The Economics of Auditor Capture:
Implications for Empirical Research

Abigail Brown
Edmond J Safra Center for Ethics, Harvard University
124 Mt Auburn Street, Suite 520N
Cambridge, MA 02138 U.S.A.
(617) 495-2183
abr own@t hi cs. harvar d. edu

November 5, 2012

Abstract

The empirical literature has found mixed results when meéagthe effects of economic bonding on
reporting quality, though high-profile auditing scand@&geatedly call into question the conclusion that
economic capture is not a significant problem. Furthermwmebavioral research has demonstrated that
auditors are at risk of capture via common psychologicallmaaisms. To help evaluate the conflicting
evidence, this paper models the strategic interactiongdset a rational auditor and manager. The model
explicitly defines the conditions under which the auditdaires her independence and under which the
two will collude. The results derived in the model providsights that help address these puzzles. First,
the model demonstrates that the use of revenues as a prafiyancial gain is problematic. Second, in
a repeated play context, there does not need to be an explatibnge of bribes to sustain a collusive
equilibrium, suggesting that social norms and psychokldi@ases could be reinforcing rational action
and allowing profitable collusion to occur with little comgs intent. Furthermore, it shows that high

quality audits and high reputation firms are distinct cangs with empirical implications.
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Accounting is the language of economic communication. H isecessary vehicle for contracts,
compensation, regulatory compliance, and corporateegiyafBushman & Smith, 2001). Auditors help
ensure that this form of communication is true, coherent@mimunicative (Watts & Zimmerman, 1983).
When accounting information is true and coherent, it becmesier—and less costly—to make sound
investment decisions, incentivize intelligent decisi@aml hard work, and to understand the competitive

landscape.

High quality financial reporting has been linked to econogriowth and increased productivity
(De Nicolo et al., 2008), lower volatility in labor and factmarkets (Kedia & Philippon, 2009), as well
as lower costs of capital (e.g. Bhattacharya et al., 2008 IBiet al., 2009; J. Francis et al., 2008; Easley
& O’Hara, 2004). Given the importance of high quality finaalaieporting to the integrity of the financial
system, the persistent occurrence of auditing failureserdnw high quality regimes such as the U.S.—are a

cause of considerable policy concern.

Like any natural language, accounting can never be exadtyeint is important to ensure that the
information contained in financial statements is as releaa reliable as possible, given the constraints
inherent in the reporting process. As a consequence, itisaldo ask whether some of these audit failures
are due in part to auditor capture by the management theyupmosed to be monitoring? Though auditor
independence and audit quality are of critical importaindié value of an audit, answering these questions
has proven surprisingly challenging, both for academiestigators and for the market, despite the clear

economic benefits of ensuring a well-functioning system.

For example, Romano (2005) catalogues 25 empirical stodid¢ise literature on the connection be-
tween non-audit services (thought to be the primary velfiarieational capture) and audit quality. Of these,
15 find no statistically significant relationship, three fihdt non-audit services improve audit quality, six
find that non-audit services are associated with lower tyualidits, and one finds a negative relationship
only with non-Big Five firms. Romano herself takes this aslence that non-audit services are not a prob-
lem and therefore should not be regulated. This has gepeialb been the conclusion of the accounting
literature (e.g. J. R. Francis, 2006; Schneider et al., P@A6ugh there remains worry about thigpearance
of a loss of independence even as the evidence is presumetiléotse question about thiact of indepen-
dence. Given the high political and public policy stakes@umding regulation of auditors and financial

reporting, however, it is appropriate to consider the alitg hypotheses that might lead to the inconclusive



results of the empirical studies as they have been condixiate.

This paper proposes a game theoretic model that considersotiditions under which a rational
auditor chooses to either conduct a rigorous, independetit ar collude with the manager in misrepre-
senting the economic condition of his company. The modegégghed to provide analytical support to the

interpretation of existing empirical work and to the desiffiuture studies.

The modeling considers the issue in three stages. The foktlat a one-shot game where, if
collusion occurs, collusion is explicit and entered intoarnpurely rational grounds, in the spirit of Gary
Becker’'s model of the economics of crime (Becker, 1968). Baeker framework provides an explanation
of the origins of rationally-driven choices for either sl desirable or deviant behavior, which allows us
to consider the components necessary for retaining indigmee or succumbing to inducements to collude.
As a result of the single-shot game, it becomes evident tieatdlue to an auditor of revenue from engage-
ments with different equilibria will not be equivalent: tipeofit margin of a collusive relationship, prior
to the consideration of the added engagement risk, will ghdrithan that of a non-collusive relationship.
Therefore, revenue is not necessarily a good proxy for iech@nts to collude, particularly when firms have

heterogeneous clients and therefore heterogeneous costs.

The next stage of the model extends the one-shot game infeeatesl-play game of indefinite du-
ration. This better reflects the nature of real auditor-rganaelationships and introduces an interesting
wrinkle to the model when considering the capture equiliiori The repeated play game results provide
a scenario where there need not be moment of explicit colysind therefore much of the heavy lifting
of maintaining a profitable and collusive relationship wdtlclient can be done by the types of “moral se-
duction” processes described in Moore et al. (2006). Thidkwa considering a rational basis for capture,
should be seen as complementary to work that examines ticagsgical bases for auditor capture (Moore
et al., 2006; Bazerman & Tenbrunsel, 2011; Prentice, 20B@)ting the economic and psychological dy-
namics at play this way offer a plausible path to the captfie mrofessional. Furthermore, this dynamic,
if it exists, will be particularly difficult to see in the dathprove that the standard empirical approach that
uses revenues to proxy for the likelihood of financial captuill generally find null or close to null results

regardless of the existence or prevalence of financial captu

The third stage of the modeling exercise recognizes thdtt aadit firm has many clients, and that



firms are known to manage their portfolios of clients catgfiBecause their clients are heterogeneous, we
need to consider that an audit firm might not choose to perfaudits of equal intensity in all situations.
Indeed, the same firm, if it operates rationally, might be difierent independence equilibrium with differ-
ent clients. Furthermore, the model helps to clarify thatriarket cannot observe the contribution of the
audit firm to an individual company’s reporting quality. tead, the market observes the performance of the
auditing firm’s portfolio of clients. This portfolio perforance suggests a natural way to operationalize an
audit firm’sreputation a construct distinct from audit quality. As the resultstod tmodel will make clear,
reputation is observable, whereas individual engagemaaiity is not, and, as a consequence, reputation is
more likely the attribute that firms differentiate on. Thepiinations of this suggest that using reputation on
its own as a proxy for quality is problematic—either by therke& or by empirical researchers—since the

two can diverge.

The rest of the paper is presented as follows: section 1 plge model into the context of the
relevant accounting and economic literatures, sectione2gmts the model, and section 3 discusses the

implications of the model’s results. Section 4 concludes.

1 Background

For a high-quality audit to occur, the auditor must both havgigh probability of discovering a breach
and then, if such a breach is discovered, cause the breaehréartedied (DeAngelo, 1981). There are two,
widely-recognized avenues by which auditors be incerdivito conduct a high quality audit, both of which

are generally characterized as “sticks” rather than “d¢arr@eputation concerns and liability risk.

