even to bribe auditors when liquidation would beimpl. We use the model to study how
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shareholders should design internal corporate g@avee so as to curb managerial fraud, along two
dimensions: the quality of auditing, and the desifmanagerial compensation.

Our main contribution is to characterize how bdibse aspects of the internal governance of
firms respond to changes in public policy paransgteamely, the degree of shareholder protection
and the stringency of auditing regulation. Our allefindings are that in countries or industries
where shareholders are less exposed to the riskgbpriation by managers, they will spend less
resources on auditing to check management and mt»dde less incentives for managers to
truthfully report the company’s business prospe@®nversely, in settings where auditing
regulation punishes more harshly fraudulent auglitshareholders will spend more resources on
auditing, even though they will again rely less @mpensation to provide correct managerial

incentives.

Therefore, while in general our analysis predictelation of substitutability between external
corporate governance parameters and internal ctggovernance choices, it highlights that the
auditing quality chosen by companies and the segg of auditing regulation are complements.
This is potentially useful for empirical researattoi the company-level arrangements that can
control corporate fraud. First, both the resouméscated to auditing and the design of managerial
compensation should be included in empirical stu@ie potential company-level determinants of
the incidence of fraud. Second, and more intergistithe way in which these dimensions of
internal governance respond to regulation is noessarily one of substitutability, since regulasion
that enhance the effectiveness of monitoring inpomte governance are predicted to promote

greater reliance on corporate monitors, such agasdnd independent directors.
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Appendix

We start by presenting three lemmas containingltseshat will subsequently facilitate the
derivation of equilibria. Lemma Al identifies prafed choices and beliefs in cases where these do
not depend on the managerial stak&hese choices and beliefs will be part of anyildgyium and
therefore are marked by asterisks.

LemmaAl. () as(Vy. M) =a(M, )= NL (i) 8 (Vg M) =6 (V. \{)=0.
(i) B (VL. Vi) =B (Vu. Wy )= pwhenay(V, )=a,(\ . N)= E.
V) BV V) =6 (W, My) = pll pr- p- Q] whenay(V, D=a,(\{ , N)= NE.

(V) as(VL, Vi) = a5(My, )= 1.

Proof of Lemma Al. (i) From Figure 2, it is evident that the coupfereports (V,V, ) received
by shareholders corresponds to a singleton, satibgiare aware tha¥ =V, and therefore prefer

no investment. The same applies when the couplepaiits is(V|,V, ).

(i) As already explained under (i), the couplereports (Vy,V, ) corresponds to a singleton, so

that the belief tha¥/ =V is zero: 5(Vy .V, ) =0. The same applies when the reportis,V, ).

(iif) When the reports received &y are (V| ,Vy ), the information set iV :{wl,wz,w3}. The
assumption thaB is chosen byl whenV =V, (whetherM previously lied or not) implies that the
play may have reached nodé, or W, with probability - p, and W5 with probabilityp. Hence

by Bayes’ rule, the belief that =V is p: BV ,Vy4)= p. When the reports received ISyare

V4, V4 ), the information set i©9={©,,0,,04} . Using the same argument as before, the play
may have reached nod®; or ©, with probability - p, and ©3 with probabilityp. Hence by
Bayes’ rule, the belief that =Vy isp: BVH.VH) = p.

(iv) The argument is similar to that used undempdii), with the only difference that noNB is
assumed to be chosen M whenV =V (whether he previously lied or not). Then, whee th
reports received bys are (V| ,Vy ), the play may have reached only nods or W3, with

probabilities (1- p)(1-q) andp respectively. Hence by Bayes’ rule, the beligitt =V is p:
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BNV .Vy) = pl[ p+ (@~ P~ d]. When instead the reports receivedSgre (Vi , Vi), the play
may have reached only no@, or ©3, with probabilities(1- p)(1-q) andp respectively, so that

the belief thatv =V isp: B(Vy ., Vi) = p/[ p+ (L~ p- d].

