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Abstract

The effects of taxes have been discussed in almost every decision context in the extant
literature, but the relationship between taxes and auditing has amazingly merited little
attention. We explore the relationship between audit effort, audit quality and taxes from the
perspective of both auditors and the public using an analytical research model.

The analysis provides evidence that even symmetric taxes significantly influence audit effort
and audit quality when auditors’ risk aversion is considered. While taxes do not influence
audit effort monotonically, audit quality generally increases with decreasing tax rates. Hence,

taxes may interfere with legislators’ efforts to improve audit quality.

Additionally, we show that high quality audits should be a matter of public concern because
the public is damaged whenever a party unfairly remains untaxed. Therefore, a socially
optimal amount of audit effort exists. We derive a mandate- and auditor-specific liability

limitation to achieve a socially optimal level of audit effort.
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1 Introduction

The effects of taxation on decision-making havenbgiscussed in many contexts, but amazingly, neitoe or
audit research have focused on the effects ofitaxain audit quality. Given that auditors are ulutmiliar

with particular tax regimes and practices in compégjal environments, especially auditors may reotobnsid-
ered to neglect the effect of taxes on decisioningakn this study, we explore the relationshipviextn audit

effort, audit quality and taxes from the perspexcti¥ auditors and the public.

Recent audit research focuses on the role of agditi investor protection and the importance ofitiuglin the
context of raising funds for risky investment page (e.g. Newman, Patterson, and Smith 2005, ZBQ)s,
studies consider the institutional environmentudiing in the context of liability regimes (Dye 93, Schwartz
1997, Laux and Newman 2010, 262, Pratt and Sti®d 19arayanan 1994, Patterson and Wright 2003ahil
Wang 2006, Hillegeist 1999) and the influence @ingiards on audit output (Ewert 1999, Bigus 2011,220
Willekens and Simunic 2007). These analytical pspatamine the institutional parameters of audit whe

aim of assuring audit effort and therefore auddliqu.

We are aware that audit quality is a multidimenalaneasure that can be defined in various waysis2011,
127). In the context of our analysis, we simplifie tmeasure by defining audit quality as the prdibtplthat a
financial statement is misstated (Narayanan 1994 Séhwartz 1997). Francis and Michas (2013, 528)ige
evidence that audit quality in terms of modifiegags is more likely to be associated with offiteacteristics
than audit-firm characteristics. Thus, audit qyadihould be examined at the partner level rathan it the au-

dit-firm level.

Because decision-makers’ attitude towards riskoissiered an important characteristic in differdatision-
making contexts (Ghosh and Crain 1995, 358), atglitisk aversion may also play an important releaudit
quality (Amir, Kallunki, and Nilsson 2013, 3). Faem(1993, 91) promotes an approach of classifyindjtars

according to their attitudes towards risk.

Despite the relevance of risk aversion in the areddted decision context, analytical audit researsually
assumes risk-neutral auditors. Most audit rese@reimpirical, although to generate predictions enerpreta-
tions, analytical theories are required (KirschéteneSimons, and Suijs 2011, 261). Only a few wizdl pa-
pers address auditors’ attitude toward risk. Ewegtss, and Nell (2000, 372) consider auditork’ aigersion in
the context of third party liability and insurangeilien, Salanié, and Salanié (2007) discuss ¢timeposition of

optimal contracts from the principals’ perspectivken agents’ risk aversion is either public or atév Their
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general decision setting is close to the situafiwrauditing. Bigus (2012) focuses on the effedtawditors’ risk
ambiguity.
All of these analytical papers neglect taxes. Tleeg this study contributes to closing that reskagap by

discussing the research question based on an i@abhgsearch model.

Neglecting taxes in the context of audit qualityynbe useful when a tax regime is defined in sugfag as to
not alter a pre-tax decision (Bond and Devereux320@92), or decision makers may act as “happyapers”
by simply ignoring taxes in decision-making. Howeuax systems are not neutral regarding decisiakers’
risk aversion, and auditors are especially unlikelyeglect taxes in decision-making. Surprisingéyiews of
tax research do not reveal any hint of the relatigm between financial auditing and taxes (Hanlod a
Heitzman 2010); instead, studies focus on tax auy@hackelford and Shevlin 2001, 338, Graham, Ramuly

Shackelford 2012).

Results of analytical tax research indicate thatdffect of taxes on risk taking is ambiguous aadethds on
decision-makers’ risk aversion (e.g. Domar and Margg 1944, 411, Schneider 1980, 74). Incentivesifbr
taking provided by limited liability persist in thease of symmetric taxes (Ewert and Niemann 20ZQ,Hence,

audit effort may be affected by taxes as well.

An additional motivation for exploring the effeat$ taxes on audit quality is the recent scandads forced
governments to nationalize certain systemic estit@@iven that the public may suffer damage resmlfiom
poor audit quality, audit quality should be a matie public concern in addition to its role in gealeinvestor
protection. Because the public is concerned with dotcome of auditing processes, especially if gagies
involved are taxed, the public may have a diffedgfinition of a socially optimal audit effort thahe private
parties involved (Schwartz 1997, 386). Howevermipaudit research primarily focuses on negotiatiogisveen

auditors and audited entities during the audit essqe.g. Laux and Newman 2010).