The value of reputation is a market-based driver of auditoemtives to audit effectively. DeAn-
gelo (1981) argues that the “client-specific quasi-rengshed through a high reputation provide sufficient
incentives for (at least) large firms to remain independedtta conduct high quality audits. Datar & Alles
(1999) formalize this notion in a model of auditor shirkirfgor reputation to be a sufficient motivator, the
cost to an audit firm’s reputation of an audit failure must beater than any compensation the manager can
provide. Both models cited assume that reputational costs & failure are high, assuming that once an

auditor has been found to be low quality in one engagementailndits will be discounted for all clients

1What constitutes a “high probability” depends on the costealue of discovering a particular breach, and leads astwall
consideration of materiality.



going forward.

Historical experience suggests, however, that we sholda this assumption and explore the con-
sequences of the reputational costs of an audit failurega&irange of possible values. As has been well-
documented elsewhere in the literature, there have beguent instances of high reputation firms caught
in high profile audit failures—from the accounting scandsilthe first years of the century (Jackson, 2006)
to the failures relating to the bankruptcy of Lehman Braghéne collapse of Bear Sterns, and of subprime
lenders, such as New Century (Sikka, 2009)—where publarinétion about the case suggests that it was
not merely a consequence of bad luck and instead the fa¢tmiwabuestion the competence or indepen-
dence of the audit firm involved. While Arthur Andersen didl@pse as a consequence of its failure with
Enron, that may be due more to the specific problem of facimgrtal indictment (Jensen, 2006). Instead,
the hits a firm takes to its reputation in the case of an auiliiramay have financial consequences that are
much more manageable. Partnoy (2006, 1999) argues in tkeeofasedit ratings agencies—audit firms
face a very similar circumstance—that when the certifyimigrimediary (i.e. credit rater or auditor) has a
regulatory license, the consequence of reputational éefbst are much reduced. Since an audit is neces-
sary for equity issues to the capital markets, all companisking to issue equity will hire an auditor, even
if there is no auditor available with the desired reputatiaignaling value. The highly restricted choice of

auditors for large companies further diminishes the sttenfany reputation costs (Nelson et al., 2008).

Legal liability is the main policy lever used to increasedntives for high quality audits beyond
those provided by reputation. The role of legal liabilityconstraining auditor behavior has been explored
in Dye (1993). Specifically, he predicts large firms will coctia higher quality audit because they have
exposure to greater liability, due to their “deep pockeifsthere is an audit failure and therefore they have
greater incentives to prevent such a failure. As with thast&ion arguments, we need to be careful in
assuming that legal liability is not a manageable cost, éwea firm that takes risks with some of its clients.
While there is certainly the risk of a “tail event” (TalleyQ@6) that could bring down a firm, the expected

costs of litigation for an audit firm appear to be much more agaable (Cousins et al., 1999).

With these two supports of a high quality audit offering aslesbust defense against loss of in-
dependence than sometimes assumed, we need to examinelosefg the mechanics of how a manager
might induce an auditor to collude in order to understand koah inducements might compete with more

modest penalties. To do this, the economics literature dffesacollusion-or coalition-proof concepin



more generic contexts, (see, for example, Tirole, 1986e0&Torsvik, 1998; Laffont & Tirole, 1991). The
requirements for successful prevention of collusion @atirere are similar in their conceptual approach but
are tailored to the institutional details of financial asdgince the existing models are structured in such a
way as to offer little guidance in the specific context of ficahstatement audits. These models assume that
the output of the agent is costlessly observable by allgmeind that the asymmetric information lies in the
agent’s productivity factor and effort levels. Howeverpuablic companies, the challenge is to keep man-
agement that presides over a poor outcome from posing agesielipg over a good outcome, an inversion

of the problem that concerns most of the principal-supenégent literature.

Lu (2006) presents a model that is very close in spirit to the presented here, albeit with a very
different focus and some different assumptions. His modehects the present value of future cash flows
from audit and non-audit fees with auditors’ decisions telteer conservative or aggressive in the face of
ambiguity in their audit evidence. The value of these fufaes are viewed as compensation for the liability
the auditor faces if she approves a good report in the abs#definitive evidence and it turns out that
she is wrong. While my model is not concerned with ambiguaidemce—I| assume the auditor approves
the unaudited statements unless she discovers verifialldenee that the statements are misreporting the
company'’s position—I add some additional nuances to Las&work by investigating the incentive effect
on the manager of the equilibrium relationship and congideihe extent to which the manager recognizes

the costs of the future fees in his budget constraint.

The main divergence of our models is in our treatment of theketal.u dismisses the possibility of
the client providing fees so large that the auditor will apMgra good report regardless of definitive evidence
because he assumes that the market has sufficient undangtarfidhe parameter values in the model to
recognize that the auditor’s report is meaningfedsdo not make this assumption. While assuming full
rationality and knowledge of the market is an appropriatepsifying assumption in many cases, for the
purposes of supporting empirical models investigatingltss of auditor independence—the purpose of
this paper—assuming away the possibility of a problem dbeditld no favors. | remain agnostic as to

whether the market would react incompletely to the impiaat of a contract because of inefficiency or

2Similarly, Lee & Gu (1998) consider the possibility of a hilexceeding the costs of the discovery of collusion in their
consideration of lowballing the initial audit fee. Their ded and conclusions otherwise differ significantly fronsthaper because
they assume that shareholders have more power over auwglitmetthan does management. This seems overly optimtsiegh
is ultimately an empirical question. Regardless of whellggr and Gu’s assumptions or mine are a more accurate refiedtieal
engagements, the central observation of this paper thahues are not a valid proxy for profits in investigating thesestions
holds true. The difference between our papers is the pestiitection of effect of profits on auditor decisions.



simply as the result of a semi-strong form of efficiency (&en2005). As a consequence, | treat the market
as a non-strategic force in the model. If, in reality, the keais aware of the parameters and behaving
rationally, some of the equilibria discussed here will nmbear in practice. The purpose of the paper here is

to provide a fleshed-out theoretical model to support futumgirical research on this and related questions.

To do this, | make four additional important choices thageifthe incentives of a financial statement
auditor in ways that have not been fully explored before. sehehoices are made to reflect institutional

details observed in many auditor-client relationships:

e Contracts—including ex post penalties—need to be resalvadfinite time horizon. As a conse-
guence, the true outcome of the managements’ efforts isamstistently observable within the rele-

vant time frame.

e Auditors recognize a strict commitment to client confidalitly. As a consequence, the contents of the
unaudited, preliminary statements are not disclosed bwtititors to anyone, including the board,
when changes are made to the auditor’s satisfaétidrhis means that auditors’ successes remain
invisible. It also implies that when an honest auditor dv&e a misstatement, the manager does not
suffer penalties beyond the requirement to tell the truthis Bllowance for “face saving” means that
the auditor does not contribute to a revelation mechanisahwould induce truth-telling from the

manager (as will be proven below).

e All or almost all audit failures end in out-of-court settlents that come with non-disclosure agree-
ments, so there is little opportunity for the market to deiee the level of the auditor’s fault: whether

the failure was due to bad luck despite a competent auditigesge, or collusion.