(v) When the reports received (8are (V| ,Vy ), from points (i) and (iv)S holds the belief
BNV V)= p if M choosesB, or BV ,Vy)= p/[ p+(1- p@- d] if M choosesNB. If M

chooses B, Ss expected payoff from investing is the uncondition@xpectation
(1-y)Vy+V-1-D-F), which is to be compared with a paydff- y)(V,— F) in case of no

investment. The difference between these two ergepayoffs is(1-y)V — | —=D), which is
positive by assumption. Therefoi®@will invest. If insteadM were to choos@&lB, thenSs payoff
would be the conditional expectatiol~y)[Vo+E(V|\, V)~ |- D~ F], which is to be
compared with a payoffl- y)(Vo— F). The difference(l- y)[E(V|V|_ M) - D] is larger than
its unconditional analogue, and therefore it i® gissitive, so thadwould invest. Therefore, when
Sreceive the reportd/ ,Vy ), they will always invest. Using the same reasoiiling easy to show

that whenSreceive the reportg/y ,Vy ), they will always invest.

The following lemma shows that in the regions whaveporate governance is intermediate or

good, the manager does not bribe the auditor:
LemmaA2. ay(V , L)=a4(M , N)= NEifand only if D< D;.

Proof of Lemma A2. SupposéhatV =V, , the manager lied_-§ and the auditor correctly identified

the state, which happens with probabitityThen,M must decide whether bribing the auditor or not.

If he chooses, thenS will receive reports(Vy,Vy ), and by point (v) of Lemma Al investment
will follow. In this caseM’s payoff, net of the bribeB, equalsy(Vy+V, —1-D-F)+D-B. If
insteadM choosed\B, then the reports will b/ ,V, ) and no investment will occur (by point (i)
of Lemma A1l). In this casé\l's payoff equalsy(Vy - F). Hence,M’'s surplus from choosing
overNBis y(vV -1-D)+ D -B, which is positive ifD > D,, zero if D=D; and negative if
D <D, . Recalling our tie-breaking assumptidv,opts forNB if and only if D <D,;. The same

argument shows that this result holds also ifatlitiM did not lie (NL). ®
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The next lemma derives the best response of shdexkofor the case where the manager
always reports the truth or never does:

Lemma A3. If ay,(V)=a(My)= NL, then ag(Vyy)=NAl and ag(V, )= NANI. If

(V| )=a(My) = L, thenag(Vi;) = NANI and ag(V, ) = NAI.

Proof of Lemma A3. For brevity, we provide a heuristic proof. Whé#'s preferred choice is
a;(VL):éz(\@ ) = NL, the expected payoff t8 attains its highest possible value if they chose n
to audit and invest if and only if, =Vy . Indeed, this policy leads them to invest onlyhia good
state and to save auditing costs. A symmetric aeguinmolds whenM’s preferred choice is
a;(VL):éz(\ﬁ )= L, in this case, abl lies in a systematic fashion, a “contrarian” invesnt rule

couple with no auditing achieves the highest pdsgbyoff forS. =

Taken together, Lemmas Al and A2 identify the lbesponses of shareholders at stage 5 and the
best responses of the manager at stage 4. LemndeAtfies the best responses of shareholders at
stage 3 for some of the possible strategies of gesat stage 2.

Using these results, we can restrict the set aflidate equilibrium strategies to 20 cases, whieh ar

presented in Table 1 below f@ < D;, where D, is defined by equation (6). Each row describes a

strategy of shareholders (columns 2 to 7) andategjy of the manager (columns 9 to 14).

We could produce a similar table f@ > D;, which would differ from Table 1 only in its twast

columns, wher® would simply replac&B throughout. We omit this second table for brevity.

