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Résumé

Cette recherche analyse les effets de I'utilisation de
diverses mesures de la spécialisation sectorielle des
auditeurs. Les auditeurs spécialistes développent une
expertise sectorielle spécifique qui leur permet d’offrir
un audit de meilleure qualité. Ils obtiennent une
réputation supérieure et peuvent ainsi facturer des
honoraires plus élevés (prime de spécialisation). Sur
un échantillon de 29 726 entreprises cotées
américaines, nous avons calculé et comparé 35
mesures différentes de spécialisation sectorielle pour
montrer que ces mesures différentes conduisent a des
classifications non homogenes. Ce probléme de
classification représente une erreur de mesure
significative car elle remet en question la validité du
calcul des primes de spécialisation estimées dans les
recherches antérieures. En effet, nous montrons que la
significativité, le signe et ’amplitude de la prime de
spécialisation dépend fortement de la mesure de
spécialisation choisie. Notre analyse suggére que les
mesures de spécialisation sectorielle des auditeurs
employées dans la recherche empirique en audit ont
une faible validité interne et externe.

Mots clés : spécialisation sectorielle, honoraires audit,
validité de construit

Abstract

This paper analyzes the effects of using various
definitions and measures of auditor industry
speciaization in empirical audit research. Industry
specidist (1SP) auditors are auditors who have
developed a specific expertise in their industry and
who aretherefore able to provide higher quality audits.
Thisindustry expertise provides them with a superior
reputation and allows them to obtain an industry
speciaist fee premium. On a sample of 29,726
US-listed firms over the 2000-2010 period, we
computed and compared 35 | SP measures. We find
that the use of different definitions of auditor industry
specialization resultsin inconsistent classifications of
audit firms as specialists (or not) in a given industry.
We further demonstrate that this lack of consistency
between ISP measures is significant and represents a
serious measurement issue asit questions the validity
of the ISP fee premium estimates. We find that
theresults regarding the significance, sign and
maghitude of the fee premium paid to | SP auditors are
strongly dependent on the choice of the | SP measure.
Our analysis suggests that the measures of industry
specialization employed in empirical research have a
low degree of internal and external construct validity.

Keywords. auditor industry specialists, audit fees,
construct validity



1. Introduction

The characteristics of audit firms and their influence on audit pricing areof major interest for
accounting researchers. Besides the dichotomy between Big and non-Bigaudit firms, anothermain
feature is the difference in industry expertise (Francis, 2011). An industry specialist auditor is an
auditor who has a deep understanding of the client industry, which enables him to produce more
efficient high-quality audits.

Who areindustry specialist auditors? A survey of the websites of Big 4 audit firms shows that all
Big 4 auditors promote themselves as industry speciaists (ISP) in aimost all and every industry
(see some examples below).

At Deloitte, we know you need more than afunctional solution to your business problems —
you need real industry insights. (Deloitte website, 2012)

To achieve your potential, you need fast, easy access to the information and people that can
help you make the right decisions. That’s why we’ve invested in dedicated Global Industry
Centers around the world — centers that serve as virtual hubs for sharing industry-focused
knowledge and experience. (Ernst & Young website, 2012)

Helping clients meet their business challenges begins with an in-depth understanding of the
industries in which they work. That’s why KPMG LLP established its industry-driven
structure. In fact, KPMG LLP wasthefirst of the Big Four firmsto organize itself along the
sameindustry lines as clients. (KPM G website, 2012)

At PwC, we organize around industries to share the latest research and points of view on
emerging industry trends, develop industry-specific performance benchmarks, and share
methodologies and approaches in complex areas such as financia instruments and tax
provisioning. (PwC website, 2012)

In academic research, auditor industry specialization is analyzed on the basi s of the composition of
the auditor’s clienteles. Industry specialization is a differentiation strategy used by auditors who
devote resources to devel op industry-specific knowledge in order to gain competitive advantage,
obtain larger market shares, increase their reputation in that industry and charge | SP fee premiums
relative to audit firms that are not industry specialists (Hay and Jeter, 2011).

The ISP premium has been widely examined in the literature and there is afair amount of evidence
showing that ISP auditors can earn an audit fee premium. However, the conditions under which
such premiumsarise are less clear (Causholli at a., 2010). Overal, results exhibit inconsistencies
and uncertaintiesand can be seen as mixed or inconclusive (Francis, 2011; Cahan et a., 2011; Hay
and Jeter, 2011). In particular, thereis alack of consensus asto how auditor industry specialization
should be measured. Given that the level of industry specialization of an audit firm isvery difficult
to observe directly, researchers use indicatorsto build different proxies of this concept. Methods of



identifying industry specialists include market share-based and portfolio-based approaches. In
addition, Neal and Riley (2004) have provided evidence that these two approaches yield
inconsistent results and therefore proposed to combine them to create a weighted market share
method.Furthermore, because information on audit fees was not publicly available until recently,
audit fee-based measures were not available in most of the early ISP research, and researchers
used a variety of audit fee estimates to calculate auditor shares of clientele. These proxies were
based on the size of the client firms, in terms of assets or sales revenues, or on the number of clients.
Aside from the different calculations of auditor industry market shares, the criteria applied to
assign auditor industry specialists are also diversified. For instance, some researchers define
auditor industry specialists as those who possess the largest market share in a given industry
(relative measure), whereas others define specialists as those who possess a market share in a
givenindustry that exceeds certain cut-off levels (absolute measure). The diversity of proxies used
to measure auditor market and portfolio shares and the various criteria adopted to classify
auditorsas industry specialists render the empirical results difficult to compare and interpret. This
then raises questionsconcerning the reliability and validity of the results obtained from these
measures.

Our research attempts to address the question of the validity of the measures of industry
specialization and adopts a two-step research design to investigate the following research
guestions:(1) What are the consequences of using different ISP measures on ISP
classifications?and, (2) Do inconsistent ISP classifications have a significant impact on the results
of ISP research?

In this paper, we empirically test the convergent validity of this construct. We first compare, using
US data from 2000 to 2010, different measures of auditor industry specializationin order to
investigate whether they produce different auditor industry specialist designations. We find seven
different measures of the auditors’ industry market shares and five criteria to designate industry
specialists (based on relative market shares or absolute market shares). This enables usto test the
internal association between 35 different measures of the ISP construct.We then study one
consequence of this measurement issue on the determination of the fee premium paid to industry
specialist auditors.We alternatively use the 35 | SP measures to estimate the ISP fee premium in an
audit fee determinants model and analyze whether the various ISP measures have different impacts
on audit pricing. Thisanalysis allows usto test the external association of the ISP construct.

We find that the choice of the type of measure used to identify industry specialists has a
non-negligible influence on the designation of auditor industry specialists. First, we confirm the
findings of Nead and Riley (2004) and show that the use of marketshare- versus
portfolioshare-based approaches modifies the classification of auditors as specialists or not. We
also find that the weighted market share approach produces classifications that are different from
the one found with marketshare- or portfolioshare-based approaches. We further find that the



choice of relative versus absolute market or portfolio shares leadsto different classifications, and
that the use of different calculating variables (audit fees, client size, number of clients) to compute
these shares also leads to different classifications. The ISP classifications vary according to the
chosen ISP measures. Overal, the different measures exhibit positive and significant correlations,
althoughthe strength of the association is usually rather low. Only the two marketshare-based
approaches exhibit reasonably high and consistent correlations, which indicates that these two
approaches at leasthave a certain degree of internal association.

One major consegquence of thismis-classification issue is that it leads to significant measurement
errors regarding the estimation of the ISP fee premium. Our results show that in the test of our 35
ISP fee premium models, only 11lead to the determination of asignificant ISP fee premium, 2lead
to the determination of afee discount, and 22 produce non-significant results regarding the effect
of ISP on the pricing of the audit. Finally, coefficient comparisons illustrate that the magnitude of
the ISP premium is not always consistent between the models. The use of audit fee-based
measures consistently leads to positive and significant | SP fee premiums (of various magnitudes),
which is not the case when measures based on client sizeor numberofclients are used. Audit fees
incorporate information about the audit effort needed to audit a given client. While the audit effort
isindeed linked to the size of the client, it is also a function of its complexity and risk and has an
industry-specific dimension.We therefore argue that previous empirical results obtained with audit
fee estimates would benefit from a re-examination based on actual audit fee data.

This paper contributes to the literature in different ways. First,by conducting a systematic
comparison between 35 ISP measures on alarge sample, this paper provides alarge-scale anaysis
of the classification inconsistencies produced by the use of various industry specialist assignment
methodol ogies. Second, thisresearch shows that the classification discrepancies aresignificant and
large enough to influence the statistical results of the estimation of the ISP fee premium.Third, our
study also provides aformal comparison between market share, portfolio share, and the combined
metric proposed by Neal and Riley (2004),i.e., the weighted market share.Finaly, our paper
provides a discussion of the implications of these findings for the ISPfield of research and
proposes avenues for future research.

The remainder of the paper is organized as follows. The literature review and hypotheses
development are presented in Section 2, followed by our research design description in Section 3.
Section 4 provides detailed information about sample and data, Section 5 presents the empirical
results and Section 6 comprises conclusion.

2. Literaturereview and hypotheses development

2.1. Alack of consistent definition and measurement of auditor industry specialization



Although studies on auditor industry specialization are extensive, the definition and designation of
industry-specialized auditors are not clearly agreed upon by researchers. Regarding the definition,
most research follows Palmrose (1986), who defines auditor industry specialists to include both
the largest supplier in each industry and the second and third largest suppliers in the industry in
which readily observabl e differences existed between the second and the third or between the third
and the remaining suppliers. This definition basicaly takes the within-industry market share
approach in which an auditor is considered to be an industry specialist if he possesses a significant
part of the market shares in that industry. The justification for defining specialists on the basis of
market share isthat auditors who devote resources to develop the industry knowledge required for
becoming industry specialists tend to have larger market shares. This enables them to split the
knowledge-devel oping costs between several clients and to eventually achieve economy of scales.
The market-share approach defines an industry specialist as an audit firm that has differentiated
itself from its competitors in terms of market share within a particular industry (Nea and Riley,
2004).

An dternative definition of auditor industry specialization emphasizes the individual auditor firm
and focuses on the rel ative distribution of audit services across the variousindustries for each audit
firm. Thiswithin-firm portfolio share approach defines audit firms as specialistsin those industries
that comprise their largest portfolio shares. The rationale behind thiskind of designation isthat the
industries constituting the largest portfolio shares of a given firm are those that generate the most
revenues for that firm and those in which the firm has invested the most resources. The portfolio
share approach gives consideration to the relative distribution of audit services and related fees
across the various industries served by each audit firm considered individually.

The choice of either a market share approach or a portfolio approach produces very different
results (Nea and Riley, 2004), mainly because the metrics are not highly correlated (Krishnan,
2001). Moreover, the market share approach does not take into account the size of theindustries. In
this way, it fails to recognize that some industries are too small to merit the development of
industry specialization, or that some industries are so large that most audit firms (and of course al
Big 4 firms) will be prompted to make major investments in the development of industry
specialization through technologies and expertise (Neal and Riley, 2004). On the other hand, the
portfolio approach generally assumes that industries in which a given audit firm is able to earn
large revenues is an industry where this audit firm has allocated above-average resources and
efforts to develop industry-specific expertise. However, one limitation of this approachisthat itis
driven by the size of the industry. For this reason, the approach may not be specific enough to
identify the investments made to develop industry expertise. This applies in particular to large
industries, which are targeted heavily by Big4 firms for their prospect of earning them larger
revenues. With the portfolio approach, the designation of industry specialists could well be
overstated in large industries and understated in small industries. In order to address the
shortcomings of both the market share and portfolio share approaches, Neal and Riley (2004)



developed a weighted market share approach that combines the two previous approachesi. In the
weighted market share approach, the audit firm’s market share is weighted by its portfolio share.

As indicated above, the industry specialist measures are far from perfect. In recent years, the
industry specialist research stream began examining more fine-tuned measures of industry
specialization. In large countries where the geographical dispersion has permitted the devel opment
of large local audit market to serve the needs of local clients, researchers have examined the effect
of industry specialization at the regional, office or city level (e.g., in the U.K.: Basioudis and
Francis, 2007; in Australiac Ferguson et a., 2003, in the U.S.: Francis et a., 2005). In other
countries where the name of the audit engagement partner is availablein the audit report, it iseven
possible to analyze the industry specialization at the engagement partner level in order to capture
the industry-specific partner expertise (e.g., in Taiwan: Chi and Chin, 2011). For purposes of
brevity and comparability reasons, we chose to exclude these approaches from the core of our
study, which focuses on measurement issues related to industry specialization.

Regardless of the approach chosen to define industry specialization (market share, portfolio share
or combined approach), the choice of the variables used for the cal culation of auditor market share
isnot unified in the literature. Gramling and Stone (2001) indicate that the market shares of auditor
firms in industry k,2 is measured as the total audit fees earned by an auditor firm in industry Kk,
deflated by the total audit fees generated by al clientsinindustry k. However, because information
on audit fees was usually not publicly available3 up to ten years ago, researchers have often
approximated audit fees using (i) client size (proxied by client assets and sales revenue) or (ii) the
number of clients. Furthermore, industry specialist auditors are also selected based on either their
relative or absolute levels of market shares. For the relative level, an audit firm is considered a
specialist if it has the largest, second largest or third largest market share. And for the absolute
level, an audit firm is considered a specialist if its market share is 20% greater than what it would
be if the audit firms were to divide the industry evenly among them. Some researchers adopt a
more rigid approach and identify a speciaist as being the one with the largest market share,
whereby that share should also be at least 10% higher than the second-largest market share (i.e.,
the dominance).

2.2. Measurement theory and its implications

Fi nally,some researchers (e.g.,Krishnan 2001, Cahan et a., 2011) sometimes adopt a straightforward self-proclaimed approach in

which audit firms are considered to be industry specialistsif they promote their particular industry specialization on their websites.

2 Most existing research uses 2-, 3-, or 4-digit SIC codes to assign companies to different industries.

*With the exception of pioneer countries such asAustraliaand the U.K., where audit fee disclosures started in the 1990s, audit fee
disclosures have become more commonly enforced from 2000 on (in the U.S.) and after the post-Enron regulations had been
adopted in many countries worldwide.



