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ABSTRACT 

 

I examine how industry accounting complexity affects the relative importance of 

audit industry leadership and engagement office size, for quality of audit outcomes. 

Recent studies report that both office level industry leaders and larger engagement offices 

provide higher quality audits. Given the low correlation between industry leadership and 

office size, these findings are puzzling. I argue that the effects of these office level 

characteristics vary according to industry complexity. In a sample of clients of Big 4 

auditors from 2003 – 2009, my results are consistent with this prediction. Office industry 

leadership affects audit quality to a greater extent for clients in industries with more 

complex accounting, while office size matters more for clients in less complex industries. 

I infer differential audit quality from properties of client earnings and the likelihood of a 

going concern report. Finally, I find that the differential effects are priced in the market 

for audit services, as industry leaders earn incrementally higher fees in complex 

industries. 
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Chapter 1 

Introduction 

I examine how accounting complexity affects the relative importance of audit 

industry expertise and practice office size for audit quality and audit fees. My results 

confirm that both auditor industry leadership and engagement office size are important 

office level determinants of audit quality and audit fees, but that the effects of each 

manifest differently across unique industries. Wallman (1996) and Francis et al. (1999) 

argue for more emphasis on the engagement office as a unit of analysis in audit research. 

In response, empirical studies to date have examined two office level characteristics that 

affect audit fees and properties of client earnings associated with audit quality, i) whether 

the auditor is an industry leader, and ii) the size of the engagement office. Francis et al. 

(2005) and Reichelt and Wang (2010) demonstrate that office level auditor industry 

expertise, in conjunction with national industry expertise, is positively associated with 

audit fees and measures of audit quality, respectively. However other studies find that 

individual practice office size is associated with higher audit fees (Choi et al. 2010) and 

audit outcomes considered to be consistent with higher audit quality (Francis and Yu 

2009; 2010; Choi et al. 2010). The studies on office size also suggest that the size of an 

engagement office is the dominant determinant of audit quality, over office level industry 

leadership. Given the low correlation between office level industry leadership and 

engagement office size, these two sets of findings are puzzling.  

One caveat to the studies on office effects is that they all examine their respective 

research questions with the assumption that findings are consistent across industries. 

Thus the studies do not provide any industry context in their analysis. I propose that the 
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effects of office level industry leadership and office size vary according to industry 

complexity. Similar to Peterson (2008), I define complexity as, the amount of uncertainty 

related to the mapping of transactions or potential transactions and standards into the 

financial statements. Different industries have operational and regulatory characteristics 

which give rise to differing levels of transaction-related uncertainty; in effect leading to 

more or less accounting complexity (Danos et al. 1989; Simunic 1989; Solomon et al. 

1999; Cahan et al. 2008). Auditor industry leaders have deep knowledge of accounting 

and financial reporting issues within their respective industries (Reichelt and Wang 2010) 

while larger engagement offices have more ―in-house‖ experience in dealing with audits 

of a more general clientele (Francis and Yu 2009). However simply by being larger, 

engagement offices do not necessarily have experience contending with complex 

industry-specific issues. Accordingly my first prediction is: auditors that are industry 

leaders affect audit quality to a greater extent (i.e.,, ―matter more‖) for clients in 

industries with more complex accounting and regulatory filing requirements, while office 

size matters more than auditor industry leadership for clients in other, less complex 

industries. 

In addition to accounting complexity and audit quality, I examine complexity and 

audit pricing. Prior research shows that audit quality is priced in the market, and that 

higher quality auditors charge higher fees (Tirole 1990; Craswell et al. 1995; Ferguson et 

al. 2003; Francis et al. 2005; Choi et al. 2008). However audit pricing is not just a 

function of auditor characteristics, but also client characteristics (Simunic 1980; Choi et 

al. 2010). Clients in more complex industries require greater auditor resources than 

clients in less complex industries. Thus auditors of more complex firms should earn fee 
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premiums. Then, to the extent that office level industry leaders matter more for audit 

quality for firms in more complex industries, I predict that: office level industry leaders 

earn incrementally higher audit fees in more complex industries.
1
 

My predictions all concern the influence of accounting complexity on the 

differential effects of auditor industry leadership and engagement office size. To examine 

them empirically, I first develop two industry level measures of accounting complexity. 

For my primary measure, I rely on guidance provided by The American Institute of 

Certified Public Accountants (AICPA). The AICPA periodically issues AICPA Audit and 

Accounting Guides to deliver advice for handling complex audit and accounting issues 

across a variety of industries. To construct my primary measure, I map industries, by two 

digit SIC Code, to the presence (i.e., a more complex industry) or absence (i.e., a less 

complex industry) of one of these AICPA Guides.  For sensitivity, I construct a second, 

composite industry-level measure of complexity based on ten firm characteristics I argue 

are indicative of more complex accounting. 

To examine my first prediction on the effects of complexity on the relative 

importance of different office characteristics for audit quality, I next partition my full 

sample into two mutually exclusive subsamples, based on whether a firm is in a complex 

industry or not. It is difficult to measure audit quality per se because the only observable 

outcome of the audit is the audit report, which is a generic template, and the vast majority 

of reports contain a standard clean opinion (Francis 2004). Therefore, following prior 

research (e.g. Francis and Yu 2009; Reichelt and Wang 2010; Choi et al 2010), I infer 

                                                 
1
 Given that prior research shows that audit quality is priced in the market, a positive association between 

auditor characteristics and audit fees can also be viewed as corroborating evidence for my first prediction. 
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audit quality differences from statistical properties of audited client earnings.
2
 

Accordingly, using ordinary least squares, I model properties of audited earnings as a 

function of office size and industry leadership for the two subsamples, including 

extensive controls for firm factors which may pose risk as omitted variables. Finally, I 

compare results across the two subsamples. My hypotheses predict that i) industry 

leadership will have a greater effect on the quality of client earnings than office size for 

firms in the subsample of more complex industries, while ii) office size will affect quality 

to a greater extent for firms in the subsample of less complex industries. 

The specific properties of audited earnings that I examine in my models are; 

abnormal accruals from a modified Jones (1991) model, and meeting or just beating 

earnings benchmark targets. In addition, I examine the likelihood of a firm receiving a 

going concern audit report, as prior research associates a higher propensity with greater 

auditor independence, and thus higher audit quality (Francis 2010). I measure office size 

for each unique audit office as the aggregate audit fees received from SEC registrants 

(Francis and Yu 2009), and I consider an audit firm to be an office level industry leader if 

the firm is the leading auditor, in terms of aggregated audit fees, among all firms in a city 

for a particular industry (2 digit SIC code, Francis and Yu 2009; Choi et al. 2010). Both 

office size and office level industry leadership are determined on an annual basis.  

To examine my second prediction on the effects of complexity on the relative 

importance of different office characteristics for audit fees, I estimate an audit fee model 

similar to Choi et al. (2010). For a pooled-cross sectional sample of firms, I model audit 

fees as a function of office size and industry leadership, and include extensive firm and 

                                                 
2
 See Francis (2010) for a discussion of this approach as a framework for examining research questions 

regarding audit quality. 
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industry controls. Then, to specifically examine the role of complexity on auditor 

characteristics for audit fees, I include a dummy variable equal to one when a firm is in a 

complex industry, as well as interaction terms between complexity and both office size 

and industry leadership. My hypothesis predicts that industry leaders will earn 

incrementally higher audit fees in complex industries, thus I expect the interaction term 

between office level industry leadership and industry complexity to be positive.
3
 

I test my hypotheses using a final sample of 15,516 firm-year observations from 

clients of Big 4 auditors over the period of 2003 – 2009. I use a Big 4-only sample as 

non-Big 4 firms are rarely determined to be local industry leaders, and thus including 

them may bias my results. My results are consistent with my predictions, that industry 

leaders matter more for audit quality and audit fees for firms in more complex industries, 

while local office size matters more for firms in less complex industries. Specifically, I 

find that SEC registrants audited by office level industry leaders have lower abnormal 

accruals, and a lower likelihood of meeting or just beating prior period earnings, but only 

for the subsample of firms considered to be in more complex industries. In addition, firms 

in complex industries that are audited by industry leaders are more likely to receive going 

concern audit reports. On the other hand, office size has little to no effect on implied 

audit quality for firms in more complex industries. By comparison, I find that SEC 

registrants audited by larger offices have lower abnormal accruals, a lower likelihood of 

meeting of just beating prior period earnings, and a higher likelihood of receiving a going 

concern audit report only in the subsample of firms in less complex industries. That is, 

                                                 
3
 I make no prediction on how office size might affect fees in simple versus complex industries.  If, as I 

predict, office size is less relevant for the quality of audited earnings in more complex industries, then I 

would expect no fee effect at all. On the other hand, it is possible that larger offices enjoy economies of 

scale in more complex industries, and thus earn fewer fees.  
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industry leadership is of consequence to audit quality only in industries with complex 

accounting and financial reporting, whereas engagement office size affects audit quality 

only for clients in industries with less complexity. Finally, I report that auditors of firms 

in complex industries earn fee premiums, and that office level industry leaders earn 

incrementally higher audit fees in more complex industries. My findings on audit fees 

suggest the audit market generally prices specialty audit services when they matter most, 

but that some inefficiencies may exist as well. All of my results are generally robust to 

different measures of industry leadership and office size, and different model 

specifications. 

My study contributes to the literature in several ways. First, it reinforces the 

importance of examining the engagement office as a unit of analysis in empirical audit 

research (Wallman 1996; Francis et al. 1999). My results are consistent with prior 

findings that local engagement office size and office-level industry leadership (but not 

national-only industry leadership) are important determinants of audit quality.
4
  However 

unlike previous research, my study identifies, and empirically illustrates, the importance 

of industry-specific accounting attributes in understanding the effects of auditor office 

level characteristics on audit quality. More specifically, previous studies interpret an 

average, statistical relationship, derived from cross-sectional regressions, as a general 

effect of office characteristics (i.e., industry leadership and office size affect audit 

quality). In this study, I show that industry leadership and office size are not universally 

important in their effect on audit quality, but have differential effects, depending on client 

accounting complexity.  

                                                 
4
 See, for example, Ferguson et al. (2003), Francis et al. (2005), Reichelt and Wang (2010), Choi et al. 

(2010), and Francis and Yu (2009, 2010). 
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Second, my study provides one potential explanation for reconciling two 

contrasting streams of literature as to which auditor characteristics affect audit quality. 

Ferguson et al. (2003), Francis et al. (2005), and Reichelt and Wang (2010) all report that 

local industry leaders provide higher quality audits. Choi et al. (2010) and Francis and Yu 

(2009, 2010) demonstrate that larger engagement offices provide higher quality audits, 

while controlling for industry leadership.  However the correlation between industry 

leadership and office size is low, ranging from -0.15 in Francis and Yu (2010) to 0.15 in 

this study.
5
 My study shows that, while both office-level characteristics are important 

determinants of audit quality, the effect of each is dependent on client characteristics such 

as accounting complexity. Thus while both sets of findings have validity, I suggest that 

one office effect dominates the other, across prior studies, based on differences in 

research designs. To provide additional support for this, in sensitivity tests I first repeat 

both Reichelt and Wang (2010) and Francis and Yu (2009), using a pooled cross-

sectional sample from the period 2003 – 2009. In general, I am able to repeat the results 

from both studies; industry leadership is a significant determinant of audit quality using 

Reichelt and Wang‘s models, while office size (but not industry leadership) is the 

dominant effect using Francis and Yu‘s models. However, when I partition the sample 

based on industry-level accounting complexity, I find that with both models, industry 

leadership (office size) is a significant determinant of audit quality for firms in industries 

with more (less) complex accounting. This suggests that the unique designs inherent to 

each study mask the effects of one office characteristic over the other in cross-section, 

leading to an overly general interpretation of the respective findings. Contrary to this, my 

                                                 
5
 One explanation for this may be that larger engagement offices tend to be in larger cities, with more 

competition among firms and, accordingly, a lower likelihood of any one firm dominating an industry. 
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study shows that the market for audit quality is more nuanced, and that various office 

level characteristics affect audit quality differently, depending on the attributes of the 

client. 

Third, my study contributes to the audit fee literature. Complementing and 

confirming prior literature, I find that industry leaders and larger engagement offices earn 

higher fees (see for example, Craswell et al. 1995; Ferguson et al. 2003; Francis et al. 