This study proceeds as follows. In Section 2, vimifuce the research model and discuss the influeftaxes
on audit effort and audit quality. In Section 3, fweus on auditing from the public’s perspectivereby distin-

guishing between a national and an internatiorttihge Section 4 concludes.

2 Do taxes affect audit quality?

Model
An auditor is offered an unconditional audit fée to audit a financial report containing a mategaior with

probability o (audit risk). The audit fee is independent of thrlity of the auditors’ report (Schwartz 1997,
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387). A material error, if undetected or unreporteauses damagd . If an error occurs, we assume that the
auditor is sued and found liable (Carcello and Pasm 1994, 2). We basically implement a limitedligegce
liability. Thus, an auditor must compensate foreisiors’ losses only when the auditor failed to eiser due
diligence (Liu and Wang 2006, 1054). Due to thbiligy limitation, the auditor must compensate drgity with
Ain spite of the damagél . We consider all errors to be detectable. Hentgramaining error occurs because
the auditor failed to exercise due diligence. Wendbdistinguish between the risk that an errouee@nd the
risk of being sued and found liable (Ewert 1999],80ye 1993). Additional problems arise if the awaffort
level is unobservable, even ex post (Roger 2018, Bterefore, we assume the audit effort to beast pbserv-

able at zero cost.

We presume that the auditors’ initial wealth isfigignt to cover the investors’ claims (Dye 199818 We do
not consider the effects of additional social Iessdthough these can be massive (Chaney and iehil®02,
1244).

By accepting an audit task, an auditor faces aighitdue to litigation risk, which causes disuyiliTo reduce the
risk of being sued and found liable, the auditar weke use of costly audit technology. Then antadditask is
to balance the disutility related to the audit hpasing a specific level of effort.

We implement audit technology by defining a relasibip between the audit effort and the probabilityt the
auditor detects and reports a material error. le&sonable to assume a declining marginal inpbuelation-
ship of audit technology (Banker, Chang, and Cugimaim 2003, 259, Hillegeist 1999, Schwartz 1997,).387

Hence, we define audit outpa? as a function of the audit effort by

w=1-€"*, 1)
In realistic audit scenarios, the audit effort vii# non-negative, but for the subsequent analyssmake the
weaker assumptios OR .

If the auditor applies an effort leved, then according to the audit technology, the damambability p is

reduced to the litigation probability given by
py = p(l-w)=e“p. )

The relationship between audit effort and the ditign probability comprises that with infinite audifort, the
litigation probability converges to zero. It is abte that according to this definition, even in tase of a nega-
tive audit effort, the litigation probability is pitive, but with negative audit effort, the chamdtics of the

probability measure may be violated becaipgenay converge to positive infinity.
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Variable audit costs;, are constant. Taking additional fixed audit costsinto account, the relationship be-

tween audit effort and audit costs is defined by
c.(e)=c, +ex, . 3)

We are discussing the effects of taxes on auditteind audit quality. Hence, we assume that argddce sub-
ject to a proportional income tax. We simplify bysaming that audits are carried out by an overafitable
audit firm. This assumption implies symmetric tasatof profits and losses. The conditional payoéated to

the litigation and non-litigation case are theduling:

gt = (1 T)( f- C(e))

. 4
Slit:(l_r)(f —C(g)—/l) (4)

The pretax version of (4) is similar to the deaisjroblem described by Jullien, Salanié, and Sal§2007,
154). When regarding auditing as an ordinary inwesit opportunity, the audit costs can be interprei the

price of a lottery with pretax outcom& in the non-litigation case anfl — /in the litigation case. Thus, taxes

influence the price and outcome of the investm&héerefore, the common assumption in analyticarésearch,

specifically that prices are unaffected by taxeg.Bond and Devereux 2003, 1292), is violated.

For reasonable parameters, the outcome in theitigatibn case can be considered positive, whitkedhtcome
in the litigation case will be negative. Proporébtax rates are usually consideredﬂ{lO,Jl} . Thus, taxes pro-
portionally reduce both outcomes and thereforevedeintly reduce risk.

Against this background, we must stress that ferdinccessive analysis in comparisonnﬁ{lo,]l} , we make

the weaker assumptiare 1. Therefore, tax rates may be negative. Hencestanas change the sign of the audit

outcome.

We assume auditors have an exponential utilitytfiondn the form of
U(x)=-e, (5)
hence, U (x) >0 andU (x) <0. Individual risk aversion is denoted by
The expected utility as a function of audit effafter simplifying and rearranging is the following:
E(U,)=€* [p(e“’%"‘" — g s ) — g S ] . (6)

The first factor represents audit technology, witlile second factor is determined by utility diffeces in the

litigation and non-litigation scenarios. This exgs®n makes it obvious that an auditor, by choosingffort
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level, varies the balance of the slope of the atadihnology on the one hand and of the utility fiocon the

other hand.

For the successive analysis we assume, if notdstateerwise, the following domains of specific, audlated

variables:
{p>0,1>04>042/¢,> 0az . (7)

In the next section, we derive the optimal audibréfand discuss the influence of taxes on thenogitiaudit

effort and audit quality based on the frameworkwf research model.