Given that the level of industry specialization of an audit firmis very difficult to measure directly,
researchers use observable indicators to build different proxies of this unobservable concept. The
diversity of metrics used to determine whether an audit firm is the specialist of agiven industry or
not raises the question of thereliability and validity of these measures (Carmines and Zeller, 1979).
Reliability refers to the extent to which a measurement procedure yields the same results (or at
least consistent results) on repeated trials. In our setting, the indicators used are taken from the
financial statements of the audited client firms, by way of which each of these indicators is
individually reliable. But, to provide an accurate representation of an abstract concept, an indicator
must also be “valid,” which means that it needs to measure what it is intended to measure
(Carmines and Zeller, 1979). The most important aspect of the validity assessment is construct
validity. Campbell and Fiske (1959) define the concepts of convergent and discriminant validity,
which refer to construct validity when constructs are measured by multiple methods. Convergent
validity implies that different methods of measuring the same trait should converge on the same
result, and discriminant validity impliesthat identical methods of measuring different traits should
lead to different results.

Regarding convergent validity, two main methods can be used to evaluate the degree to which
indicators measure the concept they are designed to measure and therefore test construct validity.
Thefirst oneisinterna association, wherein severa variables measuring the same concept should
be highly correlated. The second one is external association, wherein several variables measuring
the same concept should behave similarly in terms of direction, strength and consistency with
regard to theoretically relevant external variables (Carminesand Zeller, 1979; Zeller and Carmines,
1980). The implication is that if two indicators relate differently to a same theoretically relevant
related variable, they do not represent the same theoretical concept.

2.3. Hypotheses devel opment

The use of a multiplicity of industry specialist measures in the audit literature, and the use of
publicly disclosed audit feesin the most recent industry specialization studies, raise the question of
whether disssmilar ISP measures produce similar industry specialization classifications. Our
research attempts to shed light on this issue by comparing the designations of auditor industry
specialist across various industry specialist measures.

Regarding interna association, we hypothesize that different measurement proxies produce
inconsistent results of auditor industry specialist designations. Our Hypothesis 1 is formulated as
follows:

H1: Different ISP measures result in inconsistent | SP designations.



Regarding external association, we chose the fee premium paid to industry speciaists as the
theoretically relevant external variable (Carmines and Zeller, 1979). Auditor industry
specialization is a magjor topic in auditing literature4 and for practitioners. Some 80 percent of
companies viewed industry expertise or specialization as being an important factor in choosing an
auditor (GAO 2003, 2008). This is explained by the fact that auditor industry expertise is
presumably associated with better auditor performance and higher audit quality (Solomon and
Shields, 1999; Low, 2004). Based on the assumption that audit specialists provide higher quality
audits, the audit literature examined whether these specialists receive fee premiums. In theory,
audit firmswill invest in the development of an industry specialized expertise if they can useit to
increase their reputation and attract new clients, and also in order to create specific knowledge that
could lead to economies of scale and efficiency gains for the audit firm (McMeeking et al., 2006).
The development of such an expertise requires costly investments and audit firms will therefore
charge an ISP fee premium (Habib, 2011).

The empirical results of previous studies are mixed regarding the impact of industry specialization
on audit fees. While many studiesfind a positive relation (e.g., Craswell et al. 1995; Defond et d .,
2000; Ferguson et a. 2003; Mayhew and Wilkins 2003; Castarella et al., 2004; Francis et a. 2005;
Huang et al., 2007, Basioudis and Francis, 2007; and Carson 2009, Cahan et al., 2011), other
studies find marginal results or no relation (e.g., Palmrose, 1986; Ferguson and Stokes, 2002; and
Ferguson et a., 2006) or a negative relationship in some instances (e.g., Ettredge and Greenberg,
1990; Mayhew and Wilkins, 2003).

The lack of consistent resultsin prior empirical research suggests that measurement issues matter
and that ISP classifications based on “arbitrary market share percentage will misclassify some
specialists as non-specialists and weaken the design and statistical tests” (Habib, 2011).The
analysis of the impact of this classification issue on the determination of the fee premium paid to
industry specialist auditors enables us to test the external association of the ISP measures with a
related concept. If the assignment results arehighly inconsistent, the auditor industry specialists
identified from different measurement methods will produce dissimilar impacts when auditor
industry specialization is used as an independent variable in audit fee pricing models. Our research
investigates to what extent the use of various ISP measurement methods has an impact on the
industry specialist premium.

H2: The use of different ISP measures leads to significantly different results regarding the ISP
premium in audit fee models.

“For literature reviews of industry specialization and/or related audit outcomes (audit quality and audit fees), see Causholli et d.,
2010; Gramling and Stone, 2001; Habib, 2011; and Hay et al., 2006.



3. Research design

In this paper, we investigate whether the use of different ISP measures results in different 1SP
assignments and whether any assignment differences have a significant effect on the relationship
between ISP and audit fees. We adopt a two-step research design in order to investigate our
research questions. We aim at exploring the validity of the ISP construct in testing itsinternal and
externa validity (see Carmines and Zeller, 1979). We first compute the different measures of
market share, portfolio share and weighted market share with seven different cal culating variables.
We then identify industry specialist auditors in each industry according to the different specialist
assignment criteria. Then we compare | SP designationsto test the internal validity of the construct.
Finally, we investigate whether these designations lead to consistent results in empirical pricing
models of audit fees, namely as atest of the externa validity of the construct.

3.1. Computation and designation of ISP

Based on prior evidence (e.g., Gramling and Stone, 2001; Neal and Riley, 2004), we adopt five ISP
assignment approaches that are commonly employed to designate industry specialist auditors.
Among these five approaches, two are based on market shares (largest market share approach,
market share cutoff approach), two on portfolio shares (three largest portfolio shares approach,
portfolio share cutoff approach), and one on weighted market shares (wei ghted market share cutoff
approach). In each assignment approach, market or portfolio shares are calculated using seven
calculating variables to estimate the importance of the clientele. These are audit fees, total fees,
assets, sales, sguare root of assets, square root of sales, and number of clients. A detailed
description of the name and construction of the 35 ISP variables obtained is presented in Table 1.

Insert Table 1 here

3.1.1 Market share-based approaches

Within-industry market shares of auditor i in industry k are measured as the total audit fees earned
by auditor i in industry k, deflated by the total audit fees generated by all clients in industry k
(Gramling and Stone, 2001). The formulafor calculating the market share of auditor i in industry
kis:
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where:
MSik = market share of audit firmi in industry k



X = one of the calculating variables including audit fees, total fees, assets, sales, square root of
assets, square root of sales, and number of clients

i = auditor
k = industry
] =client

According to Pamrose (1986), auditor industry specialists include the largest supplier in each
industry as well as the second and third largest suppliers in the industry in which readily
observable differences existed between the second and third or between the third and the
remaining suppliers. In line with this definition, the first assignment criterion (Approach 1) is
defined as the largest market share. The audit firm with the largest market share in an industry is
designated as the industry specialist in that industry. With this assignment approach, there is thus
always only one industry specialist auditor in each industry for any given year.

Also relying on market share and consistent with Pamrose (1986), the second specialist
assignment approach (Approach 2) definesindustry specialist auditors as those who have a market
sharethat is 20% greater than the calculated average (i.e., their market share is 20% larger than the
market share cut-off ratio). If the audit firms were to split the industry evenly among themselves,
each audit firm would obtain amarket share equal to 1 deflated by the number of audit firmsin the
industry. In this paper, given that we consider Big 5 auditors for year 2000 and year 2001, the
market share cut-off ratio for year 2000 and 2001 is calculated as (1/5)* 1.2, which is equal to 0.24.
For the period from year 2002 to 2010, only Big 4 auditors are considered, as aresult of which the
market share cut-off ratio is calculated as (1/4)* 1.2, which is equal to 0.3. We point out that in this
assignment approach, severa audit firms can be designated as industry specialists as long as their
market shares are larger than the cut-off ratios. Similarly, it may also be possible that none of the
audit firms are designated as speciaist in an industry if their market sharesin that industry are all
below market share cut-off ratios.

3.1.2 Portfolio share-based approaches

While market share is measured on a within-industry basis, portfolio share is calculated on a
within-audit firm basis. Specifically, portfolio share measures the relative distribution of audit
services and related fees across the various industries for each audit firm considered individually
(Nea and Riley, 2004). Within-audit firm portfolio shares of industry k are measured as the total
audit fees earned by auditor i from industry k clients deflated by the total audit fees generated by
all clientsfor auditor i. The calculating formula of portfolio shareis:
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where:
PSik = portfolio share of industry k for auditor i

Other variables are the same as those defined in equation (1).

The rationale of using relative portfolio shares to designate industry specialist auditorsis that the
presence of a large portfolio of clients from the same industry implies that that audit firm has
invested significantly in order to develop industry knowledge in that industry. Thus, even though
the audit firm may not have aleading market share in that industry, the audit firm is considered to
be aspecialist in the industriesin which it generates the most revenue and presumably devotes the
most resources into developing industry-specific knowledge. In line with this argument, the third
assignment approach (Approach 3) considers industries with the three largest portfolio shares as
those in which the audit firm is designated as a specialist. This assignment approach resultsin an
audit firm being assigned as an industry specialist in three industries per year.

The fourth assignment approach (Approach 4) takes a similar stand as the market share cutoff
approach, although relying on portfolio shares. As argued by Krishnan (2001),if thereisno apriori
industry specialization, an audit firm’s portfolio shares are expected to be evenly distributed across
all industries, with each industry generating 1/Nindustries of total revenues for that audit firm,
where Nindustiresis the number of industries served by the audit firm in aspecific year. Therefore,
1/Nindustriesis deemed as the portfolio share cut-off ratio, and the audit firm is designated as an
industry specialist if theindustry inwhich the audit firm serves has a portfolio share larger than the
portfolio share cut-off ratio. In our sample, the number of industries served by each Big 5 or Big 4
auditor changes over time.

3.1.3 Weighted market share-based approaches

Weighted market share is proposed by Nea and Riley (2004) as an aternative measure that
captures the complementary relation between the market share and portfolio share attributes of
industry specialist auditors. According to Neal and Riley (2004), weighted market share is the
traditional market share multiplied by portfolio share.5s The calculating formulais:

>For example, if afirm has a market share of 30% in industry k and industry k accounts for a portfolio share of 2%, the weighted
market share is 0.6%. A firm is designated as industry specialist if its weighted market share exceeds the cutoff ratio, whichis

calculated as: [ 1 oo

—— %12 |*
L N firms J L deusmesJ
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WM Sik = Msik * PSik (3)
where

WMSik = weighted market share for audit firm i in industry k
Other variables are the same as those defined in equation (1) and (2).

Consistent with Neal and Riley (2004), the criterion employed by the weighted market
share-based assignment approach (Approach 5) is that the weighted market share for an audit firm
in an industry is larger than the weighted market share cut-off ratio. The weighted market share
cut-off ratio is calculated as the market share cut-off ratio multiplied by the portfolio share cut-off
ratio. An audit firmisdesignated as an industry specialist if itsweighted market shareislarger than
the weighted market share cut-off ratio.

3.2 Test of internal and external associations for |SP construct validity

We compare, within each assignment approach, whether 1SPs measured by different calculating
variables result in same | SP designations and have the same effect on audit fees.

3.2.1. Internal association: Consistency of 1SP assignments and analysis of correlations

In the first analysis, for each sample year, we calculate market shares, portfolio shares and
weighted market shares for each audit firm in each industry. Since we use seven different
calculating variables, this process produces seven different market shares, seven different portfolio
shares and seven different weighted market shares for each auditor industry. Then, we apply the
five speciaist assignment approaches, resulting in 35 (5 assignment approaches * 7 calculating
variables) different industry specialist auditor designations. For each of our 35 ISP measures, we
identify the audit firms that are considered as industry specialists and create dummy variables to
indicate whether a client firm is using an ISP auditor or not. We then build comparative tables to
describe the consistency of the ISP measures, and conclude with an analysis of the correlations
between the 35 ISP measures, within and across approaches.

3.2.2. External association: Audit fee pricing and | SP coefficient comparison

In the second part of the analysis, we investigate whether ISPs within the same assignment
approach have different effects on the relationship between audit fees and | SP. Based on previous

12



audit fee studies (Simunic, 1980; Francis et al., 2005; Hay et al., 2006), we developed the
following audit fee regression model:

LnAF, = a,+ a,LnAT, + a,YE, + a,CATA, +a,DE, +a,QUICK
+a ROl +a,LOSS, + a,FOREIGN, + a,OPINION +a, ISP, (4)

+a,,Industry + a,,Year + ¢,

where:

LnAF = natural logarithm of audit fees;

LnAT = natural logarithm of total assets;

YE = 1if the client firm has a Dec 3lyear-end, O otherwise;

CATA = ratio of current assetsto total assets;

DE = ratio of long-term debt to total assets, winsorized at top 1%;

QUICK = ratio of current assets (less inventory) to current liabilities, winsorized at top 1%;

ROI = ratio of earnings before interest and tax to total assets, winsorized at top and bottom 1%;

LOSS= 1if aclient firm has a negative net income; 0 otherwise;

FOREIGN = 1 if afirm hasforeign activities; 0 otherwise;

OPINION = 1if afirm receives qualified audit report, O otherwise;

ISP = 1if audit firmis classified as industry specialist (35 measures if industry specialization are used, as
described in table 1), 0 otherwise;

Industry = industry fixed effect based on two-digit SIC code;

Year = year-fixed effect;

In all regressions, standard errors are corrected for firm clusters.

We first regress audit fees on different 1SPs and then compare the coefficients of different I1SPs.
Our comparison is performed with a within-assignment approach. Specifically, for the ISPs
measured by different cal culating variables but in the same assignment approach, we run the audit
fee regression seven times (because we have seven different calculating variables that result in
seven different ISPs in each of the 5 assignment approach) using different ISPs each time. The
coefficient of interest is 010. Our main purpose is to test whether, within one and the same
assignment approach, an | SP measure based on audit fees yields the same results as an ISP measure
using other calculating variables. To this end, we first check whether SPs in the same assignment
approach are all significant in each respective regression. We then compare ISP coefficients in
pairs to see whether they differ significantly from each other.

4. Sample and data

4.1. Sample
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Our sampleincludes US-listed firms audited by Big 5 audit firmsin year 2000 and 2001 and firms
audited by Big 4 audit firmsin the period 2002-2010. We limit our analysis on clients audited by
Big 4/5 firms in order to rule out the Big /non-Big auditor selection issue and the possible
confounding effect of the Big 4 premium with the ISP premium. Table 2 presents the sample
selection process.

Insert Table 2 here

The initial population consists of 81,142 firm-year observations; audit-related variables are from
Audit Analytics and financia statement data from Compustat. We first delete 8,589 non-US firms
and 18,880 inactive firms because we limit our analysis to active US companies. A total of 8,050
observations with missing values are also dropped. Finaly, we delete 15,897 observations
associated with firms audited by non-Big 5 or non-Big 4 audit firms. We end up with afinal sample
for the ISP assignment analysis of 29,726 firm-year observations.

For the regression analysis and ISP coefficient comparison, we delete financial institutions (SIC
code 6000-6999) and observations with missing values for variables in the audit fee model. The
final regression sample is composed of 23,887 firm-year observations. Table 3 provides
descriptive statistics on the full sample.