2005; and Choi et al. 2010). I add to this by next reporting that auditors of firms with 

more complex accounting earn higher fees. Finally, I show that industry leaders earn 

incrementally higher fees for audits of firms with more complex accounting. This 

complements my analysis of industry leadership and audit quality, and suggests that 

industry leaders earn fee premiums when their specialty services matter most for audit 

quality. However, in addition to reporting that industry leaders earn incrementally higher 

fees for audits of firms with more complex accounting, I also report that industry leaders 

earn fee premiums for firms with less complex accounting.  Under that scenario, I find no 

evidence that industry leadership corresponds to an increase in the quality of an audit. 

This suggests that, industry leadership provides some incremental benefit even in simple 

industries, or possibly that an inefficiency exists in the audit market, and warrants further 

study. 

Finally, my results on complexity and audit fees should also interest public 

companies and audit firms. The Big 4 firms heavily market their services based on 

expertise and leadership by industry.
6
 My study shows that industry leadership matters 

                                                 
6
 Web-sites for all of the Big 4 firms stress the organization of their ―team members‖ along industry lines 

―to develop deep knowledge of clients‘ businesses and to provide an informed perspective on today‘s 

complex market challenges (KPMG, http://www.kpmg.com/US/en/Pages/default.aspx).‖ Deloitte, for 

example, prominently displays the following on their web-site, ―We‘ve built dedicated teams around each 

http://www.kpmg.com/US/en/Pages/default.aspx
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for audit quality only in certain industries (i.e., those with more complex accounting), yet 

industry leaders earn fee premiums for firms across a much broader spectrum of 

industries, including those with less complex accounting. This finding is useful not only 

for companies in selecting an auditor, but also for audit firms in how they market their 

expertise, and price audit services.  

My study contributes in a broader sense to the limited, but growing literature on 

firm complexity.
7
 This line of research is particularly timely, as the effects of complexity 

on financial reporting quality is a topic of current discussion among auditors, firms, and 

regulators. For example, a recent KPMG survey of 1,400 corporate executives found that 

94% of respondents agreed that managing complexity is important to the success of their 

business (KPMG International 2011). In the same survey, 63% of respondents identified 

―Information Management,‖ of which accounting is one component, as a leading cause of 

complexity.
8
  Regulators as well have progressively expressed concern for the increasing 

complexity of financial reporting.  As evidence, the House of Representatives 

unanimously passed a bill in February, 2007 to require the Financial Accounting 

Standards Board, and the Public Company Accounting Oversight Board to report 

                                                                                                                                                 
industry we serve, tapping professionals who have spent years in senior positions with leading companies. 

Their experience brings a strategic and practical perspective on what works — and what doesn‘t. Our teams 

include high-profile luminaries who are widely recognized as leaders in their industries, bringing the 

profound knowledge and cutting-edge insight required to meet today‘s biggest challenges 

(http://www.deloitte.com/view/en_US/us/index.htm).‖ 
7
 Firm complexity has been studied extensively in the management literature (see the literature review in 

Bozarth et al. 2009), but the field is still underdeveloped in the finance and, particularly, accounting 

literature. Notable exceptions include; Peterson (2008) and Plumlee and Yohn (2010), who both examine 

the effects of accounting complexity on firm misreporting; Bushman et al. (2004), who examine 

organizational complexity and corporate governance systems; Doyle et al. (2007), in which complexity is 

found to be a determinant of internal control weaknesses; and Boone et al. (2007), who find that board size 

and independence increase as firms grow and become more complex over time. 
8
 Further stressing the timeliness of the topic, as of April, 2010, KPMG‘s new trademarked moniker is 

―cutting through complexity‖ (http://www.kpmg.com). 

http://www.deloitte.com/view/en_US/us/index.htm
http://www.kpmg.com/
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annually on their efforts to reduce the complexity in financial reporting (H.R. 755).
9
 

Finally, I provide two new empirical measures of accounting complexity that can be 

applied in future studies. 

The next chapter provides background information on office level studies to date 

and develops testable hypotheses. Chapter 3 presents my research design, sample 

selection, and descriptive statistics, while Chapter 4 reports the primary empirical results.  

Chapter 5 presents sensitivity tests, and Chapter 6 concludes. 

 

                                                 
9
 The bill is currently in committee in the Senate (S.834). 
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Chapter 2 

Background and Hypothesis Development 

The Office as a Unit of Analysis 

Recent studies have emphasized the importance of the local engagement office of 

Big 4 firms as the primary unit of analysis in empirical audit research (Wallman 1996; 

Francis et al. 1999). Big 4 firms are decentralized organizations, that operate through 

city-based practice offices. Each office has considerable autonomy with respect to client 

contracting, and the delivery of audits for individual clients (Francis et al. 1999; 

Reynolds and Francis 2000; Craswell et al. 2002). Moreover, the audit report is signed 

and issued on the letterhead of the specific Big 4 office administering an audit for a 

particular client. Therefore, given the continued interaction of engagement offices with 

local clients, a significant portion of auditor expertise and client knowledge is office- and 

client-specific (e.g. Francis et al. 1999; Reynolds and Francis 2000; Ferguson et al. 2003; 

Francis et al. 2005). Office level studies thus far have predominantly focused on the 

effects of office industry leadership, and office size on audit quality. 

Office Level Industry Leadership 

Initial empirical studies examining office level auditor expertise focused on the 

effects of auditor industry leadership. This was based on prior research which provided 

evidence that audit firms considered to be industry leaders at the aggregate, national level 

provide a higher quality audit. Examples of national level studies include Craswell et al. 

(1995) and DeFond et al. (2000) who both report that national audit industry leaders earn 

fee premiums; Balsam et al. (2003) and Kwon et al. (2007) who each report that clients of 
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national industry leaders have less earnings management, as evidenced by lower 

discretionary accruals; and Krishnan (2003), who finds that national industry leaders are 

more likely to issue a going concern audit report.
10

 Drawing from these studies, and the 

argument by Wallman (1996) and Francis et al. (1999) for examining each practice office 

as a unique and relevant unit of analysis, Ferguson et al. (2003) and Francis et al. (2005) 

re-examine the role of audit industry expertise in the pricing of audits, based on a joint 

national and office level framework. Both studies report that there is an average fee 

premium associated with industry expertise when the auditor is both a national and office 

level industry leader, but never when the auditor is only a national industry leader (i.e., 

without also being an office level leader). Thus their results imply that office level 

industry leadership is a necessary condition for auditors to earn a fee premium. 

More recent studies extend the analysis of industry leadership at the office level, 

and confirm the importance of the engagement office as a unit of analysis in empirical 

audit research. Reichelt and Wang (2010) examine the association between industry 

leadership and properties of client earnings. In a sample of firms from 2003 – 2007, they 

find that auditors that are joint national and office level, or office level-only industry 

leaders provide the highest quality audits, as evidenced by lower client abnormal 

accruals, a lower propensity for clients to meet or just beat analysts‘ forecasts, and a 

greater likelihood of issuing a going-concern audit opinion. Two concurrent studies 

                                                 
10

 There are other examples of studies that examine industry leadership at the national-level that are less 

relevant to my study, however still warrant some discussion. Dunn and Mayhew (2004), for example, 

report that national industry leaders provide more useful financial statements to the capital markets, as 

evidenced by higher AIMR scores for clients of national industry leaders. Kwon et al. (2007) examine 

effects of national auditor industry leadership in a global setting, and find that find that clients of industry 

leaders have higher quality earnings, and that the impact of auditor industry leadership on earnings quality 

increases as the legal environment weakens. Lim and Tan (2008) provide evidence that audit quality is less 

likely to be impaired with the provision of non-audit services in the case of leaders compared to non-

leaders. Finally, Romanus et al. (2008) find that national-level auditor industry leadership is associated with 

a lower likelihood of client restatements. 
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examine the association between auditor industry leadership and the cost of capital. Li et 

al. (2010) find that firms audited by joint national level and office level or office-only 

industry leaders have a lower cost of debt capital, while Li et al. (2009) report that firms 

audited an office-only industry leader have a lower cost of equity capital. Consistent with 

Ferguson et al. (2003) and Francis et al. (2005), neither Reichelt and Wang (2010) or Li 

et al. (2010) find evidence of differential quality when an auditor is a national-only 

leader.
11

  

Thus the results on industry leadership as an office characteristic affecting audit 

outcomes suggest being only a national industry leader does not translate to a fee 

premium, or to higher audit quality (as implied from properties of client earnings). Only 

when the auditor is also an office level leader, in the same industry, is there an effect on 

audit outcomes. In other words, research thus far has found that industry leadership 

affects audit fees and audit quality only when an auditor is a joint national and office 

level, or an office level-only industry leader. Thus the deep personal knowledge of 

clients, derived from servicing clients out of city-based practice offices, is necessary for 

industry knowledge and expertise to be distributed by the firm to other offices and 

clients. 

Engagement Office Size 

In contrast to the studies on the effect of office level industry leadership on audit 

quality, three recent studies report evidence that it is office size that is the dominant office 

characteristic affecting audit quality, and not office level industry leadership. Studies by 

                                                 
11

 Li et al. (2009) do not include a measure national industry leadership in their models.  
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Francis and Yu (2009; 2010, hereafter ―FY‖) argue that larger local offices have greater 

collective ―in-house‖ SEC experience, and therefore more expertise in detecting material 

misstatements in the financial reports of SEC registrants. Accordingly, they predict that 

larger offices are more likely to detect and report material misstatements in the financial 

statements, in effect arguing that larger local offices should provide higher quality audits. 

In a sample of Big 4 clients from 2003 – 2005, FY (2009) find that larger offices are 

associated with lower client abnormal accruals, a lower likelihood that clients will report 

small positive earnings or a small increase in earnings, and a greater propensity of issuing 

a going-concern audit opinion.  FY (2010) complements and extends FY (2009), and 

reports that Big 4 office size is also negatively associated with client restatements, again 

suggesting that office size positively affects audit quality. In both studies, FY explicitly 

include control variables for both national and city level industry leaders in all of their 

models.
12

  With a one exception, none of the coefficients on their industry leadership 

variables are significantly different from zero. The lone exception is in their analysis of 

going-concern audit opinions, where city level industry leaders are more likely to issue a 

GC opinion. FY also re-estimate their models excluding office size, and report that city 

level industry leadership is generally associated with higher audit quality.
13

 

Choi et al. (2010) argue that larger offices are less economically dependent on any 

one client, and accordingly are less likely to acquiesce to client pressure for substandard 

                                                 
12

 With the exception of Reichelt and Wang (2010), none of the studies examining the effects of office level 

industry leadership discuss or otherwise control for office size as a potential confounding factor. Reichelt 

and Wang (2010) state that including a fee-based measure of office size in all of their models does not 

affect their inferences. However, they do not tabulate or otherwise report the direction and significance of 

the office size variable in their ―additional‖ tests, relegating discussion to a footnote (FN 2, p. 51). 
13

 FY conclude that, ―office size may be more important than auditor industry leadership in explaining 

earnings quality, but further investigation is needed,‖ (FY, pp. 1547-1548) providing additional motivation 

for this study. 
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reporting. Similar to FY, they predict that larger engagement offices are associated with 

lower client abnormal accruals, but they also predict that larger offices earn higher fees. 

They find support for both predictions in a sample of U.S. audit client firms from the 

period 2000 – 2005. In all of their empirical models, Choi et al. (2010) control for office 

level industry expertise, and find that the effect of industry leadership is either 

insignificant, or has a considerably smaller effect than office size. Consistent with FY, 

Choi et al. (2010) conclude that office size dominates the effect of industry leadership for 

audit quality. 

Thus the results on office size as an auditor characteristic affecting audit 

outcomes suggest that larger offices generate a fee premium, and are associated with 

audit outcomes consistent with higher quality audits. The results also suggest that the 

effect of office size dominates the effect of office level industry leadership (Francis and 

Yu 2009; Choi et al. 2010). 

Summary of Office Level Studies and Research Question 

To sum, in response to arguments for analyzing auditor effects at the engagement 

office level (Wallman 1996; Francis et al. 1999), audit researchers have examined two 

primary office characteristics found to affect audit quality; 1) whether an auditor is 

considered an office level industry leader, and 2) the size of the local audit office. 

Empirical studies have provided support for the effects of both. Ferguson et al. (2003), 

Francis et al. (2005), Reichelt and Wang (2010), and Li et al. (2010), for example, find 

that office level industry leaders provide a higher quality audit. Francis and Yu (2009; 

2010) and Choi et al. (2010), on the other hand, report that it is office size that has a more 
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dominant effect on audit quality. Yet the correlation between office level industry 

leadership and office size is quite low, suggesting that larger offices are less likely to be 

industry leaders.
14

  Thus, the two sets of results discussed above are seemingly at odds 

with each other, and raise the obvious question as to which office level characteristic is 

the dominant determinant of audit quality? Does office level industry leadership affect 

audit quality more than office size, or is office size the more dominant effect?  