Optimal audit effort and taxes

Risk-averse auditors determine the optimal auditrefs by maximizing the expected utility. Hence, equalin
the derivative of the expected utility with resptrthe audit effort and zero and then solvingtfar audit effort
results in the optimal audit effort. To show théeefs of taxes explicitly, we first present in (B optimal audit

effort forr - O:
o, ple” -1
lme - Iog{%}ﬂog(l— ac,). (8)

The pre-tax optimal audit effort depends on thetaigk p, the liability limitation/1 and auditor-specific char-

acteristics such as the auditor’s risk aversiontaedmarginal audit costs. The marginal costs mtditiow easi-

ly an auditor can access audit technology and thereepresent the personal skills of the auditor.

In the pre-tax case, the arguments of the log semrtethe utility changes associated with the aB#tause the

exponential utility function comprises CARA, the optim does not depend on the auditor’s initial wealth

The numerator of the first log represents disytitiused by the litigation scenario, while the deimator repre-
sents the insurance costs of avoiding the litigaticenario. Hence, the argument in the log camteepreted as
disutility of the litigation risk per disutility omarginal costs. With increasing marginal costs, ddit risk is
assessed as less negative in comparison with 8te associated with avoiding risk. Therefore, adicgy to the

first log, an auditor will apply less audit effavith higher marginal costs.

The argument of the second log represents theiltisof applying audit effort. Hence, with incréag marginal

costs, the optimal audit effort decreases.

When taxes are taken into account, the outcogiesnd s™""

are both linearly influenced. However, taxes do
not influence the probability for the specific saéns. Because the audit costs appear uncondityoimathe

outcomes, the marginal costs are decreased bg well.
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Symmetric taxes reduce the conditional loss inlitigation case. Given thatl is conditional, major effects of

taxes are expected when auditors base their redsament on the net outcomes.

The optimal after-tax audit effort based on themétomes is

ea/l _ QoNt
£ - —a/lr+|og{p( ):|+Iog( 1 —a'cvj : 9)
i ac, 1-7

) | (iii)

In addition to the factors for the pretax optimuime tax rater obviously influences the optimal audit effort.
The explanation for the dependence of the optimditaffort on taxes is straightforward. Risk-avedecision-
makers maximize their expected utility. Therefdog,any non-linear utility function, a tax-induce@doportion-
ate change in the conditional outcomes causegeogigrtionate change in utility, and a pretax optimwill not

persist if symmetric taxes are taken into account.

As risk aversion converges to zero, the nonlinganitthe utility function disappears. Then theititifunction

represents a risk-neutral decision-maker. The loahthe optimal audit effort withr — 0 is

Qe

lim £ =log [%0] , (10)

which is tax-independent. Symmetric taxes redueegptiyoff in the non-litigation scenario and inceettse pay-
off in the litigation scenario byr. Hence, the expected profit is decreasedrbgs well. Given that the risk-
neutral auditor maximizes the expected profit, @o eéffects concerning the optimal audit effort lewecur. If
profits and losses are taxed differently, as im@etad in most tax regimes, taxes will cause a wiffeeffort

level in comparison to the pretax scenario, evemisix-neutral decision-makers.

Against this background, only a risk-averse autitoptimal audit effort is a function of the taxedn the case

of symmetric taxation. Therefore, we proceed byieg on risk-averse auditors.

By comparing the optimal after-tax and pretax aedfiort in (9) and (8), the following tax-inducedffdrences

can be distinguished:

= The first term i) indicates that taxes will mute audit effort doeat reduction of the liability limitation to a
net value. Hence, taxes will decrease audit effai®pendent of the audit technology.

= Taxes limit the assessment of the audit outputs Efffiect is represented biy)( The risk per costs related to
the audit (weighed with the individual risk aversi@ecreases with increasing taxes. Thereforepmpari-

son to the pretax case, audit effort decreasesamgerbove the effect caused by the first term.
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= The third term in (9) indicates that the auditoittie after-tax case only needs to consider themagginal
costs. That is, with increasing tax rates, applangit effort becomes cheaper. Therefore, accorttinfe
third term, the auditor will use audit technologpm®. Hence, according to the third term of (9)etxay

amplify audit effort.
The overall tax effect on the audit effort levepdads on which of the effects outweighs the other.
Threshold risk aversion/tax rate

Any reasonable optimal audit effort must fulBlOR . However, this statement is only true if the arguats of

the log in {i) and (ii) are at least non-negative. Given the set of apans defined in (7), the argument of the
log in (i) is positive whenevee™” <e”'. This result holds ifr <1. Hence, the tax rate can even be negative.

In the context of examining the tax influences @tiroal audit effort, the argument of the log innte(ii) de-
serves more attention. From an economic perspedtiverepresents the auditor’'s assessment of the fax in
ence on the two alternatives “constant audit &ffartd “change audit effort”. The optimal audit etfdas only

e0OR if the argument of the lodii) is at least zero:

1-ac,(1-1)

=0 (11)

arg(iii) =
Obviously, there are several solutions for the argnt to be zero. We focus on the solutions fortéixerate and

the level of risk aversion.