Insert Table 3 here

Panel A presents the number of observations for each audit firm (Big 5 or Big 4) for each year,
showing that while the number of observations remains relatively constant over the years, EY
(Ernst & Young) hasthelargest number of observations (8,905), accounting for 29.96% of the total
sample. Since AA (Arthur Andersen) only appears in year 2000 and year 2001, it has the smallest
number of observations (943). Panel B shows the number of observations in each industry.
According to Panel B, the four largest industries by number of observations in our sample are
chemical and alied products (SIC 28) with 2,452 observations; electronic and other e ectrical
equipment (SIC 36) with 2,077 observations; depository ingtitutions (SIC 60) with 2,039
observations; and business services (SIC 73) with 2,652 observations.

For the audit fee regression sample, the distribution of observations among the audit firms and
years remains qualitatively unchanged compared to the full sample used for ISP calculation.

4.2. Descriptive statistics

Table 4 provides a description of the audit fee and size variables used for the calculation of the
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market share, portfolio share and weighted market share allocations, and Table 5 presents
descriptive statistics for the variables used in the audit fee regression.

Insert Tables4 & 5 here

The two tables show that our sample covers a wide range of firms with mean (median) assets of
$10,254.76 ($856.59) million US dollars and mean (median) audit fees paid to auditorsin the order
of $1.99 ($0.79) million US dollars. Moreover, Table 5 showsthat on average 31.6% of the sample
firm-years experience losses and that 42.1% of the firm-years have foreign activities.

5. Reaults

5.1. Internal association: Results of | SP assignments and analysis of correlations

We applied the five assignment methods with seven different measurement variables in order to
classify the audit firms as “industry specialists” for each of the 70 industries and each of the 11
years included in our sample. To simplify the presentation and the discussion of the descriptive
results, we selected the four largest industries (in terms of number of observations) and used them
as examples to illustrate the inconsistencies of ISP assignments. The four largest industries are
chemical and allied products (SIC 28), electronic and other electronic equipments (SIC 36),
depository institutions (SIC 60) and business services (SIC 73). The ISP designation results for
each industry are shown in Table 6.

Insert Table 6 here

Table 6 provides descriptive evidence of the designation discrepancies across assignment
approaches as well as of the inconsistencies between the measurement approaches within each
assignment approach. For example, as described in Table 6, Panel A, in the chemical and allied
products (SIC 28) industry segment, for the largest market share approach and the year 2004, PW
(the audit firm coded #1) is designated as industry specialist when market shares are measured by
audit fees, total fees, square root of assets or square root of sales. However, DT (the audit firm
coded #3) is designated as industry specialist when market shares are calculated on the basis of
total assets or sales metrics. Moreover, when market shares are measured using number-of -clients,
EY (auditor coded #2) becomes the industry specialist. For the same industry in the same year, if
the three-largest-portfolio-shares approach is considered, the ISP designations vary across
different calculating variables as well. More specifically, if portfolio shares are measured by audit
fees, audit firms PW (#1) and KP (#4) are assigned as industry specialists. However, if portfolio
shares are measured by total fees or square root of sales, auditor firms PW (#1), DT (#3) and KP
(#4) become specialists. Additionally, only DT (#3) and KP (#4) are designated as specialistswhen
portfolio shares are calculated by sales, whereas audit firms PW (#1), EY (#2), DT (#3) are
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designated as specialists when portfolio shares are measured by number-of-clients. When portfolio
shares are measured by assets or square root of assets, none of the audit firms are assigned as a
specialist in the chemical and allied chemical productsindustry.

Results of the three other industries are qualitatively similar, as shown in panels B, C and D,
suggesting that within a given assignment criterion, the use of different |SPs measures lead to
inconsistent ISP allocations. It is aso worthwhile to note that audit fee-based 1SP measures appear
to significantly differ from ISPs measured by other variablesthat are used as proxiesfor audit firm
revenues.

To further illustrate the contrasting results of 1SP designation, we present the number of clients
audited by each industry specialist auditor in Appendix 3. Based on the descriptive evidence
provided by these different classification methods, we can conclude that the | SPassignment isvery
sensitive to the chosen ISP indicators.

The analysis of the correlations between our 35 ISP variables is conducted across and within
classification approaches. Table 7 provides the correlation tables for each of the seven
measurement variables, across the five assignment approaches.

Insert table 7 here

The correlations between the seven measurement variables within a single assignment approach
are presented in Appendix 2. The correlations in Appendix 2 show that within each assignment
approach, the ISPs are all positively correlated (with correlations ranging from 0.13 to 0.95). Audit
fee and total fee-based measures are, not surprisingly, strongly correlated to each other, and client
Size measures are aso correlated to each other. However, although the correlation between client
size-based and audit fee-based measures are rather large, the average is70%, which means that the
use of client size instead of audit fee is not neutral. On the across-assignment approach side,
correlations in Table 7 exhibit alot of variance. The two market share-based approaches lead to
reasonably high and consistent correlations between each other, ranging from 71.7 to 81.7%
depending on the calculating variable chosen. However, the correlations between market-based
and portfolio-based approaches are much weaker (less than 20% on average), which suggests that
the two approaches probably capture different concepts. From the correlation tables, our findings
demonstrate that, in agreement with Krishnan’s (2001), overall, ISP measures exhibit relatively
low correlations within and across assignment approaches.

Our first findings regarding internal association are that: On an industry-by-industry basis, wefind
many instances in which different ISP measures lead to inconsistent industry expert designations.
We nevertheless find that the correlation coefficients between the ISP variables are usually
positive and significant, and that the strength of the association varies depending on the method
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used. In general, it was found to be low, except between the two market share-based approaches.

5.2. External association: Results of audit fee pricing regression and | SP coefficient comparison

Table 8 presents the regression results, with five separate panels (A to E) listing the regression
results of each assignment approach and Panel Fproviding a summary of the results. We
investigate whether the use of diversified measures of industry specialization leads to inconsi stent
results (significance and magnitude) in the estimation of the audit fee premium paid to industry
specialist auditors. We here estimate 35 models.

Insert Table 8 here

Panel A includesthe results of the seven regressionsin the largest-market-share approach, showing
that the coefficients of ISP_1 and ISP_2 are significant at level 0.01. Results for the market share
cut-off approach are shown in Panel B. It underlines that ISP_1 and ISP_2 are aso significant at
level 0.01, whereas ISP_3 and ISP _4 are significantly positive at level 0.05 and 0.01 respectively.
Panel C and Panel D present the results for portfolio share-based assignment approaches. Panel C
shows that for the three-largest-portfolio-shares approach, only ISP _psl and ISP _ps5 are
statistically significant at level 0.1 and the coefficient of ISP_ps5 is negative. However, Panel D
shows that when the portfolio share cut-off approach is considered, ISP pl, ISP p2 are
significantly positive and ISP_p7 is significantly negative. Regarding the weighted market share
cut-off approach, only ISP_m1 and ISP_m2 are positive and statistically significant at level 0.05.

Taken together, the results as summarized in Table 8, panel F, illustrate that ISP differences
resulting from the use of different calculating variables affect the interpretation of the relationship
between ISP and audit fees. Interestingly, when market shares, portfolio shares or weighted market
share criteriaare calculated using audit fees, the | SPvariable remains significant and positivein al
regressions. Conversely, if market share, portfolio share or weighted market share are measured by
other proxies, the results are mixed and inconsistent regarding the existence or magnitude of an
industry specialist audit fee premium.

Our results show that on the test of our 35 ISP fee premium models, only 11 lead to the
determination of a significant ISP fee premium, 2 lead to the determination of afee discount, and
22 produce non-significant results regarding the effect of ISP on the pricing of the audit.

To further explain the extent to which |SPs within the same assignment approach but measured by
different cal culating variables can differ from each other in an audit fee pricing model, we compare
the ISP coefficients two by two in Table 9, where Panel A to Panel E list the results for each
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assignment approach and Panel F asummary.
Insert Table 9 here

Asshown in Table 9, ISPs measured by audit fees are quite different from 1SPs measured by other
calculating variables (i.e., proxies for audit fees) in all assignment approaches. For example, in
both the largest-market-share approach and the market share cut-off approach, 1SPs measured by
audit fees (ISP_1 and ISP_m1) are significantly different from |SPs cal culated by other calculating
variables at level 0.01, except for ISP measured by total fees (ISP_2 and ISP_m2). Comparison
results for the two portfolio share-based approach are quite dissimilar. While in the
three-largest-portfolio-shares approach, 1SP measured by audit fees (ISP_psl) differ significantly
from ISP measured by square-root-of-assets (ISP_psb) or by number-of-clients (ISP_ps7), in the
portfolio share cut-off approach, ISP measured by audit fees (ISP_pl) is significantly different
from all other ISPs. With respect to the results of the weighted market share cut-off approach, ISP
measured by audit fees (ISP_w1) differs significantly from |SPs measured by sgquare root of assets
(ISP_w5), sgquare root of sales (ISP_w6) and number of clients (ISP_w7). These coefficient
comparisons illustrate the fact that even if an ISP premium is found, the magnitude of the ISP
premium found is not always consistent between the models.

Thefindings based on the external association criteria shows that audit fee-based measures appear
to produce the most consistent results. Audit fees incorporate information about the audit effort
needed to audit a given client. The audit effort is linked with the size of the client, but not only.
Instead, it isalso afunction of its complexity and risk and has an industry-specific dimension. We
therefore argue that previous empirical results obtained with audit fee estimates would benefit
from are-examination with the use of actual audit fee data.

6. Conclusion

In this paper, we conducted a methodological study of the consequences of the use of multiple
measures in empirical audit research to capture the concept of auditor industry specialization. We
identified 35 ISP measures that correspond to the use of five assignment approaches (based on
market share, portfolio or weighted market share approaches combined with the relative versus
absolute dimension of market leadership) as well as to seven measurement variables (based on
various audit fee-, client size- or number-of-client-based indicators). For each of the 35
measurement approaches, we tested two dimensions of the construct validity (the internal and the
external association) on alarge sample of US-listed firmsin order to explore the validity of these
measures.

Regarding internal association, our study shows that the use of different measurement methods
resultsin inconsistent classifications of audit firms as being specialists, or not, in agiven industry.
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Therelatively low internal association between the various | SP measures creates a significant lack
of consistency between the | SP measures.

Regarding external association, we find that this measurement issue is severe enough to trigger the
validity of the ISP fee premium estimation. Because of their industry-specific expertise, ISP
auditors are able to differentiate themselves from non-specialists and to charge ISP premiums.
Based on the test of 35 models to determine the ISP audit fee premium, our results show that the
magnitude, sign and significance of the ISP fee premium strongly varies depending on the chosen
ISP measure. However, one of the take-away results of this research is that audit fee-based ISP
measures produce more consistent results than client size-based or number-of-client-based
measures of industry specialization. This finding suggests that audit fee-based measures need to
be preferred by researchers and that previous empirical findings using other measurement
variables need to be re-examined. A second take-home result of this research is that the sensitivity
of the ISP fee premium models to the measure of the ISP variable suggests that the use of only one
measure of the complex construct of industry specialization leads to a mono-operation bias (Wang
et a., 2009). This weighs in favour of the use of multiple ISP measures simultaneously (or
aternatively) in the same research to avoid over-reliance on a single measure and to capture the
multiple dimensions of the industry specialization effect.

One limitation of thisresearch isthat, for comparability and generalizability reasons, it focuses on
audit firm industry expertise at the national level, whereas recent studies have aso anayzed
city-level, office-level or partner-level industry expertise. However, our findings at the national
level regarding ISP measurement issues are also applicable to other levels of analysis used in
recent ISP literature.

Another limitation is that this research does not cover the entire scope of the auditor industry
specialization concept, as it is focused on clients audited by Big 4 firms only. This choice is
justified by the necessity to rule out the confounding effects with Big 4 premium in order to
estimate the ISP fee premium more precisely, and to avoid the selection bias linked with the
decision to select Big 4 auditors.

In order to provide additional insight on the validity of ISP measures, future research could
examine the validity of the externa association of ISP measures with other theoretically related
constructs (audit quality measures). Research in the ISP field could aso benefit from the use of
structural equation methodologies in order to provide a deeper understanding of how the various
measures interfere with or complement each other. Finally, the use of composite measures (factor
analyses) could also be examined in order to see if they manage to capture the complexity and
multi-dimensionality of the industry specialization concept in a more complete manner.
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Table 1: Construction of different | SP variables by the combination of assignment approach and measurement variable

Measurement  Variable

Squareroot of  Squarerootof  Number of

Assignment Approach Audit fees  Total fees Assets Sales assets s dients
1 Largest MS ISP 1 ISP 2 ISP_3 ISP 4 ISP 5 ISP 6 ISP_7
2 MS> (UN)*1.2 ISP m1l ISP m2 ISP m3 ISP m4 ISP_m5 ISP_m6 ISP_m7
3 3 largest PS ISP_ps1 ISP_ps2 ISP_ps3 ISP_ps4 ISP_ps5 ISP_ps6 ISP_ps7
4 PS> 1/K ISP_p1 ISP_p2 ISP_p3 ISP_p4 ISP_p5 ISP_p6 ISP_p7
5  WMS>[(1/N)*1.2]*(UK) ISP w1 ISP w2 ISP_ w3 ISP_w4 ISP_w5 ISP w6 ISP w7

N = the number of audit firmsin agiven industry; K = the number of industries that an audit firm serves
MS: market share; PS: portfolio share; WM S: weighted market share.

