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ABSTRACT

Competition in audit markets is an important topic but direct tests of market competition have
been limited. In this paper, we examine how audit firms behave when they are confronted
with competition from another firm in a wide range of industry segments in a local market.
Sharing a large number of market segments can lead to mutual forbearance among audit
rivals (Bernheim and Whinston [1990]). Such mutual forbearance is likely to manifest as
higher audit fees in a market because rivals are hesitant to aggressively compete in the face of
potential competitive retaliation. Using a sample of 25,662 observations from 2004-2015, we
find evidence which supports this argument as proxied by the extent that audit firms compete
in the same industries in the same locations. This result persists after controlling for several
tight fixed effects specifications based on time, location, industry and market segments. In
supplementary tests, we also find that the likelihood of client switching is negatively
associated with the multi-industry contact of the incumbent, but clients that do switch are
more likely to choose an alternative audit firm which confronts the predecessor auditor in
fewer market segments. Our evidence is consistent with mutual forbearance among rival
audit firms when confronted with the same competitor in different market segments.

Keywords: competition, mutual forbearance, multi-industry contact, audit fees, pricing,
multimarket contact
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1. Introduction

Over the past decade, regulators have had major concerns about the level of
competition in audit markets (European Commission [2010]; U.S. Government
Accountability Office [GAO, 2003, 2008]). The U.S. Government Accountability Office
(GAO) clearly articulated these concerns in 2008: “Dominant sellers, in this case accounting
firms, may be more likely or more able to engage in coordinated interaction in ways that can
affect auditing practices or prices” [GAO, 2008]. Such “coordinated interaction” can be
explicit (collusion) or implicit (strategic or mutual forbearance). In this paper, we examine an
important factor that may affect how aggressively audit firms compete with each other based
on an analysis of the U.S. audit market by industry and location (Metropolitan Statistical
Area, or MSA). We argue that audit firms consider the potential reactions of rival audit firms
in all market segments within an MSA when deciding how fiercely to compete in a specific
market segment (i.e., an industry within an MSA). As a result, the more markets in which
audit firms come into competitive contact, referred to as multi-industry contact, the less likely
the firms are to aggressively compete in any single market. This is referred to as mutual
forbearance and reflects reduced competition.’

Previous research has conjectured that the audit market is highly competitive
(Simunic [1980]; Dunn et al. [2011]). However, Gerakos and Syverson [2017] provide

arguments against perfect competition. For example, they point out that there would be free

! We do not assume or require active collusion among audit firms, although such collusion is not ruled
out by our analysis.
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entry and perfect substitution between suppliers if this were the case.” Gerakos and Syverson
[2015] provide empirical evidence based on a discrete choice demand analysis that the audit
market is not perfectly competitive.® Furthermore, Gerakos and Syverson [2017] state that at
present there is a disconnect between the empirical auditing literature and the industrial
organization and quantitative marketing fields. They encourage auditing researchers to apply
commonly used techniques in industrial organization and quantitative marketing so that
progress can be made in advancing our knowledge about audit market competition.

In this paper, we characterize audit market competition for public clients as a quality-
differentiated Bertrand oligopoly. In any oligopoly, a small number of individual audit firms
can be large enough to alter market conditions through their individual actions. Consequently,
their decisions concerning how fiercely to compete in a market are dependent on the potential
and expected reactions of other large firms in the same market (Melvin and Boyes [2002]). A
competitive action by one firm can significantly alter market conditions, leading rivals to
alter their own competitive strategy which, in turn, will further impact a market. We argue
that audit firms consider both the immediate benefits and future costs when deciding how

vigorously to compete in a specific market. Potential benefits include an increase in the

? Note that Brown and Knechel [2016] provide evidence against perfect competition as they document
that audit clients choose audit firms based on audit firm characteristics in addition to industry
specialization. Furthermore, Bills et al. [2020] find that similar clients are more likely to appoint the
same audit firms. In addition, Numan and Willekens [2012] also present evidence suggesting that
there is imperfect price competition in audit markets, with audit fees increasing in market share
distance between auditors.

* They document that the elasticity of demand is far from perfectly negative, and is estimated to be
about -1.6 (Gerakos and Syverson [2015]). This implies that an audit firm has some degree of market
power as it can raise its prices without losing all its clients (if the audit firm were to raise its fees
infinitesimally it would lose all of it clients eventually).
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number of clients and revenues obtained by taking clients away from competing audit firms.
Future costs arise because rivals may retaliate through increased price competition and
targeting of the aggressor’s own clients, possibly resulting in a loss of industry market share
and profits. Even if a firm retains a client in the face of an aggressive competitor, it is
possible that the incumbent will grant a fee concession. In general, audit firms will compete
more fiercely the higher the benefits and the lower the costs of their competitive actions
(Motta [2004]). As a result, audit firms can choose either to compete aggressively, and risk
retaliation, or act passively to decrease the effect of potential competition.

We investigate whether multi-industry contact between audit suppliers affects (price)
competition (Bernheim and Whinston [1990]). Audit rivals are likely to compete in multiple
industries within an MSA (i.e., firms have direct contact across multiple industries in each
location). Audit firms will likely try to maximize their profits across all market segments and
not only the profits in a single market segment in isolation. In an oligopoly where supplier
actions are interdependent, audit firms will carefully assess the impact of a competitive move
in a single market segment on current and future profits in all market segments. In such
situations, it may be profit-maximizing for audit firms not to compete heavily in each other’s
focal industries as the profit increase in one market segment may be offset by profit decreases
in other market segments due to retaliatory and vigorous competition of rivals. This reduces
the incentives for audit firms to compete fiercely in all industries in which other firms also
compete.

Bernheim and Whinston [1990] show that competing in multiple market segments

encourages mutual forbearance when firms have differences in terms of costs or economies
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of scale or when market segments differ in terms of number of competitors, market growth
rates, or demand fluctuations. We argue that audit markets fit these criteria (Banker et al.
[2005], Francis et al. [2005a], Numan and Willekens [2012], Bills et al. [2014], Bae et al.
[2016], Dekeyser et al. [2019]). Consistent with these arguments, we expect audit firms that
compete in multiple industries within a local market (MSA) to have lower incentives to
compete aggressively against other audit firms in the same markets, thereby practicing
mutual forbearance. Since we characterize the audit market as a quality-differentiated
Bertrand oligopoly, audit pricing is a key strategic choice variable and we expect mutual
forbearance to affect audit fees.* Accordingly, we hypothesize that the extent of multi-
industry contact between an audit firm and its rivals within an MSA is negatively associated
with price competition and positively associated with audit fees, ceteris paribus. This is
consistent with prior empirical evidence in the industrial organization literature that shows
that multimarket contact leads to higher prices in markets for aviation, banking, and mobile
phones (Baum and Korn [1996], Barros [1999], Evans and Kessides [1994], Gimeno [2002],
Greve [2008], Parker and Roller [1997]).

Our analysis uses a U.S. sample of 25,662 client-year observations over the period

2004-2015.° Given that audit pricing is a key strategic choice variable, we test our hypothesis

* Note that quality is also a strategic choice variable in quality-differentiated oligopoly. However, as
auditing can be considered a credence service, audit quality is not perfectly observable which makes
mutual forbearance on quality difficult to sustain.

®> We follow recent studies that define audit market segments based on industries within MSAs
(Francis et al. [2005a], Numan and Willekens, [2012], Reichelt and Wang [2010]). In what follows,
we will use the label “market” or “market segment” for a 2-digit Standard Industrial Code (SIC)
industry within an MSA.
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using audit fee models. We predict that the association between multi-industry contact and
audit fees will be positive. As audit fees are jointly determined by supply and demand, and
multi-industry contact may be endogenous as audit firms choose in which market segments to
compete, there is potentially substantial extraneous variation which could influence fees
(Minutti-Meza [2013]).® Accordingly, we test several fixed effects specifications, starting
with Year and Industry fixed effects in line with prior audit fee literature (e.g., Numan and
Willekens [2012]; Goodwin and Wu [2014]; Bills et al. [2016]). To control for unobserved
geographical heterogeneities, and as larger audit firms are more likely to meet in more
industries and have higher fees (Hay et al. [2006]), we also add MSA and Auditor fixed
effects. As discussed in more detail below, we then tighten this specification to control for
differences between market segments and clients by progressively adding additional fixed
effect specifications based on appropriate two-way and three-way combinations of the four
main effects.

In general, our results are in line with our hypothesis. When audit firms compete in
multiple industries within an MSA, competition is less fierce, as evidenced by a positive
association between our measure for multi-industry contact and audit fees. This result
suggests that audit firms follow a strategy of “mutual forbearance” when they are in potential
competition in many market segments (industry x location), that is, they refrain from

competing aggressively for each other’s existing clients. In addition to audit fees, we estimate

® We thank an anonymous reviewer for pointing this out.
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an auditor switching model. Following our hypothesis, we expect multi-industry contact to be
negatively associated with the likelihood of switching. This expectation is confirmed by our
analysis which shows that an incumbent auditor is less likely to lose a client if it has larger
multi-industry contact with its rivals. Furthermore, a conditional logit model shows that
clients are more likely to switch to an alternative audit firm which has fewer multi-industry
contacts than the predecessor auditor. Our results also indicate that clients are able to get the
strongest fee reductions upon switching when the successor auditor has fewer multi-industry
contacts. This is consistent with our theory that these auditors have stronger incentives to
compete aggressively. Finally, the effect of multi-industry contact disappears when including
(Client-Auditor) fixed effects. Taken together with our switching results, this finding
suggests that the pricing effect is not driven by variation in multi-industry contact within
existing engagements, but that multi-industry contact inhibits client switching from higher-
priced to lower-priced auditors. The results are robust to numerous alternative research
design choices, although the statistical significance of our test variable is the weakest,
ranging from marginally significant to non-significant, when using client fixed effects and
when using the average multi-industry contact between an audit firm and all its rivals as our
proxy.

Our paper offers several contributions to the literature on audit competition. First, we
document that multi-industry contact affects how fiercely audit firm rivals compete,
suggesting less than perfect competition in audit markets. Second, our evidence suggests that
audit firms practice mutual forbearance on pricing when they meet in various industry-market

segments. In an oligopoly, mutual forbearance can occur when it is profit maximizing for
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firms to simultaneously compete less aggressively. When each firm then individually sets its
competitive strategy considering their rivals’ potential responses, mutual forbearance arises
without explicit agreements between firms. However, the possibility of collusion is not ruled
out by our analysis. Finally, our study contributes to the regulatory debate about whether
there is sufficient competition in the audit services market (European Commission [2011],
U.S. Government Accountability Office [GOA 2003, 2008]). Since our evidence suggests
that multi-industry contact is associated with mutual forbearance, regulators may want to
look beyond audit firm market shares or concentration indices when assessing audit market
competition and consider audit market dynamics.