A rapid check of Table 1 leaves us with the 8 cdatdi equilibrium strategies described in the

following:

Lemma A4. In Table Al, the strategies subscripted{ByS, 6, 7,8,11,12,13,16,18,19}2 cannot be

part of a PBE.
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Table Al. Candidate equilibrium strategiesfor D < D;

Report Reports byM andA True value True value and
by M (rvra) V) stage-2 action bl
(rm) (V.&)

S Vi IR/ R VARV IR VARV B VIRV M Vg | VL Vi, L V|, NL
g NAI | NANI | NI | NI owi | NL [ NL NB NB
Oso NANI NAI I NI I NI OmM 2 L L NB NB
Oss A A | NI | NI [oys | NL| L NB NB
Ogy A NANI I NI I NI OmMa NL L NB NB
Oss A | NAI | NI | NI [oys | NL| L NB NB
Osp NANI A I NI I NI OM6 NL L NB NB
Og7 NANI | NANI I NI I NI Om7 NL L NB NB
osg | NANI [ NAI | NI | NI [oyg | NL| L NB NB
Ogg NAI A I NI I NI OMo NL L NB NB
Os10 NAI NANI I NI I NI OM10 NL L NB NB
Oq1 NAI NAI I NI I NI OMm11 NL L NB NB
s, | A A | NI | NIl [oy, | L | NL NB NB
og3 | A | NANI | NI | NIl [oys | L | NL NB NB
Osa | A | NAI | NI | NIl [oyw | L | NL NB NB
05 | NANI [ A | NI | NIl [oyis | L | NL NB NB
Og16 NANI | NANI I NI I NI OM16 L NL NB NB
017 NANI NAI I NI I NI OM17 L NL NB NB
ogs | NAL | A | NI | NIl [oyw | L | NL NB NB
Og19 NAI NANI I NI I NI OM19 L NL NB NB
Os20 NAI NAI I NI I NI OM 20 L NL NB NB

Proof of Lemma A4.

(i) Strategies subscripted by 3, 7 and 11: the m@nhas the incentive to deviatingNd when the

company is worthv| , as he would get the same payoff without lyingjchthe prefers under our
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assumptions. Strategies 12, 16 and 20: by the sagwament, the manager has the incentive to

deviating toNL when the company is wori, .

(i) Strategy 5: the manager has the incentiveeaiate toL when the company is worty, , as he

would induce the investment with no auditing, hese®ing his fraction of the auditing costs.
Strategy 18: by the same argument, the managetheasmcentive to deviate tblL when the

company is worthv/ .

(iii) Strategy 6: the manager has the incentivelégiate toL when the company is worti, . To
see this, consider that by this deviation he wanthice the investment with auditing and earn the
continuation profitfy, = y(V,+V, — F—1-D)+ D, which is positive by assumption. Strategy 13:
by the same argument, the manager has the incentideviate ta\NL when the company is worth
Vy .

(iv) Strategy 8: the manager has the incentiveetaade toL when the company is wort, , as he
would induce investment rather than no investmant] thereby earn the continuation profit
Ny =y, +V, —1-D)+D>0. Strategy 19: by the same argument, the managsr tha

incentive to deviate tblL when the company is wort}, . ®

Proof of Proposition 1.  Based on Lemma A4, the remaining 8 set of candidgtalibrium

strategies are subscripted t{y,2,4,9,10,14,15,}7. We will show that, of these, only those

subscripted by 1 and 2 are part of a PBEDot Dy, whereas the other six are not.

0] {agl,a*Ml,ﬁl} : whereagland JK,,l are given by Table A1, anﬂf is the following belief:

" — =B\, ,\|)= , =0, =1, , = , = P }
A {ﬁ(VL) BVMM)=BMM)=0.8M)=1L8 0N Y )= (Y . M) o+ (L= P)= 1)

In this candidate equilibriumM does not lie and invest according toM’s report. Hence the
investment decision leads to the first-best expeprefit E(I'I*) = p(Myq — 1), of whichM diverts

an amounD. Thus,S earn their maximal expected paydt- y)[Vo+ PV — 1- D)]. They have

eight possible deviations fromgl, which correspond to the strategies subscripted toy7, 9 and

11 in Table Al. In the deviations subscripted by 2nd 11, their expected payoff is lower because
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they rely on a suboptimal investment decision riiteall the other deviations, their payoff is
decreased by the auditor’s fee and in some casesglreliance on a suboptimal investment rule.
As a result, all possible deviations yield a lowspected payoff t& than that of the candidate
equilibrium.