23



Table 2: Sample selection details

Observations from merged dataset :

Less:

Non-USfirms

Inactive firms

Observations with missing values for calculating variables
Observations audited by small audit firms

Full sample for ISP assignment

Less:

Financia Institutions

Observations with missing values of variablesin audit fee model
Regression sample for audit fee regression
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81,142

(8,589)
(18,880)
(8,050)

(15,897)

29,726

(5,832)
(7)

23,887



Table 3: Full sample description

Panel A: Full sasmple description by year-auditor

Auditor
Y ear PW EY DT KP AA Total
2000 464 491 320 356 433 2,064
2001 558 628 434 460 510 2,590
2002 696 839 633 647 0 2,815
2003 710 855 634 648 0 2,847
2004 690 813 656 642 0 2,801
2005 644 837 655 611 0 2,747
2006 621 866 664 600 0 2,751
2007 629 882 654 575 0 2,740
2008 625 896 647 587 0 2,755
2009 650 909 651 589 0 2,799
2010 657 889 655 616 0 2,817
Total 6,944 8,905 6,603 6,331 943 29,726

TheBIG 4/5 audit firms are PricewaterhouseCoopers LLP (PW), Ernst & Young LLP (EY), Deloitte & Touche LLP (DT),
KPMG LLP (KP), and Arthur Andersen LLP (AA).
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Panel B: Number of observationsfor each industry-auditor

Auditor

SIC code Industry Name PW EY DT KP AA Tota
1 Agricultural Production Crops 22 9 24 4 2 61
2 Agriculture production livestock 11 6 0 0 0 17
7 Agricultural Services 0 10 10 9 3 32
8 Forestry 0 0 0 9 0 9
10 Metal Mining 23 13 10 21 7 74
12 Coal Mining 16 40 16 20 0 92
13 Oil And Gas Extraction 190 213 155 234 46 838
14 Mining - Nonmetallic Minerals 3 38 4 10 0 55
15 Building Construction General Contractors 11 96 49 15 4 175
16 Heavy Construction Other 23 24 16 22 2 87
17 Construction Special Trade Contractors 9 40 15 4 7 75
20 Food And Kindred Products 174 159 120 100 9 562
21 Tobacco Products 25 0 4 7 0 36
22 Textile Mill Products 24 20 31 28 2 105
23 Apparel And Other Finished Products 55 81 101 14 6 257
24 Lumber And Wood Products, Except Furniture 16 46 12 39 4 117
25 Furniture And Fixtures 63 62 29 48 7 209
26 Paper And Allied Products 79 83 77 27 6 272
27 Printing, Publishing, And Allied Industries 23 96 80 48 5 252
28 Chemicals And Allied Products 622 961 397 411 61 2,452
29 Petroleum Refining And Related Industries 35 67 13 38 4 157
30 Rubber And Miscellaneous Plastics Products 82 79 19 38 10 228
31 Leather And Leather Products 2 37 24 32 0 95
32 Stone, Clay, Glass, And Concrete Products 32 44 27 0 11 114
33 Primary Metal Industries 132 110 72 24 6 344
34 Fabricated Metal Products, Except Machinery 119 95 92 33 8 347
35 Machinery And Computer Equipment 392 441 281 291 54 1,459
36 Electronic And Other Electrical EQuipment 652 597 338 431 59 2,077
37 Transportation Equipment 163 226 173 47 22 631
38 Measuring | nstruments 489 512 220 257 56 1,534
39 Miscellaneous Manufacturing Industries 32 46 86 37 8 209
40 Railroad Transportation 26 14 23 24 2 89
41 Local And Suburban Transit 0 2 0 3 0 5
42 Freight Transportation And Warehousing 27 44 34 104 16 225
44 Water Transportation 9 58 18 11 4 100
45 Transportation By Air 5 100 46 55 11 217
46 Pipelines, Except Natural Gas 5 26 9 6 0 46
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(table 3, Panel B - continued) Auditor
SIC code Industry Name PW EY DT KP AA Total
47 Transportation Services 13 40 16 11 4 84
48 Communications 233 296 137 191 42 899
49 Electric, Gas, And Sanitary Services 505 211 912 99 68 1,795
50 Wholesale Trade-durable Goods 78 270 82 121 19 570
51 Wholesale Trade-non-durable Goods 81 95 102 46 11 335
52 Building Materials, Hardware, Garden Supply 1 15 14 25 0 55
53 General Merchandise Stores 25 69 28 71 5 198
54 Food Stores 34 35 28 42 2 141
55 Automotive Dealers And Gas Service Stations 1 67 66 49 8 191
56 Apparel And Accessory Stores 69 102 184 42 17 414
57 Home Furniture, Furnishings Stores 11 49 34 27 0 121
58 Eating And Drinking Places 47 107 106 124 4 388
59 Miscellaneous Retail 101 146 165 70 20 502
60 Depository Institutions 208 442 359 972 58 2,039
61 Non-depository Credit Institutions 104 65 106 102 11 388
62 Security And Commodity Brokers, Dealers 143 118 141 112 10 524
63 Insurance Carriers 194 271 189 307 7 968
64 Insurance Agents, Brokers, And Service 20 27 26 2 4 79
65 Real Estate 55 64 49 41 10 219
67 Holding And Other Investment Offices 354 562 296 358 45 1,615
70 Hotels, Rooming Houses, Camps 12 32 7 1 6 58
72 Personal Services 56 20 10 23 3 112
73 Business Services 595 772 557 648 80 2,652
75 Automotive Repair, Services, And Parking 23 8 22 6 0 59
76 Miscellaneous Repair Services 0 0 1 10 0 11
78 Motion Pictures 19 27 39 39 1 125
79 Amusement And Recreation Services 53 83 119 38 17 310
80 Health Services 118 138 83 63 20 422
81 Legal Services 0 6 0 5 0 11
82 Educational Services 49 44 18 20 6 137
83 Socia Services 0 23 1 18 0 42
87 Engineering, Accounting, Research, 111 178 64 101 19 473
Management, And Related Services
99 Nonclassifiable Establishments 40 28 17 46 4 135
Tota 6,944 8,905 6,603 6,331 943 29,726
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This table shows the number of observations for each auditor-year in the full sample which is used for industry
specialized auditor assignments. Only Big5 audit firms (in year 2000 and 2001) and Big4 audit firms (in the period from
2002 to 2010) are included. The BIG 4/5 audit firms are PricewaterhouseCoopers LLP (PW), Ernst & Young LLP (EY),
Deloitte & Touche LLP (DT), KPMG LLP (KP), and Arthur Andersen LLP (AA).



Table 4: Descriptive statistics of variables used for calculating market shares,
portfolio shares, and weighted market shares

Variable N Mean sd min p25 p50 p75 max
AF 29,726 1.998 4.830 0.002 0.317 0.794 1.815 201.560
TF 29,726 2.844 6.904 0.002 0.471 1.075 2.469 201.560
AT 29,726  10,254.760 72,613.280 0.004 216,578 856.593 3,333.457 3,221,972.000
SA 29,726 3,541.613 13,721.010 0.001 124154 535.567 2,017.300  425,071.000
SQAT 29,726 52.757 86.439 0.063 14.717 29.268 57.736 1,794.985
SQSA 29,726 37.346 46.335 0.032 11.142 23.142 44914 651.975
This table shows the descriptive statistics of the variables (excluding the variable the number of clients) which are used
for calculating market shares, portfolio shares, and weighted market shares. The variables are audit fees (AF), total fees
(TF), assets (AT), sales (SA), square root of assets (SQAT), and square root of sales (SQSA). Numbers are in millions.
Table 5: Descriptive statistics of variablesin audit fee model
Variable N mean « min p25 p50 p75 max
LnAF 23,887 -0.204 1.282 -6.049 -1.089 -0.180 0.631 4.546
LnAT 23,887 6.505 2.019 -3.058 5.170 6.521 7.848 13.59
YE 23,887 0.703 0.457 0 0 1 1 1
CATA 23,887 0.458 0.260 0 0.240 0.451 0.664 0.970
DE 23,887 0.207 0.221 0 0.00448 0.160 0.318 1.066
QUICK 23,887 2.120 2.468 0 0.833 1.329 2.341 1541
ROI 23,887 0.0210 0.216 -1.097 0.0124 0.0690 0.118 0.356
LOSS 23,887 0.316 0.465 0 0 0 1 1
FOREIGN 23,887 0.421 0.494 0 0 0 1 1
OPINION 23,887 0.0305 0.172 0 0 0 0 1

Variables are: LnAF = natural logarithm of audit fees, Ln AT = natural logarithm of total assets, Y E = indicator variable
which equalsto 1 for Dec 31. Year-end, O otherwise, CATA = ratio of current assetsto total assets, DE = ratio of long-term
debt to total assets, winsorized at top 1%, QUICK = ratio of current assets (less inventory) to current liabilities,

winsorized at top 1%, ROI = ratio of earnings before interest and tax to total assets, winsorized at top and bottom 1%,

LOSS = indicator variable which equals to 1 if a firm has negative net income, 0 otherwise, FOREIGN = indicator

variablewhich equalsto 1 if afirm has foreign activities, 0 otherwise, OPINION = indicator variable which equalsto 1 if

afirm receives qualified audit report
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Table 6: | SP assignment differencein four largest industries

Panel A: ISP assignment differencein chemical and allied productsindustry (SIC 28)

Assignmen  Calculatin ISP Y ear

Approach  Variable ~ Name 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

AF ISP_1 1 1 1 1 1 1 3 3 3 1 1
TF ISP_2 1 1 1 1 1 1 3 3 3 1 1
Largest AT ISP_3 1 1 3 1 3 3 3 3 3 3 1
SA ISP_4 1 3 3 1 3 3 3 3 3 3 3
SQAT ISP 5 1 1 1 1 1 1 1 1 3 1 1
SQSA ISP_6 1 1 1 1 1 1 1 1 1 1 1
NC ISP_7 2 2 2 2 2 2 2 2 2 2 2
AF ISP_ml 1 1 1 1 1 1 13 3 3 1 1
TF ISP_m2 1 1 1 1 1 1 13 3 3
M S cutoff AT ISP_m3 13 13 13 13 13 13 3 3 3 13 13
SA ISP_m4 13 13 13 13 13 13 13 13 3 13 13
SQAT ISP_m5 1 1 1 1 1 1 - - -
SQSA ISP_m6 1 1 1 1 1 1 1 1 -
NC ISP_m7 2 2 2 2 2 2 2 2 2
AF ISP_ps 1 5 1 13 14 134 34 3 3 3 1
TF ISP_ps 1 14 13 13 134 13 13 3 3 3 -
3 largest AT ISP_ps - - - - - - - - - - -
SA ISP_ps - 35 3 3 34 3 3 3 3 3 3
SQAT ISP_ps - 1 - - - - - - - - -
SQSA ISP_ps 13 13 13 13 134 13 13 13 13 13 13
NC ISP_ps 234 25 12 123 123 123 123 123 123 123 12
AF ISP pl 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
TF ISP p2 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
PS cutoff AT ISP p3 1345 12345 123 1234 1234 1234 1234 1234 1234 1234 1234
SA ISP p4 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQAT ISP p5 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQSA ISP p6 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
NC ISP p7 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
AF ISP wl 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
TF ISP w2 1234 1345 134 1234 1234 1234 1234 1234 1234 1234 1234
WMS AT ISP_w3 13 13 13 134 134 134 134 13 3 134 134
SA ISP w4 134 1345 134 134 134 134 134 134 134 134 134

SQAT ISP_w5 1234 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQSA ISP_ w6 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
NC ISP_w7 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234

1SPs are measured by seven different calculating variables including audit fees (AF), total fees (TF), assets (AT), sales (SA), square root of assets
(SQAT), sgquare root of sales (SQSA), and the number of clients (NC). In the cells of the table, the numbers indicate the specialist auditor(s), with
number 1,2,3,4, and 5 referring to PW, EY, DT, KP, and AA respectively.
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Panedl B: | SP assignment differencein electronic and other eectronic equipmentsindustry (SIC 36)
Assignment  Calculating ISP Y ear
Approach ~ Variable ~ Name 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

AF ISP 1 2 1 2 2 2 2 1 1 1 2 1
TF ISP 2 2 1 2 2 2 2 1 1 1 2 1
Largest AT ISP_3 2 2 2 2 2 2 2 2 2 2 1
SA ISP_4 2 2 2 2 2 2 2 2 2 2 2
SQAT ISP_5 2 2 2 2 2 2 1 2 1 1 1
SQSA ISP 6 2 2 2 2 2 2 2 2 1 2 1
NC ISP 7 12 1 1 1 1 1 1 1 1 12 1
AF ISP_m1 12 12 12 2 12 12 1 12 1 12 1
TF ISP_m2 12 12 2 2 12 12 12 12 1 12 1
M S cutoff AT ISP_m3 12 12 2 2 2 2 2 12 12 12 12
SA ISP_m4 2 24 24 24 24 24 24 2 2 2 2
SQAT ISP_m5 12 12 12 12 12 12 12 12 12 12 1
SQSA I1SP_m6 12 12 2 2 12 12 12 12 12 12 1
NC ISP_m7 12 12 12 1 1 1 1 12 1 12 1
AF ISP_psl 2 24 2 2 2 2 2 2 2
TF ISP_ps2 2 2 2 2 2 2 2
3largest AT ISP_ps3
SA ISP_ps4 2 24
SQAT ISP_ps5 2 2
SQSA ISP_ps6 2 124 2 2 2 2 2 2 2 2
NC ISP_ps7 12 12 124 124 124 14 14 14 14 1 14
AF ISP pl 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
TF ISP p2 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
PS cutoff AT ISP_p3 2 24 2 2 2 2 2 2 2 2 2
SA ISP _p4 12 124 124 124 124 124 124 124 124 124 124
SQAT ISP p5 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQSA ISP _p6 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
NC ISP p7 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
AF ISP wl 124 124 124 1234 124 124 124 1234 1234 124 124
TF 1SP_w2 12 1234 124 1234 124 124 124 1234 1234 124 124
WMS AT ISP w3 2 24 2 2 2 2 2 2 2 2 2
SA ISP w4 12 124 24 24 24 24 124 124 124 124 124
SQAT ISP_w5 124 124 124 124 124 124 124 124 124 124 124
SQSA ISP_w6 124 124 124 124 124 124 124 124 124 124 124
NC ISP w7 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234

I1SPs are measured by seven different calculating variables including audit fees (AF), total fees (TF), assets (AT), sales (SA), square root of assets
(SQAT), square root of sales (SQSA), and the number of clients (NC). In the cells of the table, the numbers indicate the specialist auditor(s), with
number 1,2,3.4, and 5 referring to PW, EY, DT, KP, and AA respectively.
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Pandl C: | SP assignment differencein depository institutions (SI C 60)
Assignment  Calculating ISP Y ear
Approach Variable ~ Name 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

AF ISP 1 1 1 1 1 1 1 1 1 1 1 1

TF ISP 2 1 1 1 1 1 1 1 1 1 1 1

Largest MS AT ISP_3 1 1 1 1 1 1 1 1 1 1 1
SA ISP 4 1 1 1 1 1 1 1 1 1 1 1

SQAT ISP 5 4 4 4 4 4 4 4 4 4 4 4

SQSA ISP 6 4 4 4 4 4 4 4 4 4 4 4

NC ISP 7 4 4 4 4 4 4 4 4 4 4 4

AF ISP_ml1 1 1 1 1 14 14 1 14 1 1 1

TF ISP_m2 1 1 1 1 1 1 1 14 1 1 1

M S cutoff AT ISP_m3 1 1 1 1 1 1 1 1 1 1 1
SA ISP_m4 1 1 1 1 1 1 1 1 1 1 1

SQAT ISP_m5 24 4 4 4 4 4 4 4 4 4 4

SQSA ISP_m6 24 4 4 4 4 4 4 4 4 4 4

NC ISP_m7 4 4 4 4 4 4 4 4 4 4 4

AF ISP_ps1 12 - - - - - - 4 4 14 14

TF ISP_ps2 124 14 - - - - - 4 14 14 14

3largest PS AT ISP_ps3 1245 1245 124 124 124 124 124 124 124 124 124
SA ISP_ps4 1 - - - - - 1 14 - 14 14