The remainder of the paper is organized as follows. In section 2, we develop our
hypothesis. Section 3 presents the research design, while section 4 describes the sample
selection procedure. Section 5 presents the results, while section 6 presents supplementary

and sensitivity tests and section 7 concludes.

2. Hypothesis

2.1. MULTIMARKET CONTACT AND MUTUAL FORBEARANCE

Multimarket contact and mutual forbearance have been studied in the industrial
organization literature for a long time. In general, when a profit maximizing firm is
competing with rival firms in multiple market segments it will maximize its total profits
across all market segments and not individual market segments in isolation. It will also
consider current and future profits conditional on possible future actions. The benefit from an

aggressive approach in one market segment may be outweighed by rivals’ retaliatory actions
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in other market segments which could substantially increase the cost of competing
aggressively as the increase in profits in one market segment may be insufficient to offset the
decrease in profits in other market segments where retaliation occurs. Although multimarket
contact of firms increases the opportunities to compete, the intensity of competition between
firms in multiple market segments may be dampened, a phenomenon known as ‘mutual
forbearance’ (Baum and Korn [1996]).

Edwards [1955, p. 331] first argued that multimarket links could affect competition:
“Firms that compete against each other in many markets may hesitate to fight vigorously
because the prospects of local gain are not worth the risk of general warfare.” The economic
mechanism underlying this claim is that multimarket contact increases the sustainability of
mutual forbearance because a firm deviating from mutual forbearance may be punished in
other market segments, increasing the cost of such an action. A counterargument is that a
deviating firm may do so in all markets which increases the potential benefit of aggressive
competition and reduces the potential cost of retaliation. Bernheim and Whinston [1990]
analytically model this trade-off and show in their “irrelevance proposition” that in a model
of repeated Bertrand price competition between suppliers, multimarket contact does not
enhance collusive outcomes for (i) identical firms with (i1) identical constant-returns-to-scale

technologies which meet in (iii) identical markets.” However, Bernheim and Whinston [1990]

’ Note that Matshushima [2001] extends the analysis in Bernheim and Whinston [1990] by showing
that two firms competing in distinct markets can more readily sustain mutual forbearance even in
markets with imperfect monitoring. Greve [2008] extends this result to markets with more than two
competitors. In addition, Bulow et al. [1985] show that it is sometimes profit-maximizing for firms to
compete less (more) aggressively when their rival competes less (more) aggressively. Similarly,
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mainly focus on identifying and analyzing a number of natural conditions that do give rise to
‘collusive gains’ from multimarket contact and show that multimarket contact can lead to
mutual forbearance and decrease competition when one or more of the three assumptions
above are relaxed.

First, when cost differences exist between firms, Bernheim and Whinston [1990]
show that it is more profitable for each firm to shift sales to the most efficient firm in each
market. Hence, each firm has incentives to focus on those markets where they have a cost
advantage leading to the development of “spheres of influence”. The net benefit of competing
aggressively in markets where firms have a cost disadvantage is small as rivals can easily
undercut the firm’s price and firms risk rival retaliation in those markets in which they have a
cost advantage leading to a decline in overall profits. Similarly, when firms are not identical
in terms of the technology they use and/or differences exist in scale economies, it is more
profitable for each firm to focus on markets where they realize the largest scale economies
which results again in the development of “spheres of influence”. A competitive action
leading to an increase in scale and profits in a market in which the firm has smaller
economies of scale is likely offset by retaliation from rivals that decreases scale economies in

other markets, decreasing the firm’s overall profit.

Klemperer [1992] shows that competition can be more intense if firms compete head-to-head than if
they compete in different industries. Note however that in the model of Klemperer [1992], consumers
buy a variety of products from multiple providers. Therefore, suppliers may find it profitable to
compete on a more head-to-head basis (i.e. same products) as this would prevent consumers from
buying elsewhere. Since audit clients purchase only one audit each year, the results of Klemperer
[1992] are not applicable to the audit setting.

This article is protected by copyright. All rights reserved.
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Finally, when markets are not identical, mutual forbearance enables realization of
higher total profits across market segments when there are differences in the number of
competitors, market growth rates, or fluctuations in demand that are not perfectly correlated
across market segments. For example, markets with few competitors may have higher total
market profits so firms in those markets have incentives to mutually forbear in all markets in
order to avoid fierce competition in the more profitable market (Bernheim and Whinston
[1990]; Baum and Korn [1996]). Similarly, when market growth rates differ, tacit
cooperation between firms is less sustainable because slow growing or declining markets
have smaller total market profits in the future and retaliatory responses by rivals will have a
smaller effect on the dominant firm’s share. The opposite applies to fast growing markets in
which rival retaliatory responses can have a large impact on a firm’s profits (Bernheim and
Whinston [1990], Evans and Kessides [1994]). When both types of markets are present, firms
will compete less aggressively in the slow growing markets to avoid retaliation in the fast-
growing markets. Finally, when demand fluctuates over time between markets, suppliers in
markets in which current demand is high and future demand is low will practice mutual
forbearance because they risk retaliation in markets where current demand is low and future
demand is high (Bernheim and Whinston [1990], Motta [2004]). In summary, multimarket
contact enables competitors to shift retribution from markets in which it is profit-maximizing
to compete less vigorously to markets in which firms have incentives to compete
aggressively, leading to mutual forbearance and less vigorous competition, in all markets.

The empirical research on multimarket competition has evolved from initial

contradictory findings to a fairly consistent body of work that shows that multimarket contact

This article is protected by copyright. All rights reserved.

12



Accepted Article

is likely to lead to mutual forbearance (Greve [2008], Yu and Cannella [2013]). Multimarket
contact has been shown to result in higher prices (Evans and Kessides [1994]; Singal [1996];
De Bonis and Ferrando [2000]; Gimeno [2002], Yu and Cannella [2013]), greater profits,
higher survival rates, less frequent competitive moves, and decreases in the rate of sales
growth (Barros [1999], Li and Greenwood [2004], Yu and Cannella [2013]) in industries
such as air travel (Evans and Kessides [1994]), banking (De Bonis and Ferrando [2000]) and

insurance (Greve [2008]).

2.2. Multi-industry contact and mutual forbearance in the audit market

The auditing literature provides little guidance on the nature of competition among
audit firms. Simunic [1980] fails to reject the hypothesis that there is substantial price
competition in the audit market, while Gerakos and Syverson [2015] show that the market for
audit services is not perfectly competitive. Some studies assume the audit market is a
Bertrand (i.e., price) competition so that a competitive equilibrium can be achieved with only
a few participants (Bleibtreu and Stefani [2017]), while others suggest the market is closer to
a Cournot competition (Ciconte et al. [2015]) where firms compete on quantity and
competition is reduced as the number of competitors declines.

In this paper, we characterize audit market competition for public clients as a quality-
differentiated Bertrand market for several reasons. First, we posit that audit firms compete on
price rather than quantity. Assuming that audit firms compete on quantity in a given period
(as in Cournot) would not seem to be a reasonable representation of audit markets for a
number of reasons: (1) all public clients are mandated to appoint an auditor, (2) the decision

to purchase an audit is a binary decision, and (3) each company acquires only one audit each
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year. As a result, the quantity of audit services provided is mostly fixed and exogenous.
Second, prior literature shows that audit quality varies with a client’s idiosyncratic
characteristics as well as audit firm attributes such as size and industry specialization
(Craswell et al. [1995]; Reichelt and Wang [2010]), suggesting that the audit of one client is
not the same as the audit of another client. Further, audit firms differentiate themselves from
competitors which may result in decreasing price competition (Numan and Willekens [2012],
Brown and Knechel [2016]).? Thus, while audit firms might compete on price or quality, we
posit that increasing audit quality would require investments over time, while litigation and
reputation risks will prevent auditors from decreasing audit quality in the short term. As a
result, audit quality can be regarded as exogenous in the short run (and possibly endogenous
in the long run).

A key feature of an oligopoly, such as a differentiated Bertrand market, is that each
supplier’s competitive moves affect market conditions, including the market clearing price.
Hence, suppliers’ actions are interdependent: competitors will respond to the actions of one
firm by adjusting their own competitive strategies and competitive rivals need to take into

account the direct effect of their market decisions as well as the secondary effects that follow

® Economic theory distinguishes horizontal from vertical differentiation. In horizontal differentiation,
the idiosyncratic preferences of clients leads to a positive demand for each product/service even when
they are sold at the same price (Hotelling [1929]). In vertical differentiation, there is a generally
accepted ranking of services. Hence with identical prices every client would buy the high-quality
service (Shaked and Sutton [1982]). We assume that stakeholders of publicly listed companies would
prefer the audit firm with the highest audit quality reputation if fees are identical (i.e. vertical
differentiation). Research by Gerakos and Syverson [2015] and Brown and Knechel [2016] suggests
that different clients have different preferences for audit firms. Note however that distinction between
vertical and horizontal differentiation does not impact the outcomes of most theoretical models
(Cremer and Thisse [1991]).
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from the reactions of other firms. We thus argue that audit firms will consider both the
immediate benefits and future costs when deciding how vigorously to compete in a specific
market. Potential benefits include an increase in the number of clients and revenues obtained
by taking clients away from competing audit firms.’ Future costs arise because rivals may
retaliate by targeting the aggressor’s own clients or through increased price competition (even
for clients retained by the aggressor firm). In general, audit firms will compete more fiercely
the higher the benefits and the lower the costs of their competitive actions (Motta [2004]). As
a result, audit firms can choose either to compete aggressively, and risk retaliation, or act
passively to decrease the effect of potential competition either explicitly or implicitly.
Furthermore, prior research divides the audit market into segments based on industries within
an MSA (Francis et al. [2005a], Numan and Willekens [2012], Reichelt and Wang [2010]).
Thus, the same competing audit firms/offices try to attract clients in multiple industry/market
segments (i.e., there is multi-industry contact).” As a Bertrand competition with repeated

interaction of suppliers in multiple market segments, we argue that the audit market fits the

° Note, competition may also be fiercer when there is a new customer (client) in the market but such
entries are relatively rare in the U.S. capital markets.

' We thank an anonymous reviewer for pointing out that there are two types of multimarket
competition (i) offering the same product in different market segments (the focus of our research) and
(i1) offering different products to the same consumer. In the audit setting, selling non-audit services
can be regarded as an example of the latter multimarket competition. In this paper, we focus on the
former multimarket contact while assuming the latter multimarket contact is held constant across
market segments. First, companies do not have to publicly disclose who they appoint for their
management consulting and tax planning unless those tasks are performed by the auditor. Second,
non-audit fees are unobservable when they are performed by firms other than the auditor. This
regulatory feature makes mutual forbearance difficult to assess and sustain as the competitive actions
of rivals would not be fully observable which is an important feature for mutual forbearance to occur
(Bernheim and Whinston [1990]; Greve [2008]).
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characteristics of the theoretical market used in the model developed by Bernheim and
Whinston [1990].