¢ In the event of successful auditor capture, corporate ressware used to compensate the auditor for
the risks associated with capture. As a consequence, thagaadoes not personally recognize the

full cost of the side-payment made to induce capture.

3The recent AU 380 standard pushes against this long-siguagliproach. The official obligation of the auditor is now:

The auditor should discuss with the audit committee anygidésments with management, whether or not sat-
isfactorily resolved, about matters that individually arthe aggregate could be significant to the entity’s financial
statements or the auditor’s report. For purposes of thissseaisagreements do not include differences of opinion
based on incomplete facts or preliminary information thiatlater resolved. (Public Company Accounting Oversight
Board, 2003§13, footnotes removed)

Nominally, the auditor should therefore reveal major cleangnade to the unaudited financial statements to the audinitte® of
the Board. However, the second sentence of the above questtesra loophole that appears to be broadly taken advaritédge o
auditors and their clients. It also renders the standardfoneeable.



When these institutional realities are taken into consitien, the model helps resolve the contradictory pre-
dictions and assessment of the problem among economic gokigbsgical theory and empirical accounting

research.

2 Formal model of auditor-manager strategic interactions

The game presented here analyzes the interactions of a araarejan auditor following the acceptance by
the players of a contract offered by a representative ofltaeshiolder. The relevant details of this contract
are therefore treated as exogenous parameters througieomioidel. Since the purpose of the model in this
paper is to assist in interpreting empirical results, | dbassume that the contract offered is optimal. Since
the financial statement audit is a highly regulated prodarad, because the audit committee of the board may

also be beset with its own agency problems, the existencenoé sub-optimal contracts seems plausible.

The manager’s and auditor’s decision processes are modglathoncooperative game. Initially, |
assume a single-shot game to build intuition and then extembasic analysis to a repeated-play situation.
The single-shot game requires a fairly cartoonish intevadbetween manager and auditor when collusion
is the dominant equilibrium—once the infinite time-horizofira repeated-play game is introduced, we can
see how the venal interaction required to pull of collusioome shot resolves into a potentially much more
nuanced interaction that nevertheless has the same rdwtsgame includes three actors: the manager, the
auditor, and the market, where the manager and the audé&ah@ones making active decisions and behav-
ing strategically. Throughout the analysis, | assume thati@yers are risk neutral and profit maximizing.

The manager and the auditor play with perfect recall.

The game is played out sequentially over time. At the stathefgame, the manager chooses a
costly effort investment that results in a probability thia company’s outcome in the period is good. (The
company can have one of two outcomes: good or bad.) Aftereffiatt has been expended, the true state
of the company is revealed privately to the manager. The gaartaen assembles financial statements that

may or may not accurately reflect the true state of the company

Once the manager has compiled his unaudited statementauditer conducts an audit of those
statements. In the planning for the audit, the auditor ce®as audit intensity, which is defined here as the

probability that she will uncover a misstatement, conddiloon its existence. After the audit is completed,



the financial statements are released to the market and thegeeand auditor are paid. After time passes,
subsequent events or new public information is used to epgtiatmarket’'s assessment of the validity of the

financial statements. The market may or may not ever disaelédrerate misinformation, if it exists.

A subset of the possible decisions and events could leadditiauwal actions by the auditor and
the manager. If the true outcome of the company in that pesidthd and management decides to try to
conceal that fact by issuing misleading financial states)é¢hé auditor could find a misstatement if her audit
intensity is greater than zero. If the auditor does find th&statement, the manager must decide whether or
not to offer a bribe, and of what size. Then the auditor decidkether or not to accept it. If the bribe is

refused, the auditor forces a truthful statenfent.

Extensive form of game and model parameters

The extensive form of the game is illustrated in Figure 1, @awhble definitions are collected in Table 1.
At the start of the game, the manager exerts effort to setribleapility, 1, that the outcome is good. The
outcome is bad with a probability §1 — ). The production function for is common knowledge, though
the manager’s choice of a particularns unobservable. After the manager has invested in a pktiguat

a cost ofCM (1), where()}y > 0, C% > 0, andlim,_,; C(u) = oo, the manager learns of the actual
outcome of the company in that period. |1 assume here that geament has perfect information about the
true outcome of the company and that information is privat @tained costlessly. Management then has
to decide whether or not to tell the truth about the outcomthefcompany in the financial statements. If
the company’s true outcome is good, the choice is a trivial @md management tells the truth. The audit
confirms management's statements, regardless of audi#ssity? and the manager receives a payoff of

WH — CM(p).

The auditor's payoff is her fee less the cost of the audit petidn: F — C“()\). The cost of the

audit is a function of the audit intensity,. The fee cannot be contracted as a functior\ dfecause\ is

“The set of potential outcomes is simplified somewhat fronh aeditor-manager outcomes. In real life, the manager could
refuse to correct a lie and the auditor could issue an unapanion; or, if the auditor refuses a bribe, either the managuld fire
the auditor or the auditor could choose to resign. In ordeafty of these outcomes to be non-trivially different tooatl actors
from the auditor forcing truth-telling, the model would ©et® be expanded significantly to be internally consistentjlar to the
approach taken by Acemoglu & Gietzmann (1997). As none cetmitcomes are of particular interest to informing thedssu
discussed here, | have chosen the parsimonious modelitg rou

SFollowing Tirole (1986), | assume there are no false pasitithat do not get resolved over the course of the audit, $dntha
this analysis the auditor never commits a Type | error.
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Figure 1: Auditing game

unobservable and non-verifiable. However, since the madmiof the fee determines the auditor’s decision
to accept the engagement, it will reflect an ex ante assessyhére likely level of A. | assume that it is

always sufficiently large that the expected value of thereamnto the auditor is greater than or equal to her
reservation wage and hence that the contract has been egtcéysta consequence, for the purposes of this

model, the fee is exogenous and invariant to the choices mildi® the scope of the model.

If the true outcome of the company in this period is bad, manant’s decision is no longer trivial.
If he tells the truth, the manager’s payoff is ndii’ — C™ (1), where he gets a wadg&'’ < W, less the

cost of his investment™ (11). The auditor’s payoff is still" — C4()), regardless of the level of chosen.

If the management decides to lie, and issues a statemendie¢paits the company’s outcome as
good when it is actually bad, the game gets more complicadsdmplied above, the auditor can choose

a varying level ofA\, where) is equal to the probability the auditor will detect a misstaént, conditional

10



Variable

Definition

Probabilities
7!