A limitation of office level studies to date is the conclusion of a general effect of 

industry leadership and office size on audit quality, across all firms and industries. Most 

prior studies, including Reichelt and Wang (2010) and Francis and Yu (2009), use 

ordinary least squares in pooled cross-section to examine the effects of industry 

leadership and office size on properties of client earnings.
15

 Thus their conclusions are 

based on average effects, across all firms and industries, of changes in office 

characteristics.
16

 However, a priori there is little reason to believe that the effects of 

industry leadership and office size are similar across industries. Industry leadership and 

office size are office qualities that evolved differently, and represent different dynamics 

of the audit market. Industry leadership is the result of efforts (either implicit or explicit) 

to concentrate some portion of a local practice on audits of firms in specific industries, 

                                                 
14

 The correlation between office level industry leadership and office size (both measured with audit fees) 

ranges from -0.15 in Francis and Yu (2010) to 0.15 in the current study. One explanation for the low 

correlation may be that larger offices tend to be in larger markets, where audit market competition is likely 

to be higher. Thus any one auditor is less likely to dominate a particular industry. Further study of local 

audit market dynamics in relation to industry leadership and office size is warranted. 
15

 One notable exception is Cahan et al. (2008), who examine the demand for auditor industry leadership 

across industries with differing investment opportunity sets. In their study, Cahan et al. (2008) find that 

auditors are more likely to specialize in industries with higher investment opportunity sets. 
16

 A primary focus of this paper is auditors that are industry leaders. Thus, from this point forward I 

concentrate my discussion at the industry level instead of the company level. 



 

17 

 

 

while office size is a function of a broader effort to increase clientele in general.
17

 

Accordingly, the knowledge, experience, and ability to deal with specific client needs, 

gained from being an industry leader, as compared to working in a larger office, is likely 

to be different. Consequently, I expect a differential effect of the importance of these 

audit office characteristics for audit quality, depending upon client and client-industry 

characteristics. I argue that one such qualifying characteristic is accounting complexity. 

Consequently, in this study I examine whether and how industry level accounting and 

financial reporting complexity affects the relative importance of industry leadership, and 

office size, in explaining differential audit quality. 

Hypotheses development 

Following Peterson (2008), I define accounting complexity as the amount of 

uncertainty related to the mapping of transactions, or potential transactions, and 

accounting standards into the financial statements. Accordingly, accounting complexity 

arises from two related sources; operational complexity, which generates varying degrees 

of transactional complexity, and the application of accounting and regulatory standards. 

For example, firms with international operations often utilize derivatives to hedge 

currency, and other risks. Derivatives trading can involve extremely complex financial 

transactions, and inherently generates uncertainty in the accounting for such transactions 

(see Hunt and Kennedy 2004 for a review). As well, the Financial Accounting Standards 

Board (FASB) has issued numerous standards that accountants must interpret and apply 

                                                 
17

 As a practical example, larger offices need not necessarily be leaders in any one industry; while smaller 

offices can be an industry leader despite their size.  
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when accounting for derivatives, augmenting the accounting uncertainty inherent to that 

generated by the transactions alone.
18

 

 On an industry level, diverse operational and regulatory characteristics give rise 

to accounting and reporting complexity (Danos et al. 1989; Simunic 1989; Solomon et al. 

1999; Cahan et al. 2008; SEC 2007). Intuitively, accounting complexity is not 

homogenous across industries, but rather a continuum whereby some industries can, on 

average, be considered more complex than other industries. Along this continuum are 

industries that have relatively few unique accounting and reporting concerns, and other 

industries that have increasingly complex accounting. For example, most would agree 

that the oil and gas industry is significantly more complex (in nearly every respect) than 

the retail industry. If industry-specific knowledge is an important factor for the 

production of a quality audit (e.g. Reichelt and Wang 2010), then it stands to reason that 

industry leaders affect the quality of audit outcomes to a greater extent for clients in 

industries with more complex accounting and regulatory filing requirements. 

Furthermore, though auditors working in larger offices have more collective human 

capital, and thus are better able to administer to a general clientele (Francis and Yu 

2009), office size alone is not indicative of the specialized knowledge required to detect 

reporting problems in complex industries. Therefore, I do not expect a significant effect 

of office size on audit outcomes for clients in complex industries. Stated formally, my 

first hypothesis, in alternative form, is: 

                                                 
18

 Examples of the numerous standards which address derivatives include, Statement of Financial 

Accounting Standards Nos. 133, 137, 138, 140, 149, 155, 157, 159, and 160 (Guay et al. 2008; FASB 

Derivatives implementation Group, 2010). As well, to date over 190 responses to implementation issues 

have been generated just for SFAS 133 (FASB Derivatives implementation Group).  
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H-1: In industries with more complex accounting and reporting 

requirements, auditor industry leadership affects the quality of 

audited client earnings more than engagement office size. 

If audit industry leaders affect audit quality to a greater extent for clients in 

industries with more complex accounting, it follows that industry leaders affect audit 

quality to a lesser extent for clients in industries with less complex accounting. In other 

words, given the relatively uncomplicated accounting for clients in less complex 

industries, engaging an auditor that is an industry leader likely does not provide any 

incremental benefit for audit quality, over auditors that are not industry leaders. Thus I do 

not expect a significant effect of industry leadership on audit quality in less complex 

industries. Unlike industry leadership, office size is a function of client fees without 

regard for the type of client. Accordingly, while larger engagement offices have greater 

collective ―in-house‖ experience administering audits of public companies (Francis and 

Yu 2009; 2010), that experience is generalizable, and not necessarily specific to the 

demands of any one industry. Therefore I expect the effects of larger offices on the 

quality of audited client earnings to be greatest for those industries that are more 

straightforward (i.e., less complex) in their accounting. Thus my second formal 

hypothesis, in alternative form, is:   

H-2: In industries with less complex accounting and reporting 

requirements, engagement office size affects the quality of audited 

client earnings more than auditor industry-leadership. 

My first two hypotheses examine the effect of industry complexity on the 

relationship between auditor office characteristics and audit outcomes. My final 
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hypothesis extends this analysis and investigates the effect of complexity on the fees 

auditor‘s charge their clients. 

Tirole (1990) argues that service quality is priced in the market for professional 

services, and that high-quality service providers should be able to charge higher fees than 

low-quality service providers. Similar to other professionals, such as attorneys and 

physicians, this argument has broad empirical support in the market for audit services. 

For example, Craswell et al. (1995), Ferguson et al. (2003), and Francis et al. (2005) all 

find that industry leaders earn fee premiums, while Choi et al. (2010) find that larger 

engagement offices earn fee premiums.  

In addition to service quality, audit fees are also a function of client 

characteristics, such as client size, client-specific risk, and client complexity (Simunic 

1980; Choi et al. 2008). Audits of more complex clients require greater resources, both in 

time and auditor expertise, to provide assurance that material misstatements are 

discovered, and reported. Accordingly, I expect auditors of more complex firms to earn 

fee premiums.  But if, as H-1 predicts, industry leadership leads to higher earnings 

quality for clients in complex industries, then industry leaders should be able to charge 

incrementally higher fees for those clients. Thus, my final hypothesis, in alternative form, 

is: 

H-3: Audit industry leaders earn incrementally higher audit fee 

premiums in industries with more complex accounting and 

reporting requirements.
19

 

                                                 
19

 Choi et al. (2010) report that larger engagement offices provide higher quality audits, and earn higher 

audit fees.  In H-2, I predict that the effects of office size on audit quality are predominantly observed in 

less complex industries. But there is little reason to expect that any effect on audit fees is localized to firms 

with less complex industries.  Larger offices are predominantly in larger cities (e.g. New York, Boston, Los 
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Chapter 3 

Research Design 

I examine the effects of industry accounting complexity on the relative 

importance of auditor industry leadership, and office size, for audit quality and audit fees. 

Paramount to my study is the ability to measure industry accounting complexity. In my 

empirical tests, I utilize two proxies to capture differences in firms across industries with 

varying levels of operational, and reporting complexity.  My primary, and most objective 

measure, is based on accounting guidance provided by the American Institute of Certified 

Public Accountants (AICPA). As a sensitivity test, I construct a second, composite 

industry-level measure of firm accounting characteristics that capture cross-industry 

differences in operational complexity. 

AICPA Audit and Accounting Practice Guides 

In response to increasing financial and regulatory complexity, the American 

Institute of Certified Public Accountants has issued a series of Audit and Accounting 

Practice Guides.
20

 The guides summarize complex new standards and reporting practices, 

and provide objective advice for managing audit and accounting issues. Table 1, Panel A 

lists the twenty-six guides that have been issued to date, arranged by whether a guide 

encompasses a single industry (e.g. ―Airlines‖), addresses a specific type of reporting or 

                                                                                                                                                 
Angeles), where services, in general, are more expensive. Yet larger offices may also benefit from 

economies of scale, and thus may actually charge lower fees for certain clients. It is difficult to discern how 

these two opposing factors influence audit fees based on office size and industry complexity, therefore I 

make no formal hypothesis with respect to office size and audit fees. 
20

 http://www.aicpa.org/publications/accountingauditing/aaguides/Pages/AuditAccountingGuides.aspx.  

http://www.aicpa.org/publications/accountingauditing/aaguides/Pages/AuditAccountingGuides.aspx
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class of transactions (e.g. ―Employee Benefit Plans‖), or other audit-related issues (e.g. 

―Analytical Procedures‖).
21

  

[INSERT TABLE 1] 

To derive my primary measure of accounting complexity, I categorize industries 

by two-digit SIC code with the presence (a more complex industry) or absence (a less 

complex industry) of an AICPA Audit and Accounting Practice Guide. For some industry 

audit-guide pairings, the mapping process is straight forward, but for other pairings the 

matching process is more nuanced. For example, SIC Code 13 – Oil and Gas Extraction 

maps directly to the AICPA Guide, Entities with Oil and Gas Producing Activities. In 

contrast, the AICPA Guide entitled Federal Government Contractors does not provide 

coverage for a specific industry, but there are certain industries for which the guide is 

more applicable. For example, aerospace and defense firms, computer services 

companies, and engineering and construction firms often receive a significant percentage 

of their revenues from government contracts.
22,23

 Therefore I map the Federal 

Government Contractors AICPA guide to industries with the most defense, computer 

services, and engineering services firms (SIC Codes 37, 73, and 87, respectively).  Table 

1, Panel B lists all two-digit SIC codes and, if present, a corresponding AICPA Guide 

(from Figure 1, Panel A).  

                                                 
21

 The classification is my own, and by no means mutually exclusive. 
22

 For 2008, aerospace and defense firms, computer services firms, and engineering firms received 47.7%, 

19.0%, and 11% of the dollars awarded to the 100 contractors with largest total government contracts. The 

top five government contractors in terms of dollars awarded were all defense-related firms. In 2008 these 

five firms received from 18% (The Boeing Co.) to 35% (Lockheed Martin Corp.) of their total revenues 

from government contracts (median of 26%). The top five contractors in the computer services and 

engineering services industries received a median 22% and 11%, respectively of their total revenue from 

government contracts for 2008. (source: http://washingtontechnology.com/toplists/top-100-lists/2009.aspx). 
23

 Computer services companies are explicitly discussed as well by a second guide, Auditing Revenue in 

Certain Industries, which focuses heavily on revenue recognition in the computer hardware and software 

industry. 
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For my empirical tests, I first assign a dichotomous variable, Audit_Guide, a value 

of 1 for firms in industries matched to an AICPA Guide, and 0 otherwise. Based on this 

classification, 26% of the firm-year observations in my final sample are in industries 

associated with an AICPA Audit and Accounting Practice Guide (Panel B of Table 5). 

Next, I split the final sample of firms into two subsamples based on the presence 

(Audit_Guide = 1; industries with more complex accounting), or absence (Audit_Guide = 

0; industries with less complex accounting) of an AICPA Guide. Finally, for each of the 

two subsamples I analyze the association of office size and industry leadership with 

measures of client earnings quality common in extant literature, and compare the results 

across the two subsamples. My hypotheses predict that industry leadership will have a 

greater effect on earnings quality for firms in industries associated with an AICPA Guide 

(the subsample where Audit_Guide = 1), while office size will affect earnings quality to a 

greater extent for firms in industries not associated with an AICPA Guide (the subsample 

where Audit_Guide = 0).  