SQAT ISP_ps5 12345 12345 1234 1234 1234 1234 124 124 124 124 124

SQSA ISP_ps6 24 4 4 4 4 4 4 4 4 4 4

NC ISP_ps7 2345 234 34 34 4 4 4 4 4 4 4

AF ISP _pl 12345 12345 1234 1234 1234 1234 1234 1234 124 124 1234

TF ISP_p2 1234 12345 1234 1234 1234 1234 1234 1234 124 124 124

PS cutoff AT ISP p3 112345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SA ISP pd4 112345 12345 1234 1234 1234 1234 1234 1234 124 124 124

SQAT ISP p5 112345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234

SQSA ISP p6 112345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234

NC ISP p7 112345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234

AF ISP _wl 124 124 124 124 124 124 124 124 124 124 124

TF ISP w2 124 124 124 124 124 124 124 124 124 124 124

WM S cutoff AT ISP_w3 12345 12345 1234 1234 1234 1234 1234 1234 124 124 124
SA ISP w4 124 124 14 14 14 14 14 124 14 14 14

SQAT ISP_w5 12345 12345 1234 1234 1234 1234 1234 1234 124 1234 1234

SQSA ISP_w6 12345 12345 124 124 1234 1234 1234 124 124 124 124

NC ISP w7 2345 2345 234 234 234 234 234 234 234 234 234

I1SPs are measured by seven different calculating variables including audit fees (AF), total fees (TF), assets (AT), sales (SA), square root of assets
(SQAT), square root of sales (SQSA), and the number of clients (NC). In the cells of the table, the numbers indicate the specialist auditor(s), with
number 1,2,3,4, and 5 referring to PW, EY, DT, KP, and AA respectively.
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Panedl D: | SP assignment differencein business servicesindustry (SIC 73)

Assignment  Calculating ISP Y ear
Approach Variable Name 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

AF ISP 1 1 1 1 1 1 1 1 1 1 1 3
TF ISP 2 1 1 1 1 1 1 1 1 1 1 1
Largest MS AT ISP_3 1 1 1 1 1 1 1 1 1 1 1
SA ISP_4 1 1 1 1 1 1 1 1 1 1 1
SQAT ISP 5 1 1 1 1 1 1 2 2 2 2 2
SQSA ISP 6 1 1 1 1 1 2 2 1 2 2 2
NC ISP 7 1 2 2 2 2 2 2 2 2 2 2
AF ISP_m1 1 1 1 1 1 1 1 3
TF ISP_m2 1 1 1 1 1 1 1 1
M S cutoff AT ISP_m3 1 13 1 1 1 1 1 1
SA ISP_m4 1 1 1 1 1 1 1 1
SQAT ISP_m5 1 1 - - - - - - - - -
SQSA ISP_m6 1 1 1 1 - - - - - - -
NC ISP_m7 1 2 - - 2 2 2 2 - -
AF ISP_psl 5 12 24 24 124 124 124 124 124 1234 234
TF ISP_ps2 5 25 14 124 124 124 124 124 124 1234 1234
3largest PS AT ISP_ps3 - - - - - - - - - - -
SA ISP_ps4 5 - - - - - - - - - -
SQAT ISP_ps5 5 - - - - - - - - - -
SQSA ISP_ps6 145 235 24 24 24 24 24 234 234 1234 234
NC ISP ps7 12345 12345 1234 1234 1234 234 1234 1234 1234 1234 1234
AF ISP pl 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
TF ISP p2 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
PS cutoff AT ISP_p3 1245 1234 123 123 123 123 1234 1234 123 123 123
SA ISP p4 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQAT ISP p5 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQSA ISP_p6 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
NC ISP p7 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
AF ISP wl 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
TF 1SP_w2 1245 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
WM S cutoff AT ISP_w3 14 123 123 123 123 123 12 12 123 123 12
SA 1SP_w4 15 123 123 123 123 123 123 123 1234 1234 123
SQAT ISP wb 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
SQSA ISP w6 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234
NC ISP w7 12345 12345 1234 1234 1234 1234 1234 1234 1234 1234 1234

1SPs are measured by seven different calculating variables including audit fees (AF), total fees (TF), assets (AT), sales (SA), square root of assets
(SQAT), sgquare root of sales (SQSA), and the number of clients (NC). In the cells of the table, the numbers indicate the specialist auditor(s), with
number 1,2,3,4, and 5 referring to PW, EY, DT, KP, and AA respectively.
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Table 7: Correlations among ISP variables measured by same calculating variables but
different assgnment approaches

Paned A: Audit fees
ISP1 ISPml ISPpsl ISPpl ISPwl
ISP1 1
ISPm1 0.8173* 1
ISPpsl 0.2443* 0.1416* 1
ISPpl 0.0890* 0.0450* 0.3779* 1
ISPwl 0.2963* 0.2566* 0.3724* 0.7862* 1

All ISP variables are defined in table 1.

Panel B: Total fees
ISP 2 ISPm2 ISPps2 ISPp2 ISPw2
ISP 2 1
ISPm2 0.8103* 1
ISPps2 0.2295* 0.1824* 1
|SPp2 0.0830* 0.0556* 0.3852* 1
ISPw2 0.3244* 0.2969* 0.3852* 0.7523* 1

All ISP variables are defined in table 1.

Panel C: Assets
ISP3  ISPm3 ISPps3 ISPp3 ISPw3
ISP3 1

ISPm3 0.8124* 1

ISPps3 0.2687* 0.2434* 1

ISPp3  0.1292* 0.1607* 0.2444* 1

ISPw3 0.4179* 0.4574* 0.2745* 0.6944* 1

All ISP variables are defined in table 1.

Panel D: Sales
ISP 4 ISPm4 I1SPps4  ISPp4  ISPw4
ISP 4 1

ISPm4  0.7837* 1

ISPps4 0.3787* 0.3263* 1

ISPp4  0.1620* 0.1943* 0.2422* 1

ISPw4  0.4151* 0.4956* 0.3045* 0.6723* 1

All ISP variables are defined in table 1.
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Panel E: Squareroot assets

ISP5 ISPm5 [ISPps5 [SPp5 ISPwS

ISP5 1

ISPm5 0.7172* 1

ISPps5 0.1896* 0.1812* 1

ISPpS  0.0802* 0.0458* 0.2102* 1

ISPw5 0.2877* 0.2636* 0.2222* 0.7672* 1

All ISP variables are defined in table 1.

Panel F: Squareroots sales

ISP 6 ISPm6 ISPps6 [ISPp6 ISPw6

ISP 6 1

ISPm6 0.7437* 1

ISPps6 0.2122* 0.0831* 1

ISPp6  0.1408* 0.0992* 0.3565* 1

ISPw6 0.3082* 0.2815* 0.3799* 0.7904* 1

All ISP variables are defined in table 1.

Panel G: Number of clients

ISP 7 ISPm7 I1SPps7 ISPp7 ISPw7

ISP 7 1

ISPm7 0.7870* 1

ISPps7  0.1066* 0.0463* 1

ISPp7 00452 0.0112 0.4220* 1

ISPw7 0.1905* 0.1642* 0.4389* 0.8303* 1

All ISP variables are defined in table 1.



Table 8: Regression Results

Panel A: Results of regressionsin largest market share approach

Exp. (6]
LnAT + 0.512***
(80.08)
YE + 0.0678***
(3.61)
CATA + 0.704***
(13.31)
DE + 0.0779*
(1.88)
QUICK - -0.0641***
(-18.51)
ROI - -0.404***
(-10.29)
LOSS + 0.102***
(7.20)
FOREIGN + 0.338***
(16.95)
OPINION + 0.255***
(8.00)
ISP_1 0.0572***
(3.76)
ISP_2
ISP_3
ISP_4
ISP_5
ISP_6
ISP_7
_cons -4.768***
(-87.67)
Industry Fixed Yes
Y ear Fixed Effect Yes
N 23887
F(20, 3182) 1682.02
Prob> F 0
R-squared 0.8215
Adj R-squared 0.8208

@

0.512%*+
(80.08)
0.0677%+*
(3.60)
0.704%*+
(13.31)
0.0775*
(1.87)
-0.0641***
(-18.52)
_0'404***
(-10.28)
0.103***
(7.22)
0.337+**
(16.94)
0.255+*+
(8.00)

0.0562***
(3.68)

-4.768***
(-87.67)
Yes
Yes
23887
1680.73
0
0.8214
0.8208

©)

0.514%*+
(80.14)
0.0681***
(3.62)
0.706***
(13.32)
0.0757*
(1.83)
-0.0642***
(-18.46)
_0'405***
(-10.30)
0.102***
(7.20)
0.338**+
(16.98)
0.255+*+
(7.97)

0.0208
(1.25)

-4.765%**
(-87.53)
Yes
Yes
23887
1680.25
0
0.8211
0.8205

4

0.514***
(79.96)
0.0683***
(3.64)
0.705%**
(13.29)
0.0758*
(1.83)
-0.0641%**
(-18.45)
_0_405***
(-10.29)
0.103***
(7.21)
0.338%**
(16.98)
0.255%**
(7.98)

0.0229
(1.39)

-4.765%**
(-87.56)
Yes
Yes
23887
1676.48
0
0.8211
0.8205

(5)

0.514***
(80.05)
0.0681***
(3.63)
0.706%**
(13.33)
0.0751*
(1.81)
-0.0642+**
(-18.47)
_0_406***
(-10.31)
0.102+**
(7.20)
0.338%**
(16.97)
0.255%**
(8.00)

0.0185
(1.22)

-4.766***
(-87.45)
Yes
Yes
23887
1671.54
0
0.8211
0.8205

(6)

0.514%**
(80.09)
0.0683**+
(3.63)
0.706***
(13.32)
0.0746*
(1.80)
-0.0642%**
(-18.46)
_0_406***
(-10.32)
0.102+**
(7.19)
0.338***
(16.97)
0.255+**
(7.99)

0.0112
(0.72)

-4.765%**
(-87.45)
Yes
Yes
23887
1670.19
0
0.8211
0.8205

I0)

0.515+**
(80.27)
0.0680***
(3.63)
0.708***
(13.39)
0.0734*
1.77)
-0.0641***
(-18.43)
-0.410%**
(-10.39)
0.103***
(7.22)
0.337+**
(16.95)
0.254%**
(7.96)

-0.0219
(-1.57)
-4.758***
(-87.03)
Yes
Yes
23887
1670.89
0
0.8211
0.8205

t statisticsin parentheses, * p<0.1 ** p<0.05 *** p<0.01, standard errors are corrected for firm clusters. | SP variables are defined in table 1, and other

variables defined in table 6.
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Panel B: Results of regressionsin market share cutoff approach

Exp. a
LnAT + 0.512***
(79.78)
YE + 0.0679***
(3.61)
CATA + 0.703***
(13.29)
DE + 0.0780*
(1.88)
QUICK - -0.0641***
(-18.51)
ROI - -0.402***
(-10.24)
LOSS + 0.101***
(7.14)
FOREIGN + 0.338***
(16.96)
OPINION + 0.255***
(8.00)
ISP_m1 0.0637***
(4.26)
ISP_m2
ISP_m3
ISP_m4
ISP_m5
ISP_m6
ISP_m7
_cons -4.772%**
(-87.68)
Industry Fixed Effect Yes
Y ear Fixed Effect Yes
N 23887
F(20, 3182 1679.12
Prob> F 0
R-squared 0.8216
Adj R-squared 0.821

@

0.512%*+
(79.84)
0.0679%**
(3.61)
0.702+*+
(13.28)
0.0784*
(1.90)
-0.0641***
(-18.51)
_0'403***
(-10.25)
0.102***
(7.16)
0.337+**
(16.94)
0.255+*+
(8.01)

0.0586%**
(3.88)

-4 771%**
(-87.66)
Yes
Yes
23887
1681.83
0
0.8215
0.8209

3

0.513**+
(79.99)
0.0682%+*
(3.63)
0.706**+
(13.33)
0.0767*
(1.85)
-0.0641***
(-18.48)
_0'405***
(-10.30)
0.102***
(7.19)
0.338**+
(16.97)
0.255+*+
(7.99)

0.0310%*
(2.03)

-4.769***
(-87.47)
Yes
Yes
23887
1679.71
0
0.8212
0.8206

4

0.513***
(79.86)
0.0685***
(3.64)
0.705***
(13.30)
0.0767*
(1.85)
-0.0640%**
(-18.43)
_0.406***
(-10.30)
0.102+**
(7.19)
0.338***
(16.97)
0.255%**
(7.98)

0.0290*
(1.91)

-4.768***
(-87.61)
Yes
Yes
23887
1678.14
0
0.8212
0.8206

(5)

0.514%**
(79.76)
0.0682++*
(3.63)
0.706+**
(13.32)
0.0747*
(1.80)
-0.0642***
(-18.46)
_0_406***
(-10.29)
0.102+**
(7.19)
0.338**+
(16.97)
0.255+*+
(7.98)

0.0105
(0.68)

-4.766***
(-87.42)
Yes
Yes
23887
1668.67
0
0.8211
0.8204

(6)

0.514%**
(79.76)
0.0683**+
(3.64)
0.706***
(13.31)
0.0749*
(1.81)
-0.0642%**
(-18.46)
_0_405***
(-10.29)
0.102%**
(7.19)
0.338***
(16.97)
0.255+**
(7.99)

0.0145
(0.95)

-4.766%**
(-87.48)
Yes
Yes
23887
1669.67
0
0.8211
0.8205

I0)

0.515%**
(80.21)
0.0681***
(3.63)
0.708***
(13.39)
0.0737*
(1.79)
-0.0641***
(-18.44)
-0.410%+*
(-10.37)
0.102%**
(7.20)
0.338%**
(16.97)
0.254%**
(7.98)

-0.0172
(-1.24)
-4, 759***
(-87.04)
Yes
Yes
23887
1668.78
0
0.8211
0.8205

t statisticsin parentheses, * p<0.1 ** p<0.05 *** p<0.01, standard errors are corrected for firm clusters. ISP variables are defined in table 1, and other

variables defined in table 6.
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Panel C: Resultsof regressionsin threelargest portfolio shares approach