As aresult, competing audit firms may find it more profitable to establish “spheres of
influence” by focusing on some key industries rather than competing aggressively in all
industries, especially in a single geographical area. From an economic perspective, the gain
from an aggressive approach in one industry segment may be outweighed by rivals’
retaliatory actions in other industry segments. In addition, multi-industry contact may transfer
the potential for retribution by rivals from less profitable to more profitable industries
(Bernheim and Whinston [1990]). Therefore, competing audit firms might practice mutual
forbearance, refraining from competing aggressively in their rivals’ focal industries to avoid
aggressive competition in their own focal industries.

Crucial for mutual forbearance to hold in the audit setting is that the audit market fits
at least one or more of the assumption(s) for which Bernheim and Whinston’s [1990]
irrelevance proposition does not hold, namely: (1) audit firms are not identical; (i1) do not
have identical constant-returns-to—scale technologies, and (ii1) meet in non-identical market
segments. It is likely that the audit service market meets all three assumptions.

First, prior research suggests that audit firms are not identical, as they have different
costs across markets which vary between audit firms. For example, Bae et al. [2016] find that
more staff hours are performed on engagements by industry specialists, while Dekeyser et al.
[2019] report lower audit hours when the scale of an industry-office of an audit firm
increases, 1.e., audit firms have different industry-specific costs of providing service. Second,

audit firms seem to have non-constant returns-to-scale across markets. Banker et al. [2005]
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report evidence of increasing returns to scale for public accounting firms while results in Bills
et al. [2014] suggest that efficiency gains due to returns to scale may differ between market
segments due to industry differences. According to Bernheim and Whinston [1990], when
production costs differ or some firms have superior economies of scale, it is more profitable
for all firms to establish “spheres of influence” in which a firm specializes in a subset of
market segments in order to maintain high prices. In the auditing literature, it is well
established that industry specialization exists and results in significant fee premiums
(Ferguson et al. [2003], Francis et al. [2005a]), especially when the market-share distance
from the closest competitor increases (Numan and Willekens [2012]). Hence, mutual
forbearance would also imply that audit firms may be unwilling to compete vigorously in
industries where a rival is the industry leader as they may fear fierce competition in their own
markets where they are the leader.™

Finally, prior empirical evidence has documented that there exist differences between
audit market segments as to the number of competitors, market growth rates, or fluctuations
in demand. For example, the number of clients as well as the number of audit firms vary
significantly by industry and MSA (Francis et al.[2005a]). In our sample, the number of audit
firms active in a market segment varies from 2 to 65. As all public clients are mandated to

appoint an auditor, the demand and growth rates of each market segment depends on market

' A potential counter-argument is that the decision to compete for specific clients may be made by an
audit partner who specializes in a certain market. That partner may wish to be aggressive because he
or she does not directly bear the cost of rival reactions in other markets and may make decisions that
are in their own best interests rather than the firm’s (Knechel et al. [2013]). To the extent that the
individual partner incentives are not aligned with the firm’s, the behavior we discuss in this paper may
be muted.

This article is protected by copyright. All rights reserved.

17



Accepted Article

growth in terms of number of clients and their size. Different industries, and firms within an
industry, are likely in various stages of their operating life cycle so it is reasonable to expect
different growth rates in market segments. Furthermore, market segments consist of more
cyclical (such as raw materials), less cyclical (such as pharmaceuticals), or counter-cyclical
(discount retailers, educational services) industries. Therefore, there are fluctuations in
demand which are not perfectly correlated across market segments. Bernheim and Whinston
[1990] show that when such differences between market segments exist, multi-industry
contact enables rivals to shift retaliation from markets in which vigorous competition is not
profit-maximizing to markets in which competing aggressively is the profit-maximizing
strategy. As a result, rivals will also compete less aggressively in these latter markets to avoid
retaliation in the former more profitable markets. Multi-market contact thus decreases
competition in all markets.

In summary, given the characteristics of the audit market and audit firms it is
reasonable to assume that multi-industry contact leads firms to assess the impact of
competitive moves across multiple market segments jointly rather than focusing on the
impact on a single market segment in isolation. As the audit market likely meets at least one
of the criteria for which the irrelevance proposition of Bernheim and Whinston [1990] does
not hold, we expect that audit firms will establish “spheres of influence” and/or shift
retaliation across market segments. Following these arguments, we predict that multi-industry

contact will decrease the fierceness of audit market competition leading to our hypothesis:
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MUTUAL FORBEARANCE HYPOTHESIS. The extent of multi-industry contact between
an audit firm and its rivals within an MSA is negatively associated with the extent of
competition, and positively associated with audit fees.

As we discuss in more detail below, we test the association between multi-industry contact

and the extent of price competition by estimating audit fee models. We predict that multi-

industry contact is positively associated with audit fees, ceteris paribus.
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3 Research design
3.1 MODEL

Given that we characterize audit market competition as differentiated Bertrand (see
section 2.1), pricing is the key strategic choice variable for an audit firm. Consequently, to
test our hypothesis, we estimate a regression model with audit fees as the dependent variable.
Estimating audit fees allows us to test for the impact of strategic choices by the audit firm and
mutual forbearance. However, audit fees are a function of demand and supply and can
therefore be influenced by factors unrelated to mutual forbearance. Therefore, we estimate
several tight fixed effects specifications to control for these factors as well as potential
endogeneity. We discuss the key explanatory variable and the fixed effect specifications in
more detail below. In line with prior literature, we cluster standard errors by audit client and
year (Petersen [2009], Gow et al. [2010], Cairney and Stewart [2015]) to control for cross-
sectional and time-series dependence of audit fees.”” More specifically, we run the following
model:

AUDIT_FEES = a0+ a1 *MULTI_IND + a2*SIZE + a3*BUSSEG + a4*CATA + as*DE +

a6*LEADER + a7*FIRSTYEAR+ ag*GC + ao*LOSS + a1o*MW +

a11*ROI + 012*RESTAT_CLIENT + a13*YEAREND + {fixed effects}
+€ (D

3.2 MULTI-INDUSTRY CONTACT

2 To assess the robustness of the results to clustering, we perform one-way clustering of the standard
errors at the client level, at the industry and at the market segment (MSA-Industry) level. In balance
our results are robust to different clustering of the standard errors (section P of the online appendix).
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To construct our test variables, we first identify the relevant market segments in which
audit firms compete in the U.S. We argue that the mutual forbearance incentives will be
greater at the MSA-level than at the national level as the same local offices compete within a
geographical area. As a result, and consistent with prior research, we define an audit market
segment as a two-digit SIC industry within an MSA (Francis et al. [2005a], Numan and
Willekens [2012]). This classification reflects the fact that audit engagements require relevant
industry knowledge that may be difficult to transfer within the audit firm across MSAs
(Francis et al. [2005a], Knechel and Williams [2020]). For each audit firm that is active in a
market segment (Industry-MSA), we first identify how many other firms are active in that
segment (i.e., rivals). Then for each of these rivals, we count how many other market
segments the audit firm is present where this rival is also present (i.e., within an MSA). That
is, we count the number of industry-MSA segments in which the audit firm competes with
each of its rivals for a given MSA (Gimeno and Woo [1999]; Gimeno [1999], Boeker et al.
[1997)).

We posit that the pricing strategy of an audit firm will be influenced by the rival for
which mutual forbearance incentives are the strongest, that is the rival with whom the auditor
has the most multi-industry contact. This is consistent with evidence in the literature that
clients prefer auditors with whom they are more compatible (Brown and Knechel [2016])
leading to ‘clusters’ of similar clients having similar audit firms (Bills et al. [2020]).
Furthermore, prior research has shown that the most fee pressure comes from rivals which are
more similar (Numan and Willekens [2012]). We believe that the rival with the most multi-

industry contacts with the incumbent will likely be the most compatible with the incumbent’s
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clients. As a result, the multi-industry contacts of this rival are most relevant to the
incumbent’s pricing strategy. Following these arguments, we base our analysis on the
maximum value of multi-industry contact across all potential rivals (Morrison and Winston
[2000]).” MULTI IND equals the natural logarithm of one plus the number of multi-industry
contacts the incumbent auditor has with the rival in the market segment with whom the
incumbent has the most multi-industry contacts.
3.3 CONTROL VARIABLES

We add several control variables in line with prior literature (Hay et al. [2006]). We
control for client size (SIZE, BUSSEG), liquidity (CATA), solvency (DE), and profitability
(ROI, LOSS). We further control for audit risk by including whether the client has a material
weakness in internal controls over financial reporting (MW) or had a prior financial
restatement (RESTAT CLIENT). We control for going concern opinions (GC), whether the
audit is a first-year engagement (F/RSTYEAR), whether the auditor is the leader in terms of
market share in the market segment (LEADER)," and whether the client has a December

year-end (YEAREND). Table 1 provides a detailed description of all variables.

3.4 FIXED EFFECTS SPECIFICATIONS
Our dataset covers several years so we observe both time-series and cross-sectional

variation in audit prices and multi-industry contact. Since audit fees are jointly determined by

 In supplementary analysis, we perform several robustness tests to the measurement of our test
variable including measuring MULT IND for each audit firm based on the average multi-industry
contacts with all rivals.

** An industry specialist does not need to be a market leader, but a market leader is usually a specialist
(Numan and Willekens [2012]). In unreported sensitivity tests, we therefore define a specialist as an
audit firm with at least a 30% market share in the market segment. The results remain unaltered.
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supply and demand they may be affected by observable and unobservable factors other than
multi-industry contact. In addition, multi-industry contact may be endogenous as auditors
may have some choice as to the market segments in which to compete. For instance, auditors
may choose to compete only in those market segments with the highest prices and profits
which would directly affect our measures and estimates of multi-industry contact. To reduce
the likelihood that our findings are driven by potential confounding or omitted variables, and
to better attribute our findings to multi-industry contact, we introduce several gradually
tightening fixed effect specifications. As noted by Reeb et al. [2012], evidence of
relationships after controlling for fixed effects is quite compelling. However, Zhou [2001]
argues that including fixed effects makes it much more difficult to find statistically
significant relationships between dependent and independent variables.

We start by identifying those fixed effects which are most likely to capture important
variation caused by extraneous factors. First, we include MSA fixed effects to control for
unobserved heterogeneities between geographical areas which may affect both audit pricing
and the extent of multi-industry contact. Additionally, we include Industry fixed effects. As
our dataset consists of multiple years, we include Year fixed effects to control for time-
dependent market forces (e.g., inflation in individual markets). We also include Audit Firm
fixed effects since larger audit firms naturally meet each other in more industries and may
charge higher fees (Palmrose [1986], Choi et al. [2010]). In summary, our base line model

(Model 1) incorporates MSA, Industry, Year and Auditor fixed effects.”