A

p

Payoff components
WH’L

CM’A

F
PM’A

B
Scalar

k

Probability of a good client company outcome
(from management’s perspective)

Probability of auditor finding misstatement
conditional on its existence

Probability of market finding misstatement
conditional on its existence

Wage management receives
(amount depends on client company outcome)

Cost of effort exerted by manager as a function:of
or by auditor as a function of

Fee auditor receives for audit
Penalty assessed manager and auditor respectively
when a misstatement is discovered by market

Bribe

Proportion of B deducted from manager’s payoff

Table 1: Definitions of variables
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on the existence of a misstatement. | assume that therenes @ihe or no misstatement. As with"/ (1),

C{ > 0,04 > 0, andlimy_,; C4(\) = oo,

If management decides to misrepresent the company’s tate, stith a probability of(1 — \)
the auditor will not catch the misrepresentation and thenmct financial statement will be issued to the
marketplace. The management will receive an initial pagbf’ 7 — CM (1), on the basis of the contents
of the financial statements, and the auditor will eAra- C4()) for the audit. At a later date, however, the
market may receive additional information about the validif the financial statements and will discover
the misstatement with a probability pf While p is an exogenous parameter in this model, it could well be a
function of the size or method of the misstatement, the egjmurts of auditor and manager, and other factors
that would vary from auditor-client pair to auditor-cliepair. It would also depend upon the regulatory
regime, the funding of government securities oversightidmdand even such factors as the quality and

freedom of the country’s investigative business reportgltsstle-blower protection laws, etc.

If the financial statements are found to be misleading by tagket, both management and auditor
are assessed a penalty, with the present vaiiésand P4 respectively. These penalties represent the full
expected cost, in terms of both legal penalties and reputaists, to each of the parties. If the misstate-
ments are never found, the management and auditor keejrtitiairpayoffs. Therefore, thexpectedialue
of the payoffs when a management cheats and the auditorsitsseheating aréd’? — CM () — pPM

for management anl — C4(\) — pP4 for the auditor.

| impose one assumption on the nature of the manager’s gearattwage structurgd ? — Wt >
pPM. If this assumption did not hold true, the manager would fackrect revelation mechanism, and
would never have an incentive to lie in the first place. In saigituation, the auditor becomes irrelevant, as
does the question of collusion. This assumption is maderiplgy the analysis presented here: in life, there
are clearly managers who will always be honest. Becausehbiees and contribution of the auditor are
irrelevant with an honest manager, an analysis of this sten@akes no contribution to our understanding

of auditor choices and is therefore omitted from the equiilin analysi<

There is some preliminary empirical support for the modéhefmanager’s decision to lie. Wang &

®0f course, auditors may provide a variety of other kinds déieavia their annual audit in the case of an honest manager,
ranging from helping to prevent fraud in the lower levelstoé torporate hierarchy, to analyzing business practiogmeventing
unintentional reporting errors. As all of these purposesdadrdirect value to the corporate manager, they do not strffen the
same kinds of incentive problems as does the preventionsafiteé-misreporting and are beyond the scope of the modedmiex$
here.

12



Winton (2012) demonstrate that the propensity to misrejgdrigher in competitive industries where three
channels that encourage misreporting are present. Thelimsinel, product market sensitivity (present in
less competitive industries), would lower the payoff tomporting (i.e.w —w’), and the second, relative
performance evaluation, would increase it. The third clkegrack of information collection, decreases the
probability of fraud detection (i.ep). The authors find that all three channels contribute to fiprgpen-
sity to commit fraud in economically meaningful ways. Ch€B@11) also finds that relative performance
evaluation contributes to managers’ propensity to mistepdeither paper considers the role that auditors
might play, either in responding to the increased risk omaréasing the attempts of managers to induce

collusion.

In the single-shot game, if the auditor does find the misstatd, management must decide whether
to correct the misstatement or offer the auditor a bribendfrhanagement makes the correction, the payoffs
are the same as if management told the truth in the first plamagement receivé” — CM () and
the auditor receive$’ — C4()). Since auditors observe client confidentiality, if the ngeTaacquiesces to
changes demanded by the auditor, the manager suffers nequarges from getting caught by the auditor

except for receiving the payoff associated with reportimmpar outcome.

The magnitude of any bribe offered by the manager to the @uditendogenously determined. If
the management decides to offer a bribe, management mustatefirst decide how large a bribe to offer.
The decision of the bribe’s size is determined by what theagament believes about the final steps of the

game and will be discussed once those steps have been laid out

As noted above, the bribeB{, may or may not cost the management what is paid to the audito
in many instances, some or all of the bribe could be financemligih some form of misappropriating the
company’s resources, either through direct, illicit tfens or through padded fees paid to the auditor. |
account for that difference in the private costs and benefiitie bribe by multiplying the auditor's benefit
from the bribe by a scalar € [0, 1]. This allows the bribe to be less costly to management thamatue of
its benefits to the auditor. If the auditor decides to acdeptiribe, the misleading financial statements are
issued, the bribe is paid, and the market may or may not ealiytliscover the misstatement. In this case,
the expected value of the payoffs ai&”! —CM (1) —kB—pP™ for the manager anfl —C4(\)+B—pP4

for the auditor.

13



If the auditor rejects the bribe, the management is theretbto correct the lie and issue a truthful
statement. Again, the payoffs for the two players is the sasrtbe other instances where management ends

up revealing the bad outcome to the market.

The dotted lines at the terminal nodes of Figure 1 highliglet information states available to an
outside observer, such as an empirical researcher, dffgaglhas been completed. Of particular interest is
the indistinguishability of the two states where a misstegnt has been discovered posteby the market:
we are unable to parse bad luck and collusion. Furthermaee;amnot distinguish directly the difference
between honest reports of good outcomes, dishonest refayteod outcomes that are the consequence of
bad luck in the case of an honest auditor, and dishonesttsepibgood outcomes that are the consequence

of collusion between auditor and manager.

Equilibrium strategies

The equilibrium concept used to analyze the possible dujifin strategies employed by the two players
is asequential equilibriun{Kreps & Wilson, 1982). At each step, the auditor and managesider their
expectedoayoffs, prior to the market’s move, since the market’s “mbgimilar to moves of nature, is not
responsive to the decisions made by the players. The ganévedsby backwards induction. It is played
in three stages: management invests effort, the auditectsehn audit intensity, and the players chose their
strategies in the event the auditor discovers a lie. Thewatg analysis therefore treats them in reverse

order.

Lie discovery After the discovery of the lie, the two players have to dedides to respond (nodes M4
and A4). Here, the manager has a discreet choice, to cohediet versus a continuous set of choices, to
offer bribe of magnitude3 where B € R*. The question becomes, is there a value, or range of valties, o

B where the manager wants to offer a bribe the auditor is willmmaccept?