Exp. a
LnAT + 0.514***
(80.13)
YE + 0.0683***
(3.64)
CATA + 0.708***
(13.37)
DE + 0.0749*
(1.81)
QUICK - -0.0641***
(-18.42)
ROI - -0.408***
(-10.36)
LOSS + 0.102***
(7.20)
FOREIGN + 0.338***
(16.96)
OPINION + 0.254***
(7.95)
ISP_psl 0.0338*
(1.66)
ISP_ps2
ISP_ps3
IS psA
ISP_ps5
ISP_ps6
ISP_ps7
_cons -4.768***
(-87.66)
Industry Fixed Effect Yes
Y ear Fixed Effect Yes
N 23887
F(20, 3182) 1671.17
Prob> F 0
R-squared 0.8211
Adj R-squared 0.8205

@

0.514+**
(80.15)
0.0681+**
(3.63)
0.707+**
(13.37)
0.0747*
(1.81)
-0.0641***
(-18.45)
_0.409***
(-10.36)
0.102+**
(7.19)
0.338***
(16.96)
0.254***
(7.95)

0.0316
(1.44)

-4.768***
(-87.63)
Yes
Yes
23887
1673.84
0
0.8211
0.8205

3

0.514***
(80.12)
0.0684***
(3.64)
0.706***
(13.32)
0.0749*
(1.81)
-0.0642+**
(-18.45)
-0.407+**
(-10.33)
0.102+**
(7.19)
0.338***
(16.99)
0.255%**
(7.99)

0.0414
(0.93)

-4.765%**
(-87.62)
Yes
Yes
23887
1669.63
0
0.8211
0.8205

4

0.514%**
(79.91)
0.0682++*
(3.63)
0.707+**
(13.34)
0.0741*
(1.79)
-0.0642***
(-18.44)
_0_407***
(-10.32)
0.102%**
(7.19)
0.338**+
(16.97)
0.255+*+
(7.97)

0.00568
(0.17)

-4.765%**
(-87.69)
Yes
Yes
23887
1668.72
0
0.8211
0.8204

(5)

0.515%**
(80.01)
0.0680%**
(3.62)
0.706***
(13.34)
0.0717*
(1.73)
-0.0642+**
(-18.42)
_0.407***
(-10.34)
0.102+**
(7.19)
0.337+**
(16.93)
0.256%**
(8.02)

-0.0899*
(-1.85)

-4, 755%**
(-87.46)
Yes
Yes
23887
1668.52
0
0.8212
0.8205

(6)

0.514%**
(80.01)
0.0683**+
(3.64)
0.707+**
(13.36)
0.0743*
(1.79)
-0.0641***
(-18.40)
_0_407***
(-10.34)
0.102+**
(7.21)
0.338***
(16.97)
0.255+**
(7.98)

0.0179
(0.79)

-4.768***
(-87.99)
Yes
Yes
23887
1669
0
0.8211
0.8205

@

0.515%**
(80.12)
0.0683***
(3.63)
0.709***
(13.36)
0.0724*
(1.75)
-0.0642+**
(-18.41)
_0'408***
(-10.36)
0.103***
(7.24)
0.337+**
(16.96)
0.254***
(7.97)

-0.0419
(-1.60)
-4.755%**
(-87.44)
Yes
Yes
23887
1668.38
0
0.8211
0.8205

t statisticsin parentheses, * p<0.1 ** p<0.05 *** p<0.01, standard errors are corrected for firm clusters. ISP variables are defined in table 1, and other

variables defined in table 6.
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Panel D: Results of regressionsin portfolio share cutoff approach

Exp. a
LnAT +  0.513***
(80.25)
YE +  0.0681***
(3.63)
CATA +  0.703***
(13.26)
DE +  0.0736*
1.77)
QUICK - -0.0642***
(-18.47)
ROI - -0.404***
(-10.27)
LOSS +  0.101***
(7.13)
FOREIGN +  0.338***
(16.98)
OPINION +  0.255%**
(7.97)
ISP_p1 0.0840***
(3.22)
ISP_p2
ISP_p3
ISP_p4
ISP_p5
ISP_p6
ISP_p7
_cons -4.808***
(-84.55)
Industry Fixed Effect Yes
Y ear Fixed Effect Yes
N 23887
F(20, 3182) 1670.9
Prob> F 0
R-squared 0.8213
Adj R-squared 0.8207

@

0.514+**
(80.14)
0.0683+**
(3.63)
0.704***
(13.28)
0.0735*
1.77)
-0.0642+**
(-18.45)
-0.405***
(-10.28)
0.102+**
(7.17)
0.338***
(16.98)
0.255%**
(7.99)

0.0504**
(1.99)

-4.790***
(-84.92)
Yes
Yes
23887
1670.43
0
0.8211
0.8205

3

0.515%**
(79.91)
0.0682***
(3.63)
0.707***
(13.33)
0.0738*
(1.78)
-0.0642+**
(-18.45)
_0'407***
(-10.32)
0.102***
(7.19)
0.338%**
(16.97)
0.255%**
(7.98)

0.000651
(0.03)

-4.764***
(-86.91)
Yes
Yes
23887
1668.49
0
0.8211
0.8204

4

0.515%**
(79.59)
0.0682***
(3.63)
0.706%**
(13.33)
0.0738*
(1.79)
-0.0642+**
(-18.45)
_0_407***
(-10.32)
0.102+**
(7.18)
0.338%**
(16.96)
0.255%**
(7.98)

0.00212
(0.09)

-4.765%**
(-86.81)
Yes
Yes
23887
1668.34
0
0.8211
0.8204

(5)

0.515%**
(79.91)
0.0682%**
(3.63)
0.707+**
(13.34)
0.0737*
(1.78)
-0.0642+**
(-18.45)
_0.408***
(-10.35)
0.102%**
(7.19)
0.338***
(16.94)
0.255%**
(7.98)

-0.0206
(-0.74)

-4, 753***
(-85.03)
Yes
Yes
23887
1668.88
0
0.8211
0.8204

(6)

0.515%**
(79.93)
0.0682***
(3.63)
0.707%**
(13.33)
0.0738*
(1.78)
-0.0642***
(-18.45)
_0.407***
(-10.33)
0.102+**
(7.19)
0.338%**
(16.96)
0.255%**
(7.98)

-0.000740
(-0.03)

A.764***
(-84.65)
Yes
Yes
23887
1668.41
0
0.8211
0.8204

@

0.515%**
(80.30)
0.0680***
(3.63)
0.708***
(13.39)
0.0743*
(1.79)
-0.0643***
(-18.48)
-0.408%**
(-10.34)
0.102%**
(7.20)
0.337+**
(16.94)
0.255+**
(7.97)

-0.0496*
(-1.85)
-4.732%**
(-82.27)
Yes
Yes
23887
1669.8
0
0.8211
0.8205

t statisticsin parentheses, * p<0.1 ** p<0.05 *** p<0.01, standard errors are corrected for firm clusters. ISP variables are defined in table 1, and other

variables defined in table 6.
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Panel E: Results of regressionsin weighted mar ket share cutoff approach

Exp. (6]
LnAT + 0.513***
(79.94)
YE + 0.0682***
(3.63)
CATA + 0.704***
(13.26)
DE + 0.0744*
2.79
QUICK - -0.0642***
(-18.44)
ROI - -0.403***
(-10.23)
LOSS + 0.102***
(7.16)
FOREIGN + 0.338***
(16.97)
OPINION + 0.256***
(8.03)
ISP_wl 0.0480**
(2.54)
ISP_w2
ISP w3
ISP_w4
ISP_w5
ISP_w6
ISP_w7
_cons -4.784***
(-86.68)
Industry Fixed Effect Yes
Y ear Fixed Effect Yes
N 23887
F(20, 3182) 1671.86
Prob> F 0
R-squared 0.8212
Adj R-squared 0.8206

@

0.513**+
(79.95)
0.0683***
(3.64)
070 * % %
(13.28)
0.0740*
(1.79)
-0.0642***
(-18.43)
_0'404***
(-10.27)
0.102%**
(7.18)
0.338**+
(16.97)
0.256+**
(8.01)

0.0376**
(2.12)

-4.778***
(-86.96)
Yes
Yes
23887
1670.24
0
0.8212
0.8205

3

0.514%*+
(79.95)
0.0685***
(3.64)
0.707+*+
(13.36)
0.0757*
(1.83)
-0.0641***
(-18.44)
_0'407***
(-10.34)
0.102%**
(7.19)
0.338**+
(16.98)
0.255+*+
(7.96)

0.0245
(1.41)

-4.770%**
(-87.28)
Yes
Yes
23887
1672.74
0
0.8211
0.8205

4

0.514%**
(79.75)
0.0684***
(3.64)
0.706+**
(13.34)
0.0750*
(1.81)
-0.0641***
(-18.42)
_0_407***
(-10.33)
0.102%**
(7.20)
0.338**+
(16.96)
0.255+*+
(7.97)

0.0212
(1.26)

-4.770***
(-87.23)
Yes
Yes
23887
1670.77
0
0.8211
0.8205

(5)

0.515+**
(79.88)
0.0681***
(3.63)
0.707+*+
(13.34)
0.0737*
(1.78)
-0.0642***
(-18.46)
_0_408***
(-10.35)
0.102%**
(7.19)
0.338***
(16.97)
0.255+*+
(7.98)

-0.0102
(-0.52)

-4.760***
(-86.78)
Yes
Yes
23887
1667.09
0
0.8211
0.8204

(6)

0.515%**
(79.87)
0.0682***
(3.63)
0.707***
(13.33)
0.0738*
(1.79)
-0.0642+*+
(-18.45)
_0_407***
(-10.31)
0.102+**
(7.19)
0.338**
(16.97)
0.255%**
(7.99)

-0.000270
(-0.01)

-4.764***
(-86.31)
Yes
Yes
23887
1667.43
0
0.8211
0.8204

@

0.515%**
(80.24)
0.0678**+
(3.61)
0.708***
(13.36)
0.0741*
(1.79)
-0.0643***
(-18.48)
-0.408%**
(-10.34)
0.102%**
(7.19)
0.337+**
(16.96)
0.254%**
(7.97)

-0.0229
(-1.03)
-4.750***
(-84.42)
Yes
Yes
23887
1668.65
0
0.8211
0.8205

t statisticsin parentheses, * p<0.1 ** p<0.05 *** p<0.01, standard errors are corrected for firm clusters. ISP variables are defined in table 1, and other

variables defined in table 6.
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Pand F: Summary: Coefficients of the | SPvariablein the 35 audit fee pricing models

LnAF, = a, + a,LnAT, + a,YE, + @,CATA +a,DE, + @, QUICK,, + «,ROIl, +a,LOSS,
+a,FOREIGN, + @, OPINION,, +a,,ISP, +a, Industry + a Year + ¢,

Where:LnAF = natural logarithm of audit fees, Ln AT = natural logarithm of total assets, Y E = indicator variable which equalsto 1 for Dec 31. Year-end,
0 otherwise, CATA = ratio of current assetsto total assets, DE = ratio of long-term debt to total assets, winsorized at top 1%, QUICK = ratio of current
assets (less inventory) to current liabilities, winsorized at top 1%, ROI = ratio of earnings before interest and tax to total assets, winsorized at top and

bottom 1%, LOSS = indicator variable which equalsto 1 if afirm has negative net income, 0 otherwise, FOREIGN = indicator variable which equalsto

1if afirmhasforeign activities, 0 otherwise, OPINION = indicator variable which equasto 1 if afirm receives qualified audit report

M easurement Variable
] Square root of Squareroot of Number of
Assignment Approach Audit fees Total fees Assets Sales )
assets sales clients
1 0.0572***  0.0562*** 0.0208 0.0229 0.0185 0.0112 -0.0219
2 0.0637***  0.0586*** 0.0310** 0.0290* 0.0105 0.0145 -0.0172
3 0.0338* 0.0316 0.0414 0.00568 -0.0899* 0.0179 -0.0419
4 0.0840%*** 0.0504** 0.000651 0.00212 -0.0206 -0.000740 -0.0496*
5 0.0480** 0.0376** 0.0245 0.0212 -0.0102 -0.000270 -0.0229

N = the number of audit firmsin agiven industry; K = the number of industries that an audit firm serves

This table shows the coefficient of each ISP variable in each assignment approach-measurement variable combination. * p<0.1 ** p<0.05 *** p<0.01



Table 9: Results of | SP coefficients comparison

Panel A: | SP coefficients comparison in largest market share approach

ISP 2

0.13
(0.7175)

ISP 3

45.40
(0.0000)
41.63
(0.0000)

ISP 4

31.76
(0.0000)
28.67
(0.0000)
0.26
(0.6076)

ISP 5

57.01
(0.0000)
50.75
(0.0000)
0.16
(0.6896)
0.44
(0.5088)

ISP 6

64.21
(0.0000)
58.21
(0.0000)
2.60
(0.1071)
3.32
(0.0686)
3.19
(0.0739)

ISP 7

83.15
(0.0000)
82.73
(0.0000)
2221
(0.0000)
2315
(0.0000)
25.43
(0.0000)
16.73
(0.0000)

Chi-sguare statistics,p-value in parentheses* p<0.1 ** p<0.05 *** p<0.01

Panel B: | SP coefficients comparison in market share cutoff approach

ISP_m1l

ISP m2

ISP m3

ISP_m4

ISP m5

ISP_m6

ISP m2

1.83
(0.1759)

ISP m3

35.38
(0.0000)
28.98
(0.0000)

ISP m4

3321
(0.0000)
3111
(0.0000)
0.18
(0.6688)

ISP_m5

88.97
(0.0000)
77.24
(0.0000)
14.46
(0.0001)
8.42
(0.0037)

ISP_m6

83,51
(0.0000)
77.26
(0.0000)
853
(0.0035)
6.22
(0.0126)
1.11
(0.2912)

ISP_m7

97.62
(0.0000)
85.44
(0.0000)
31.90
(0.0000)
26.87
(0.0000)
15.48
(0.0001)
17.96
(0.0000)

Chi-square statistics,p-value in parentheses * p<0.1 ** p<0.05 *** p<0.01
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Panel C: | SP coefficients comparison in threelargest portfolio shares approach

ISP_psl

ISP_ps2

ISP_ps3

ISP_psA

ISP_ps5

ISP_ps6

ISP_ps2

0.07
(0.7886)

ISP_ps3 ISP_ps4
0.12 421
(0.7311) (0.0402)
0.21 3.69
(0.6503) (0.0546)
3.24
(0.0717)

ISP_ps5

24.25
(0.0000)
24.11
(0.0000)
20.21
(0.0000)
15.82
(0.0001)

ISP_ps6

2.59
(0.1073)
1.58
(0.2090)
0.97
(0.3241)
0.65
(0.4214)
20.46
(0.0000)

ISP_ps7

20.53
(0.0000)
18.71
(0.0000)
10.92
(0.0009)
6.82
(0.0090)
3.38
(0.0660)
12.39
(0.0004)