Now consider the possible deviationsMyfrom the stratengAl. In the candidate equilibriunvi
earns the highest possible paypfi; +Vy — | — D) + D in the good state angV, in the bad state.

Therefore M will never deviate to lying in the good state,cgrthis would produce no investment

and he would earpV, . If he deviates to lying in the bad staayould invest in this state, so that
M’s payoff would bey(Vy+V, — I -D)+D< W, for D<Dg. Hence, both possible deviations

yield a lower payoff taM than that of the candidate equilibrium.

The belief ﬂfis consistent with Lemma A1l insofar g8V ,V.), B(My.M ), By .\, ) and

BV ,Vy) are concerned. Alsg(V, ) =0 and S(Vy) =1 are consistent with Bayes’ rule, given

M’s strategyaK,,l. Hence{agl,a*Ml,ﬁl} is a PBE.

(i) {agz,a*Mz,ﬁz} : Whereagz and O'KA o are given by Table Al, anﬂz is the following belief:

* — — — — — — —
= =6V, ,V\)=L(M;,()=0,8 =168, Y, )=8(V,¥ )= ' ‘
Bo {,B(VH) M. M) =8My,\) (\) MLY% )=B8(Y M) o+ (- p) q)}

In this candidate equilibriunM always lies an& invests whem reportsV, and does not whe

reportsVy , consistently with their new beliefg(V, ) =1 and (V) =0. Again, the investment

decision leads to the first-best expected profit], dollowing the same steps as under point (if it

easy to show that there are no profitable deviatend that beliefs are consistent with Bayes’ rule.
(i) og4 and gy 4 cannot be part of an equilibrium: these strateggsly a smaller expected
payoff for M than a deviation tblL in the bad state, which would give hijN,. To see this, note
that underog, and gy, 4 in the bad stat®! would lie, andSwould hire an auditor and invest with
probability 1-q. As a result, M’s expected payoff would be
y[Vo+(1— QM - 1-D)- F]+(1— g)D, which is increasing irD. Hence, in the region under

consideration this payoff achieves its maximum @~ Dy. From (5), this maximum payoff is
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yVp — F) . If insteadM deviates td\L in the bad state, there is no investment and afpay )\,
for M.

(iv) ogg and gy g cannot be part of an equilibrium. Under theseetiias,S do not hire an auditor

and always invest, so that they earn the uncomditipayoff (1- y)(V, +V - | - D). If instead they
deviate to auditing, the investment decision woulehd to a total expected profit
Vo+ p(Wy - D+@A- p)@- (M - D- F=\§+ V- I+ (1- pq |- Y)- F Then,M would divert
an amounD whenever the investment is made, which happerts pvitbability p+ (1- p)(1- q).

As a resultS would earn a fraction 1y of the total expected profit minus the expectedidion

[p+(@- p)d-0q) D. Thus, after rearranging it, their payoff can beritten as
(1= y)Vo+V = 1-D+(1- p)a(I-\ + D)= F . This deviation payoff can be shown to be larger
than the unconditional profitL— y)(Vy+V — | - D). To see this, consider thatSfhire an auditor,
they would choose the profit-maximizing audit qt;aliq*, defined by condition (10):
C'(q*) =@- p)(I1-V_+ D). The difference betweeBis deviation payoff and their payoff in the
candidate equilibrium iq1- y)[q* @-p)(1-V_+D)- C(cﬁ )} =(1- y)[q*C'(q* )- C(a )} >0 by

the convexity ofC(q) . Hence, this deviation byis profitable.

(v) og5 and gy;15 cannot be part of an equilibrium, since the argummmder point (iii) above

can be used to show that these strategies imphedes payoff forM, than a deviation tb.

(vi) Using the argument under (iv), one can g that the remaining three couples of strategies

(0s10: 0 M10)» (Os14, T M14) (Os17, 0 \m17) @re part of an equilibrium. ®

Proof of Proposition 2. As in the proof of Proposition based on Lemma A4 we focus only on

the 8 candidate equilibrium strategies subscriMe({il,2,4,9,10,14,15,1}7. We will show that, of

these, only those subscripted by 4 and 15 may ti@pa PBE forDy < D < D;, whereas the other

Six are not.