Composite Measure of Industry Complexity 

 As a sensitivity test to my primary measure, I develop a second, broader measure 

of industry-level complexity, based on firm accounting characteristics that I argue capture 

cross-industry differences in operational complexity. Complexity arises from uncertainty 

in determining the most appropriate manner with which to communicate the economic 

substance of a business event, and increases as the underlying details and associated 

accounting treatment for transactions increase. More complex transactions require the 

preparer to interpret complicated economic events (e.g. the consolidation of multiple 
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business and geographic segments), apply complex rules (e.g. SFAS 133), and often 

require multifaceted estimation of critical assumptions (e.g. accounting for stock options 

and derivatives). Given the similarities of (difference in) economic operations, 

accounting systems, and methods within (between) industries, firms in certain industries, 

on average, have greater operational and accounting complexity than firms in other, less 

complicated industries.  Thus my second measure of accounting complexity is a 

composite industry-level measure comprised of the following ten firm characteristics: 

Firm-size and the number of segments, investment opportunity set, total accruals, 

volatility of operations, operating cycle, capital intensity, intangibles, research and 

development, and firm financing. 

 A number of prior studies have used firm size and the number of firm segments as 

a measure of complexity (e.g. Boone et al. 2007; Doyle et al. 2007; Coles et al. 2008). 

Larger, more diverse firms have increased organizational complexity, including a greater 

likelihood of having foreign transactions, special purpose entities, and merger and 

acquisition activity (Doyle et al. 2007). I measure firm size as the market value of a 

firm‘s equity, and the number of segments as the industry-average of the sum of firms‘ 

business and geographic segments.
24

  

 Cahan et al. (2008) argue that when the investment opportunity set (IOS) is 

relatively high for firms, that audit industry leaders make costly investments in industry-

specific knowledge, in response to the ―complex accounting and auditing issues 

associated with the nature and levels of industry-specific IOS (pg. 1399).‖ Thus they 

correlate higher IOS with more complex accounting. I measure industry IOS using scores 

                                                 
24

 I acknowledge that larger firms likely have better internal controls (Doyle et al. 2007), which may 

weaken my analysis.  However, even with better controls I argue that larger firms have, on average, more 

complex accounting. 
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from a factor analysis of four variables for firm investment: 1) prior investment intensity 

for years t-2 through t, 2) the geometric growth in the book value of assets from years t-2 

to t, 3) the ratio of the market value to book value of assets at the end of year t, and 4) the 

ratio of research and development expenditures to the book value of assets at the end of 

year t (Baber et al. 1996; Cahan et al. 2008).  IOS is then calculated as the median of the 

firm-level IOS in a given industry, by 2 digit SIC code. Fit statistics for the factor 

analysis, and other IOS descriptives (not shown) are similar to Cahan et al. (2008). 

 Accruals require assumptions about future cash flows and are thus subject to 

estimation errors (Palepu et al. 2000). The larger, or more complicated a firm‘s accruals 

are, the greater the propensity for estimation error in the accrual process, and by 

implication the greater the complexity (Dechow and Dichev 2002). Four of my measures 

relate to the propensity to make errors in accrual estimation as a proxy for complexity. 

First I use a firm‘s total accruals, calculated as the difference between operating income 

and operating cash flows, scaled by beginning of year total assets (Reichelt and Wang 

2010). Next, following Dechow and Dichev (2002), I use the volatility of a firm‘s 

operations, measured as the variance of a firm‘s cash flows from operations for year t-3 

to year t (scaled by total assets). Third, I use the length of a firm‘s operating cycle, 

defined as the average time between acquiring inventory, and receiving cash proceeds 

from the sale of inventory, and measured as the sum of days‘ inventory and days‘ 

accounts receivable (Lee and Masulis 2009). Finally, I consider firms in industries that 

require high levels of investment in capital assets as higher in  accounting complexity. I 

measure capital intensity as gross property, plant, and equipment, scaled by sales (Francis 

et al. 1999).  
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By their very definition, intangibles require subjective assessment and estimation, 

and thus give rise to accounting complexity (Skinner 2008; DiPiazza et al. 2006). 

Complexities arise for example in determining when to record an intangible asset and at 

what value, and assessing impairments and write-downs of intangible assets. Similar to 

this, determining when and how to apply costs to research and development requires 

subjective assessment and estimation The larger the intangibles and R&D, the greater the 

uncertainty in estimation and, accordingly, the more complex the accounting. Intangibles 

and R&D are as reported in Compustat, both scaled by lagged total assets.
25,26

 

Finally, firms can finance operations and growth through a number of different 

securities of varying financial and reporting complexity. Examples include common and 

preferred stocks, debt of varying terms and maturities, secured versus unsecured debt, 

senior versus subordinated debt, and hybrid securities such as preference shares, 

convertibles and warrants.  Given the many options available to firms, the FASB has 

issued a continuous stream of statements, EITF pronouncements, and other reporting 

requirements and guidance on the issue.
27

 In addition, public firms that seek external 

financing are subject to Federal and State regulation, as well as stock exchange rules.
28

 

                                                 
25

 SFAS 141(r) and SFAS 142 provide guidance on recording intangible assets. The Standards are written 

such that most of the intangible assets that firm‘s now record on the balance sheet arise from goodwill 

generated through acquisitions. This does not however change the tenor of my overall argument, as 

valuation and impairment determination still require subjective estimation, regardless of how the goodwill 

was generated. 
26

 Missing values of both are assumed to be zero. 
27

 Examples include, SFAS 123 /SFAS 123(r), Accounting for Stock-Based Compensation; SFAS 128, 

Earnings per Share; SFAS 129, Disclosure of Information about Capital Structure; EITF Issue No. 98-5, 

Accounting for Convertible Securities with Beneficial Conversion Features or Contingently Adjustable 

Conversion Ratios; FASB Staff Position APB 14-1, Accounting for Convertible Debt Instruments That May 

Be Settled in Cash upon Conversion (Including Partial Cash Settlement); and APB Opinion No. 14, 

Accounting for Convertible Debt and Debt Issued with Stock Purchase Warrants, as well as numerous 

others. 
28

 See http://www.sec.gov/about/laws.shtml for an overview of Federal regulations regarding issuing 

securities. State laws are differ by state, however as an example see The Division of Corporations, State 

Records and Uniform Commercial Code for the state of New York (http://www.dos.state.ny.us/corps/). For 

http://www.sec.gov/about/laws.shtml
http://www.dos.state.ny.us/corps/
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Therefore I consider firms with more frequent financing activities in the capital market as 

having more complex accounting. To construct a proxy for accounting complexity based 

on firm financing activities, I sum the proceeds from the issuance of equity and debt, with 

the value of debt retired and equity repurchased during a year. 

Constructing One Measure of Industry Accounting Complexity 

  I calculate all ten measures of complexity for all industries (two-digit SIC codes) 

with at least two firm-year observations (minus the financial services industries, SIC 

codes 60-69) for the years 2003 – 2009.  To do so, I first calculate each of the ten 

variables for each firm in the sample. I construct the measures such that a lower (higher) 

value is indicative of lower (higher) accounting complexity. Next, I take the median 

value of each variable for each industry-year, such that there are a maximum of seven 

industry-year combinations for each of the ten measures.  Finally, I calculate the mean 

value of the industry-year-medians. The final set of accounting measures therefore has 

one summary value for each of the ten measures, for each of 64 industries for which data 

are available. Table 2, Panel A reports the industry-level values for each of the 10 

accounting metrics for all 64 industries in my sample (Columns 3 – 12). Mean values of 

the 10 measures for the pooled sample are similar to prior studies. Nonetheless, there is 

considerable variability between industries for all of the measures of complexity,  

providing support for examining this question with an industry-specific context.   

[INSERT TABLE 2] 

                                                                                                                                                 
an example of Exchange rules I refer the reader to the NYSE Rules web-page at 

http://nyserules.nyse.com/NYSE/Rules/.  

http://nyserules.nyse.com/NYSE/Rules/
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Ten measures of industry accounting complexity is unwieldy from a design 

perspective, so I construct one, composite measure of complexity for each industry, for 

use in my empirical tests. To construct the composite measure, I first rank each industry-

measure from 1 (low accounting complexity) to 64 (high accounting complexity), then 

calculate the mean rank of the ten measures for each industry.
29

 At this point, each of 64 

industries has one composite measure of industry complexity based on the ten individual 

measures discussed above. Column 13 of Table 2, Panel A reports the composite rank 

(―mean rank‖) for each of the 64 industries in my sample, sorted from the lowest to the 

highest overall rank. The overall mean rank of industries ranges from 15.7 (SIC 54 – 

Food Stores) to 45.4 (SIC 28 – Chemicals and Allied Products), suggesting that my 

measure captures significant cross-sectional differences in the complexity of industries.  

To provide statistical validity that there are significant cross-sectional differences 

in the complexity of industries, in Table 2, Panel B I compare industries with the lowest 

final rankings (i.e., least complex industries) to those with the highest final rankings (i.e., 

most complex industries). Panel B reports only the rankings (i.e., excludes the actual 

values) for the ten industries with the lowest rankings and the ten industries with the 

highest rankings (above and below the solid line, respectively).  I perform Student‘s t-

tests for differences in the means of the rankings of either the five (or ten) lowest ranked 

industries compared to the five (or ten) highest ranked industries, or by simply parsing 

the sample above and below the overall median.  In all three sample comparisons, there is 

a significant difference (p = 0.000 for all three) between the composite measure of 

accounting complexity in the lowest versus the highest ranked industries.   

                                                 
29

 Results are quantitatively and qualitatively the same if I instead calculate the composite measure using 

the median rank of the ten measures for each industry instead of the mean rank.  
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  Finally, Table 2 Panel C reports the ten lowest and highest industries by overall 

complexity rank and, while merely descriptive, the results are consistent with my 

expectations.  For example, the lowest ranked industries tend to be in the wholesale/retail 

trade sector (including the six lowest ranked industries).  In contrast, the highest ranked 

industries tend to be high tech (e.g. electronics and computer industries), or industries 

with complicated process accounting and regulatory oversight (e.g. chemical and mining 

industries). I note that the rankings are quite stable, as they change little from year to year 

(untabulated).  

Having calculated one, composite measure of accounting complexity for each 

industry, I next divide the sample into two subsamples, based on the mean rank for each 

industry (low- and high- complexity industries). To do so, I utilize Jenks‘ Natural Breaks 

Optimization method, as discussed in Appendix B.
30

 I assign a dichotomous variable, 

Complex, a value of 1 for firms in industries in the high-complexity subsample, and 0 for 

firms in industries in the low-complexity subsample. Finally, for each of the two 

subsamples I analyze the association of office size and industry leadership with measures 

of implied audit quality common in extant literature, and compare the results across the 

two subsamples. My hypotheses predict that industry leadership will have a greater effect 

on audit quality for firms in industries where the composite measure of accounting 

complexity is high (Complex = high), while office size will affect quality to a greater 

extent for firms in industries where the composite measure of accounting complexity is 

considered low (Complex = low). 
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 I also divide the sample based on whether an industry is above (more complex) or below (less complex) 

the median final rank.  Results are generally the same with either method (untabulated). 
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   To summarize, for my secondary measure of accounting complexity, I generate a 

composite, industry-level measure from firm-level accounting characteristics I argue are 

indicative of differing levels of accounting and operational complexity.  I also provide 

statistical evidence that there are significant differences in the composite measure across 

industries, as well as descriptive support for the reasonableness of the measure.   