Chi-sguare statistics,p-value in parentheses* p<0.1 ** p<0.05 *** p<0.01

Panel D: | SP coefficients comparison in portfolio sharecutoff approach

ISP pl

ISP p2

ISP p3

ISP p4

ISP_p5

ISP_p6

ISP_p2

12.49
(0.0004)

ISP p3 ISP p4
2453 29.04
(0.0000) (0.0000)
8.98 10.28
(0.0027) (0.0013)
0.01
(0.9169)

ISP_p5

50.25
(0.0000)
22.34
(0.0000)
1.67
(0.1964)
2.64
(0.1043)

ISP_p6

31.38
(0.0000)
11.19
(0.0008)
0.01
(0.9313)
0.07
(0.7950)
213
(0.1444)

ISP_p7

49.27
(0.0000)
27.27
(0.0000)
7.49
(0.0062)
9.39
(0.0022)
2.88
(0.0900)
10.13
(0.0015)

Chi-square statistics,p-value in parentheses* p<0.1 ** p<0.05 *** p<0.01
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Panel E: | SP coefficients comparison in weighted market share cutoff approach

ISP w2 ISP w3 ISP w4 ISP_w5 ISP_w6 ISP w7
ISP w1l 3.03 4.62 7.95 61.41 35.18 42.03
(0.0816) (0.0316) (0.0048) (0.0000) (0.0000) (0.0000)
1SP_w2 1.59 3.53 40.95 21.64 32.50
(0.2070) (0.0603) (0.0000) (0.0000) (0.0000)
ISP_w3 0.18 12.00 497 13.63
(0.6741) (0.0005) (0.0258) (0.0002)
1SP_w4 14.56 7.03 1551
(0.0001) (0.0080) (0.0001)
ISP w5 2.19 1.61
(0.1385) (0.2050)
ISP_w6 5.59
(0.0181)

Chi-sguare statistics,p-value in parentheses* p<0.1 ** p<0.05 *** p<0.01

Panel F: Summary of the statistical differences between the audit fee-based measures
and the other measures of |1 SP coefficients

Square root of Square root Number of
Approach Total fees Assets Sales )
assets of sales clients
1 0.13 45.40*** 31.76%** 57.01*** 64.21*** 83.15%**
2 1.83 35.38*** 33.21%** 88.97*** 83.51** 97.62%**
3 0.07 0.12 4.21** 24 25%** 2.59 20.53***
4 12.49*** 24 53*** 29.04*** 50.25** 31.38*** 49.27***
5 3.03* 4.62** 7.95%** 61.41*** 35.18*** 42.03***

chi-square statistics, * p<0.1 ** p<0.05 *** p<0.01
This table shows how ISP measured by audit fees can be significantly different from | SPs measured by other variables
ineach assignment approach (i.e., al comparisons are between one ISP variable measured by audit fees and one of the

| SP variables measured by other variables in the same assignment approach).



Appendix 1:Portfolio share cutoff ratio for each auditor in each year

Auditor and corresponding portfolio shar e cutoff ratio

Y ear ) TOtal, PW cutoff ratio EY  cutoff ratio DT  cutoff ratio KP cutoffratio AA cutoff ratio
industries

2000 67 56 0.0179 57 0.0175 56 0.0179 55 0.0182 55 0.0182
2001 68 58 0.0172 64 0.0156 54 0.0185 61 0.0164 57 0.0175
2002 70 60 0.0167 66 0.0152 60 0.0167 63 0.0159

2003 70 61 0.0164 67 0.0149 62 0.0161 64 0.0156

2004 69 61 0.0164 66 0.0152 62 0.0161 62 0.0161

2005 69 61 0.0164 66 0.0152 62 0.0161 63 0.0159

2006 69 60 0.0167 64 0.0156 63 0.0159 62 0.0161

2007 69 61 0.0164 64 0.0156 64 0.0156 61 0.0164

2008 70 59 0.0169 64 0.0156 64 0.0156 62 0.0161

2009 70 59 0.0169 64 0.0156 63 0.0159 62 0.0161

2010 70 60 0.0167 64 0.0156 65 0.0154 63 0.0159

This table shows the number of industries that each auditor servesin each year. For an auditor to be recognized as an expert in a certain industry in a specific year, the portfolio share of that industry for

the auditor should exceed the portfolio shre cutoff ratio. The cutoff ratio is calculated as 1/ N

industries !

where N,

industries

is the number of industries that an auditor servesin acertain year. The audit

firms include PricewaterhouseCoopers LLP (PW), Ernst & Young LLP (EY), Deloitte & Touche LLP (DT), KPMG LLP (KP), and Arthur Andersen LLP (AA). AA is considered as one of the Big5
auditors for year 2000 and 2001. From year 2002 to 2010, only Big4 auditors are considered in cal culating the cutoff ratios.



Appendix 2: Correlations of variablesin audit fee model

Panel A: Correlations of variablesin audit fee model in largest market share approach

LnAF LnAT YE CATA DE QUICK ROI LOSS  FOREIGN OPINION

LnAF 1

LnAT 0.7846* 1

YE 0.0592*  0.0627* 1
CATA -0.2655*  -0.5093* -0.1512* 1
DE 0.1731* 0.2760* 0.1278* -0.4756* 1
QUICK -0.2745*  -0.3062*  0.0130*  0.4843* -0.2549* 1
ROI 0.2917*  0.4559* -0.0725* -0.2540* 0.0876* -0.2175* 1

LOSS -0.2131*  -0.3496* 0.0557* 0.1911*  0.0376* 0.2010* -0.5903* 1
FOREIGN 0.4074* 0.2381* -0.0564* 0.1056* -0.0797* -0.0387* 0.1803* -0.0933* 1
OPINION  -0.1091* -0.2132* 0.0240*  0.0300* -0.0215* -0.0647* -0.3803* 0.2263* -0.0723* 1

IsP_1 0.1294*  0.1625* 0.00870 -0.0929* 0.0286* -0.0712* 0.0778* -0.0739* 0.0108 -0.0330*
ISP_2 0.1308* 0.1640* 0.00880 -0.0914* 0.0296* -0.0699* 0.0767* -0.0748* 0.0133* -0.0332*
ISP_3 0.1194*  0.1677* 0.00640 -0.0957* 0.0212* -0.0787* 0.0761* -0.0790* -0.00280  -0.0257*
ISP_4 0.1180* 0.1648* -0.00720 -0.0886* 0.0198* -0.0810* 0.0774* -0.0813* -0.00270  -0.0280*
ISP_5 0.1110*  0.1516* 0.0109 -0.0928* 0.0251* -0.0661* 0.0723* -0.0741* 0.000500  -0.0369*
ISP_6 0.1080*  0.1490* 0.000600 -0.0829* 0.0185* -0.0666* 0.0750* -0.0741* 0.000500  -0.0363*

ISP_7 0.0171*  0.0491* 0.00260 -0.0198* 0.0164* 0.00540 -0.0196* 0.00280  -0.0570* -0.0121

ISP1  ISP.2 ISP.3 ISP4 ISP5 ISP6 ISP 7
1

0.9485* 1

0.7910* 0.7817* 1

0.7189* 0.7076* 0.8519* 1

0.7914* 0.7766* 0.7489* 0.6588* 1

0.7541* 0.7400* 0.7095* 0.6686* 0.8687* 1

0.3618* 0.3671* 0.2881* 0.2765* 0.4381* 0.4270* 1
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Panel B: Correlations of variablesin audit fee model in market share cutoff approach

LnAF LnAT YE CATA DE QUICK ROIL LOSS FOREIGN OPINION ISP ml1 [SPm2 ISP m3 ISP m4 ISP m5 ISP m6 ISP m7
LnAF 1
LnAT 0.7846* 1
YE 0.0592*  0.0627* 1
CATA -0.2655* -0.5093* -0.1512* 1
DE 0.1731*  0.2760* 0.1278* -0.4756* 1
QUICK -0.2745% -0.3062* 0.0130*  0.4843* -0.2549* 1
ROI 0.2917*  0.4559* -0.0725* -0.2540* 0.0876* -0.2175* 1
LOSSs -0.2131* -0.3496* 0.0557*  0.1911* 0.0376* 0.2010* -0.5903* 1
FOREIGN 0.4074* 0.2381* -0.0564* 0.1056* -0.0797* -0.0387* 0.1803* -0.0933* 1
OPINION  -0.1091* -0.2132* 0.0240*  0.0300* -0.0215* -0.0647* -0.3803* 0.2263* -0.0723* 1
ISP_m1 0.1338* 0.1686* -0.0199* -0.0867* 0.0338* -0.0736* 0.0803* -0.0666* 0.00120  -0.0329* 1

ISP_m2 0.1428* 0.1731* -0.0177* -0.0877* 0.0240* -0.0732* 0.0887* -0.0752*  0.0183* -0.0387* | 0.8845* 1

ISP_m3 0.1347*  0.1793* -0.00190 -0.0878* 0.0217* -0.0659* 0.0731* -0.0694*  0.0226* -0.0313* | 0.7738* 0.7911* 1

IsP_m4 01307 0.1638* -0.0162* -0.0761* 0.0163* -0.0714* 0.0743* -0.0725*  0.0303* -0.0300* | 0.6998* 0.7492* 0.8109* 1

ISP_m5 0.1228* 0.1797* -0.0147* -0.0848* 0.0246* -0.0675* 0.0884* -0.0743*  0.0206* -0.0340* | 0.7710* 0.7746* 0.7568* 0.6414* 1

ISP_m6 0.1149* 0.1698* -0.0232* -0.0782* 0.0252* -0.0716* 0.0841* -0.0748*  0.0133* -0.0327* | 0.7933* 0.8133* 0.7350* 0.6917* 0.8895* 1

ISP_m7 0.0159*  0.0635* -0.00330 -0.0250* 0.0316* -0.00280 -0.0106 -0.00740 -0.0691*  -0.00750 | 0.4636* 0.4490* 0.3823* 0.3054* 0.6046* 0.5582* 1
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Panel C: Correlations of variablesin audit fee model in threelargest portfolio shares approach

LnAF LnAT YE CATA DE QUICK ROIL LOSS FOREIGN OPINION ISPpsl 1SPps2 [SPps3 1SPpsd |ISPps5 [ISPps6 ISP ps/
LnAF 1
LnAT 0.7846* 1
YE 0.0592*  0.0627* 1
CATA -0.2655* -0.5093* -0.1512* 1
DE 0.1731*  0.2760* 0.1278* -0.4756* 1
QUICK -0.2745* -0.3062* 0.0130*  0.4843* -0.2549* 1
ROI 0.2917*  0.4559* -0.0725* -0.2540* 0.0876* -0.2175* 1
LOSS -0.2131* -0.3496* 0.0557* 0.1911* 0.0376*  0.2010*  -0.5903* 1
FOREIGN 0.4074* 0.2381* -0.0564* 0.1056* -0.0797* -0.0387* 0.1803* -0.0933* 1
OPINION  -0.1091* -0.2132* 0.0240*  0.0300* -0.0215* -0.0647* -0.3803* 0.2263* -0.0723* 1
ISP_psl 0.0681*  0.0300* 0.0569* -0.00500 -0.0465* 0.0329* -0.0413* 0.00490  0.0382* 0.000700 1

ISP_ps2 0.0603*  0.0345* 0.0689* -0.0176* -0.0347* 0.0291* -0.0332* 0.00350  0.0280* 0.000300 | 0.8330* 1

ISP_ps3 0.0562*  0.1635* 0.0829* -0.2039* 0.0972* -0.0779* 0.0208* -0.0410* -0.1323* -0.00790 | 0.3318* 0.3728* 1

ISP psA  0.0869* 0.1824* 0.0748* -0.1680* 0.0650* -0.0662* -0.00490 -0.0451*  -0.1056* 0.00230 | 0.4341* 0.4494* 0.6179* 1

ISP_ps5 0.0545*  0.2257* 0.1151* -0.2839* 0.1158* -0.1037* 0.0319* -0.1069* -0.1988* -0.0147* | 0.3382* 0.3599* 0.5090* 0.5611* 1

ISP_ps6 0.0612* 0.0544* 0.0739* -0.0350* -0.0232* 0.0244* -0.0575* -0.00280 0.0102 0.00150 | 0.7582* 0.7331* 0.2688* 0.3992* 0.4807* 1

ISP_ps7  -0.0426* -0.0964* 0.0676* 0.1359* -0.1135* 0.1963* -0.1982* 0.1204* -0.00170 0.0256* 0.4964* 0.5056* 0.1333* 0.2265* 0.2755* 0.5361* 1
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Panel D: Correlations of variablesin audit fee model in portfolio share cutoff approach

LnAF LnAT YE CATA DE QUICK ROIL LOSS FOREIGN OPINION ISP pl ISP p2 ISP p3 ISP p4 ISP p5 ISP p6 ISP p7
LnAF 1
LnAT 0.7846* 1
YE 0.0592*  0.0627* 1
CATA -0.2655* -0.5093* -0.1512* 1
DE 0.1731*  0.2760* 0.1278* -0.4756* 1
QUICK -0.2745* -0.3062* 0.0130*  0.4843* -0.2549* 1
ROI 0.2917*  0.4559* -0.0725* -0.2540* 0.0876* -0.2175* 1
LOSS -0.2131* -0.3496* 0.0557* 0.1911* 0.0376*  0.2010*  -0.5903* 1
FOREIGN 0.4074* 0.2381* -0.0564* 0.1056* -0.0797* -0.0387* 0.1803* -0.0933* 1
OPINION  -0.1091* -0.2132* 0.0240*  0.0300* -0.0215* -0.0647* -0.3803* 0.2263* -0.0723* 1
ISP_pl 0.0669* -0.0237* 0.0981* 0.1376* -0.0799* 0.2002* -0.1899* 0.1251* 0.1219* 0.0328* 1
ISP_p2 0.0654* -0.0251* 0.0872* 0.1432* -0.0845* 0.2014* -0.1914* 0.1228* 0.1193* 0.0298* 0.9530* 1
ISP_p3 0.0807*  0.0577* 0.1248* -0.0122 -0.00550 0.1078* -0.1603* 0.0807*  -0.00800 0.0328* 0.6043* 0.6122* 1
ISP_p4 0.0905*  0.0426* 0.0319* 0.1121* -0.0722* 0.1283* -0.1471* 0.0846* 0.0562* 0.0169* 0.7461* 0.7497* 0.5941* 1
ISP_p5 0.0509* -0.00180 0.0813* 0.0921* -0.0658* 0.1816* -0.1840* 0.1168* 0.0729* 0.0267* 0.8535* 0.8529* 0.6204* 0.7792* 1
ISP_p6 0.0550* 0.0139* 0.0518* 0.1046* -0.0686* 0.1476* -0.1529* 0.0895* 0.0526* 0.0158* 0.7930* 0.7887* 0.5272* 0.8204* 0.8342* 1
ISP_p7 -0.0201* -0.0949* 0.0649* 0.1466* -0.0944* 0.2034* -0.1861* 0.1222* 0.0610* 0.0261* 0.7326* 0.7342* 0.4817* 0.6419* 0.7755* 0.7678* 1
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Panel E: Correlations of variablesin audit fee model in weighted mar ket share cutoff approach