() {024,0'*M4,ﬁ4} : Whereag4and JKM are given by Table 1, and the beljﬁf{ is:
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- _ _ _ _ _ _ _ P
= =BV M) =BMy . M)=0,80)= RBMY M )=B(V. ¥ )= .
Ba {,B(VL) BMM) =B ) (V)= pB(Y - Y )=B(V. W) o+ (L= P q)}

In this candidate equilibriunM always reports/; (and therefore lies in the bad statehires an

auditor under the contract specified in Lemma 1d arvest according té\'s report. ThusSs
payoff is given by equation (7). Recall that inmgo(iv) of the proof of Proposition 1 we have

shown that, forDy < D < D4, the payoff toS from hiring an auditor exceeds that obtainablenfro

any strategy involvingNA. In the present context, this implies ti&awill not deviate to such

strategies.

Now consider the possible deviationsMyrom the stratengM. In the candidate equilibriuny
earns the highest possible payofi(Vy+Vy -1-D)+D in the good state and
y[Vo +1-g9M - 1-D)- F] + (1- g) D in the bad state. Therefomd, will never deviate to lying
in the good state, since this would produce nostment and he would eag/, . If he deviates to

not lying in the bad stat& would not invest, so tha&l's payoff would be)\,. This deviation is

not profitable if D > D, whereD = {(I -V|) +fﬂ}li For D < D, the deviation is profitable,
-qjl-y

so that this equilibrium will not exist.

The belief ﬁ’z is consistent with Lemma Al insofar @&V, .,V ), BV .M ). (M, Y, ) and
BV ,Vy) are concerned. AlsgZ V| =) p are consistent with Bayes’ rule, givéfis strategy

JKM. Finally, S(V| ) =0 is such thalNANI upon a negative report By is sequentially rational,

since under this belief the expected payofStioom og, is (1- y)Vy, while by deviating tNAl

they would obtain (1-y)Vg+V, - 1-D), and by deviating toA they would obtain

@a- y)[VO +1-q)M - 1-D)- F]. Hence{ag4,U*M4,ﬁ4} is a PBE.

(i) {0*515,0'*M15,ﬁ1§, where ng5and UK,|15 are given by Table Al, and the beIi¢{5 Is:

* P
= =6V, ,\ )= , =0, = , = , = .
Bis {ﬂ(VH) BMM)=BM.M)=08()= pBMY . M)=B(V. M) 0T (= p)(1—q)}
In this candidate equilibriunM always reports/, (and therefore lies in the good stat®jires an
auditor under the contract specified in Lemma 1 iawest according té's report. The proof that

this is a PBE foD = D proceeds as under point (i).
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(i) og and g1 cannot be part of an equilibrium, becaldéas the incentive to deviate Ito

when the company is worty .

(iv) ogp and gy, cannot be part of an equilibrium, becalsdas the incentive to deviate b

when the company is worty .

(v) og9 and gy g cannot be part of an equilibrium, because under dtrategy the firm would

always invest an& would earn its unconditional payoff, while if iires an auditor by Proposition 1

point (iv) they would increase their payoff.

Vi) (0510, Mm10) s (Os14,0Mm14) and (0g7,0\17) cannot be part of an equilibrium, by the same

argument as under (v). &

Proof of Proposition 3.  As in the proof of Propositions 1 andi#gsed on Lemma A4 we focus

only on the 8 candidate equilibrium strategies stipted by{1,2,4,9,10,14,15,}7. We will show

that, of these, only those subscripted by 10 andrépart of a PBE fob > D;, whereas the other

Six are not.
() {0';10,0*,\,,10,,51(} , Where ngo is given by Table AlaKA 10 is obtained by replacinyB to B

in the corresponding strategy in Table Al, andblef ﬂfo IS:

Bio={BVL) = BVLM)=B0M;, M) =0.8(M)= pB(Y . M )=B(Y. ¥ )= P

In this candidate equilibriuni always reports/; (and therefore lies in the bad stat®)jo not
hire an auditor and the firm always invests. Tt8s payoff is given by equation (11). To show that
S will not want to deviate fromfglo, note that the payoff t& exceeds that from any strategy

involving A upon a positive report by, since due to bribing an audit report would be

uninformative (would lead to investment anyway) biill costly. The payoff in equation (11) also

exceeds the payoff from a strategy involvitgNI upon a positive report By, which is(1- )V .