A first solution for (11) is achieved by solving fihe auditor’s risk aversion

1
(r-1),

=a__ . (12)

max

In general, auditors must decide if applying aedfiort and simultaneously increasing marginal cosedvanta-
geous. Witha - a,,, , the optimal audit effort converges to negativinity. Hence, fora>a,,,, €¢0OR. Then

auditors would not provide any audit services beeagven the first unit of audit effort applied wibadlecrease
the auditor’s utility irrespective of the returns Aaxes reduce the marginal costs of auditing timxanfluences
the willingness of auditors to participate in amiamarket. The relationship in (12) can be reageghto deter-

mine a threshold tax rate:

r, =1-—. (13)

The threshold tax rate in (13) represents a minirtaxrinfluence for causing the first applied urfiaadit effort

to be utility increasing. This threshold tax ratn de positive or negative. The threshold tax irat@3) indi-
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cates the transitional point for an auditor wittkraversiona . Whenr - 1., the termi(i) of (9) simplifies to

min
negative infinity, so this term dominates the ogtimudit effort in this threshold case.

The result that risk-averse auditors may requitier@shold tax rate to potentially participate ie #udit market
may be counterintuitive and therefore requires serptanation. In general, an auditor must decidsuaplay-

ing the audit lottery. The “pure” lottery is defthdy the conditional outcome§ in the non-litigation case and
f —4 in the litigation case. The marginal costs asdediavith the audit effort can be seen as the widhe

lottery. By applying audit effort, the auditor siltaneously changes the price and the charactevigfithe lot-
tery in terms of reducing the probability of a nédga outcome. In the threshold case, a risk-avergditor is
willing to play the pure audit lottery if the auglitreceives an infinitely high price. This infirligehigh price
results from applying infinitely negative audit@ff, implying infinitely negative costs.

Due to the declining marginal output of audit tealogy, managing the “upper parts” of the liabilityitation is
disproportionately expensive. Taxes therefore redhe most expensive parts of the liability limatfree of
charge. Thus, an auditor considering taxes mudbiéxpe audit technology at a lower level, whehe audit
technology is characterized by a higher input/outelationship. Furthermore, the costs of reaclincertain
level of the audit technology function decreasthimcase of taxes because the auditor only faeesehmargin-
al costs related to the audit. Due to these effactsauditor may be willing to participate in theda market in

the case of taxation, while in the untaxed caserik of being sued and found liable may be tag hi
Do taxes monotonically influence audit effort?

The overall effect of taxes on the optimal audibefdepends on the net effect of the auditor®asment of the
risk reduction by taxes on the one hand and theimalrcost reduction on the other hand. To disthssrela-
tionship between the optimal audit effort and the tate, we focus on the derivative of the optimadit effort

with respect to the tax rate:

dc _ ane” 1
Tt _ ah [ _ _ '
ar ¢ (l)e (r-Da(r-1)c, +1]
(n)

(14)

In contrast to the optimal after-tax audit effdnbs/n in (9), the tax effects in (14) are condensetivo terms.
Term () of (14) represents the sensitivity of the riskeiee auditors’ optimal audit effort in responséhe as-
sessment of the lower after-tax risk.

The second termll() indicates the sensitivity of the optimal audifoef in response to the tax influence on mar-

ginal costs. We discuss the characteristics of §y4)rst focusing on the two boundaries- 1 and7 - 7.
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If a and liability limitation A are positive, then for alf <1, the first term is negative. Far - 1, the after-tax
risk converges to zero. Given the assumptions Jn({y converges to negative infinity, whilélY converges to
positive infinity because the marginal audit castaverge to zero. Hence, far— 1 the derivative of the opti-
mal audit effort with respect to the tax rate isozbecause there is no after-tax audit risk andring against

risk would be free of charge. Hence,
lim—=0. (15)

It can be shown that foe/ >0, (I) converges faster to positive infinity thdm) (converges to negative infinity.
For further analysis, it should be noted that thevdtive converges from negative values to zefreeré&fore, at

least close tar — 1, an increase in the tax rate will decrease aaiskse auditor’s optimal audit effort.

Focusing on the other boundary- 7., (I) simplifies to

min 1

a/{ lﬁ —1} : (16)

1-e*

The first term of the derivative characterizes éffect of facing the net risk instead of the pre-tizk. For the

threshold casa - 7., , only the relationship between liability limitaticand marginal audit costs is essential.

min

Hence, even in this threshold case, the limii pivith 7 - 7, is bounded.

The second part of the derivativié)(with 7 - 7,,, converges to positive infinity. Therefore, theidative of

the optimal audit effort with respect to the taterat the minimum tax rate is infinitely positive.
lim —=oo. 17)

The economic explanation for the positively infanderivative is that a specific auditor whose thods tax rate
is higher than the actual tax rate will not offeidd services at all. In the transition case- 7, the auditor
requires an infinitely negative price to participat the audit lottery. For this auditor, the rizkthe lottery is
therefore at maximum. When the tax rate marginadgeeds the threshold tax rate, applying auditrietie-

comes favorable from the risk-averse auditor’s pective. The transition from negative infinity toaher op-

timal audit effort level requires the derivativelte positively infinite.
We are discussing the relationship between autbrtefaudit quality and taxes. Our first expectativas that
taxes influence the optimal audit effort monotollicaHowever, as stated by Jullien, Salanié, anid8é (2007,

155), intuition is a poor guide for these models.