  Figure 1 provides a Venn diagram of my two measures for complexity, as applied 

to my final sample of 15,516 firm-year observations (sample selection described in the 

next section).  As detailed in the figure, 4,072 observations (26.2%) are considered to be 

in complex industries when classified with my first measure, Audit_Guide, while 6,556 

observations (42.2%) are considered to be in complex industries when classified with my 

second measure, Composite. Of the 4,072 observations considered complex with my first 

measure, 3,496 (85.8%) are considered complex with my second measure as well. This 

suggests that the two measures are capturing the same basic construct, but that the 

composite measure is much broader in coverage, and captures some additional elements 

of complexity as well. In other words, given the very selective nature of the AICPA in 

providing guidance, Audit_Guide likely underreports complexity, providing support for 

using a broader measure such as my composite measure. Next, I discuss the sample 

selection process for my empirical tests and my calculations of both auditor industry 

leadership and office size. 
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Sample Selection for Primary Tests and Measures of Industry Leadership and 

Office Size 

To calculate auditor industry leadership and office size, I use all observations in 

Audit Analytics with valid audit fee and auditor office location data, for the seven-year 

period 2003 – 2009. Following prior research, I exclude financial firms and firms not 

domiciled in the U.S. (Reichelt and Wang 2010).
31

 Thus I use the maximum available 

sample of 45,622 observations from both Big 4 and non-Big 4 auditors, to compute each 

auditor‘s market share, and each office‘s size.  For my primary analysis I merge 

Compustat fundamentals data with CRSP data, and then merge the resulting dataset with 

data from Audit Analytics.  In doing so I exclude 6,575 observations lacking a matching 

CIK code, or missing financial, or returns data.  To ensure that office level industry 

expertise is not determined by too few observations, I next exclude 3,895 observations 

where there are fewer than 2 office-year-industry observations (Francis et al. 2005). Big 4 

firms dominate the landscape for audits of SEC registrants, in terms of audit fees 

generated.
32

 As industry leadership is determined based on audit fees (see below), non-

Big 4 firms are rarely determined to be local industry leaders, and are never considered to 

be a national leader in my merged sample of audit and financial data. Thus including 

observations audited by non-Big 4 auditors may bias my results. Accordingly, I exclude 

19,636 non-Big 4 observations from my final sample.
33

 The final sample consists of 

                                                 
31

 Financial firms represent an important component of the U.S. economy.  Therefore, in Chapter 5 I re-

estimate both the test of a small increase in earnings and the likelihood of receiving a going concern report 

for a sample of firms that includes financial firms. 
32

 Using all available data in Audit Analytics from 2003 – 2009, the Big 4 earn 92.5% of all audit fees. 
33

 The Big 4 accounting firms are PricewaterhouseCoopers LLP, Ernst and Young LLP, Deloitte and 

Touche LLP, and KPMG LLP. 
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15,516 observations from 3,415 unique firms. Table 3 summarizes the sample selection 

process. 

[INSERT TABLE 3] 

While the focus of this study is on office-level characteristics, I include variables 

for national industry leaders in my analysis as well, to be consistent with prior research. I 

classify an auditor as a national industry leader if they have the highest annual market 

share of audit fees within a two-digit SIC code (Craswell et al. 1995; Ferguson et al. 

2003; Francis and Yu 2009; Reichelt and Wang 2010). I require at least two observations 

per industry-year, thus each industry-year with more than one observation will have a 

unique national audit industry leader.  The mean (median) difference in market share 

between the national industry leader and the auditor with the second largest market share 

in that industry is 16.9% (13.4%), and the difference is consistent across my two sample 

partitions for industry complexity.  

In a similar manner, I classify an auditor as an office industry leader if they have 

the highest annual market share of audit fees within a two-digit SIC code, for each city 

with at least two unique Big 4 offices. An auditor‘s office location is determined from the 

engagement office listed on the audit report letterhead, as filed with the SEC, and 

available in the Audit Analytics Opinion database (Francis and Yu 2009).
34

 As with 

national industry leadership, each office-industry-year with more than one observation 

                                                 
34

 Some studies utilize Metropolitan Statistical Areas (‗MSAs‘), as reported by the U.S. Census Bureau, for 

the local unit of analysis (Francis et al. 2005; Reichelt and Wang 2010).  Following prior research 

(Wallman 1996; Francis et al. 1999; Ferguson et al. 2003; Francis and Yu 2009), I argue that the actual 

engagement office has responsibility for the audit, and thus use the office location as reported by Audit 

Analytics as the local unit of analysis. In sensitivity tests, using MSA as a local unit of analysis does not 

materially affect my results (not tabulated). 
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will have a unique audit industry leader.
35

 The difference in market share between the 

office industry leader and the auditor with the second largest market share in that office-

industry is considerable, with a mean (median) difference of 38.4% (37.8%). As with the 

measure of national industry leadership, this difference is consistent across my two 

sample partitions for industry complexity. The large differences between the industry 

leader and the ‗runner-up‘ suggests that, on average, there is a clear market leader in each 

industry, at both the national and office level.  

Additional descriptive statistics for national and office industry leadership are 

presented in Table 4.  

[INSERT TABLE 4] 

Panel A reports the number of national industry leaders by Big 4 auditor and year.  

National industry leaders are distributed among an average of 52 industry auditors over 

the seven-year sample period as follows: PricewaterhouseCoopers LLP (PWC) and Ernst 

& Young (EY) are leaders in 16 industries per year on average, Deloitte & Touche (DT) 

in 13 industries, and KMPG in 7 industries. Panel B of Table 4 reports the number of 

industry leaders at the office level by Big 4 auditor and year. Similar to the data on 

national industry leadership, PWC and EY have the largest number of office level 

industry leaders on average (141 and 171, respectively), while DT (126) and KPMG 

(103) have fewer office level industry leaders. Both yearly results among the Big 4, and 

trends over time are similar to those reported in prior research (Francis and Yu 2009; 

Reichelt and Wang 2010).  

                                                 
35

 In sensitivity analyses I implement alternative measures of national and office level industry leadership, 

which allow for more than one leader per industry-year(-office) (Reichelt and Wang 2010). Using these 

alternative measures does not materially affect my results.  
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Auditor office size is calculated each year and based on aggregate audit fees for 

each engagement office listed in Audit Analytics. Panels C and D of Table 4 report 

descriptive statistics for office size by audit fees and, for comparison, the number of audit 

clients, respectively. The mean (median) office size by fees ranges from $21.1 ($6.7) 

million for KPMG to $41.2 ($13.7) million for PWC, while for the number of SEC 

registrants ranges from a mean (median) of 16.1 (6) for KPMG to 26.5 (12) for EY. 

There is considerable variability across office size as the smallest office for each Big 4 

firm has just one SEC registrant and well under $1 million in audit fees, while the largest 

offices have between 200 and 400 clients, and fees ranging from just under $300 million 

for KPMG to in excess of  $700 million for PWC‘s New York City office in 2009. For all 

four firms, the mean office size is considerably greater than the median, suggesting that a 

few, large offices skew the distribution. Thus I use the natural logarithm of office size 

(ln_OFFICE_SIZE) as the functional form in multivariate analyses. Panel E of Table 4 

reports the number of offices, number of clients, and aggregate audit fees by Big 4 

auditor and year. From 2003 – 2009, the number of unique Big 4 offices and the number 

of clients those offices serve are both trending lower. This is likely due to an increase in 

market share post-SOX by second-tier auditors or alternatively due to a decline in annual 

coverage by Audit Analytics (see Reichelt and Wang 2010, footnote 11, p. 57). 

Aggregate audit fees, however, increased dramatically in the years just following the 

passage of the Sarbanes-Oxley Act (consistent with Griffin and Lont 2007), plateaued 

from 2005 to 2007, then decreased in 2008 and 2009. 
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Measures of Client Earnings Quality and Empirical Models: Tests of H-1 and H-2 

Audit quality cannot be directly observed from financial statements, but is instead 

inferred by researchers from statistical properties and other characteristics of audited 

earnings (Francis 2010; Schipper and Vincent 2003).  I examine two widely investigated 

properties of earnings: abnormal accruals, and the likelihood of reporting a small increase 

in earnings. As a third measure of audit quality, I examine the propensity of an auditor to 

issue a going concern audit report, as prior literature associates a higher propensity with 

greater auditor independence, and thus higher quality.
36

  

Abnormal Accruals 

Abnormal accruals are derived from an econometric estimation of ―expected 

accruals,‖ and represent the degree to which managers have the propensity to manipulate 

accruals, in order to achieve earnings objectives (Jones 1991; DeFond and Jiambalvo 

1994; Dechow et al. 1995; Kothari et al. 2005; Reichelt and Wang 2010). I estimate 

abnormal accruals from the performance-adjusted Jones model (Jones 1991; Kothari et al. 

2005).  Briefly, using OLS, I estimate the following model for all available firm-year 

observations from Compustat, by year and two-digit SIC code. I require a minimum of 

ten observations for each industry-year. 

 TA = α + β1 ΔREV + β2 PPE + β3 ROA + ε (1) 

where: 

TA = total accruals (net income from continuing operations minus operating 

cash flows, divided by beginning of year total assets), 

                                                 
36

 See Francis (2010) for a discussion of the common framework and measures used in researching audit 

quality. 
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ΔREV = change in revenue from prior year, scaled by beginning of year total 

assets, 

PPE = gross property, plant, and equipment divided by lagged total assets, 

ROA = operating income after depreciation scaled by beginning of year total 

assets. 

 The residuals from Equation (1) are used as a measure of abnormal accruals, with 

large abnormal accruals an indirect measure of the propensity for earnings management, 

and thus lower earnings quality. Since firms have different incentives to manage earnings 

up or down (Warfield et al. 1995), I use the absolute value of abnormal accruals in my 

multivariate tests. I then estimate the following model, adapted from Francis and Yu 

(2009), to examine the relation between abnormal accruals and industry leadership and 

office size: 

ABS_ABNAC = α + β1 ln_OFFICE_SIZE + β2 NATL_ONLY_LEADER +  

 β3 OFFICE_ONLY_LEADER + β4 BOTH_NATL_OFC_LEADER +  

 β5- β20 CONTROLS + FE + ε (2) 

where: 

ABS_ABNAC = The absolute value of abnormal accruals from 

Equation (1), 

ln_OFFICE_SIZE = change in revenue from prior year, divided by 

beginning of year total assets, 

NATL_ONLY_LEADER = 1 if an auditor is a national level industry leader but 

not an office level industry leader, and 0 otherwise, 

OFFICE_ONLY_LEADER = 1 if an auditor is an office level industry leader but 

not a national level industry leader, and 0 otherwise, 

BOTH_NATL_ 

OFC_LEADER 

= 1 if an auditor is an industry leader at both the 

national and office levels, 0 otherwise. 
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CONTROLS = A vector of control variables, 

FE = Dummy variables for industry (two-digit SIC codes) 

and year. 

 Following prior studies (Reynolds and Francis 2000; Frankel et al. 2002; Francis 

and Yu 2009, 2010; Reichelt and Wang 2010), I include a set of control variables that 

may affect the association between office size (industry leadership) and abnormal 

accruals. To control for office level incentives, with respect to client influence, I include 

a measure of each client‘s size, relative to the size of all clients for an office 

(INFLUENCE), and auditor tenure (TENURE). I also control for several client 

characteristics, including; the number of operating and geographical segments a company 

has (OP_SEGS and GEO_SEGS); firm size, as the log of a firm‘s total assets 

(ln_ASSETS); growth in sales from year t-1 to year t (SALE_GTH); the standard deviation 

of sales for the most recent three years, as a measure of sales volatility (VAR_SALE); and 

controls for a firm‘s operating cash flows (OCF) and variance of cash flows (standard 

deviation of OCF for the most recent three years, VAR_OCF).  From Doyle et al. (2007) I 

include the number of material internal control weaknesses for a firm-year, as reported in 

Audit Analytics (WEAKNESS). To control for a firm‘s incentives to manipulate accruals 

in response to debt and financial distress (DeFond and Jiambalvo 1994), I include 

variables for firm leverage (LEVERAGE), a dummy variable for firms with negative 

earnings (LOSS), and Altman‘s Z-Score (ZSCORE). Firms have market incentives to 

manipulate accruals (Matsumoto 2002), thus I include controls for stock return volatility 

(VAR_RETURN) and the market‘s interpretation of a firm‘s growth opportunities 

(market-to-book ratio, MTB).  Finally, following Reichelt and Wang (2010) I add a 

control variable for the absolute value of prior year total accruals (ABS_TOT_ACC). 
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Appendix A provides detailed descriptions, calculations, and data sources for all control 

variables. 

 There are likely observable and unobservable industry and year characteristics 

that are correlated with office size and industry-leadership, creating the potential for a 

correlated omitted variables problem and, ultimately, biased coefficients. To reduce any 

such potential bias, I include dummy variables for industry (two-digit SIC codes) and 

year, to control for fixed-effects in all models. By including industry (year) fixed-effects, 

I am controlling for the average differences across industries (years) in any observable or 

unobservable predictors of audit quality. Thus to the extent that such predictors are time 

invariant, the coefficients on the industry (year) fixed effects capture the across-industry 

(year) differences. This allows me to take advantage of within-industry (year) variation, 

while reducing the potential omitted variable bias related to across-industry (year) 

variation, thus reducing the threat of omitted variable bias (Wooldridge 2002). To reduce 

any effects of serial dependence in the error term from multiple observations of the same 

firm over the sample period, I cluster robust standard errors by firm (Petersen 2009). 