* We do not use a Big 4 dummy variable so that we can control for within Big 4/non-Big 4
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There may be important differences between market segments (MSA-Industry) within
MSA'’s that are not controlled in Model 1, e.g., market segment differences in the demand for
specialized auditors (Cahan et al. [2011]). Therefore, in Model 2 we include fixed effects for
(MSA-Industry), Year and Auditor, thus controlling for any unobservable intermarket
segment characteristics. In addition, the (MSA-Industry) fixed effects help address the
endogeneity concern that auditors choose to compete only in those market segments where
prices are higher. Another alternative is to include Client fixed effects that would control for
factors like differences between clients in the demand for specialized auditors. This is also
equivalent to testing whether intra-client variation in multi-industry contact is associated with
intra-client variation in audit fees. However, Client and MSA-Industry cannot be both
included in the same model because a client is always located in one MSA and in one
Industry. Therefore, for Model 3, we drop (MSA-Industry) fixed effects and include Client
fixed effects (while retaining Auditor and Year fixed effects).

Finally, we control for within market segment heterogeneities over time by including
(MSA-Industry-Year) fixed effects in Model 4. By combining the Year fixed effects with the
(MSA-Industry) fixed effects time-series variation within market segments is removed, and
we can test whether the cross-sectional variation in multi-industry contact is associated with
the cross-sectional variation in audit fees within a market segment within a year. In fact, these
effects are very restrictive and may remove part of the theoretical and yearly variation useful

to identify the multi-industry contact effect. On the other hand, evidence of multi-market

differences in audit pricing among audit firms. Further, not all Big 4 firm are present in all markets
(Brown and Knechel [2016]).
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contact influencing fees with (MSA-Industry-Year) fixed effects would be compelling.
Model 4 also allows us to rule out that the results are driven by heterogeneities between
auditors by adding Auditor fixed effects to the (MSA-Industry-Year) fixed effects. In Model
5 we additionally control for demand-differences by adding Client fixed effects to the (MSA-
Industry-Year) and Auditor fixed effects.® With these gradually tightening fixed effects we
can gradually control for more extraneous factors, however at the expense of substantially
reducing the degrees of freedom and controlling for more of the variation that may be useful
to identify the effect of interest. Consequently, we present all five models in our main
analyses.

<<< Add Table 1 here >>

4 Sample Selection

Table 2 reports the sample selection criteria. We start by collecting audit fee data from
Audit Analytics and match those with financial statement data from Compustat for the years
2004-2015, resulting in 84,456 client-year observations from Audit Analytics. We remove
925 observations because the audit fees are either zero or unavailable. In addition, 18,688
observations are removed because we are unable the identify the client’s location or industry
due to missing location or industry codes. We also exclude 12,875 observations from the

financial sector (SIC: 6000-6999) and 3,790 observations of clients with more than two

'® Note that this model is extremely restrictive. For instance, consider a market segment with five
clients audited by two different auditors, i.e. two different values for MULTI IND within that market
segment within a year. Assume this market segment is in the sample for nine years. This would result
in 45 observations for audit fees and maximum 18 different values for MULTI IND with 9 (MSA-
Industry-Year) fixed effects, five Client fixed effects and two Auditor fixed effects.
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auditors in a given year. As we include market segment (MSA-Industry) fixed effects in
several specifications, we require at least 5 observations in a market segment in each year to
ensure adequate statistical power. This results in a loss of another 11,112 observations.
Furthermore, an additional 11,404 observations are removed because of insufficient
observations for the control variables. This results in a final sample of 25,662 observations.
The number of observations varies from model to model because the inclusion of fixed
effects results in singleton observations, that is observations for which the fixed effects
completely explains the audit fees. These singleton observations are dropped from the
analysis. For instance, client fixed effects lead to singleton observations when a client is only
present for one year in our dataset. More restrictive fixed effects lead to more singleton

observations and a lower number of observations.

<<< Add Table 2 here >>

5. Results
5.1 DESCRIPTIVE STATISTICS

Table 3 presents detailed descriptive statistics for the 25,662 client-year observations
included in the analyses. The number of multi-industry contacts ranges from 1 to 32 with a
mean (median) value of 10.258 (10), which shows that there is substantial variation in multi-
industry contacts between audit firms. The average (median) audit fee is $1,504,250
($634,439). Table 3 also presents some descriptive statistics with respect to the control

variables. The median client size is $191,041,263. There are 9.6% first time engagements,
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28.1% of the clients are audited by the market segment leader, and 71.0% of the clients have

a December-year end.

<<< Add Table 3 here >>

Table 4 presents Pearson and Spearman correlations for all the variables included in
the models. In line with our hypothesis, we find a statistically significant positive correlation
between MULTI IND and AUDIT FEES of 0.4907. Noteworthy, we find a statistically
significant negative correlation between GC, MW, LOSS and AUDIT FEES. While these
univariate correlations are surprising, we also note that these variables are all highly
negatively correlated with SIZE." All other correlations are in line with expectations and no

multicollinearity problems are detected.

<<< Add Table 4 here >>

5.2 MULTIPLE REGRESSION

Table 5 presents the results for Models 1 to 5, each with a different fixed effect
specification. Unsurprisingly, the inclusion of the various fixed effects leads to high adjusted
R? ranging from about 0.87 (Models 1, 2 and 4) to 0.95 when client fixed effects are included
(Model 3 and Model 5). While audit fee models generally have high explanatory power, the
adjusted R? reported in these tables is equivalent and even higher than those reported in prior

research (Bell et al. [2001]; Numan and Willekens [2012]; Jha and Chen [2015]; Bills et al.

" These variables are all positively associated with audit fees in our regression models.
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[2017])." In Model 1, which controls for inter-year, inter-MSA, inter-auditor and inter-
industry differences in audit pricing, we find a significant positive coefficient for

MULTI IND (0.040, p-value: 0.095) which supports our Hypothesis. When controlling for
differences between market segments (MSA-Industry) in Model 2, the coefficient remains
statistically positive with a slightly higher coefficient and lower p-value (0.049, p-value:
0.0344). Adding client fixed effect (Model 3) results in an insignificant coefficient (0.024, p-
value: 0.182). Inter-client variation in multi-industry contact is thus not associated with inter-
client variation in audit fees.

When including (MSA-Industry-Year) fixed effects in Models 4 and 5, we remove the
time-series variation within market segments and only examine within market segment-year
variation in audit fees and multi-market contact. In other words, these models test whether
audit firms with more multi-industry contact within a market segment-year are associated
with higher fees. We still find a significant positive coefficient for MULTI IND in Model 4
(0.054, p-value: 0.033). As discussed above, Model 5 is the most restrictive model as it
includes the most fixed effects (6,917). It is therefore not surprising that the magnitude of the
estimated coefficient for most control variables are lower in Model 5 compared to Model 4.
Similar to Model 3, the inclusion of client fixed effects results in an insignificant coefficient
for MULTI IND (0.020, p-value: 0.319). In summary, consistent with our Hypothesis, we
find a significant positive association between MULTI IND and audit fees in all

specifications without client fixed effects, suggesting that consistent with our theory, auditors

'® The total number of fixed effects included in the models ranges from 548 in the least restrictive
model (Model 1) to 6,917 in the most restrictive model (Model 5).
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have incentives towards mutual forbearance when they meet each other in more industries
within an MSA. In terms of economic significance, a one standard deviation in MULTI IND
leads to an increase in audit fees of about 3.11% (Model 1) to 4.22 % (Model 3). In our
models with client fixed effects we find a positive coefficient for MULTI IND, in the
direction of the hypothesis, but which is not significant at conventional levels. These models
use a very dense fixed effects structure which may result in very low statistical power.
Alternatively, auditing is not a one-off purchase, but an annuity stream and audit fees are
considered to be quite sticky from year to year (Ferguson et al. [2011]; Chang et al. [2019]).
Thus, changes in multi-industry contact may not result in sizable immediate within-client
price changes but may affect prices over a longer time horizon.

All controls are generally in line with expectations. It is worth nothing that the
magnitudes of the estimated coefficients are, in general, smaller and that the sign of the
estimated coefficient of CATA changes when including Client fixed effects (Models 3 and
5).*® This shows that the cross-sectional variation in liquidity between clients is positively
associated with the cross-sectional variation in audit fees while the within-client variation in

liquidity is negatively associated with the within-variation in audit fees.

<<< Add Table 5 here >>

6. Supplementary and sensitivity analyses

¥ The coefficient for SIZE is almost 50% smaller, declining from 0.450 to about 0.285. This is not
surprising as Client fixed effects removes cross-sectional variation between clients and only takes
time-series variation within clients into account. The variation with respect to SIZE is likely larger
between clients than within clients.
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6.1 ALTERNATIVE TEST VARIABLES

We test the robustness of our results to various specifications of our test variable.
First, instead at taking the maximum value of multi-industry contact, we recalculate our test
variable as the average multi-industry contact between an audit firm and all its rivals in a
market segment (Boeker et al. [1997], Gimeno and Woo [1999], Gimeno [1999]). We then
take the natural logarithm of this measure (see Section A of the online appendix for more
detail). Second, we take the unlogged measure of our main test variable and the average
multi-industry contact just described (Sections B and C of the online appendix). Third, as
there are fewer multi-industry contacts between audit firms in smaller MSAs, we scale both
count measures by the number of industries within an MSA (Sections D and E of the online
appendix). Overall, our results are similar to those reported in the main analysis although the
statistical significance is weaker when using the average multi-industry contact.
6.2 ALTERNATIVE INDUSTRY CLASSIFICATION

While the vast majority of audit research uses the SIC approach to industry
classification, we redefine an industry and recalculate MULTI IND using the 48-industry
classification of Fama and French [1997] (Francis et al., [2005b]). As the Fama-French
results in fewer market segments, the number of observations per market segment is higher
which could improve the statistical power of some of the tests, in particular when including
market segment (Model 2) or market segment-year (Model 4) fixed effects. In addition, fewer
industries result in fewer markets with less than 5 clients and fewer singleton observations.
Overall, the results (Section F of the online appendix) are similar to those reported in the

main test, both in terms of the magnitude of the estimated coefficients and level of
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significance. We also test the alternative test variables specified in section 6.2 using the 48-
industry Fama-French classification and the results are generally robust (Sections G-K of the

online appendix).