Both players will receive the same pair of payoffs for alattgies except (bribe; accept bribe):
the manager receivd¥” — C (1) and the auditor receives — C4()). The equilibrium conditions will
therefore depend on whether the strategy profile (bribeggdoribe) offers an improved payoff for both

players.
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Proposition 1. The strategy profile (bribe; accept bribe) will be the eduilim strategy profile for the

bribing subgame iff the following condition is met:

Condition 1. pPA < $(WH — Wl — ppM)

Furthermore, the bribe offered will be set such titae [pPY, 2 (WH — WL — pPM)]. If Condition 1 does
not hold, the manager will be indifferent to offering a brithet is rejected by the auditor (i.68 < pP?)

and to correcting the lie without offering a bribe.
Proof. See Appendix A. O

Intuitively, the manager will offer a bribe that the auditarcepts if the manager can “afford” a bribe
that is large enough to compensate the auditor for the risigssaking. The rest of this analysis, therefore,
will look separately at two scenarios, whose dominance tisrdened by whether or not condition 1 holds.
The first considers the scenario where the equilibriumesgsaprofile is either (correct lie; refuse bribe) or
(offer bribe; refuse bribe): where the manager ultimatelyrects the lie if it is found by the auditor. | call
this scenario the “compliant manager” scenario. The secondiders the scenario where the equilibrium

strategy profile is (offer bribe; accept bribe). This is tleltusive auditor” scenario.

Compliant manager scenario In this scenario, the bribing condition is not met, and thengands with

the manager correcting the misstatement if the course pfrpkults in the auditor finding a misstatement.

Proposition 2. Given thativ? — W > pPM by assumption, the manager calwaysdo at least as well

by lying if there is a bad outcome. Therefore, he will neviithe truth if the outcome is bad.
Proof. See Appendix A. O

An important implication of proposition 2 is that in this 8eg), an auditor does not contribute at
all to the manager’s incentive to tell the truth to begin withhis is a direct consequence of the “face sav-
ing” confidentiality that auditors provide when managenwamhplies with their requests to adjust unaudited
books. This result could help explain the extremely limigstence that tougher auditing deters misreport-
ing that falls short of the most egregious fraud (Chen etéll2; Uecker et al., 1981; Schneider & Wilner,
1990).
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Instead of deterring misrepresentation, the auditor as&e the incentive pressure on the manager
to pick a higheru to begin with. To see how, we can determine the players’ e payoffs, given that
the condition is met for the “compliant manager” equilibnuFor the two players, the ex ante payoffs are

therefore:
Manager's Payoff 1. W — CM(pu) — (1 — ) AWH — WE) + (1 — \)pPM]

Auditor's Payoff 1. F — C4(\) — (1 — u)(1 — \)pP4

The first two terms of the manager’s payoff are the payoffeféhis a good business outcome or the
manager gets away with lying in the financial statements.fifla¢term is the expected cost to the manager
of getting caught (by the auditor or the market), weightedhgyprobability of a bad outcome. The auditor's
payoff is similarly straightforward: it is the audit fee ethe cost of the audit and less the expected cost of

the market finding a misstatement that the auditor faileddoaver.

With the expected payoffs for the equilibrium, we can nowed®ine how the manager and the au-
ditor will set their individual effort levels: the manageiMchoosey and the auditor will choosg. Because
the audit must, by definition, follow the determination oé tltue outcome of the company, management
always has the first player advantage and can choose his leffet based on his assessment of how the
auditor will respond to his effort. The auditor can only nraie her payoff subject to her assessment of the
manager’s investment decision. Auditors can never dortbidm react to their assessment of management’s
choice ofy, since they have no credible way of committing to an alteveatalue of\. Even in a repeated
game, auditors cannot use a reputation for a different valug as long as the assumption thats not
observable or verifiable by an outside party holds true. Tiategjies of both players are again determined

by backward induction, so | begin by looking at the auditolexision, taking the value @f as given.

The ex ante expected payoffs are what the auditor uses teseptimal audit intensityh. For

payoffs given in this scenario, the auditor s&tsuch that:

Auditor’s Utility Maximizing Choice 1.~ C{ = (1 — u°)pP4

where;° is the manager’'s optimal value @fiin the compliant manager scenario. The dynamics of this
scenario are well understood in the literature and the psida: the auditor sets her audit intensity propor-

tionate to her estimation that the company has a poor outemtéherefore the manager could be lying in

the financial statementél — 11°), and the expected cost to her of missing a misstaterpﬁﬂ,
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Given that the manager can be secure in his first-move adygrita optimizes his expected payoff

by treating\ as a function of:. In scenario 1, management sgtsuch that:

Manager’s Utility Maximizing Choice 1.
M H L M
Cu =W W) + (1= A8)(pP™)
where

(I—p) 0OA
A 01 —p)

or

=1+ M 1—p

wheren, 1, is the elasticity of the auditor’s intensity level to an ieased risk of a poor business outcome
and therefore an increased risk of the existence of a messtatt. This result sets the optimal valueuof
higher than it would be if the manager did not take into coaisition his effect on the auditor’s intensity

level. How much higher depends on the elasticity of audéristty.

Collusive auditor scenario The logic used to solve the game under this scenario is the aarim the first

scenario. Proposition 2 still holds true, so the playersamte expected payoffs are:
Manager's Payoff 2. W7 — CM(y) — (1 — u)[A(kB) + pPM]
Auditor's Payoff 2. F — C4(\) + (1 — u)(AB — pP4)
For this set of payoffs, the auditor sets her optithalich that:
Auditor’s Utility Maximizing Choice 2.  C{ = (1 — u*)B,

wherep* is the equilibrium effort level of the manager in the colgsiauditor scenario. This scenario is

noteworthy in that the auditor’s decision is no longer dnitgy the cost of getting caught, but instead by the
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size of the bribe on offer. Certainly, the cost of gettinggtatuis implicitly included here, since the bribe
must be greater than the expected value of the cost of gettimght. But the dynamic has changed from one
of the auditor trying to protect herself from the conseqesnaf an audit failure to one of pursuing a share
of the rents that the management may be appropriating. émantire, this equilibrium predicts that auditors
chasing rents will actually audit with greater intensitarhwill those in a compliant manager equilibrium.

This finding may not hold true in a repeated game, though, k&evexplored in the next section.

In this scenario, management will gesuch that:

Manager’s Utility Maximizing Choice 2. C = X¢(kB) + (pPM)

where agairt is the same as it was defined in the first scenario. Importambtois that in the special case
wherek = 0 the manager will set his effort level at the same, lower ldaewould set if there were no
auditing at all. If is positive, the manager’s effort will increase, but giveattcB < W — Wt — ppM

for the “collusive auditor” scenario to be the equilibriuwesario, it would not increase to the level where

it would be if the auditor were incorruptible.

Repeated play

Auditors and managers are almost never in a single-shot .ghtagay companies have only had one audit
firm their entire history as public companies. Therefores inportant to consider how the dynamics of the
game might change given a repeated relationship. When thangain a compliant manager equilibrium,
there is little that might change in a repeated play garHewever, if the pair are in a collusive relationship,
examining the repeated play game reveals dynamics that &dloa much less venal interaction than would
occur if the pair were in the collusive equilibrium of a sieglhot game. Nevertheless, these dynamics

express what is, at root, a collusive equilibrium.