Taxes and Audit Quality 10

For risk-averse auditors, limiting the range of tiptimal audit effort toR means limiting tax rates to the domain

T D{|tmin ,]l} . The derivative of the optimal audit effort withspect to the tax rate for the lower bounda,ﬁy is

infinite, while for the upper boundar¥f, the derivative is zero. The derivative of theimat audit effort with

respect to the tax rate far - 1 converges to zero from negative values. Hencepfhienal audit effort as a
function of the tax rate must have at least oneimam in the intervalr D{|tmm,ll} , implying that there is at

least one tax rate that maximizes the audit effbinerefore, taxes do not influence audit effort wtonically,
and increasing taxes in some constellations witéase audit effort, while in other constellatiotig optimal
audit effort will decrease with increasing tax gete

For further analysis, it would be convenient toedetine the tax rate that maximizes an auditor’snogit audit
effort by equaling the derivative to zero and sojvior the tax rate. Because the tax rate in (ppears both
inside and outside the exponent of the exponefuiattion, equaling (14) to zero results in a tramsental
equation with respect . Therefore, there is no algebraic solution for tidve rater that maximizes the audit

effort €.
Because the optimum is algebraically undeterminaleprovide at least an indication that taxesuierfice the

optimal audit effort positively only in a very srhaiterval, while over a large part of the interval]{|trnin ,]J} ,

increasing taxes negatively influences the audiireénd therefore the audit quality.

Part (1) of the derivative is positively infinite for bothoundary cases. In the lower boundary, taxes cause
transition from a general rejection of the audgkt@o the optimization problem of how much audfoefan

auditor should invest. The optimal audit efforhigative infinity at exactly the threshold tax rag definition,

for any higher tax rate in the intervaSlID{|trnin ,JJ} , the optimal audit effort exceeds this entry leviedrm (1) for

r - T,

L tA4t s

1

Ar-adr’c,” (18)

Even for a smalldt , the second part of the derivative decreasesmyickly. Hence, the advantage of the lower
net marginal costs in comparison with the “constaundit effort” alternative decreases quickly asl|wehis
effect can be explained by the fact that for a tiegaaudit effort, the derivative of audit techngjav with
respect to the audit effort exceeds the derivativihe audit technology at — 0. According to the definition of

audit technology, the derivative rapidly approachegative infinity.
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The discussion of negative tax rates or negativht affort may sound theoretical from an econongcspec-
tive. However, the fact that;, is positive for higher levels of risk aversionmarginal costs indicates the rele-

vance of the demonstrated effects in reality.

We illustrate the effects of taxes on the optimaditeffort by introducing a numerical example. \Wse the

following set of parameters:
{p-02A1- 504~ 1,00@, - J1. (19)

To highlight the dependence of tax effects on afitarls risk aversion, the optimal audit effort a$unction of

the tax rate is shown for four different levelsaoitors’ risk aversion.

Figure 1: Optimal audit effort as a function of th& rate

N |
%, I a—1 ]
5 30 a—0.5 1
5 b @=2
S 200 ]
3 b
S ol ]
S 10,;\a—>0.1\

0;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L L L L 17

1.0 0.5 0.0 0.5 1.0
tax rate T

In Figure 1, the tax rates range from -1 to 1. &auitors with low levels of risk aversidar - 0.1, — 0.9, the
threshold tax rate is negative, according to (T8 threshold tax rate for the auditar— 1 is exactly zero,

while for auditors with higher levels of risk aviens, the threshold tax rate is positie — 2).
For levels of risk aversiomr — 0.1 anda - 0.}, the slope of the optimal audit effort with incsgay tax rates

over the domainr D{IO,][} is negative. These auditors will decrease theiliteeffort when tax rates increase.
For these auditors, one may assume a monotonibatiseasing relationship for realistic tax rates.

As explained above, the optimal audit effort is ategely infinite with the threshold tax rate. Du the high

sensitivity of the optimal audit effort close tcetlthreshold tax rate ., Mathematica does not draw the line

min ?

directed to negative infinity when assuming comrptot points; therefore, the sharp decline to negaitifinity

is indicated by manually drawn dotted lines.
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The tax effects are only diverse for auditors whosimum, tax-dependent audit effoa(i) is given in the

interval 7 D[IO,JI] . As explained in (18), the region of tax ratesoaigted with a positive derivative of the opti-
mal audit effort as a function of the tax rate ésysmall.

For risk-averse auditors, a threshold risk for pogdly participating in the audit market existshi§ threshold
risk in the non-tax case is determined dgy, — 1/c,. For auditors with higher levels of risk aversiapplying
even the first unit of audit effort decreases tytilin a scenario with symmetric taxation, an amdfaces only
the net marginal costs. Therefore, the maximumlle¥eisk aversion isa,,, — 1/[cv(1— r)] , wWhich explains

why in an after-tax setting, more risk-averse audishould be willing to participate in the markeéhe auditor

a - 2 will only participate in the audit market if th@xtrate is at least 0.5.