Now consider the possible deviations Myfrom the stratengA 10- In the candidate equilibrium,
M earns the highest possible payoff(Vo+Vy —1-D)+D in the good state and

yMo +V_ — 1= D)+ D> )\, in the bad state, where the latter inequalityuargnteed byD > D, .
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Therefore,M will never deviate in the good state. If he desgato not lying in the bad stat8,

would not invest, so thal’s payoff would be)j .

The belief ﬂfo is consistent with Lemma Al insofar g%V, ,V| ), BMy .M ), (M .\, ) and
BV .,V ) are concerned. AlsgZ V| =) p are consistent with Bayes’ rule, givéfis strategy.

Finally, B(V, ) =0 is such thatNANI upon a negative report by is sequentially rational, since
under this belief the expected payoffSérom aglo is (1— y)Vo, while by deviating taNAI or toA

they would obtain 1-y)My+V - 1-D) or (1-py)My+V_ —|-D-F)respectively. Hence

{ngo,a*Mlo,ﬁlc} is a PBE.

(i) {0';17,0'*M17,ﬁ17} : Whereagﬂ is given by Table Ala,tﬂ 17 is obtained by replacinyB to B

in the corresponding strategy in Table Al, andbleef ﬂf7 IS:

Bz ={BVn) = BV M) =BMy )=0,80Y)= pB(Y . ¥ )=B(Y. ¥ )= p

In this candidate equilibriunM always reportd/ (and therefore lies in the good statgyloes not
hire an auditor and the firm always invests. Theoptthat this is a PBE foD > D; proceeds as

under point (i).

(i) og and ogy1 cannot be part of an equilibrium, becaldehas the incentive to deviate Ito

when the company is worty .

(iv) ogp and gy, cannot be part of an equilibrium, becaddas the incentive to deviate Kb

when the company is wortj .

(v) ogg9 and gy g cannot be part of an equilibrium. For these sgiate to be part of an
equilibrium, one would need a beligB(V, ) such that, upon a negative report by A is
sequentially rational. HoweveA is not rational for any possible belig(V, ), as it would imply

that the firm always invests ar®learns its unconditional payoff net of the audstcovhile under
NAI shareholders would save the audit cost.

(vi) og14 and oy 14 cannot be part of an equilibrium. For these sgiate to be part of an

equilibrium, one would need a beligB(Vy) such that, upon a positive report b, A is
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sequentially rational. HoweveA is not rational for any possible belig(Vy ), as it would imply

that the firm always invests ai®learns its unconditional payoff net of the audistcavhile under

NAI shareholders would save the audit cost.

(vii) (0g4,0Mm4) and(og5,0\m15) cannot be part of an equilibrium, because@or D; M would

bribe the auditor, so that the audit report is tormative but still costly, and therefore S would
deviate taNAl. &

Proof of Proposition 4. To induce truth-telling by the manager, sharehadeust choose a couple

of paymentswﬁ,| and W'L' to compensate the manager who reports the trtee gtahe world and a

couple of paymentavaH and w,'q for the manager who reports the wrong state. Heheg solve:

()=, max Nvo+p(vH - 1-D-w - a- pvt,

WH’ H

subject to:
PCy : p(Wi + D)+@- pf 20,
ICLZW|I:2W|I_‘| + D,
ICy wi +D=w,
LL:wi 20w =ow'=0w=0

where PCy, is the manager’s participation constrail@; andICy are his incentive compatibility
constraint in the bad and good states respectiaiglLL is his limited liability constraint. It is

immediate thatvv,_H and W||_‘| should both be set equal to zero. MoreoV€), and thelL for WH

are both binding, which impliew,'jI =0 and WIL‘ =D. =

Proof of Proposition 5. To induce truth-telling by the auditor, sharehotdeolve:

MNra)= max  Vo+pWy—I-D-wy)+ (@~ a)@ p)M - I- D- 9 ) q@ pf- F
w9l g, F

subject to:
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PCy : p(Wy + D+ dl- p W +(1- P(2- §( W%+ D=0,
IC,:w!>w 9+ D-B,
PC,: F2>C(0),

LL:wy 20, w20, w 9> 0,

where wy is the payment to the manager who reports the gxbatdavvﬂ the payment to the

manager if the auditor correctly reports the badesfwhich happens with probabiliy, and wt"q

is the payment to the manager if the auditor mesthkreports the good state (which happens with
probability 1-q). It is immediate that bothv, and wll__q should both be set equal to zero.
Moreover, IC, is binding if D > B, which implies that the payment to compensate nager if
the auditor correctly reported the bad statwl‘fsz D-B. If on the contraryD < B, IC, is slack

so that w,‘_1 =0, due to the limited liability constraint. Compaiit ensures that in all cases the
auditor’'s participation constrainPC, is also binding. As a result, iD >B the optimal audit
quality is q*k as implicitly defined by (12), while ifD < B the optimal audit quality isq* as

implicitly defined by (10). So ifD > B the audit quality is increasing in the reservatiibe B
(and independent @), while if D < B it is increasing iD (and independent dB ). B

Proof of Proposition 6. Recalling from the analysis in Section 4 that ghg truth-telling from the
manager always dominates using no information, e want to identify the parameter regions
where shareholders prefer to elicit truth-tellimgnfi the manager or from the auditor. Substituting

the optimal values from Propositions 4 and 5, the@eholders’ profits become respectively:

M(ny)=Vo+p(Vy - 1-D)-(1-p)D,

n(r,) =V, + pV, -1 -D)+(1- p)A-q)(V, -1 -D)-C(q) if D<B,

and
M(ra) =Vo + p(Viy = 1= D) +@- p)| -4 )M - 1= D)= § (D-B]- Q7 ),if D>B,

whereq" and q*k are defined by equations (10) and (12), respdgtive
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Subtracting M(ry) from T(ry) and rearranging terms yields the condition undédriciv

shareholders want to elicit the truth from the &rdilf D < B, this condition is inequality (14) in

the text, while ifD > B, it becomes:
a-p) @-d" )0 - N+d B]- @ )>0, (15)
There are two cases to be considered, dependiadnether condition (14) holds or not.

If (14) holds, for D < B shareholders rely on auditing, setting audit dqyalt g~ and managerial
severance pay at zero. Then, by continuity, comdit{15) also holds forB - D~ (where
qD - qED). Using the envelope theorem, the derivative giression (15) with respect tB is
equal to(1- p)q** > 0. Therefore, a8 decreases belol, inequality (15) eventually turns into an
equality for a thresholdg, defined by

c(d" (®)

[1-d" @) -V +— =, (16)

[EEN

q (Bp)
where q** (By) is obtained by settin@® = B, in (12). Therefore, shareholders will still rely the
auditor’s report in the intervdlBy, D) . In this interval, audit quality is set qt** (and therefore is

increasing inB) and managerial severance payDs-B. For B < B, instead,M(ra) <M(ry), SO

that shareholders elect to rely on the managepsrteraise his severance paylpand no longer
hire an auditor ¢ =0).

If instead (14) does not hold, thentwe previous argument condition (15) does not ledglter, and

therefore for any value oB shareholders choose to rely on the manager’s treiher manager is

given severance pdy and no auditor is ever hireM.
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Figure 1. Time line
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Figure 5. Audit quality g as function of shareheldeotectionP and
strictness of auditing regulatioB (for given managerial equity stake

v

(o8]

Figure 6. Optimal audit quality and severance pay
as functions of the strictness of auditing regolkatB (for givenP)
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Figure 9. Optimal audit quality as function of shareholder protecti®rand
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Figure 10. Optimal severance pags function of shareholder protectien
and strictness of auditing regulati@
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