6.3 ALTERNATIVE FIXED EFFECTS

We also estimated several other fixed effects specifications. First, to control for
yearly changes in audit firm price strategies we replace the Auditor fixed effects with
(Auditor-Year) fixed effects. The results, which are presented in Table 6, are qualitatively
similar with our other analyses, and the statistical significance of MULT IND in the models
with Client fixed effects improves (p-value < 0.10 for Model 3 an p-value: 0.12 for Model 5).

Second, we include the following fixed effects in our models: (Auditor-MSA) fixed
effects to control for local instead of national differences between auditors (Section L of the
online appendix); (Auditor-Year), (Industry-Year), (MSA-year) and client fixed effects to
control for yearly differences between MSAs, Auditors, Industries and clients (section M of
the online appendix); and (Auditor-Client) fixed effects (section N of the online appendix).
This significantly increases the number of fixed effects.

We find that MULTI IND becomes insignificant in all these models. While this may
suggest that variations of multi-industry contact of the incumbent auditor do not affect prices
within existing engagements or when controlling for local pricing differences, this could be
due to the sizable reduction in variation due to the numerous fixed effects included in these
dense models. Furthermore, the lack of significance in the models with (Auditor-Client) fixed
effects can be explained by the fact that auditing is not a one-off purchase, but an annuity

stream and audit fees are considered to be quite sticky from year to year (Ferguson et al.
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[2011]; Chang et al. [2019]). As a result, within-engagement variation in multi-industry

contact may not be instantaneously reflected in audit fees. Second, (Auditor-Client) fixed

effects take away some of the variation useful to identify mutual forbearance as higher

(lower) competition could also be reflected in client switching rates (see section 6.7). The

inclusion of (Auditor-client) fixed effects removes this theoretical variation of interest.
<<< Add Table 6 here >>

6.4 ADDITIONAL AUDIT FIRM CONTROL VARIABLES

As an additional robustness test, we add two additional audit firm control variables
which have been shown to be associated with audit pricing: DISTANCE, which is calculated
as the market share distance of the incumbent to its closest competitor in terms of market
share (Numan and Willekens [2012]), and DIFFERENCE, which is measured as the market
share distance between the incumbent and the leader (Chu et al. [2018]).*° MULTI IND
remains incrementally significant after controlling for these variables (Section O of the online
appendix). In addition, our results also indicate that the inclusion of different fixed effects
shows that, in contrast to Chu et al. [2018], DISTANCE is incrementally significant in

addition to DIFFERENCE.

6.5 AUDITOR SWITCHING

? We thank an anonymous reviewer for pointing this out. We did not include these variables in our
main models as they also only vary at the audit firm-market segment level. Furthermore, DISTANCE
and DIFFERENCE are highly correlated (-0.50) which may give rise to multicollinearity issues, due
to the many tight fixed effects specifications (such as MSA-Industry-Year) included in our models.
The sign of DISTANCE is negative in the models with (MSA-Industry-Year) fixed effects when
DIFFERENCE is also included. This effect likely stems from multicollinearity as DISTANCE is
positive in those models without DIFFERENCE.
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The extent of competition among auditors does not only influence audit fees, but also
likely affects the degree of auditor switching within a market (Scherer and Ross [1990]).*
Therefore, we examine auditor switching as a supplemental test by estimating the following
probit model:

SWITCH = oo + a1* MULTI_IND + o2*SIZE: + a3*ASIZE: + a4*BUSSEG:+ as*CATA +
as*DE + a7*ADE + ag*LEADER + a9*FIRSTYEAR+ a10*GC +
a11*LOSS + a12*MW + a13*ROI + 014*RESTAT_CLIENT + a15*BIG4
+ o16*YEAREND + {fixed effects} + €

(2)

where SWITCH is a dummy variable equal to one if the client switches away from the
incumbent auditor in year t+1. In this model, MULTI IND is the variable of interest as
previously defined. Consistent with our hypothesis that mutual forbearance negatively affects
the extent of competition, we predict a negative association between MULTI IND and
SWITCH. Note that all the test and control variables are measured in year t, and most of the
control variables are the same as in the audit fee models as these are typically used in
switching models (Hennes et al. [2014]). Following Skinner and Srinivasan [2012] we also
include the percentage change in client size from year t to year t+1 (4SIZE), as well as the
change in leverage from year t to year t+1 (4DE).*”

Table 7 shows the results of the switching analysis with three different fixed effect

specifications.” The extent of multi-industry contact is negatively associated with the

2" If there were no mutual forbearance, charging audit fee premiums as documented in the audit fee
analyses above would lead to more auditor switching.

?2 The number of observations in these analyses is lower as clients which delist, merge, go bankrupt,
etcetera disappear from the sample. These observations do not have a value for SWITCH.

» We introduce several fixed effect specifications in Model 2, but as it is a binary choice model this
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likelihood of switching in all three models.** While auditor switching is not completely under
the control of an audit firm and may be initiated by the client for client-related reasons,
ceteris paribus, this result is consistent with the idea that audit firms have an incentive to not
directly poach each other’s clients when the extent of multi-industry contact is high.
<<< Add Table 7 here >>

In addition, for clients who switched auditors, a univariate t-test finds that
MULTI IND of the new auditor in year t+1 (1.683) is significantly lower than MULTI IND
of the old auditor in year t (1.751, p<0.01), and that the (logged) multi-industry contact of the
incumbent relative to the successor auditor (0.802) is lower than the average multi-industry
contact of all other alternative auditors, i.e., those not selected (1.004, p<0.01). To examine
this further, we construct a conditional logit model which for each switching client captures

which new audit firm is chosen from the alternative audit firms.* This results in a sample of

poses some challenges. First, the inclusion of fixed effects means that the model can only examine
variation within the fixed effects. Client switching is a relatively rare phenomenon which implies that
there is no within-fixed effect variation for many possible fixed effects. For instance, the inclusion of
client fixed effects removes all clients which do not switch in the sample period, which is most
clients. Second, the inclusion of many fixed effects in a binary choice model may give rise to an
incidental parameter problem (Greene [2004]) leading to biased coefficients and standard deviations.
Nevertheless, in Section Q of the online appendix we report the results of the auditor switching model
estimated using OLS and including all the fixed effects of the main models. We find a significant
negative coefficient for MULTI IND in all models which do not use client fixed effects.

** As the decision to switch audit firms is infrequent over time, we do not expect the error terms to be
affected by cross-sectional and time-series dependence. Therefore, we do not cluster standard errors
by client and year in the SWITCH model. If we adjust the standard errors for two-way clustering by
client and year (unreported), the inferences still hold except that MULTI IND becomes insignificant
in the model with MSA, Industry, Year and Auditor fixed effects (p=0.131) and significant at the ten
percent level in the model with Industry and Year fixed effects.

% Since a client can also choose an audit firm which is not currently present in the MSA (which by
definition has multi-industry contact of 0), we also add this option in the choice set for each client.
Descriptive analysis shows that 784 out of these 1,506 switching clients choose an auditor outside of
the MSA.
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60,690 alternative audit firms for 1,506 switching clients. We subsequently define a variable
CHOSEN which is an indicator value equal to one if the alternative audit firm was chosen as
the new auditor, zero otherwise. The test variable in this model is MULTI IND DYAD which
is measured as the natural logarithm of the multi-industry contact between the predecessor
auditor and the potential successor auditor. Since there is no variation in client characteristics
within each choice set, we can only include auditor-specific variables. We control for
whether the alternative auditor is a Big 4 firm (BIG4), its market share in the market segment
(MS), and whether the audit firm has the largest market share in the market segment
(LEADER); and we estimate the following model:

CHOSEN ¢ = oo + cu*MULTIIND_DYAD ¢+ 02*BIG4 + az*MS: + a*LEADER, + €
(3)

The results are reported in Table 8 and show that clients are more likely to switch to an
alternative auditor which has fewer multi-industry contacts with the predecessor/incumbent
auditor (p<0.01), is a Big 4 auditor (p<0.01), and has lower market share (p<0.05). On
balance, these results are suggestive that one channel through which multi-industry affects
competition is due to less poaching by close rivals.
<<< Add Table 8 here >>

Next, we examine the change in audit pricing when clients switch. First, a univariate
test reported in Table 9, Panel A shows that the yearly percentage change of audit fees
(AAUDIT FEES) for non-switching clients is significantly higher (3.55%) than the
percentage change of audit fees for switching clients (-2.52%). This suggests that clients
switch from higher priced auditors to lower priced auditors or that successor auditor

compensates for transaction costs via lowballing. Second, for the sample of switching clients
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we examine the determinants of the change in audit pricing from year t to year t+1 (AAUDIT
FEES). For each client-specific control variable used in our main model, we calculate the
(percentage) change between year t+1 and year t. To capture the characteristics of the
incumbent and the successor auditor, we use the value for the predecessor in year t and the
successor in year t+1 (MULTI IND, LEADER, BIG4). Furthermore, for each switching client
multiple auditors are involved, i.e. the predecessor and the successor auditor. Therefore, we
estimate our models without client and auditor fixed effects using the following model:*®

AAUDIT FEES = ao + «1t*MULTI_IND_INC + a2*MULTI_IND_NEW + a3*ASIZE: +
a4*ABUSSEG: + as*ACATA + a6*ADE + o7 *LEADER_INC +
ag*LEADER_NEW + a9*AGC + a10*ALOSS + a11* AMW + a12*AROI +
a13*ARESTAT_CLIENT + a14*AYEAREND + a15*BIG4_INC+ ai16*
BIG4_NEW + fixed effects+ ¢ (4)

Table 9, Panel B reports that the change in audit fees upon switching is negatively
associated with the multi-industry contact of the predecessor auditor. This is consistent with
our argument that multi-industry contact increases the market power of the predecessor.
Clients that switch away from an audit firm with high multi-industry contact are able to
achieve larger audit fee reductions. In addition, the change in audit fees is positively
associated with the multi-industry contact of the successor auditor. That is, successor firms
that have high multi-industry contact are less likely to offer significant fee discounts to
encourage clients to switch from competitors.

<<< Add Table 9 here >>

26 We add a dummy for whether the predecessor or the successor auditor is part of the BIG 4.
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Taken together, our results show that multi-industry contact reduces the likelihood
of clients switching audit firms. Clients that switch are more likely to switch to successor
audit firms that have fewer multi-industry contacts, likely because the potential fee reduction
upon switching is larger as the latter auditors do not engage in mutual forbearance.