 

Small Increase in Earnings 

Prior studies have reported that firms manage earnings to meet or just beat 

earnings targets, in response to strong market incentives (Burgstahler and Dichev 1997; 

DeGeorge et al. 1999). If larger offices and industry leaders constrain earnings 

management, then firms should be less likely, on average, to exceed earnings thresholds 

if audited by a larger office or an industry leader (Francis and Yu 2009; Reichelt and 
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Wang 2010). I estimate the following logit model to examine the relation between a small 

increase in a firm‘s earnings and industry leadership and office size: 

SM_INCREASE = α + β1 ln_OFFICE_SIZE + β2 NATL_ONLY_LEADER +  

 β3 OFFICE_ONLY_LEADER + β4 BOTH_NATL_OFC_LEADER 

+ β5- β19 CONTROLS + FE + ε (3) 

where: 

SM_INCREASE = 1 if a firm reports a small increase in earnings from 

year t-1 to year t, and 0 otherwise, 

ln_OFFICE_SIZE = change in revenue from prior year, divided by 

beginning of year total assets, 

NATL_ONLY_LEADER = 1 if an auditor is a national level industry leader but not 

an office level industry leader, and 0 otherwise, 

OFFICE_ONLY_LEADER = 1 if an auditor is an office level industry leader but not 

a national level industry leader, and 0 otherwise, 

BOTH_NATL_ 

OFC_LEADER 

= 1 if an auditor is an industry leader at both the national 

and office levels, 0 otherwise. 

CONTROLS = A vector of the same control variables as in the 

accruals test, however excluding prior year total 

accruals,  

FE = Dummy variables for industry (two-digit SIC codes) 

and year. 

I classify a firm as reporting a small increase in earnings if year-to-year change in 

net income, deflated by lagged total assets, is between 0 and 1.3 percent (Francis and Yu 

2009).
37

 Control variables, fixed effects, and clustering of errors are the same as in the 

                                                 
37

 As the concept of a ―small increase‖ is subjective, I extend the analysis to cut-off values of 1 to 2.5 

percent increase in year-to-year earnings.  My results are robust to the alternate specifications. 
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test of accruals, with the exception that I exclude the absolute value of total accruals from 

the model, when estimating Equation (3) (see Reichelt and Wang 2010). 

Going Concern Audit Report 

Numerous studies have reported that higher quality auditors are more likely to 

issue a going concern audit report.
38

 Accordingly, if larger offices and industry leaders 

provide a higher quality audit, then they should have a higher propensity to issue a going 

concern audit report. I estimate the following logit model to examine this relationship: 

 

 GC = α + β1 ln_OFFICE_SIZE + β2 NATL_ONLY_LEADER +  

 β3 OFFICE_ONLY_LEADER + β4 BOTH_NATL_OFC_LEADER 

+ β5- β18 CONTROLS + FE + ε (4) 

where: 

GC = 1 if a client receives a going concern audit report (from 

Audit Analytics), 0 otherwise, 

ln_OFFICE_SIZE = change in revenue from prior year, divided by 

beginning of year total assets, 

NATL_ONLY_LEADER = 1 if an auditor is a national level industry leader but not 

an office level industry leader, and 0 otherwise, 

OFFICE_ONLY_LEADER = 1 if an auditor is an office level industry leader but not 

a national level industry leader, and 0 otherwise, 

BOTH_NATL_ 

OFC_LEADER 

= 1 if an auditor is an industry leader at both the national 

and office levels, 0 otherwise. 

CONTROLS = A vector of the same control variables as in the 

accruals test, however excluding prior year total 

                                                 
38

 See for example Reynolds and Francis 2000; Craswell et al. 2002; DeFond et al. 2002; Weber and 

Willenborg 2003; Lim and Tan 2008; Francis and Yu 2009; Reichelt and Wang 2010. 
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accruals,  

FE = Dummy variables for industry (two-digit SIC codes) 

and year. 

Control variables are as in Francis and Yu (2009) and, similar to Equation (2), 

include INFLUENCE, TENURE, and controls for firm size and the number of operating 

and geographic segments.  In addition, I include additional variables to control for the 

effects of debt and financial distress, including; cash and short term investments deflated 

by lagged total assets (CASH), a dummy variable if the firm experienced a loss in the 

prior year (lag_LOSS), and Altman‘s Z-Score for bankruptcy risk (ZSCORE). As in prior 

models I include dummy variables for two-digit SIC code and year, and cluster standard 

errors by firm. 

Audit Fee Model: Tests of H-3 

My third hypothesis predicts that industry leaders earn additional audit fee 

premiums for firms in complex industries.
39

 To test this, I modify Choi et al‘s. (2010) 

audit fee model to include an indicator variable for firms in complex industries, and 

interact this term with my measures of industry leadership and office size: 

AFEE = α + β1 ln_OFFICE_SIZE +  β2 COMPLEX + β3- β5 IND_LEADER +          

β6- β9 INTERACTIONS + β10 ln_ASSETS + β11 EMPLOY + β12 ln_BUS + 

β13 ln_GEO + β14 FOREIGN + β15 INVREC + β16 EXORD + β17 LOSS + 

β18 LEV + β19 ROA + β20 ISSUE + β21 MTB + FE + ε (8) 

where: 

AFEE = The natural log of audit fees, 

                                                 
39

 Recall I make no directional prediction with respect to office size and audit fees. 
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ln_OFFICE_SIZE = change in revenue from prior year, divided by beginning of 

year total assets, 

COMPLEX = 1 if a firm is in a complex industry, 0 otherwise, 

IND_LEADER = Indicator variables for industry leaders, as in prior models, 

INTERACTIONS = Interaction terms between each of the three indicator 

variables for industry leadership and COMPLEX, and 

between ln_OFFICE_SIZE and COMPLEX, 

ln_ASSETS = Natural log of a firm‘s total assets, 

EMPLOY = Natural log of the number of employees for a client, 

ln_BUS = Natural log of the number of business segments, 

ln_GEO = Natural log of the number of geographic segments, 

FOREIGN = 1 if the firm pays any foreign income tax, 0 otherwise, 

INVREC = The sum of inventory and receivables, scaled by total 

assets, 

EXORD = 1 if a firm reports extraordinary items, 0 otherwise, 

LOSS = 1 if the firm reports a loss in year t, 0 otherwise, 

LEV = leverage, measured as total liabilities divided by total 

assets, 

ROA = return on assets, measured as income before extraordinary 

items scaled by average total assets, 

ISSUE = 1 if the sum of debt or equity issued during the past three 

years is more than 5 percent of the total assets, 0 otherwise, 

MTB = The ratio of a firm‘s market to book value of equity, 

ABS_TOT_ACC = The absolute value of a client‘s total accruals 

FE = Dummy variables for year. 
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Appendix A provides detailed descriptions, including Compustat variable names, and 

calculations for all control variables. To the degree that, as H-3 predicts, industry leaders 

earn additional fee premiums for firms in complex industries, I expect the coefficients on 

β6 –  β8 to be positive. I make no prediction with respect to the effect of complexity on 

fees for different office sizes (β9). 

Descriptive Statistics 

Table 5, Panel A reports summary statistics for the dependent variables in my 

final sample of 15,616 firm-year observations, while Panels B and C report summary 

statistics for auditor characteristics and control variables, respectively.  

[INSERT TABLE 5] 

In Panel A, signed abnormal accruals (ABNAC) are Winsorized at -0.999 and 

+0.999 (Francis and Yu 2009) with a mean and median of -0.051 and -0.023, 

respectively. Unsigned abnormal accruals (ABS_ABNAC) have a mean (median) value of 

0.128 (0.067), indicating that the distribution is skewed somewhat towards the right tail. 

For the earnings benchmark test, I classify a firm as reporting a small increase in earnings 

(SM_INCREASE) if the change in net income from year t-1 to year t, deflated by 

beginning of the year total assets is between 0 and 1.3 percent (Francis and Yu 2009). 

From Panel A of Table 5, nearly 17 percent of observations report a small increase in 

earnings.  For the going concern tests, 1.9 percent of firm observations received going 

concern audit reports (GC), as reported in Audit Analytics. Values for the three 

dependent variables discussed thus far are consistent with prior audit research using Big 

4-only samples (Francis and Yu 2009; Choi et al. 2010). 
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 Summary statistics for measures of industry leadership and office size are 

reported in Panel B of Table 5.  The average office in my sample earns $71.7 (median of 

$46.2) in annual audit fees over the sample period (OFICE_SIZE).  This is slightly larger 

than Francis and Yu (2009) report and significantly larger than Choi et al. (2010) report, 

though not unreasonably so given the difference in sample periods examined, and the 

well-documented increase in audit fees over the last decade (sample periods are as 

follows: 2000-2005 for Choi et al.; 2003-2005 in Francis and Yu; and 2003-2009 in this 

study). As the distribution of OFFICE_SIZE is skewed, I use the natural log 

(ln_OFFICE_SIZE) in my multivariate tests. National and office level industry leaders 

(NATL_LEADER and OFFICE_ LEADER) audit 30.5 and 40.1 percent of the sample, 

respectively, consistent with Choi et al. (2010) and Francis and Yu (2009).
40

 To provide 

for more detailed analysis in my multivariate tests, I create orthogonal variables for 

industry leadership. Thus I consider firms to be audited by a national leader only 

(NATL_ONLY_ LEADER), by an office level leader only (OFFICE_ LEADER), or by an 

auditor that is both a national and office level leader (BOTH_OFC_OFFICE_ LEADER). 

Finally, 26 and 42 percent of the observations are in complex industries, as determined by 

either the presence of an AICPA Guide (AUDIT_GUIDE), or determined with my 

composite measure (COMPLEX), respectively. 

 Panel C of Table 5 presents descriptive statistics for the auditor-related control 

variables used in multivariate tests. Values are consistent with prior literature using Big 

4-only samples (Romanus et al. 2008; Francis and Yu 2009; Choi et al. 2010). For brevity 

I only discuss a few, key statistics here. On average, a client‘s total fees represent a mean 
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 Reichelt and Wang (2010) use slightly more restrictive thresholds for classifying an auditor as either a 

national or office level industry leader.  When I calculate industry leadership for my final sample using 

Reichelt and Wang‘s (2010) methods, my descriptive statistics are consistent with theirs. 
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(median) of 7.8 (2.6) percent of aggregate office level fees (INFLUENCE), while 16.3 

percent of observations have an auditor tenure of three years or less (TENURE). Sample 

observations tend to be from larger firms growing sales at a mean (median) of 12.3 (8.2) 

percent annually (SALE_GTH), with leverage of just over 24 percent (LEVERAGE).  21 

percent of sample observations are from firms that report a loss (LOSS) and firms 

experienced a mean (median) stock return of 13.5 (4.6) percent over the prior twelve 

months (LAG_RETURN). Finally, total accruals on average are negative, with a mean 

(median) of -0.024 (-0.016) percent of assets. 

Table 6 reports Pearson and Spearman correlation matrices for all variables used 

in this study, with values in bold significant at the 0.05 level. The correlations between 

test variables and dependent variables are mixed, but given the significant correlation 

between OFFICE_SIZE, measures of industry leadership, and many of the independent 

variables, multivariate analysis is necessary prior to formulating conclusions. 

[INSERT TABLE 6] 

Correlations between other variables in my empirical tests are generally as 

expected, and consistent with prior literature (e.g. Francis and Yu 2009; Reichelt and 

Wang 2010). For example, larger firms have more operating and geographic segments, 

greater operating cash flows and fewer losses, higher leverage, and a lower variance of 

annual returns. Larger firms also tend to receive fewer going concern opinions and have a 

smaller risk of bankruptcy (i.e., larger Z-Score). Finally, with one exception, the 

correlations between the independent variables from my multivariate models are 
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generally low and do not exceed the absolute value of 0.60.
41

 The lone exception is the 

correlation between OFFICE_SIZE and INFLUENCE, which has a Spearman correlation 

of -0.612 (the Pearson correlation is quite low at -0.261).  This suggests that the client 

influence is larger for smaller auditor offices. However, none of the variance inflation 

factors for my multivariate models exceed 3.0, suggesting that multi-collinearity is not an 

issue in multivariate tests. Nonetheless I estimate all models excluding INFLUENCE, 

with no discernable change in the results (untabulated). 
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 LOSS and LAG_LOSS are correlated at 0.713, but are never used in the same model. 
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Chapter 4 

Results 

Tests of H-1 and H-2: Primary Measure of Complexity 

Table 7 reports tests of H-1 and H-2 using my primary measure of industry 

complexity (Audit_Guide), and either abnormal accruals (Panel A), a small increase in 

earnings (Panel B), or the likelihood of a going concern test (Panel C) as measures of 

client earnings quality.  