The maximum of the audit effort as a function o thx rate seems to be independent of the audiisksaver-
sion, which indicates that the maximum is only deieed by the audit risk, the liability limitaticemd the mar-

ginal audit costs.

Taxes and audit quality

Given the tax effects on the optimal audit efftine tax influence on audit quality can be determirubstitut-
ing the audit effort in (2) by the optimal auditat derived in (9) results in

anr

ac,(1-r)e
e - e"””)[l— ac,(1-1)|

Pic — (20)
(

This auditor-specific optimal litigation probabjylitepresents the balance of the disutility causeckeHducing the
damage probability by applying audit effort on three hand and excepting the remaining risk on therdiand.
The return of applying audit effort is determingdtbe audit technology, while the disutility causgdauditing

is scaled by the utility function.

The optimized litigation probability in (20) can blefined as the audit risk a specific auditor iflimg to take
without investing audit effort. Hence, the optimizktigation probability is a useful indicator fan optimal
audit effort of zero. Because the tax rate in @®)ears both inside and outside the exponent odxpenential
function, there is again no explicit algebraic siolu to determine a tax rate that causes an optmdit effort of

exactly zero.

According to the definitions of litigation probaibyl and audit technology, the optimal litigationopability is

non-negative. Whenever the initial audit rigk is lower than the auditor-specific acceptablgdition probabil-

ity p;.., the auditor will apply a negative audit effortedause the optimized damage probabilgy is not a
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function of the audit effort at all, the optimizaddit probability is always positive. With — 1, p;, converges

to
im pj, == (21)

This equation represents the audit quality proviblea risk-neutral auditor. Hence, with tax ratése 1, risk-

averse auditors will always provide higher audialgy than risk-neutral auditors.

To illustrate the effect of taxes in the contextlod auditor’'s optimal litigation probability, Figei2 shows the

optimal litigation probability for different levelsf auditors’ risk aversions as a function of thg tate.

Figure 2: Taxes and audit quality
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In contrast to Figure 1, Figure 2 shows lower ardiisk aversions. The optimal litigation probatyilsteadily
increases with increasing tax rates only for lowele of risk aversion and for reasonable tax rateicating a
decrease in audit quality. With increasing auditek aversion, the quantitative tax effects seerhadimited to
high tax rates. Hence, these auditors will providgh audit quality for reasonable tax rates becavige their
high level of risk aversion, the taxes reduce tbleto very little.
To summarize the exploration of tax effects fromaaditor's perspective, we highlight the followiresults:
The main result is that the symmetric taxation mofigs and losses influences the audit effort ektaverse audi-
tors but is irrelevant for risk-neutral auditors.
For a wide range of auditors’ levels of risk avensithe audit effort monotonically decreases wittréasing tax

rates because an auditor determines the optimél eftwit by focusing on the net risk exposure.

For r D[IO,:II] (and neglecting those auditors who enter the nhavkhin this interval), audit effort would be at

a maximum with a tax rate of zero. Therefore, maziing audit quality implies an auditors’ tax ratezero.
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Prima facie tax rates of zero for the audit induseem to be an unfavorable constellation for aatathority.
Considering the legislators’ efforts to improve éugliality, interfering with the intended effecty bimultane-
ously taxing auditors could be critical becauseriung the audit quality of private firms is favbia to the
public, especially if tax revenue is affected byiadailures due to poor audit quality. In the negction, we

discuss the issue of auditing from a national fiscghority's perspective.

3 Auditing and thefiscal authority

In the end, the relationship between an auditoramédudited entity is defined by negotiations betwthe con-
cerned private parties. By defining the productafditing” an entity and an auditor agree on aditafee for
the services offered. Therefore, the audit fedésrelevant factor to account for the economicrets of the

private parties involved.

The public, represented by a national fiscal autjrodoes not usually participate in this negotatiprocess.
However, by defining the tax system and the instihal parameters for auditing (e.g., a limitedbiiy re-
gime), a national fiscal authority is a partnethia audit industry. Because auditing may influetheeposition of
the “public” party, we next discuss the institubmparameters of the “tax rate” and “liability liration” from
the public’s perspective. First, we focus on aaral setting in which all of the parties involve® déaxed by the
same national fiscal authority. Second, we exartfieepublic’s position when the beneficiary of arhas a

non-resident party and is therefore not subjetatation by the national fiscal authority under sideration.
National setting

For this analysis, we assume that the public, sgmied by the fiscal authority, is risk neutraleTiscal authori-

ty maximizes the expected tax revenue by maximittiiegexpected tax base.

Whenever it is reasonable for a fiscal authorityassume that all of the parties potentially assediavith a

possible harm can be taxed, then the expectedasexib determined by:

TB,=f -c, - p/
TB. =pA-p, (4-1)-1. (22)
B, =(p- P4

The expected tax base of the audii@, consists of the audit fee and the tax-deductibtitaosts. If the audi-

tor is sued and found liable, the compensatiorsisally tax deductible as well. By applying auditoef, audit

costs increase, while the litigation probabilityctEases.
Auditing may prevent an audited entity from suiffieria damaged that has a probabilityp of arising in an

unaudited case. In the audited case, the entigsfaaly the net damage that occurs with the libgaprobabil-
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ity. Hence, in the case of an audit, the expeagdtse of the entityB; increases in comparison to the unau-
dited case. The audited entity is charged the deejtwhich is also tax deductible.