7. Conclusion

In this paper, we test whether competing with the same audit firms across different
industries within a geographical region (which we label “multi-industry contact”) leads to
mutual forbearance among rivals (Bernheim and Whinston [1990]) and less price
competition. The results show that multi-industry contact is associated with higher audit fees
which suggests that audit firms compete less aggressively when they confront the same rivals
across multiple markets. These results are robust under several fixed-effect and research
design specifications. Further analysis reveals that changes in multi-industry contact do not
significantly affect the audit fee of existing engagements, but that our main findings can be
explained by multi-industry contact inhibiting client switching from higher-priced to lower-
priced auditors. Specifically, we find that multi-industry contact of the incumbent auditor is
negatively associated with the likelihood of client switching and that switching clients are
more likely to appoint an alternative auditor with fewer multi-industry contacts with the
predecessor, likely because the successor auditors can be more aggressive and offer greater
fee reductions. This evidence provides additional support for the mutual forbearance
hypothesis as it shows that firms with more multi-industry contact are less likely to engage in

aggressive competition for each other’s clients.
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Our results complement prior research in several ways. First, our results suggest that
multi-industry contact leads to mutual forbearance which increases audit fees. Note that this
does not imply that audit firms actively collude but, rather, that it might be profit-maximizing
for firms with contacts in many markets to simultaneously compete less aggressively.
Second, our study contributes to the regulatory debate about whether there is sufficient
competition in the audit market (European Commission [2011], U.S. Government
Accountability Office [GOA 2003, 2008], U.K. Competition and Markets Authority [CMA,
2018]). We also show that when clients switch auditors they tend to replace an incumbent
with an audit firm that has fewer multi-market contacts as these firms may be less hesitant to
compete in a given market. These results suggest that regulators may want to look beyond
audit firm market shares or concentration indices when assessing audit market competition
and take audit market dynamics into account.

Our study is subject to several limitations. Most importantly, audit fees are not only
affected by competitive rivalry but also by demand and supply considerations. Auditors may
choose market segments in which to compete and multi-industry contact may be endogenous.
Our use of a tight fixed effects design is aimed at addressing these concerns, but the demand
effect or other confounded variables cannot be completely ruled out. An additional caveat is
that our results are weaker when we adopt average measures of multi-industry contact, and
are not robust to specifications that include client fixed effects. Further, the sample consists
of publicly-listed U.S. companies and their audit firms. It is unclear whether the results
generalize to settings with different institutional and legal frameworks. More specifically,

since the private clients of the audit firms are not included in the analysis, some forms of
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competition may not be visible through our analysis. Future research may test the ways in
which differences in legal frameworks or institutional settings could affect the results. In
addition, we are unable to observe the actual competitive moves of audit firms. For instance,
our measures do not capture whether audit firms tried, but where unsuccessful, to induce
rivals’ clients to switch. Despite these and other limitations, our results generate important
new insights into competition in the market for audit services that could influence the debate

about the future of auditing.
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Table 1: Variable Definitions

Variable definition
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Dependent variable

AUDIT FEES The natural log of audit fees

SWITCH An indicator variable set equal to one if the client switches
away from the incumbent auditor in year t+1, and zero
otherwise.

CHOSEN An indicator equal to one if the alternative audit firm is chosen

by the switching client, zero otherwise

Test variable

MULTI IND The natural logarithm of one plus the number of multi-industry
contacts with the rival in the market segment with whom the
incumbent audit firm has the most multi-industry contacts with
within an MSA

MULTI IND DYAD The natural logarithm of one plus the number of multi-industry
contacts between the incumbent auditor and the alternative
rival to which a client can switch.

MULTI IND_INC The natural logarithm of one plus the number of multi-industry
contacts between the predecessor auditor and the rival in the
market segment with whom the predecessor audit firm has the
most multi-industry contacts with within an MSA, measured in
year t.
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Control variables
SIZE

BUSSEG

CATA

DE

LEADER
FIRSTYEAR

GC

LOSS

MW

ROI

RESTAT CLIENT
YEAREND

BIG 4

MS

The natural logarithm of one plus the number of multi-industry
contacts between the successor auditor and the rival in the
market segment with whom the successor audit firm has the
most multi-industry contacts with within an MSA, measured in
year t+1.

The natural log of client total assets

The natural log of (1 + the number of business segments)
Current assets divided by total assets

Long-term debt divided by total assets

An indicator variable set equal to one if the company is audited
by the audit firm with the greatest market share of audit fees in
an MSA in a two-digit SIC code in a year, zero otherwise

An indicator variable set equal to one if the auditor is in the
first year of tenure with the client, and zero otherwise

An indicator variable set equal to one if the client received a
going concern opinion in the year, and zero otherwise

An indicator variable set equal to one if the client reports a loss,
and zero otherwise

An indicator variable set equal to one if the client has a
material weakness in internal controls over financial reporting,
and zero otherwise

Earnings before interest and taxes divided by total assets at the
beginning of the year

Dummy equal to one if the client has a (past) financial
statements restated, zero otherwise

An indicator variable set equal to one if the client has a
December year end, and zero otherwise.

An indicator variable set equal to one if the auditor 1s part of
the Big 4, and zero otherwise

The market share of the auditor in the market segment

Table 2: Sample Selection

Accepted Article

Number of client observations retrieved from Audit Analytics 84,456
and matched with compustat for the years 2004-2015

Less observations with zero or no audit fees available (925)
Less observations with no MSA or SIC code (18,688)
Less financial sector clients (SIC 6000-6999) (12,875)
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Less joint audits (3,790)
Less observations in market segments with less than 5 clients (11,112)
Less observations with missing values for the control variables (11,404)
@ Number of Client-year observations 25,662
~ Final
sample
< ) Model
Less singleton observations Model 1 (105) 25,557
g M Less singleton observations Model 2 (108) 25,554
H Less singleton observations Model 3 (747) 24,915
% | Less singleton observations Model 4 (257) 25,405
Less singleton observations Model 5 (926) 24,736
C Table 3: Descriptive statistics
N Mean StdDev Min P25 Median P75 Max
Dependent
variables
G) Audit fees (1,0008) 1,504.2
25,662 5 2,589.57 15.650 205.062 634.349 1,551 16,700
H AUDIT FEES 25,662 13.254 1.470 9.658 12.231 13.360 14.254 16.631
MULTI_IND
%ogged) 25,662  10.258 7.174 1.000 4.000 10.000 14.000  32.000
LTI IND 25,662 2.172 0.766 0.693 1.609 2.398 2.708 3.497
SIZE 25,662  18.975 2.640 11.527 17.299  19.068 20.803 24.630
q) BUSSEG 25,662 1.502 0.614 0.693 1.099 1386  1.946 2.996
CATA 25,662  0.546 0.278 0.032 0323  0.560  0.781 1.000
O DE 25,662 0.178 0.275 0.000 0.000 0.056 0.264 1.616
LEADER 25,662 0.281 0.449 0.000 0.000 0.000 1.000 1.000
FIRSTYEAR 25,662 0.096 0.295 0.000 0.000 0.000 0.000 1.000
O GC 25,662 0.124 0.330 0.000 0.000 0.000 0.000 1.000
LOSS 25,662 0.422 0.494 0.000 0.000 0.000 1.000 1.000
MW 25,662 0.093 0.291 0.000 0.000 0.000 0.000 1.000
ROI 25,662 -0.334 1.435  -11.197 -0.177 0.032 0.095 0.372
RESTAT_CLIENT 25,662 0.089 0.285 0.000 0.000 0.000 0.000 1.000
YEAREND 25,662 0.710 0.454 0.000 0.000 1.000 1.000 1.000

Descriptive statistics for the sample. All continuous variables are winsorized at 1%. Column 1
provides variable names, Column 2 shows the number of observations. The third column reports the
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mean, while in the fourth column the standard deviation is reported. Columns 5 to 9 present the
minimum, first quartile, mean, third quartile and the maximum, respectively. AUDIT FEES is the
natural logarithm of audit fees paid by the client. MULTI IND is the natural logarithm of one plus the
number of multi-industry contacts with the rival in the market segment which the incumbent audit
firm has the most multi-industry contacts with within an MSA. SIZE is the natural log of client total
assets. BUSSEG is the natural log of one the number of business segments of the client. CATA is
measured by dividing current assets by total assets. DE is measured by long-term debt divided by total
assets. LEADER is an indicator variable set equal to one if the company is audited by the audit firm
with the greatest market share of audit fees in an MSA in a two-digit SIC code in a year, zero
otherwise. FIRSTYEAR is an indicator variable set equal to one if the auditor is in the first year of
tenure with the client, and zero otherwise. GC is an indicator variable set equal to one if the client
received a going concern opinion in the year, and zero otherwise. LOSS is an indicator variable set
equal to one if the client reports a loss, and zero otherwise. MW is an indicator variable set equal to
one if the company has a material weakness in internal controls over financial reporting, and zero
otherwise. ROI is the earnings before interest and taxes divided by the total assets of the beginning of
the year. RESTAT CLIENT is an indicator variable equal to one if the client has a (past) financial
statements restated, zero otherwise. YEAREND is an indicator variable set equal to one if the company
has a December year end, and zero otherwise.

Table 4: Correlations

Article

1 2 3 4 5 6 7 8
1 AUDIT FEES 0.4637* 0.8820*  0.3480*  -0.2950*  0.3246*  0.3671*  -0.1922%*
I IND 0.4907* 0.4021*  0.1664*  -0.0258*  0.0848*  0.1549*  -0.1219*
3 0.8850*  0.4293* 0.3574*  -0.4472*  0.4007*  0.3494*  -0.1857*
4 EG 0.3639*  0.1675* 0.3665* 20.2000%  0.1715%  0.1229*%  -0.0857*
5 - -

@ 0.2751* 0.0160*  -0.4196*  -0.1885* 20.4700%  -0.0792*  0.0354*
6EE E 0.1165* 0.0187* 0.1335*  0.0290*  -0.3048* 0.0963*  -0.0267*
7 ER 0.3695* 0.1603* 0.3502*  0.1287*  -0.0776*  0.0296* -0.0947%*
8 YEAR - -

0.1988* 0.1257*  -0.1874*  -0.0852*  0.0330* 0.0091  -0.0947*
9 GC - -

0.4328* 0.2985*  -0.5305*  -0.2167*  0.0444*  0.0591*  -0.1561*  0.1303*
1 - -

0.4555* 0.2261*  -0.5500*  -0.3194*  0.2752*  -0.0708*  -0.1505*  0.1135*
1<M9 - -

0.1341*% 0.1446*  -02117*  -0.0925* 0.0104 0.0025  -0.0805*  0.0677*
12@ 0.3795*  0.2405* 0.5174*  0.1966*  -0.1406*  -0.0684*  0.1229*  -0.1035*
13 AT_CLIENT 0.0164* 0.0178*  -0.0170* 0.0061  -0.0364*  0.0259* 0.0101  0.0392*
14 END 0.0976*  0.0182%* 0.1057*  -0.0319*  -0.1180*  0.0847*  0.0483* -0.002
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9 10 11 12 13 14
1 AUDIT FEES - -
- 0.4056*  0.4603* -0.1171* 0.4550* 0.0222* 0.0891*