To build the repeated play model, focusing on the collusoqgldrium, from the foundations of the
fundamental dynamics set out in the single play game, cen§iidt the consequences of a manager deciding

to offer a different sort of side-contract to induce colarsi rather than transfer the full bribe amount in the

"Recall that the single-shot game modeled here assumesathapérties know the parameters of the game. In a more compli-
cated model with repeated play, we would expect to see axtelesmrning done by the auditor of the true risk of the managach
complications, while very interesting in their own rightedoeyond the scope of the model presented here (see Beck 2006).
Otherwise, since there is no exchange between the two glayéhe compliant manager equilibrium, there is little seépr the
use of time to affect the dynamics of the play, unlike in thiusive manager scenario.
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current period, he offers the auditor an on-going engagémvih sufficient profit margins to ensure that
the discounted present value of the engagement is equal gog@ater than) thé solved for in the previous

section. Importantly, the engagement is one that is at theagement’s discretion.

This repeated engagement may be simply a continuation cdutg relationship with a fee that
includes a rent, or it may be a separate engagement for ratinsauvices of one sort or another, again where
the profit margin would need to be significant enough to havebe lkomponent. It would be for a service
that would, under normal circumstances, be re-engagethetyiout could be terminated or renegotiated
by the manager. There may be some chance that the relaponshid be cancelled in any given year via
external factors but that risk would be factored into theustibn of this ongoing relationshfp.We could

describe the value of such an income stream to the auditer thu
o0
0R
Ve=) 8R=—=

where the discount factod, includes both the discount for the time value of moneygnd the risk of

exogenous cancellatiom)(
1-c

0= .
1+7r

R is the rental income diverted to the auditor in each period.

Note, it is quite conceivable that a manager in a compliamagar equilibrium may contract with
his auditor for tax or, if allowed, consulting services thatuld assist in his efforts to maximize the chances
of a good outcome: just because some auditor-client dyadsars-audit services to induce capture does not
preclude economies of scope in other engagements. It weudtifficult for an outside observer, including
board members, shareholders and empirical accountingragsss, to tell the difference between such a
relationship and one where the non-audit services are alectir a bribe. The only difference between
the two is that the manager in a compliant equilibrium will’&ano interest in agreeing to a contract that
contains excess fees for the auditor. Given that non-aodiracts are not commodities in most cases, there

are considerable challenges in distinguishing instandesevthere are excessive fees paid.

Assuming the on-going payments to the auditor are indeedra & inducement to capture, as

before, the manager will recognize some fractibrof the cost of these rents in his own payoff function,

8For example, the manager may eventually quit or be fired amdélv management may decide to cancel the contract.
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where0 <[ < k. | allow here for the possibility that a stream of revenue rbayeasier for the manager
to finance than a one-off bribe would be, and therefore thattsts he recognizes are a smaller fraction of
the total cost than in the single play game. At most, he idfierdint between the two mechanisms, since he
can always chose to finance each payment of the revenue streamdentical manner as he would in the

single-play game.

In the next period, | assume that the exogenous paramettrs ghme remain constant from period
to period, and also that the chance parameters\(and p) result in draws independent from those the
period before. However, the auditor now has an income stiéamhat will normally continue indefinitely,
but which the manager can choose not to renew. So after thetmglbeen conducted and the financial
statements have been issued, the manager now has an alditeision to make: whether or not to renew
the contract that generat&s;. This changes the set of options available to the managenstosam of
the auditor discovering a misstatement. To solve the redegame equilibrium, therefore, we need to

investigate how that renewal decision feeds back into theipus strategy choices.

First, the manager lives up to his promise to renew the conpaying rents in “uneventful” plays
of the game if the auditor uses a grim-trigger strategy:efritanager defects, any future attempts to achieve
the collusive equilibrium in that auditor-manager pair tencredibly denied by the auditor—or, indeed, a
successor auditor if reneging involves dismissing theimaicauditor—given that the manager can no longer
be trusted to follow through with full payment of the briben& the collusive equilibrium is preferred by
the manager when the necessary conditions are met, hekslyrb fail to follow through with his promise.
(Note, for these results to be relevant for empirical cagrsition, it does not have to be a unique equilibrium,

merely a plausible one.)

If the auditor discovers a misstatement in a period whereisheceiving the rent cash flow, the
manager no longer needs to offer an additional bribe to iedontinued collusion. Instead, he can threaten
to remove the current cash flow if she attempts to force a ctore resulting in the same payoff that
was dominated in the earlier round by the offer of the renhdémv. Given the nature of the present
value of constant cash flows over time, it is still valuedlé_%, so the auditor would still prefer to collude
with management if he is issuing a misstatement. Howevdikauthe single play game, the auditor will
receive this cash flow regardless of whether or not she dgfiiadls another misstatement. This leads to an

important difference in behavior from the single play edpailim results:
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Proposition 3. In a repeated play game that resolves in a bribing equilibriwhere the bribe is financed

by a stream of rentd/x, the auditor will always set her audit intensity to zero= 0.
Proof. See Appendix A O

The basic intuition here is that, when the collusive aud&guilibrium dominates, the auditor no
longer has any incentive to invest in audit intensity beeal® no longer needs to discover the misstatement
as a pre-condition to sharing in the rents the manager geons isrepresenting the outcome. Note that
pre-payment of a bribe withotwork in the single-play game, since it would not be sequéwntiational for
the auditor to seh = 0 without the future cash flow at risk. If a manager were to apteanpre-payment,
the requirements of sequential rationality predict thatdahditor would invest in the audit intensity solved
for in the previous section and then hold up the manager fadalitional bribe. In contrast, pre-payment is
sustainable even at the initiation of the collusive eqtiililm in a repeated play game, since the pre-payment

is only “delivered” to the auditor after the resolution oétburrent reporting period.

Now that the game is a repeated play, the audits performelebgutditor offer no additional risk of
financial consequences to the manager, and he will now belsatée were not being audited at all, setting

his own effort levels to the lower level implied by
M _ pM
C, =pP

which is less than that expended in the single-play casesel$igfts in investment by both the manager and
auditor have two, countervailing effects on their respeciayoff functions and their relative strengths will
determine whether this form of side contracting will beaattive to the auditor-manager pair in a collusive
auditor equilibrium. First, the costs both actors face liairteffort or intensity investments decline. Second,
the risk of facing a penalty in the case of a misstatemenbdesed by the market increases slightly, since
the decreased manager effort will lead to an increase irikbkhiood of a bad outcome and ultimately the

discovery of a misstatement. The per-period payoffs ingbenario are:
Manager's Payoff 3.  w — CM(p) — IR — (1 — j)pPM

Auditor's Payoff 3.  F — C4(0) + R — (1 — ju1)pP*
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With these payoffs, we can then compare the relative neepteslue to the players of choosing a
scheme where the bribe is paid through a rental cash flow tothdaying the single-play game repeatedly
with a bribing equilibrium. In both situations (and in thengpliant auditor equilibrium), we can assume the

same exogenous continuation rate, thus facilitating coisgas in net present value.

Proposition 4. Managers and auditors in a collusive equilibrium will cheds finance that collusion with

a cash flow rather than with one-off bribes if the followinghdiion is met:

Condition 2.

!