Whenever the entity suffers damage, there mustheneficiary party (Bigus 2011, 289). In the un&edlicase,

the expected profit of the beneficiary partyadgd . Auditing reduces the expected profit of the bexafy party
to p,4. If the beneficiary party can be taxed by thedisauthority, then the audit-related change ofttxebase
is

TBomesic = TBa +TB. +TB, = —¢, (&) . (23)

All of the other parts of the tax base offset eatiter because tax law constitutes that the puslecshareholder
of all entities because of taxes. Whenever auditscare tax deductible, the domestic tax basediscerl by

these audit costs.

With increasing audit effort, audit costs increaa®] a national fiscal authority will optimize ttex base when
the audit effort is zero. That is, from a publiecggective, audit quality in such a basic settingegative. Hence,
because the public is by definition a shareholdeallentities because of taxes, a conflict exiBts. this reason,
it is irrelevant from the public’s perspective whuaffers the damage in this simple setting as lantha benefi-

ciary party is taxed. Hence, the goal of investotgction is in conflict with maximizing the taxdm

In this setting, the fiscal authority maximizes taxenue only by setting the tax rate for audigtesd parts of the
tax base to zero. Otherwise, increasing the afifditteneans linearly decreasing the tax base. Giban audi-
tors increase their audit effort with decreasingrates, an audit-related tax rate of zero (oreeamptions for
audit-related parts of the tax base) maximizestaguility. In a national setting, such a situatiwould be fa-
vorable to the public, investors and auditors. élthh it seems to be a win-win situation for altled parties, tax

exemptions for the audit industry do not seem tefiferceable from a political perspective.
I nternational setting

The situation for the national treasury changekefbeneficiary party of harm or damage is a n@ident and is
therefore not taxable by the national fiscal autliom an unaudited case, the national treasury sudfer dam-
age whenever the entity suffers a tax-deductiblenhin the case of a foreign beneficiary party, élpected tax

base only consists of the expected tax base afutigor and the entity:
TBiyraign = AP0~ £C, —C; . (24)

In contrast to the national setting with solelyioaal parties involved, audit effort influences tlag base posi-

tively by reducing the risk of suffering harm whiso influencing the tax base negatively by insireg the
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audit costs. Because the sign of these effectfffexeht, an optimal audit effort from the publigrspective

exists in an international setting:

. ( Ap\

Eputiic — IogL? J . (25)
Hence, the public should be interested in the avdipplying audit effort by using audit technolo@je extent
of the use of audit technology in the case of thonal treasury is solely determined by the slopthe tech-
nology function. Therefore, the public should alsointerested in creating incentives for auditarsniprove

audit technology.

In contrast to the auditors’ perspective, the optimudit effort from the public’s perspective degeron the
amount of the damage incurred instead of the amouinbmpensation due to the liability limitatione@use

audit costs influence the tax base, even the raltiosasury is interested in at least a limiteditaeffiort.

From the public’s perspective, the problem is tthat auditor, not a public authority, determines lineel of
audit effort. Hence, it is reasonable that a legisl representing the public would establish atitirt®onal

framework to incentivize auditors to comply wittethublic interest.

Comparing the socially optimal audit effort in (2Bith the optimal audit effort of a risk-neutralditor in (10)
reveals that the optimal audit effort for the aadis determined by the liability limitation, whilihe public’'s
optimal audit effort is determined by the potentiamage. Therefore, the optima are only equakifcbmpensa-
tion in case of litigation equals the possible dgemaience, from the public’s perspective, unlimiiadility for
risk-neutral auditors would minimize the expectadhage:

|
*

Enic =M E =1 = 4. (26)

As discussed in the prior section, the optimal faffort of a risk-averse auditor far<1 always exceeds the

optimal audit effort of a risk-neutral auditor aisdax sensitive.

If the national treasury is affected by the appliedel of audit effort, there is an incentive folegislator to
establish favorable institutional parameters imteiof “tax rate” and/or “liability limitation”. Spafic tax rates
for the audit industry sound more unrealistic (ame algebraically undeterminable in our researcdef)adhan
specific liability limitation regulations. Therefer an auditor-specific optimal liability limitatiooan be deter-
mined by equaling the public and auditor’s optiraatlit effort. After simplifying and rearranging,lgog for

the liability limitation results in:
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log l-ac,(1-1)
g e Ll alc, (1~ r)+A(1—r)]J @7
public — €1 - 0’(1 T)

According to the used utility function, (27) repeess a certainty equivalent. The argument in tlgesloows a
comparison between the litigation case and theliigation case. Ford>00a > 0, the denominator of the
argument of the log will always exceed the numeratnd the log is negative. As expected, the ogtliahility
limitation from the public’'s perspective increasegh increasing damage, and, as auditors face dteisk,

increasing tax rates.