2 MULTI IND - -

0.2758* 0.2233* -0.1332%* 0.2443*  -0.0134* 0.0145*
3 SIZE 0.4679* 0.5631* -0.1797* 0.5578* -0.0104 0.0979*
4 BUSSEG - -

0.2267* 0.3213* -0.0954* 0.3127* 0.0083  -0.0343*
5 CATA 0.0510* 0.2831* 0.0116  -0.2311*  -0.0370*  -0.1123*
6 DE - -

0.0960*  0.2245%* -0.0526* 0.1633* 0.0215* 0.1065*
7 LEADER - -

0.1561* 0.1505* -0.0805* 0.1454* -0.0101 0.0483*
8 FIRSTYEAR 0.1303* 0.1135%* 0.0677*  -0.1137* 0.0392%* -0.002
9 GC 0.3957* 0.2535*  -0.4651* 0.0498*  -0.0189*
10 LOSS 0.3957* 0.1508*  -0.8552* 0.0225%* 0.0241*
11 MW 0.2535*  0.1508* -0.1778* 0.1708*  -0.0237*
12 ROI - -

0.5240*  0.3565* -0.2198* -0.0392*  -0.0405*
13 RESTAT CLIENT 0.0498*  0.0225* 0.1708*  -0.0301* -0.0019
14 YEAREND -

0.0189*  0.0241* -0.0237* 0.0093 -0.0019
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The table presents correlations between the variables of the fee model.
Pearson correlations are reported below the diagonal, while Spearman
correlations are reported above the diagonal. The first column presents the
variable names. AUDIT FEES is the natural logarithm of audit fees paid by
the client. MULTI IND is the natural logarithm of one plus the number of
multi-industry contacts with the rival in the market segment which the
incumbent audit firm has the most multi-industry contacts with within an
MSA. SIZE is the natural log of client total assets. BUSSEG is the natural
log of one the number of business segments of the client. CATA is measured
by dividing current assets by total assets. DE is measured by long-term debt
divided by total assets. LEADER is an indicator variable set equal to one if
the company is audited by the audit firm with the greatest market share of
audit fees in an MSA in a two-digit SIC code in a year, zero otherwise.
FIRSTYEAR is an indicator variable set equal to one if the auditor is in the
first year of tenure with the client, and zero otherwise. GC is an indicator
variable set equal to one if the client received a going concern opinion in the
year, and zero otherwise. LOSS is an indicator variable set equal to one if the
client reports a loss, and zero otherwise. MW is an indicator variable set
equal to one if the company has a material weakness in internal controls over
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financial reporting, and zero otherwise. RO/ is the earnings before interest
and taxes divided by the total assets of the beginning of the year.

RESTAT CLIENT is an indicator variable equal to one if the client has a
(past) financial statements restated, zero otherwise. YEAREND is an
indicator variable set equal to one if the company has a December year end,
and zero otherwise. Variables significant at the 5% level are indicated with
an asterix. All continuous variables are winsorized at the one percent level.
All variable definition can be found in Table 1.

Table 5: Audit fee analysis

Dependent variable = AUDIT FEES
0 2 3) @) B)
MULTI IND (H1) 0.040* 0.049** 0.024 0.054** 0.020
(1.83) (2.42) (1.42) (2.43) (1.04)

SIZE 0.454%%% (0.450%%* (284%*%* (0 453%%% (. 285%**
(45.09)  (4621)  (23.05)  (45.63)  (22.28)
BUSSEG 0.207*%% 0.206%** 0.075%%* 0.208%**  (.067***
(12.00)  (11.40)  (5.78)  (11.10)  (4.81)
CATA 0.170%** 0.159%** _0.085%** (.163%** .0 087***
(534)  (499)  (-3.50)  (4.99)  (-3.46)
DE 0.095%** 0.097**%* 0.057%*  0.098%**  (.049%*
(3.57)  (3.70)  (2.96) (3.76) (2.52)
LEADER 0.108%** 0.113%*%* (.093%*%* (.][4%%% (,093%**
(5.75)  (6.07)  (8.30) (6.15) (8.50)
FIRSTYEAR “0.093%%% _0,003%*% (. ]72%%% 0 ]Q1*** _(,[8]***
(-521)  (-527) (-10.85)  (-531)  (-11.10)
GC 0.259%*%% (0.249%*%* (. 067*%*  (254%%%  (,066%**
(10.88)  (10.36)  (3.54)  (10.03)  (3.43)
LOSS 0.041%%% 0.044%*%* (.044%%* (. 048%*%  (,039%**
(321) 351 (3.96) (3.69) (3.21)
MW 0.204%%% (288*** (2] [*** (289%*% (. 204%%*
627)  (6.60)  (5.91) (6.45) (5.89)
ROI -0.097%%% 0.007**% _0.066%** -0.099%** _0,068***

(-13.09)  (-13.58) (-17.43)  (-13.25)  (-16.24)
RESTAT CLIENT  0.138%%*% (.136**%* (.002%**% (.]38%**  (.090%***
(7.75) (7.50)  (7.08) (7.29) (6.87)
YEAREND 0.064 0.070  0.172%*% 0072  0.24]%**
(1.31) (141)  (2.60) (1.48) (3.57)

N 25,557 25,554 24,915 25,405 24,736
Adjusted R? 0.87 0.88 0.95 0.87 0.95
Fixed effects

MSA Yes
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Industry Yes

Year Yes Yes Yes
Auditor Yes Yes Yes Yes Yes
(MSA-Industry) Yes
Client Yes Yes
(MSA-Industry-Year) Yes Yes

This table presents the results of OLS models with the natural logarithm of audit fees paid by the
client (AUDIT FEES) as dependent variable, control variables and various fixed effects. The first
column presents the variable names. MULTI IND is The natural logarithm of one plus the number of
multi-industry contacts with the rival in the market segment which the incumbent audit firm has the
most multi-industry contacts with within an MSA SIZE is the natural log of client total assets.
BUSSEG is the natural log of one the number of business segments of the client. C4A7A4 is measured
by dividing current assets by total assets. DE is measured by long-term debt divided by total assets.
LEADER is an indicator variable set equal to one if the company is audited by the audit firm with the
greatest market share of audit fees in an MSA in a two-digit SIC code in a year, zero otherwise.
FIRSTYEAR is an indicator variable set equal to one if the auditor is in the first year of tenure with the
client, and zero otherwise. GC is an indicator variable set equal to one if the client received a going
concern opinion in the year, and zero otherwise. LOSS is an indicator variable set equal to one if the
client reports a loss, and zero otherwise. MW is an indicator variable set equal to one if the company
has a material weakness in internal controls over financial reporting, and zero otherwise. RO/ is the
earnings before interest and taxes divided by the total assets of the beginning of the year.

RESTAT CLIENT is an indicator variable equal to one if the client has a (past) financial statements
restated, zero otherwise. YEAREND is an indicator variable set equal to one if the company has a
December year end, and zero otherwise. Significance based on two-tailed tests is indicated as follows:
p<0.10 (*), p<0.05 (**), p<0.01(***). Standard errors are adjusted for two-way clustering at client
and industry level (Petersen [2009]; Gow et al.[2010]). For parsimony, we do not tabulate coefficients
on fixed effects.

Table 6: Audit fee analysis with (Auditor-year) fixed effects

Dependent variable = AUDIT FEES

(D (2) 3) 4) (5)
MULTI_IND (H1) 0.035  0.047*  0.040*  0.052* 0.036
(1.51) (2.15)  (2.04) (2.15) (1.69)
SIZE 0.457%%%  (.453%%% () 285%*% () 456%*% (287w
(43.79)  (44.69)  (20.19)  (44.83)  (19.13)
BUSSEG 0.214%%% (0 2]2%*%* (. 084%*%* (2]3%%%  (,074%%*
(11.96)  (11.37)  (5.91)  (11.06)  (4.89)
CATA 0.177%%%  0.164%*%* _0.083%*  0.162%** -0.090%**
(5.27) (4.92)  (-3.08) (4.67) (-3.28)
DE 0.084%** (.085%** 0.050%*  0.086***  0.040*
(3.19) (329)  (2.71) (3.26) (2.18)
LEADER 0.105%*%* 0.109%** (.088%** (.111*** (.089%**

This article is protected by copyright. All rights reserved.

51



Accepted Article

(5.60) (5.90)  (7.86) (6.02) (7.95)

FIRSTYEAR “0.123%%% 0. 123%%% _02]9%** _(,]27Hk% _(.202%**
(-6.16)  (-6.15)  (-11.51)  (-5.88)  (-10.75)
GC 0.263%%* 0.255%%% (.068%** (.263%**  (.067***
(10.08)  (9.49)  (3.42) (9.33) (3.57)
LOSS 0.044%*%% 0.046%*%* 0.044%*%* .051%*%  (.04]%**
(3.25) (3.51)  (4.16) (3.72) (3.54)
MW 0.319%%% (.3]3%%* (2]9%*%* (3[3%*%  (2]3%%*
(6.65) 6.94)  (5.77) (7.00) (5.88)
ROI -0.099%%% 0. 100%** -0.067**%* -0.101%** -0.070%**

-11.57)  (-1142) (-15.73)  (-11.17)  (-13.11)
RESTAT CLIENT  0.140%%* (.138*%* (0.090%** (.]14]1%*** (,087***
(8.18) (820)  (5.89) (7.78) (5.34)
YEAREND 0.065 0.071  0.158**  0.075  0.230%**
(1.31) (1.41)  (2.36) (1.50) (3.26)

N 24,480 24,476 23,739 24,285 23,512
Adjusted R? 0.86 0.87 0.95 0.86 0.95
Fixed effects
MSA Yes
Industry Yes
(Auditor-Year) Yes Yes Yes Yes Yes
(MSA-Industry) Yes
Client Yes Yes
(MSA-Industry-Year) Yes Yes

This table presents the results of OLS models with the natural logarithm of audit fees paid by the
client (AUDIT FEES) as dependent variable, control variables and various fixed effects. The first
column presents the variable names. MULTI IND is the natural logarithm of one plus the number of
multi-industry contacts with the rival in the market segment which the incumbent audit firm has the
most multi-industry contacts with within an MSA. SIZE is the natural log of client total assets.
BUSSEG is the natural log of one the number of business segments of the client. CATA is measured
by dividing current assets by total assets. DE is measured by long-term debt divided by total assets.
LEADER is an indicator variable set equal to one if the company is audited by the audit firm with the
greatest market share of audit fees in an MSA in a two-digit SIC code in a year, zero otherwise.
FIRSTYEAR is an indicator variable set equal to one if the auditor is in the first year of tenure with the
client, and zero otherwise. GC is an indicator variable set equal to one if the client received a going
concern opinion in the year, and zero otherwise. LOSS is an indicator variable set equal to one if the
client reports a loss, and zero otherwise. MW is an indicator variable set equal to one if the company
has a material weakness in internal controls over financial reporting, and zero otherwise. RO/ is the
earnings before interest and taxes divided by the total assets of the beginning of the year.