FLOM ) — M) + [OA0) = CAO)] + (5 =) (- VB = (0° — ip(PY + PA)

where terms with a * are the equilibrium solutions to the #Aglay scenario and those with are those to

the repeated play scenario. If the condition is met then #reperiod size of the cash flow will take a value

Re[(1—p)ANB* — (0" — p)pP* — [CH(\) = C(0)]

TICM ()~ V(@) + (1 — pPM 4 (1~ )N BY]

Proof. See Appendix A O

Condition 2 is met when the effort and intensity investmewirgys, along with any reduction in the
financing rate the manager faces (i.e. the extent to whichk), outweigh the increased costs associated
with the expected penalties that flow from lower managernreflb seems plausible that the condition may
well be met in at least some cases and therefore the implitsatf such a form of financing collusion must

be considered when testing the question empirically.

This equilibrium may help explain the “expectation gap” pbmenon that has persisted in the
auditing profession for decades (Koh & Woo, 1998). Auditassert, contrary to their mandate in the U.S.
Securities Acts of 1933 and 1934 and similar laws in othemu@es, that it is not their responsibility to
look for fraud by executive management, even as such arténsis costs the profession reputationally.
Furthermore, the phenomenon has persisted despite friegtiempts to “close the expectation gap” by
tightening auditing standards (Guy & Sullivan, 1988; Pal@iversight Board, 1993). If the most profitable

course of action is to not audit top management, in at leasesengagements, however, the expectation
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gap could be a useful tool to help create norms within an engdfirm that discourage skepticism and make
those involved in captured engagements less likely to muretiie lack of meaningful investigation of top

management’s statements.

These dynamics could also underlie the findings of field sm@icCracken et al., 2008; Beattie et
al., 2001) and experimental studies (Gibbins et al., 200&) demonstrate how cordial, on-going relation-
ships between auditors and client managers are more likelysult in auditor concessions, which result in
a more positive relational experience but a potentiallg ieformative reporting result. In these studies, it
is easy to see how the imperatives of client management aawbelm the focus on honest reporting when

the equilibrium no longer involves an explicit bribe butteed is a profitable, on-going relationship.

3 Implications

The preceding model provides us with some insights into ¢judibrium conditions needed to either prevent
or sustain capture between an economically rational mareg his auditor. The driving factor in the
decision by the auditor to agree to a collusive or capturkdiomship with her client is the net income from
the engagement before accounting for the expected costisanfdit failure—in other words, the value Bf.
The existing literature uses revenues (from audit, noawdi combination of the two);; = F; 4+ B;, inan
effort to test the relationship betweéh and various measures of audit quality (e.g. Ashbaugh e2@03;
Chung & Kallapur, 2003; DeFond et al., 2002; Frankel et 2102 Gul et al., 2007; Paterson & Valencia,
2011; Reynolds & Francis, 2001; Ruddock et al., 2006).

We can consider the effectiveness of this strategy by cerisigl a simplified regression model that
assumes that all other characteristics that affect the unea$ audit quality);, are either orthogonal to the
variables of interest her@;, F;, B;) or else directly controlled for. Current approaches traeeéstimater,
with the hypothesis that i > 0 that would be evidence that auditors do indeed sacrifice ith@gpendence
for the economic value of their engagement with the managbe effectiveness of this strategy can be

evaluated with a slight variation on the standard omittethiée bias analysis:

Yi=Vit + ¢ (1)
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The estimate fofr is calculated by the usual:

7= (V'V)" V'Y (2)

The true data generation process hypothesized fis; however:

Yi = BZB + € (3)

Substituting this into the estimation equation fofft], we get:

E[#] = (V'V)"'V'(BB + &)
= V'V W'V -F)B+¢)

=B8-BV'V)TIV'F (4)

This identification strategy returns an unbiased estim&ig i6 /' does not vary—if the cost of an audit
or non-audit service is uniform across all clients. Cleahigwever, this is not the case when clients are
heterogeneous in the costs of supplying services. If tirere@auditor-client pairs in a collusive equilibrium
and if fees have a uniform rate of return, this empiricaltstyg will return the correct estimate by “mistake”:
in this case th&'orr(V, F') = 1, and we estimat&[x] = 0. If, instead, we assume a mix of collusive and

compliant equilibria, each with distinct rates of return,

y=V'V)TWW'E 41T,

but the resulting estimate

Elr] = — v,

wherey € (0, 1), will return a value considerably closer to zero than theaulythg 5. Finally, if there is no
collusion but the rates of return vary across engagemeritassiple particularly for nonaudit engagements—
we will estimate a non-zero value fdr that does not reflect collusion. Overall, the implicationtloi
analysis is that it is premature to interpret the currestditure as speaking to the extent of auditor loss of

independence in fact as a consequence of economic bonding.
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There are some empirical papers that have begun to grapibléhese questions, and they can pro-
vide a foundation, in concert with the theoretical framdwprovided here, to future empirical work that
resolves these challenges. Ruddock et al. (2006); DeFoald @002) both use a set of independent vari-
ables to predict audit and/or non-audit fees in a first stageession. They then use the difference between
the actual and expected fees as the independent varialbfteodst in a second stage regression on their
measure of audit quality. These “excess revenues” are aquivto the bribe portion of the total revenue
in a single-shot game and therefore offers an important ftkegoroblem. However, the task of estimating
expected fees properly is extremely challenging, as is k@ in Chan et al. (2012). Furthermore, if the
repeated play scenario discussed here is a prevalent focollo$ion, a considerable portion of the induce-

ment to collude comes in the form of lowered costs, rathar thereased revenues, so the “excess revenue

measure would capture only a fraction of the value of cadiusn those cases.

Antle et al. (2006) rightly focus on the endogenous choicauafit and non-audit fees and abnormal
accruals. Their work could be extended, however, by reczaggpithat there might be several equilibria in
the mix of client-auditor pairs. In some cases a high auditrféght be the result of high audit risk in a
compliant manager equilibrium. High non-audit fees mighbde paid in this case to help the client lower
its risk. We might expect to see large abnormal accrualsagh awcase. We would see the same in a collusive
equilibrium, though the fees would be providing an inducetre collusion, rather than covering the high

effort needed to audit effectively.

Paterson & Valencia (2011) recognize the importance ofrrg@uversus non-recurring engage-
ments. As this model demonstrates, though, we would expessd rents measured in a recurring engage-
ment that purchase collusion in a different period than the measured. This makes it still more difficult

to identify the true risks of recurring engagements.

Audit quality and firm reputation

The above analysis considers auditor-client dyads indiguely from each other. In practice, of course, the
same audit firm has relationships with hundreds or thousaitignts, and how firms aggregate these client
relationships into a portfolio is of interest as well. Thepasts an extensive literature on auditor portfolio

design already (e.g. Choi et al., 2010; J. R. Francis & Kiaghr2003; Gaeremynck et al., 2008; Johnstone
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& Bedard, 2004; Shu, 2000; Simunic & Stein, 1990), thougtaigély focuses on audit firms managing

litigation risk. This section demonstrates that the modeletbped here can provide additional nuance to
this discussion by highlighting the role that portfolio ggscan affect audit firm reputation and therefore the
potential mix of compliant and collusive equilibria thateofirm will engage with across its heterogeneous

clients.