We must emphasize that the optimal liability lintiba is independent of the specific audit risk. Tdmy audit-
task-specific parameter is the damage, and thdguoialy suffer. For example, to operationalize aditau- and

mandate-specific liability limitation, the potertdamage could be determined by the size of thigyent

The other parameters are auditor specific. In coispa with the auditor’s risk aversion, the marginadit
costs are easier to measure. Even when the literptovides approaches to at least classify awgtgrthe level
of risk aversion (Farmer 1993), determining an sl risk aversion is a crucial issue. Withoutigiag that
the optimal liability limitation shown in (27) isagy to operationalize, considering a mandate-spdability

limitation in the context of taxes could make sense

We illustrate the tax- and risk-aversion-dependefagptimal liability in Figure 3 by showing the tpal audit
effort as a function of the liability limitation.

The horizontal dotted line represents the publigmal audit effort based on the parameters intced in (19).
The dashed line represents the risk-neutral auslioptimal audit effort as a function of the liahyjllimitation.

As derived in (26), equaling the public’s and risdutral auditor's optimal audit effort requires— 4.

The solid lines represent a risk-averse auditon aitow level of risk aversion off » 0.1 who is facing differ-

ent tax rates.
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Figure 3: Taxes, optimal audit effort and liabiliityitation
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According to Figure 3, there seems to be a commtargection with the x-axis, indicating that auditeequire
the same minimum liability limitatiom1 ;, for providing an optimal audit effort of exactlgm. However, audi-

tors with different levels of risk aversion are cderized by different levels of optimal litigatioisk, which are

determined by the liability limitation.

1 B ac,
Nin = - T)Iog{l ,O(acv—il/l— r)} (28)

Whenever the liability limitation approaches thisnmum, the overall risk faced by an auditor is lohere-
fore, the minimum liability limitation to determinen audit effort of zero is not sensitive to thelitars’ risk

aversion.

With increasing tax rates, the optimal liabilitynitation also increases. Even for an auditor witbva level of
risk aversion, the optimal liability limitation i@x-rate sensitive. If the same liability limitatias applied for
differently taxed auditors, the auditors with lowax rates will exceed the socially optimal audiibe. Because
of the limiting effects of taxation in the litigati scenario, higher taxed auditors must have hiligigiity limi-

tations to provide audit effort and therefore aggiality, which is in line with the public interest

If the liability limitation for a specific auditds too high, the auditor will apply an inefficieletvel of audit effort

from the public’s perspective, resulting in a dasein the expected tax base due to excessiveiyahidit costs.

The main takeaway of this section is that throumtation, a legislator potentially interferes witffioets to im-
prove audit quality. In a national setting in whiedhof the parties associated with auditing areth tax rates of
zero or tax exemptions for audit-related partsheftax base may improve audit quality. Then a natitegisla-

tor could maximize the tax base by simultaneousligroving audit quality.
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Taking into account that a beneficiary party in tase of a harm may be abroad and therefore remmséxed
by the national treasury, the public may suffer dgenthrough poor audit quality. Therefore, a sciapbtimal

audit effort level exists.

The results indicate that a socially optimal lesthudit effort crucially depends on tax rates #mel auditor's
risk aversion. Therefore, a general liability liatibn for legal entities and natural persons maym&vorable
when the entities and persons face different teesra he tax dependency of audit efforts suggbstsmeasures

to improve audit quality should be assessed jointth the tax system in which the auditor practices

Even if mandate-specific and therefore auditor-Bjgekability limitations may sound unrealistich¢ potential
damage the public may suffer due to poor auditityuat least justifies a more intense debate orrdte of fi-

nancial auditing from the public’s perspective.

4  Summary and conclusions

In this study, we explore the relationship betwaadit effort, audit quality and taxes from auditarsl the pub-
lic’'s perspective using an analytical approach. Mualel is based on several simplifying and limitassump-
tions. Nevertheless, we consider our model to bsedul basis to derive indications about the retethip be-
tween audit quality and taxes, without claimingtttiiee model provides a sound basis for predictingngjtative

relationships between exogenous variables and qudliity.

The main implication of the paper is that taxes wragially influence audit quality. Because taxesyrmterfere
with other measures to improve audit quality, aj@issessment of the institutional environmentfatiting and

the respective tax system is necessary.

Symmetric taxes with a proportional tax rate sirudtously influence marginal audit costs and cowiti audit
outcomes. Thus, taxes proportionately influenceeetgr profits. While risk-neutral auditors maximitesir
expected profit, but risk-averse auditors maxinitegir expected utility, symmetric taxes solely afféne risk-

averse auditors’ level of optimal audit effort.

The analytical analysis provides evidence thatdadenot influence the optimal audit effort monatatly. For
auditors with low levels of risk aversion, one nassume a decrease of audit effort, resulting ieaedhse of
audit quality and increasing tax rates. This figdimplies that only low tax rates are in line witle goal of

legislators to improve audit quality.

Whenever the beneficiary party of a harm cannadialzed, the public, as investors, should be intedest high
audit quality. The analysis also provides evidetizg to achieve a socially optimal audit effortdgvauditor-

and mandate-specific liability limitation regimesyrbe favorable.
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