RESTAT CLIENT is an indicator variable equal to one if the client has a (past) financial statements
restated, zero otherwise. YEAREND is an indicator variable set equal to one if the company has a
December year end, and zero otherwise. Significance based on two-tailed tests is indicated as follows:
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p<0.10 (*), p<0.05 (**), p<0.01(***). Standard errors are adjusted for two-way clustering at client
and industry level (Petersen [2009]; Gow et al.[2010]). For parsimony, we do not tabulate coefficients
on fixed effects.

®| Table 7: Auditor switching analysis
Dependent variable: SWITCH
< ) 1) (2) 3)
o pmm={ MULTLIND (HI) -0.093%** -0.188%** -0.157#*x
(-4.15) (-6.32) (-3.24)
4-) SIZE -0.095%* -0.090%* -0.125%*
;_‘ (-8.93) (-8.25) (-9.64)
ASIZE 0.033** 0.032%* 0.026
(2.35) (2.30) (1.58)
BUSSEG 0.022 0.014 0.042
(0.66) (0.40) (1.12)
CATA -0.187%** -0.188%* ~0.217%*x
(-2.95) (-2.90) (-2.82)
DE -0.015 -0.013 -0.007
(-0.30) (-0.25) (-0.12)
ADE 0.005 0.005 0.012*
Q) (0.87) (0.87) (1.68)
LEADER -0.047 -0.030 -0.014
4_) (-1.11) (-0.70) (-0.32)
FIRSTYEAR -0.290*** -0.307%** -0.551%**
(-6.05) (-6.34) (-8.77)
Q‘ GC 0.121%* 0.106%* 0.112%*
(2.57) (2.21) (2.00)
q) LOSS 0.109%** 0.118%* 0.149%*
(3.11) (3.33) (3.75)
MW 0.353 %% 0.344%% 0.491%**
O (8.47) (8.19) (10.06)
ROI 0.048%** 0.049%** 0.051 %
< ) (4.73) (4.78) (3.94)
RESTAT CLIENT 0.196%** 0.195*** 0.194***
< (4.29) (4.23) (3.82)
BIG 4 -0.356%** -0.272%*
(-8.08) (-5.68)
YEAREND 0.024 0.023 0.028
(0.77) (0.73) (0.76)
N 2,1437 21,303 20,294
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Pseudo R2 0.12 0.13 0.22

LR-chi2 1,346.316 1,423.393 2,253.105
p-value (LR-chi?) 0.000 0.000 0.000
Fixed effects

Industry Yes Yes Yes
Year Yes Yes Yes
MSA Yes Yes
Auditor Yes

This table presents the results of probit models with as dependent variable SWITCH, control variables
and various fixed effects. SWITH is an indicator variable equal to one if the client switches away from
the incumbent auditor in year t+1. MULTI IND is The natural logarithm of one plus the number of
multi-industry contacts with the rival in the market segment which the incumbent audit firm has the
most multi-industry contacts with within an MSA SIZF is the natural log of client total assets.
BUSSEG is the natural log of one the number of business segments of the client. C4ATA is measured
by dividing current assets by total assets. DE is measured by long-term debt divided by total assets.
LEADER is an indicator variable set equal to one if the company is audited by the audit firm with the
greatest market share of audit fees in an MSA in a two-digit SIC code in a year, zero otherwise.
FIRSTYEAR is an indicator variable set equal to one if the auditor is in the first year of tenure with the
client, and zero otherwise. GC is an indicator variable set equal to one if the client received a going
concern opinion in the year, and zero otherwise. LOSS is an indicator variable set equal to one if the
client reports a loss, and zero otherwise. MW is an indicator variable set equal to one if the company
has a material weakness in internal controls over financial reporting, and zero otherwise. ROI is the
earnings before interest and taxes divided by the total assets of the beginning of the year.

RESTAT CLIENT is an indicator variable equal to one if the client has a (past) financial statements
restated, zero otherwise. YEAREND is an indicator variable set equal to one if the company has a
December year end, and zero otherwise. ASIZE is the percentage difference in total assets of the
clients between year t+1 an year t. ADE is the difference in DE between year t+1 and year t. BIG4 is a
dummy variable equal to one if the incumbent auditor is a Big4, zero otherwise. All other variable
definitions can be found in Table 1. Significance based on two-tailed tests is indicated as follows:
p<0.10 (*), p<0.05 (**), p<0.01(***). For parsimony, we do not tabulate coefficients on fixed effects.

Table 8: Conditional logit model

Dependent variable: CHOSEN

Accepted Article

€))

MULTI_IND_DYAD ~0.590%**

(-8.93)
BIG4 0.568%**

(5.91)
MS _1.369%**

(-2.85)
LEADER 0.308
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(1.24)

N 60,690
chi2 108.91
p-value 0.000

This table present a conditional logit model with CHOSEN as the dependent variable. CHOSEN is an
indicator equal to one if the alternative audit firm is chosen by the switching client, zero otherwise;
MULTI INT DYAD is the natural logarithm of the multi-industry contact between the incumbent and
the alternative audit firm, B/G4 is an indicator value equal to one if the alternative audit firm is part of
the Big4, MS is the market share of the alternative audit firm in the market segment, LEADER is an
indicator value equal to in if the alternative audit firm has the largest market share in the market
segment. Significance based on two-tailed tests is indicated as follows: p<0.10 (*), p<0.05 (**),
p<0.01(***).

Table 9: Change in audit fees analysis

Panel A:change in audit fees between switching and non-switching clients

SWITCH =0 SWITCH=1 Wilcoxon
ranksum test
median median z-stat
AAUDIT FEES 3.55% -2,52% 11,58
N =20,030 N=1,506 p-value
=0.000***

This table presents the result of a Wilcoxon ranksum test of differences in the change in audit fees
from year t to year t+1 for clients switching audit firms from year t to year t+1. SWITH is an indicator
variable equal to one if the client switches away from the incumbent auditor in year t+1. AAUDIT
FEES is the percentage change in audit fees from year t to year t+1 of the client.

Panel B: regression analysis of the change in audit fees for switching clients

Dependent variable: AAUDIT FEES

Accepted Article

Q) (2) 3)
MULTI_IND_INC -0.156%%* -0.18 1% -0.202%*
(-3.72) (-3.84) (-2.77)
MULTI_IND NEW 0.139%%*x* 0.150%* 0.164%**
(3.23) (2.77) (2.26)
ASIZE 0.212%% 0204 0.19 1%
(8.53) (8.58) (4.92)
ABUSSEG 0.282% 0.317%%* 0.278%*
(4.35) (5.05) (2.32)
ACATA -0.153 -0.131 -0.402%*
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(-0.91) (-0.84) (-2.41)
ADE 0.053 -0.003 0.115
(0.60) (-0.02) (0.75)
LEADER_INC -0.084 -0.073 0.069
(-0.97) (-1.17) (0.57)
LEADER NEW 0.131 0.183** 0.064
(1.61) (2.24) (0.39)
AGC 0.045 0.052 0.074
(0.56) (0.65) (1.04)
ALOSS 0.030 0.023 -0.068
(0.52) (0.37) (-1.21)
AMW 0.206%** 0.207%#** 0.220%**
(3.54) (4.33) (3.19)
AROI -0.060%*** -0.053** -0.0771%**
(-3.62) (-2.60) (-3.20)
ARESTAT CLIENT 0.096%* 0.086* 0.169**
(2.71) (2.21) (2.38)
AYEAREND 0.615 0.992%* 1.648*
(1.60) (2.16) (1.86)
BIG4 INC -0.235%* -0.237** -0.236*
(-2.81) (-2.44) (-1.92)
BIG4 NEW 0.199%** 0.205%** 0.197**
(4.13) (3.26) (2.36)
N 1,464 1,423 874
Adjusted R? 0.22 0.24 0.24
Fixed effects
MSA Yes
Industry Yes
Year Yes Yes
(MSA-Industry) Yes
(MSA-Industry- Yes

Year)
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This table presents the results of OLS models with the percentage change in audit fees from year t to
year t+1 of the client (AAUDIT FEES) as dependent variable, control variables and various fixed
effects estimated on the sample of clients who switch audit firms from year t to year t+1. The first
column presents the variable names. MULTI IND INC is the natural logarithm of one plus the
number of multi-industry contacts between the predecessor auditor and the rival in the market
segment with whom the predecessor audit firm has the most multi-industry contacts with within an
MSA, measured in year t. MULTI_IND_NEW is the natural logarithm of one plus the number of
multi-industry contacts between the successor auditor and the rival in the market segment with whom
the successor audit firm has the most multi-industry contacts with within an MSA, measured in year
t+1. ASIZE is the percentage change in client total assets from year t to year t+1. ABUSSEG is the
percentage change of business segments from year t to year t+1. ACATA is the difference between the
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ratio of current assets to total assets in year t+1 and the ratio of current assets to total assets in year t.
ADE is the difference between long-term debt divided by total assets in year t+1 and long-term debt
divided by total assets in year t. LEADER INC is an indicator variable set equal to one if the
company’s auditor in year t had the greatest market share of audit fees in an MSA in a two-digit SIC
code in that year, zero otherwise. LEADER NEW is an indicator variable set equal to one if the
company’s new auditor in year t+1 had the greatest market share of audit fees in an MSA in a two-
digit SIC code in that year, zero otherwise. AGC captures the difference between the going concern
measure of year t+1 and year t. ALOSS captures the difference between the loss dummy of year t+1
and year t. AMW captures the difference between the material weakness dummy of year t+1 and year
t. AROI is the difference between the ratio of earnings before interest and taxes divided by total assets
of the beginning of the year in year t+1 and the same ratio in year t. ARESTAT CLIENT captures the
difference between the restatement dummy in year t+1 and year t. AYEAREND is the difference
between the yearend dummy in year t+1 and year t. BIG4 INC is an indicator variable equal to one in
the incumbent auditor (the audit firm the client is switching away from) is a Big 4 audit firm, zero
otherwise. BIG4 NEW is an indicator variable equal to one in the new auditor is a Big 4 audit firm
,zero otherwise. Significance based on two-tailed tests is indicated as follows: p<0.10 (*), p<0.05
(**), p<0.01(***). Standard errors are adjusted for two-way clustering at client and industry level
(Petersen [2009]; Gow et al.[2010]). For parsimony, we do not tabulate coefficients on fixed effects.
AAUDIT FEES is the percentage change in audit fees from year t to year t+1 of the client.
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