[INSERT TABLE 7] 

For all tests, I first estimate the model on the full sample, then on the separate 

subsamples for low (Audit_Guide = NO) and high (Audit_Guide = Yes) complexity. All 

of the models in Table 7 are significant at p < 0.01, include dummy variables for industry 

(two-digit SIC code) and year, and report two-sided t-statistics based on robust standard 

errors clustered at the firm level. Where significant, controls are generally in the direction 

predicted from prior research (Francis and Yu 2009; Choi et al. 2010; Reichelt and Wang 

2010), and thus not discussed for brevity. 

Panel A reports the abnormal accruals test. For the full sample of firms (first set 

of columns) the coefficient for ln_OFFICE_SIZE is negative and significant (-0.0044, p-

value <0.01), indicating that clients audited by larger offices have smaller abnormal 

accruals.  The coefficients on the indicator variables for industry leaders are not 

significant suggesting that, in pooled cross-section, size is the dominant office level 

factor for client abnormal accruals (similar to Francis and Yu 2009). When industry 

complexity is low (second set of columns where Audit_Guide = NO) the coefficient on 
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ln_OFFICE_SIZE is negative and significant (-0.0058, p-value <0.01), but none of the 

coefficients on the indicator variables for industry leadership are significant. However, 

when industry complexity is high (third set of columns where Audit_Guide = YES) 

ln_OFFICE_SIZE is no longer significant and the coefficients on 

OFFICE_ONLY_LEADER (-0.0117, p-value < 0.10) and BOTH_NATL_OFC_LEADER 

(-0.0132, p-value <0.05) are negative and significant.  These results suggest that clients 

audited by larger offices have smaller accruals only in industries with low complexity, 

while clients audited by office level industry leaders have smaller accruals only in 

industries with high complexity. 

I estimate the economic significance of the office-level effects, where statistically 

significant, as follows.  For firms in less complex industries, when ln_OFFICE_SIZE 

increases in size from the 25
th

 to the 75
th

 percentile, unsigned abnormal accruals decrease 

by 0.0096 (setting other model variables equal to their median values).  I divide 0.0096 

by the sample median operating income after depreciation (deflated by total assets) of 

0.0778, to estimate the increase in office size on median earnings.  The resulting value is 

equal to a change of 12.4% in pre-tax operating income after depreciation; a result which 

is economically significant.  For firms in more complex industries,  the calculation is 

simply the coefficient on industry leadership (both alone and in conjunction with national 

leadership) multiplied by sample median operating income after depreciation (deflated by 

total assets), as both are indicator variables.  Thus, engaging an office-only (both office 

and national level) industry leader, in complex industries, is associated with a change of 
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15.0% (17.0%) in pre-tax operating income after depreciation.  Thus, the effects of 

industry leadership, where statistically significant, are also economically significant.
42

 

Panel B reports the tests of small earnings increase. For the full sample of firms 

(first set of columns), the coefficient for ln_OFFICE_SIZE is negative and significant (-

0.0259, p-value <0.10), indicating that clients audited by larger offices are less likely to 

increase earnings by a small percentage year to year.  None of the coefficients on the 

indicator variables for industry leadership are significant suggesting that, in pooled cross-

section, size is the dominant office level factor for the test of a small earnings increase 

(similar to Francis and Yu 2009). Similar to the abnormal accruals test, when industry 

complexity is low (second set of columns where Audit_Guide = NO) the coefficient on 

ln_OFFICE_SIZE is negative and significant (-0.0583, p-value <0.05), but coefficients 

on the indicator variables for industry leaders are not significant. However when industry 

complexity is high (third set of columns where Audit_Guide = YES) ln_OFFICE_SIZE is 

no longer significant and the coefficients on OFFICE_ONLY_LEADER (-0.0763, p-value 

< 0.05) and BOTH_NATL_OFC_LEADER (-0.0688, p-value <0.10) are negative and 

significant.  These results suggest that clients audited by larger offices manage earnings 

less to meet or just beat prior year‘s earnings in only industries with low complexity, 

while clients audited by office level industry leaders manage earnings less to meet or just 

beat prior year‘s earnings only in industries with high complexity. 

Following Francis and Yu (2009), I also estimate the hypothetical changes in 

probability of generating a small increase in earnings when ln_OFFICE_SIZE changes 

from its 25
th

 to the 75
th

 percentile, holding all other variables constant at their mean 
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 Economic significance for both industry leadership and office size are similar to that found in prior 

research (e.g. Reichelt and Wang 2010, and Francis and Yu 2009, respectively). 
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values. Doing so for the subsample of firms in less complex industries (where 

ln_OFFICE_SIZE is statistically significant) decreases the probability by 1.8% (from 

25.8% to 24.0%).  While small in nominal terms, the decrease represents an economically 

significant reduction of 7.1% in percentage terms. In a similar fashion, and consistent 

with Reichelt and Wang (2010), I estimate the hypothetical changes in probability of 

generating a small increase in earnings when a company is audited by an office industry 

leader (whether alone, or in conjunction with national leadership), holding all other 

variables constant at their mean values. For the subsample of firms in more complex 

industries (where industry leadership is statistically significant), the probability of a small 

increase in earnings decreases by 3.2% (from 34.5% to 3.2%), or 12.9% in percentage 

terms. Thus, where statistically significant, both industry leadership and office size have 

an economically significant effect on the likelihood of a company reporting a small 

increase in earnings. 

Panel C reports the tests of the likelihood of a going concern audit report. 

ln_OFFICE_SIZE is positive and significant (0.2372, p-value <0.01), for the full sample 

of firms (first set of columns), indicating that clients audited by larger offices are more 

likely to receive a going concern audit report.  The coefficients on the indicator variables 

for industry leaders are not significant for either dependent variable with the full sample. 

This suggests that, in pooled cross-section, size is the dominant office level factor for 

both measures of earnings quality. When industry complexity is low (second set of 

columns where Audit_Guide = NO) the coefficient on ln_OFFICE_SIZE is positive and 

significant (0.2052, p-value <0.05), but coefficients on the indicator variables for industry 

leadership are not significant. When industry complexity is high (third set of columns 
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where Audit_Guide = YES) ln_OFFICE_SIZE is still positive and significant but the 

coefficients on OFFICE_ONLY_LEADER (0.8799, p-value < 0.10) and 

BOTH_NATL_OFC_LEADER (0.4396, p-value <0.05) are now positive and significant 

as well.  These results suggest that clients audited by industry leaders are more likely to 

receive a going concern report only in industries with higher complexity.   

Using the same approach as in the previous section, I determine the economic 

significance of the effect of industry leadership and office size for the likelihood of 

receiving a going concern report. For the subsample of firms in less complex industries 

(where only ln_OFFICE_SIZE is statistically significant) when ln_OFFICE_SIZE 

changes from its 25
th

 to the 75
th

 percentile, holding all other variables constant at their 

mean values, the probability of a firm receiving a going concern report increases by 0.8% 

(from 1.8% to 2.6%).  As with the small increase in earnings test, the change is small in 

nominal terms, but represents a very significant increase of 44.4% in percentage terms. 

For the subsample of firms in more complex industries (where industry leadership is 

statistically significant), the probability of receiving a going concern report increases by 

3.0% (from 2.1% to 5.1%), or a substantial 142% in percentage terms when a firm is 

audited by an office level industry leader.  Thus, as with the prior two tests, results, where 

statistically significant, are also economically significant.
43

 

Tests of H-1 and H-2: Sensitivity Measure of Complexity 

Table 8 reports tests of H-1 and H-2 using my composite measure of industry 

complexity (Complex) as a sensitivity measure to Audit_Guide, and either abnormal 
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 I do not report economic significance for the my tests using the second measure of complexity as the 

effects are, generally, very similar overall. 
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accruals (Panel A), a small increase in earnings (Panel B), or the likelihood of going 

concern test (Panel C) as measures of client earnings quality.  

[INSERT TABLE 8] 

All of the models in Table 8 are significant at p < 0.01, include dummy variables 

for industry (two-digit SIC code) and year, and report two-sided t-statistics based on 

robust standard errors clustered at the firm level. For all four measures of client earnings 

quality, the results in Table 8 are consistent with those reported with my primary measure 

in Table 7. Clients audited by larger offices have lower abnormal accruals (Panel A), a 

lower likelihood of a small increase in earnings (Panel B), and a higher likelihood of 

receiving a going concern audit report (Panel C), generally only in industries with low 

complexity.
44

 On the other hand, office level industry leadership is associated with lower 

abnormal accruals (Panel A), a lower likelihood of a small increase in earnings (Panel B), 

and a higher likelihood of receiving a going concern audit report (Panel C), only in 

industries with high complexity. 

Overall, the results in Tables 7 and 8 provide strong support for H-1 and H-2 that 

industry leader auditors affect audit quality, as inferred from client earnings quality, to a 

greater extent for clients in industries with more complex accounting and regulatory 

filing requirements, while office size matters more than auditor industry leadership for 

clients in less complex industries. 
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 The lone exception is the going concern analysis, where office size is positively associated with the 

likelihood of issuing a going concern report for firms in both low- and high-complexity industries 

(consistent with results using Audit_Guide). 
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Tests of H-3 – Audit Fees and Industry Leadership 

To test H-3, that audit industry leaders earn incrementally higher audit fee 

premiums in industries with more complex accounting and reporting requirements, I 

estimate Equation (8) using OLS. The audit fee model in Equation (8) has different 

control variables than the audit quality models used to test H-1 and H-2, thus I report a 

separate set of summary statistics in Panel A of Table 9, for my final H-3 test sample of 

13,857 firm-year observations. For brevity I do not discuss specifics, but summary 

statistics are consistent with prior literature (e.g. Choi et al. 2010). Panel B of Table 9 

then reports results of the audit fee model (Equation (8)).
45

 In the first set of columns, I 

report results with my primary measure of complexity (Audit_Guide), while in the second 

set of columns I use my sensitivity measure (Composite_Measure). For both measures, I 

first report results without the interaction terms, then add interaction terms between my 

respective measure of complexity, and my measures of industry leadership and office 

size.  

As predicted, and with both measures of complexity, auditors earn fee premiums 

in more complex industries. The coefficients of 0.0942 for Audit_Guide and 0.0756 for 

Composite_Measure (both with p-values <0.01) represent significant fee premiums of 

9.9% and 7.9%, respectively over audits of clients in less complex industries.
46

 Next, 
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 For brevity, I do not tabulate a correlation matrix for the tests of audit fees, but briefly discuss the results 

here (Choi et al. 2010 do not present or discuss the potential for multicollinearity in their models). With one 

exception, none of the independent variables are correlated at greater than the absolute value of 0.53, thus 

multicollinearity is not likely to be a confounding issue in the OLS model.  The lone exception is the 

correlation between ln_EMPLOY and ln_ASSETS which is 0.82. However, dropping either control from the 

models yields nearly identical results to those reported in Table 9.  
46

 The dependent variable in my fee models is the natural log of audit fees (AFEE). Therefore, the 

exponentiated coefficient (e
β
) for COMPLEX represents the percentage increase in the geometric mean of 

audit fees, for clients in complex industries, versus all other clients (i.e. the effect of the intercept shift on 

audit fees when COMPLEX = 1). I use the same calculation to determine the fee-effect of engaging an audit 

industry leader, as compared to all other auditors.  
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consistent with Ferguson et al. (2003) and Francis et al. (2005), office industry leaders 

(either alone, or in conjunction with being a national industry leader) also earn fee 

premiums. Coefficients on OFFICE_ONLY_LEADER and BOTH_NATL_OFC_LEADER 

range from 0.1019 to 0.1234,  across the two models without interaction terms (all 

significant at p-values <0.01), and correspond to premiums of 10.7% to 13.1%, as 

compared to auditors not considered industry leaders. Finally, and consistent with Choi et 

al. (2010), larger offices earn higher fees, with a positive and significant coefficient on 

ln_OFFICE_SIZE of 0.0917 (0.0944) when the presence of an audit guide (the composite 

measure of complexity) is in the model (both are significant with p-values <0.01). When 

office size increases from the 25
th

 to the 75
th

 percentile, these coefficients correspond to 

substantial fee premiums of 16.3% and 16.8%, respectively.
47

  

Turning to the models with the interaction terms, office level industry leaders earn 

incrementally higher fee premiums in complex industries. The results are consistent with 

my prediction in H-3, as the coefficients on the interaction of both 

OFFICE_ONLY_LEADER and BOTH_NATL_OFC_LEADER with COMPLEXITY are 

positive and significant, for both measures of industry complexity. Using the same 

method as in Footnote 43, these results are economically significant, in addition to being 

statistically significant. When the measure of complexity is Audit_Guide, engaging an 

office only industry leader (both an office and national industry leader) in a more 
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 In Equation (8), both the dependent variable (AFEE), and office size (ln_OFFICE_SIZE) are natural log 

transformed. In this scenario, the effect on audit fees as office size increases from the 25
th

 percentile (Q1) 

to the 75
th

 percentile (Q3), holding all other predictor variables at their means is: log(AFEE)(Q3) – 

log(AFEE)(Q1) = βln_OFFICE_SIZE * (log(Q3) – log(Q1)). The equation can be simplified to: Audit_Fees(Q3) / 

Audit_Fees(Q1) = (Q3 / Q1)^βln_OFFICE_SIZE. Subtracting one from the resulting figure yields a percentage 

change in audit fees. Thus, I first take the ratio of office size (non-transformed) at the 75
th

 percentile to 

office size at the 25
th

 percentile (90.786 / 17.477 = 5.195).  Then, I exponentiate the ratio to the power of 

the coefficient on ln_OFFICE_SIZE, and subtract one, to determine the fee premium. For the model where 

COMPLEXITY = Audit_Guide, the resulting calculation is 5.195
0.0917

 – 1= 16.3%, while for the model 

where COMPLEXITY = Composite_Measure the final calculation is, 5.195
0.0944

 – 1 = 16.8%. 
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complex industry results in an incremental fee premium of 10.3% (15.1%), over engaging 

respective industry leaders in less complex industries. For the composite measure, the 

interaction terms correspond to fee premiums of 3.3% for engaging office only industry 

leaders, and 7.0% for engaging an auditor considered both an office and national industry 

leader, in more complex industries.
48

 Thus the effect is somewhat smaller with my 

sensitivity measure of industry complexity, but recall the composite measure is 

significantly broader in scope than Audit_Guide, thus any fee effect of engaging an 

industry leader in a complex industry is likely somewhat diluted. 