A commonly used definition of audit quality is the one prombseDeAngelo (1981): “The quality
of audit services is defined to be the market-assessed jambability that a given auditor wilboth (a)
discover a breach in the client’s accounting system, andégpdrt the breach” (DeAngelo, 1981, 186).
A similar definition is proposed in Watts & Zimmerman (198843 but with a small additional clause:
“conditional on the breach occurring.” Both definitions a&ited frequently in subsequent literature but
with no discussion of the relevance of Watts and Zimmermelasfication that the assessed probability is
conditional on the existence of a breach to begin with. Tiséirdition is critical when considering audit
guality empirically, since the existence of a breach is &fion of client risk. This means that the Watts and
Zimmerman definition of quality is unobservable to the makethe empirical research, since quality is

confounded with client risk. It is, however, more intuiliyesatisfying than is the unconditional probability.

The model presented here provides a mathematical opesltiainion of a possible resolution of the
differing definitions. If we accept the Watts and Zimmermafinement of the definition aiudit qualityas
the joint probability of discovery and reporting a breaatnditional on the breach’s existence, we can then
mathematically define a firm’s average unconditional jonatoability of discovery and reporting a breach
and the resulting avoidance of an audit failure as the firepsitation These two constructs can be defined
precisely in the terms of the model developed here. Auditityua ) if the auditor—manager pair fall into

the compliant manager equilibrium and zero otherwise. Buah reputation is defined as
1 a n
Reputation :=1— — Z(l — i) (L= X)pi + Z (1 — pi)p;

n - .
=1 i=a+1

where the auditor-client pairs of the firfd, a), (a + 1,n) fall into the compliant manager and collusive
auditor (however financed) scenarios, respectively. Auslitan manage their reputations through choosing

a combination of audit quality levels and types of clients.

These definitions lead to some observations. First, audittguand audit firm reputation are related
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but distinct constructs. Since audit quality is not obskledy the market, it is not rational for a firm to
specialize in a particular audit quality level unless akigls are homogeneous. Instead, firms specialize in
a reputation level and manage their portfolio of clientsoadmgly. As a result, high reputation firms may
on occasion choose a client with whom they may collude, anldannstances in which that client has a bad

outcome, the audit quality provided by the firm would be zero.

Indeed, if some clients do choose a reputable auditor takippeir honesty, high reputation audit
firms will be in demand from honest—or low-risk—clients (i.those with a very highu). It is mathe-
matically possible to construct scenarios where such firrag be able to maintain a lower overall audit
failure rate than firms with a lower reputation even if thethigputation firm always colludes and the low
reputation never does. Nonetheless, investors are stdhed to trust the financial statements coming from
clients of the high reputation firm over those coming fromlthwe reputation firm. Furthermore, regulators
would also be rational to focus their attention on clientshaf low reputation firm, possibly lowering the
risk of ex-post discovery for those clients of the high region firm and therefore further contributing to

that firm'’s reputation.

This dynamic creates the possibility for positive feedbadips that might create a far more complex
competition environment than has been traditionally aggumA potentially fruitful direction for future
research would investigate the consequences of firms mapagnultaneously the values of, u;, and
pi, and the relative payoffs to audit firms investing in auddhi@ology, client recruitment, selection, and

retention procedures, and currying favor—and trust—wittities that might discover audit failures ex-post.

4 Conclusion

The task of successfully measuring the risk and extent oft@udapture presents extraordinary method-
ological challenges, some of which are explored here. Ra&me of existing approaches will benefit from
more analytical support. The model presented here offeexplanation of why we might not see evidence
of collusion in empirical studies, even as known scandats@m understanding of the psychology of the
relationship between auditors and managers would sudgastiniere is indeed a problem with auditor cap-
ture, if not explicit bribery. This paper provides much negtheoretical underpinnings to explain the mixed

empirical results and suggests possible directions fatfditwesearch.
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This work also highlights the potential for complexity iretbompetition for clients, as firms may
have the potential to simultaneously manage their remutatihile pursuing rents from collusion. The
parameters treated as exogenous for the purposes of g@etiverequilibrium conditions explored here are
also potentially under the audit firms’ partial control, Beyt balance their client portfolios, participate in

rule-making, and manage their relationships with regusato
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A Appendix: Mathematical proofs

Proof of Proposition 1.The auditor will reject all bribe offers that do not improva ber payoff of FF —
C4(\) that she gets when the lie is corrected (either before or afteibe is proffered). Therefore for the
auditor to accept a bribd; — C4(\) + B — pP4 > F — C“()\) must be true. Simplifying the expression,

the auditor will accept the bribe if8 > pPA.

For the manager to prefer to offer a bribe than report the pag outcome W7 — CM (1) —
kB — pPM > Wl — cM(u) must be true. Therefore, there is a feasiBlesuch that the equilibrium
strategy profile for the bribing subgame is (bribe; acceiteiiff pP* < +(WH — WL — ppM). Directly
following, the B chosen isB € [pPM, 1 (WH — WL — ppM)). O

Proof of Proposition 2.Assume that the manager will tell the truth with a probapibf o € [0,1] in the
instance where the company’s outcome is bad. To conformetassumption of sequential rationality, the

manager will chose a value afthat maximizes his expected payoff given that he has reattieedode M3
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(i.e. a bad outcome has been realized). His expected payoff i
I = oW* — CM ()] + (1 = )W = CM () = AW = WE) + (1= A)pPY)].

The derivative of his payoff with respecttois: I = —(1 - \)(WH —WE4+pPM) <0 V A€ 0,1].
Since the manager’s marginal payoff is monotonically desireg for all feasible values of, a corner

solution prevails, and the manager will selact 0 and always lie about his bad outcome. O

Proof of Propostion 3.The auditor’'s expected, per-period payoff i C4(\) — (1 — u) pP4 4 R. She will
attempt to set marginal payoff equal to zew:();4 = 0, but our assumptions about the audit cost function

state than4 > 0 V), which forces the auditor into a corner solution whgre: 0. O
Proof of Proposition 4.For a manager to prefer financing collusion via a rental pagreieam:
) )
13 (w = CM (") — (1= p*) (kX B* + pPM)) < 13 (w™ = CM(p) — IR — (1 = p)pP™)

(I assume for notational convenience but with no loss of ity that the manager faces the same discount

rate as the auditor.) This condition can be reduced to a maxivalue ofR:

R<

(M)~ M) + (" — ipPM 4 k(L= )X BY)

For the auditor to prefer this financing mechanism, she magienat least as much in expected net present
value as she would if there were a one-off bribe, to ensutethileacollusion equilibrium remains her domi-

nant strategy:
5 * * * % 5 ~
1—9¢ (F—CA(A )+ (1= p )N\ B —PPA)) < m(F—CA(0)+R—(1—M)PPA)

This can then be reduced to derive the minimum value &R (1—p*)\*B* 4 (u* — i) pPA — (CA(N*) —
C4(0)). These restrictions on the feasible valuesofio not form an empty set as long as Condition 2 is

met. O
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