LnAF
LnAT
YE
CATA
DE
QUICK
ROI
LOSS
FOREIGN
OPINION
ISP_wl
ISP_w2
ISP_w3
ISP w4
ISP_w5
ISP_w6

ISP w7

0.7846*

0.0592*

-0.2655*

0.1731*

-0.2745*

0.2017*

-0.2131*

0.4074*

-0.1091*

0.0947*

0.1155*

0.0971*

0.1488*

0.0778*

0.0818*

-0.0243*

LnAT

1
0.0627*
-0.5093*
0.2760*
-0.3062*
0.4559*
-0.3496*
0.2381*
-0.2132*
0.0238*
0.0413*
0.1174*
0.1447*
0.0404*
0.0443*

-0.0869*

YE

1
-0.1512*
0.1278*
0.0130*
-0.0725*
0.0557*
-0.0564*
0.0240*
0.0620*
0.0478*
0.0672*
0.00650
0.0631*
0.0368*

0.0479*

CATA

1
-0.4756*
0.4843*
-0.2540*
0.1911*
0.1056*
0.0300*
0.1039*
0.0938*
-0.0767*
-0.0173*
0.0633*
0.1040*

0.1445*

DE

1

-0.2549*
0.0876*
0.0376*
-0.0797*
-0.0215*
-0.0610*
-0.0566*
-0.0124
-0.0263*
-0.0447*
-0.0647*

-0.0891*

QUICK

1
-0.2175*
0.2010*
-0.0387*
-0.0647*
0.1492*
0.1245*
-0.00560
-0.00770
0.1418*
0.1234*

0.1908*

ROI

1

-0.5903*
0.1803*

-0.3803*
-0.1504*
-0.1249*
-0.0304*
-0.00240
-0.1568*
-0.1347*

-0.1795*

LOSS FOREIGN OPINION ISP wl 1SP w2 1SP w3 1SP w4 ISP w5 ISPw6e  ISPw7
1
-0.0933* 1
0.2263*  -0.0723* 1
0.0964* 0.1014* 0.0116 1
0.0754* 0.1093* 0.00910 | 0.9054* 1
-0.0140*  0.0140* -0.000900 | 0.5224* 0.5358* 1
-0.0249*  0.0734* -0.0134* | 0.6145* 0.6471* 0.6424* 1
0.0985* 0.0597* 0.0107 0.8440* 0.8190* 0.5681* 0.6776* 1
0.0779* 0.0710* 0.00360 | 0.8159* 0.7927* 0.4842* 0.6993* 0.8374* 1
0.1245* 0.0707* 0.0216* 0.6968* 0.6802* 0.4051* 0.4785* 0.7200* 0.7218* 1
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Appendix 3: Count of clientsaudited by industry specialized auditors
Panel A: Count of client companies audited by industry specialized auditor PW

Approach Variable 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total

AF 250 363 362 354 363 328 311 285 302 281 308 3507

TF 246 381 361 358 359 335 318 282 305 287 348 3580

ISP by AT 235 314 318 372 290 258 242 245 251 281 380 3186
Largest SA 255 266 308 363 283 238 238 240 239 231 248 2909
MS SQAT 244 288 332 352 319 279 282 233 177 269 264 3039
SQSA 236 298 306 297 294 231 230 256 219 166 240 2773

NC 247 240 207 207 220 157 110 154 148 147 142 1979

AF 326 422 431 372 491 406 403 284 310 344 359 4148

TF 346 435 409 389 437 403 398 320 328 391 458 4314

ISP by AT 332 401 378 471 414 339 264 341 339 415 411 4105
M cutoff SA 299 367 390 370 380 357 355 348 275 362 409 3912
SQAT 339 403 347 421 351 318 249 244 258 343 335 3608

SQSA 321 427 319 3% 323 313 324 324 245 321 329 3640

NC 287 229 262 283 272 182 158 167 187 194 190 2411

AF 63 105 116 120 153 148 101 101 101 89 98 1195

TF 63 96 162 163 153 148 127 101 79 89 86 1267

ISP by AT 42 48 55 57 55 51 46 44 43 45 46 532
3largest SA 34 32 40 38 38 35 34 31 52 36 37 407
PS SQAT 51 75 97 105 99 90 79 80 72 84 80 912
SQSA 103 139 148 159 150 151 144 146 141 166 149 1596

NC 140 169 190 247 183 177 169 214 159 172 224 2044

AF 308 400 500 509 494 438 458 469 408 433 467 4884

TF 297 385 483 482 481 440 450 469 442 433 444 4806

ISP by AT 204 254 322 330 313 276 267 268 261 285 288 3068
PS cutoff SA 307 384 472 490 471 453 441 448 440 456 470 4832
SQAT 331 407 513 497 508 467 459 470 462 487 486 5087

SQSA 360 431 527 542 521 497 478 489 500 519 523 5387

NC 360 439 540 554 535 488 456 478 472 474 504 5300

AF 300 410 509 515 501 466 456 484 443 462 463 5009

TF 324 401 511 515 501 471 456 484 443 452 471 5029

ISP by AT 265 320 391 393 357 337 263 283 203 285 304 3401
WMS SA 329 419 449 458 404 399 447 450 432 457 464 4708
cutoff SQAT 355 438 535 528 516 499 480 489 482 508 518 5348
SQSA 362 454 553 520 500 469 466 467 467 487 480 5225

NC 336 434 477 503 508 443 438 449 453 469 486 4996
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Panel B: Count of client companies audited by industry specialized auditor EY

Approach Variable 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total
AF 160 137 255 310 275 273 222 239 249 401 319 2840

TF 159 147 288 294 282 267 210 239 245 386 324 2841

| SP by AT 166 196 283 284 286 292 299 315 324 341 276 3062
Largest MS SA 158 162 291 297 298 294 303 304 332 383 363 3185
SQAT 166 205 295 280 286 274 302 371 419 410 401 3409

SQSA 149 186 290 306 274 350 364 328 401 471 446 3565

NC 249 324 495 558 457 540 580 634 667 733 651 5888

AF 164 209 314 331 323 318 336 418 349 429 355 3546

TF 177 223 341 345 366 366 403 404 358 460 397 3840

I SP by AT 178 245 308 297 292 293 360 386 451 464 429 3703
M S cutoff SA 169 218 321 372 305 315 366 427 430 468 436 3827
SQAT 247 257 316 358 372 385 439 469 465 480 403 4191

SQSA 249 241 379 407 376 391 405 430 448 480 425 4231

NC 252 418 447 589 451 566 623 669 680 651 566 5912

AF 100 136 173 167 162 164 157 146 148 162 178 1693

TF 100 136 138 167 162 152 157 146 148 148 144 1598

| SP by AT 70 73 98 101 102 98 95 94 93 93 92 1009
3largest PS SA 63 75 46 43 41 44 46 44 43 43 41 529
SQAT 100 115 98 101 126 122 95 121 122 125 129 1254

SQSA 104 136 173 167 162 164 157 156 148 174 166 1707

NC 183 228 223 221 209 215 223 224 234 244 242 2446

AF 367 454 569 570 566 577 629 637 677 655 642 6343

TF 356 449 554 570 566 577 609 637 662 671 642 6293

ISP by AT 217 381 488 503 482 501 568 597 611 618 617 5583
PS cutoff SA 275 392 560 565 539 539 558 566 571 585 569 5719
SQAT 343 439 590 609 582 606 652 639 658 662 649 6429

SQSA 374 477 603 639 586 625 649 656 665 684 661 6619

NC 349 440 573 601 563 600 621 641 652 657 656 6353

AF 369 479 609 662 603 602 637 630 671 679 650 6591

TF 334 377 535 594 586 600 649 630 644 633 632 6214

| SP by AT 201 339 421 430 411 419 431 450 469 470 445 4486
WMSS cutoff SA 177 344 389 408 380 395 409 462 414 430 405 4213
SQAT 359 471 587 608 569 599 654 636 702 676 671 6532

SQSA 386 492 611 621 590 599 619 654 694 721 696 6683

NC 377 456 602 614 572 600 619 645 671 652 649 6457
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Panel C: Count of client companies audited by industry specialized auditor DT

Approach Variable 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total
AF 57 81 186 190 221 220 270 243 209 156 211 2044

TF 57 39 205 195 215 217 262 245 211 164 161 1971

| SP by AT 71 64 225 195 242 236 247 228 201 172 161 2042
Largest MS SA 78 105 226 207 249 261 261 251 208 193 188 2227
SQAT 45 81 198 207 212 237 238 210 214 155 173 1970

SQSA 55 79 211 217 231 229 221 213 206 197 162 2021

NC 44 46 192 221 233 244 248 181 155 165 180 1909

AF 69 122 232 239 248 251 309 297 273 244 289 2573

TF 93 120 237 256 255 260 299 312 281 236 225 2574

I SP by AT 115 178 255 261 282 275 289 280 265 310 328 2838
M S cutoff SA 119 137 275 285 298 295 308 301 296 276 299 2889
SQAT 94 92 231 240 221 246 249 233 209 234 207 2256

SQSA 93 m 242 244 219 220 228 221 222 222 208 2230

NC 86 114 207 216 245 246 266 219 203 204 194 2200

AF 41 53 119 155 126 155 159 151 147 194 171 1471

TF 41 53 137 155 147 155 159 151 147 194 175 1514

| SP by AT 41 53 119 130 43 44 47 45 125 122 120 889
3largest PS SA 41 78 147 155 154 155 159 151 148 147 146 1481
SQAT 63 84 148 155 152 154 133 128 125 127 120 1389

SQSA 59 106 147 155 154 155 159 190 190 194 192 1701

NC 7 112 176 219 187 186 193 190 190 194 194 1918

AF 173 269 377 398 376 368 420 391 382 391 421 3966

TF 187 258 408 439 378 428 422 391 367 391 394 4063

ISP by AT 94 176 266 278 284 283 276 306 325 330 336 2954
PS cutoff SA 158 246 399 430 413 388 382 382 354 382 374 3908
SQAT 188 280 429 436 424 448 430 413 416 442 425 4331

SQSA 208 292 436 450 499 455 468 473 469 476 491 4717

NC 223 290 452 487 519 504 499 472 462 470 464 4842

AF 130 184 344 391 329 340 358 378 365 316 315 3450

TF 109 197 352 394 329 342 366 400 348 313 350 3500

| SP by AT 97 170 264 274 286 281 222 210 292 288 235 2619
WMSS cutoff SA 110 191 318 320 334 332 340 330 298 305 332 3210
SQAT 162 193 328 351 374 364 374 352 324 380 382 3584

SQSA 164 247 339 346 398 395 409 363 325 326 388 3700

NC 224 313 454 461 459 476 501 469 410 426 401 4594
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Panel D: Count of client companies audited by industry specialized auditor KP

Approach Variable 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total
AF 18 28 90 47 36 45 49 74 78 71 75 611

TF 22 23 57 50 36 50 60 74 78 71 72 593

ISP by AT 19 20 56 49 49 49 54 49 53 61 52 511
Largest MS SA 17 23 60 28 27 37 38 37 40 49 52 408
SQAT 86 104 176 159 163 169 171 160 162 154 160 1664

SQSA 96 117 187 177 179 169 166 158 160 167 164 1740

NC 112 132 215 198 206 206 206 172 170 197 199 2013

AF 42 37 113 72 193 161 73 171 90 81 86 1119

TF 43 46 69 71 79 65 73 172 90 89 96 893

| SP by AT 49 49 56 57 58 57 72 68 79 78 99 722
M S cutoff SA 38 83 117 115 113 108 115 77 82 65 71 984
SQAT 100 124 185 185 187 180 177 166 166 167 153 1790

SQSA 102 123 196 198 194 180 176 176 183 152 160 1840

NC 124 155 173 168 181 184 183 176 176 162 170 1852

AF 31 45 85 81 116 101 103 155 158 155 160 1190

TF 88 122 85 81 116 68 71 155 158 155 160 1259

| SP by AT 77 94 119 117 120 109 103 98 96 91 96 1120
3largest PS SA 31 45 25 26 60 44 19 98 18 91 96 553
SQAT 97 113 135 137 141 136 130 124 123 120 125 1381

SQSA 127 143 177 172 209 182 180 175 177 176 179 1897
NC 130 171 216 209 210 193 189 184 184 182 190 2058

AF 213 291 463 444 445 432 419 401 399 391 401 4299
TF 214 279 443 444 440 432 414 401 380 382 401 4230

ISP by AT 161 238 155 202 223 229 267 261 202 203 210 2351
PS cutoff SA 205 299 433 420 421 387 387 369 389 388 406 4104
SQAT 240 320 449 445 440 418 398 380 411 398 408 4307
SQSA 268 346 495 505 504 473 457 426 441 429 450 4794
NC 264 340 483 477 477 469 447 417 449 440 471 4734
AF 231 267 395 386 388 396 356 357 370 355 383 3884
TF 203 282 339 342 388 403 356 354 370 326 343 3706
ISP by AT 137 156 155 223 224 229 190 148 149 185 192 1988
WMS cutoff SA 168 229 306 303 332 318 309 291 356 344 307 3263
SQAT 222 269 399 395 396 387 366 366 362 354 383 3899
SQSA 227 309 477 467 482 437 443 419 429 431 452 4573

NC 241 332 472 454 454 416 405 396 378 381 410 4339
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Panel E: Count of client companies audited by industry specialized auditor AA

Approach Variable 2000 2001 Total
AF 90 89 179

TF 92 98 190

ISP by AT 57 82 139
Largest MS SA 36 107 143
SQAT 94 83 177

SQSA 102 81 183

NC 155 188 343

AF 142 152 294

TF 118 157 275

ISP by AT 136 155 291
M cutoff SA 120 169 289
SQAT 139 152 291

SQSA 113 148 261

NC 170 211 381

AF 98 102 200

TF 98 104 202

ISP by AT 62 71 133
3largest PS SA 78 80 158
SQAT 100 89 189

SQSA 98 104 202

NC 100 112 212

AF 279 354 633

TF 269 330 599

ISP by AT 229 221 450
PS cutoff SA 269 310 579
SQAT 294 343 637

SQSA 314 361 675

NC 325 372 697

AF 230 262 492

TF 207 292 499

ISP by AT 152 158 310
WM S cutoff SA 182 180 362
SQAT 251 328 579

SQSA 306 338 644

NC 328 400 728