Interestingly, industry leaders earn fee premiums in less complex industries as 

well, despite no effect on audit quality (note the positive and significant coefficients on 

the simple terms for industry leadership, in the models containing interactions).  This 

suggests either an inefficiency in the market for audit services, or a priced benefit of 

engaging an industry leader, beyond that related to higher audit quality. Finally, the 

interaction between office size and industry complexity is negative and significant, with 

both measures of complexity; indicating that larger offices earn lower fees in more 

complex industries. But the coefficients of -0.0007 and -0.0003 on the interaction terms 

of either Audit_Guide or Composite_Measure with ln_OFFICE_SIZE correspond to 

minimal fee reductions of 0.12% and 0.05%, respectively, when office size increases 

from the 25
th

 to the 75
th

 percentile.
49

 Thus while the effect is significant statistically, it is 
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 For the interaction between OFFICE_ONLY and Audit_Guide, the calculation is e
0.0978 

– 1 = 10.3%, 

while for the interaction between BOTH_NATL_OFC and Audit_Guide, the calculation is e
0.1402

 – 1 = 

15.1%. When using Composite_Measure, the respective calculations are e
0.0323 

– 1 = 3.3%, and e
0.0674 

– 1 = 

7.0%, respectively. 
49

 Calculated by multiplying the coefficient on the interaction term by the natural logarithm of the ratio of 

Audit_Fees at Q3 to Audit_Fees at Q1 (see Footnote 46 for a more detailed derivation). For Audit_Guide, 

the specific calculation is:  -0.0007 * ln(5.1946) = -0.12%, while for Composite_Measure the specific 

calculation is: -0.0003 * ln(5.1946) = -0.05%. 
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not economically significant. This seems reasonable, as it not likely that larger offices 

would benefit from scale economies in more complex industries without any effect on 

office quality. Control variables, where significant, are all in the direction predicted from 

prior literature (Choi et al. 2010).
50

 

To sum, results in Table 9 suggest that both larger offices and office industry 

leaders earn fee premiums, but that office industry leaders earn incrementally larger fee 

premiums in high complexity industries. While these results support my predictions, 

there are also some curious results from Table 9. Industry leaders earn fee premiums in 

less complex industries, despite no apparent effect on audit quality, and larger offices 

earn incrementally lower fees in more complex industries, though this last result is not 

economically significant. In all, my results suggest that the audit market prices audit 

services such as industry leadership when it matters most for audit quality. 

                                                 
50

 Building on prior research and Hypothesis 3, as a final test I interact measures of industry leadership with 

office size in all of my models; with the expectation that larger offices that are also industry leaders earn 

incrementally higher audit fees. In results not shown, none of the interaction terms between industry 

leadership and office size are significant. 
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Chapter 5 

Sensitivity Tests 

Client Count as a Measure of Size and Industry Leadership 

My tests all use fee-based measures for office size and industry leadership, as I 

believe that fees are a reasonable proxy for audit effort, and thus SEC engagement and 

industry experience. But using fees may potentially be problematic, as fees are influenced 

by client characteristics such as size, risk, and complexity, that may not be adequately 

controlled for in my models (Francis and Yu 2009). Thus I cannot rule out that the fee-

based office level effects that I observe are the result of omitted client characteristics that 

are correlated with audit fees. In an attempt to address the issue, I use the number of SEC 

clients as an alternative determinant of industry leadership, and as a measure of office 

size.
51

 I re-estimate the models in Tables 7 – 9, using the client count-based measures of 

industry leadership and office size. Results are generally similar to, but not as robust as, 

those presented using audit fees. Similar to Francis and Yu (2009) the accruals tests in 

Tables 7-A and 8-A are robust to measurement of office level characteristics using client 

count data. The tests of a small increase in earnings and the tests of going concern, in 

Panels B and C respectively, of Tables 7 and 8, are robust when the measure of 

complexity is Audit_Guide, but not with the composite measure. I conclude that my 
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 Although, Francis and Yu (2009) note that the Pearson (Spearman) correlation between fees and client 

count in their study is 0.75 (0.85), and that the two measures have similar associations with numerous 

proxies for client risk (see their Footnote #12). Thus the two measures, while not identical, capture very 

similar constructs. As to the actual measures, following Francis and Yu (2009), I first rank offices by client 

count, then take the natural logarithm as the functional form of office size in my regressions. I calculate 

industry leadership as described earlier in the Research Design, substituting the number of clients for audit 

fees. 
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results are robust to using client count data with a more restrictive measure of 

complexity, but not when the measure of complexity is less well defined.  

 

Office Fixed Effects Model 

Unique engagement offices have relative autonomy with regard to numerous 

client-related decisions (Francis et al. 1999; Reynolds and Francis 2000; Craswell et al. 

2002). Accordingly, there might be important characteristics specific to unique offices, 

that are associated with my measures of the quality of client earnings. For example, some 

offices may, on average, engage riskier clients than others, or audit more clients in their 

areas of industry leadership than otherwise similar offices.  Such potential confounds are 

not being controlled for in my primary models, and may pose significant risk as 

correlated omitted variables. An alternative approach, to control for any potential 

confounding office level effects, is to use an office fixed effects model. Accordingly, I re-

estimate the models in Tables 7 and 8, dropping indicator variables for industry, and 

instead including indicator variables for each unique Big 4 office (minus a base 

condition), while retaining year indicators.  The sample, and all other variables are 

unchanged from my primary models. 

Table 10 reports results only for my variables of interest, using my primary 

measure of industry complexity (Audit_Guide), and either abnormal accruals (Panel A), a 

small increase in earnings (Panel B), or the likelihood of a going concern test (Panel C) 

as measures of client earnings quality.
52

 Similar to my results in Tables 7 and 8, clients 
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 For the going concern tests, I report results for financially distressed firms.  For the full sample, results 

are similar in interpretation, but only marginally significant, with p-values near, or just below 10% with 

two-tailed tests. Following Reichelt and Wang (2010), I define financially distressed firms as those with 
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audited by larger offices have lower abnormal accruals (Panel A), a lower likelihood of a 

small increase in earnings (Panel B), and a higher likelihood of receiving a going concern 

audit report (Panel C), only in industries with low complexity. On the other hand, office 

level industry leadership is associated with lower abnormal accruals (Panel A), a lower 

likelihood of a small increase in earnings (Panel B), and a higher likelihood of receiving a 

going concern audit report (Panel C), only in industries with high complexity. Results 

with my composite measure of complexity (COMPLEX) are similar for the abnormal 

accruals tests and the likelihood of receiving a going concern report (untabulated). But 

variables for both office size and industry leadership are not significant in either sample 

partition for tests of a small increase in earnings. Overall, I conclude that my results are 

generally robust to controlling for unique, office level effects. 

Other Sensitivity Tests 

I perform several other sensitivity tests, to which my results hold. First, I 

determine industry leadership using alternative measures. Rather than determining the 

industry leader as the auditor with the highest annual market share of fees, I use two 

additional measures, as in Reichelt and Wang (2010). The first measure requires an 

auditor to have the largest annual market share of audit fees in an industry (2 digit SIC), 

and have a market share at least 10 percentage points greater than the auditor with the 

second greatest annual market share, in the same industry, whether at the local or national 

level. The second measure defines an auditor as a national (local) industry leader if it has 

an annual market share equal to or greater than 30% (50%) of all audit fees in a (city) 

                                                                                                                                                 
negative net income for the year t. For brevity, I do not report full models in Table 10, but controls are 

similar in magnitude and significance to those presented in Tables 7 and 8.  
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industry (2 digit SIC).  This measure allows for more than one industry leader per 

industry-year (see detailed descriptions in Appendix C.2).
53

  

Second, I use the log of office ranks, as an alternative measure of office size 

(Francis and Yu 2009). Third, rather than using the Jenks‘ Natural Optimization method 

to partition my composite measure into more or less complex industries, I use either 

above and below the median composite value, or the top and bottom 40%, by final rank 

(dropping the middle 20%). Fourth, as the engagement office is the unit of analysis 

throughout my study, I re-estimate all regressions, clustering standard errors by office-

year, rather than by client. Finally, observations from any one locale do not exceed 7 

percent of the total in my final sample.
54

 Nonetheless, to reduce concern that my results 

are driven by extremely large offices, or the unique market dynamics of large cities, I 

drop the five largest cities (by number of observations), and re-estimate all models.  

Impact of Financial Firms 

Due to the unique properties of financial firms, and following prior research, I 

delete financial firms from my sample prior to my primary hypotheses tests. Yet financial 

firms represent a significant portion of the U.S. economy; nearly 8% of U.S. GDP as 

recently as 2006 (Philippon 2008). In addition, with the recent financial crisis, it has 

become even more important to better understand the determinants of reporting quality 

for financial firms, including the role auditors. Financial firms do not record accruals in 
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 It should be noted that the three measures of local industry leadership are all correlated at nearly 80%, 

thus I would not expect my results to differ across the various measures.  The high correlation is not 

surprising, given the large difference, on average, in market share between the auditor with the largest local 

share, and the auditor with the second largest local share (as documented in Chapter 2 of this study). 
54

 The top five cities, by number (percent) of observations are: Boston 1,094 (7.0%); San Jose 823 (5.3%); 

New York 789 (5.1%); Chicago 732 (4.7%); and Houston 723 (4.6%). 
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the same manner as other industries, thus accruals-based measures are not effective tools 

for assessing the quality of audited earnings.  But the other measures in this study (i.e., 

the likelihood of either a small increase in earnings or of receiving a going concern audit 

report) are still valid.  Therefore I re-estimate both tests using the entire sample of firms 

for which data are available.  The final sample, including financial firms, has 20,459 

firm-year observations. Of those observations, 4,943 firm-year observations are from 

financial firms (an increase in sample size of 32% over the results presented in Tables 7 

and 8). From Table 1, Panel B, all financial services firms are categorized by the presence 

of an AICPA Audit Guide (SIC Codes 60 – 67). Accordingly, the additional observations 

are all considered to be in complex industries. This increases the sample mean of 

Audit_Guide from  26.1%, as reported in Table 3, to 40.4% for the sample including 

financial firms. All other descriptive statistics are reasonably close to those presented in 

Table 4.
55

  

Turning to the results (untabulated), for the full sample of firms (n=20,459), 

office size is positively (negatively) related to the likelihood of a firm receiving a going 

concern (of a small increase in earnings), with p-values of <0.01 for both tests. None of 

the indicator variables for industry leadership are significant for either test, with the full 

sample. The results are very similar when industry complexity is low (n=12,194); office 

size is positively related to the likelihood of a firm receiving a going concern and 

negatively related to the likelihood of a small increase in earnings, while none of the 

coefficients on the indicator variables for industry leadership are significant. When 
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 Financial firms are not favorable for calculating my composite measure of complexity. Financial firms do 

not have total accruals in the same manner as the other industries in the sample. Also, financial firms do not 

carry inventory, or have sales of the kind necessary to calculate an operating cycle, nor do they incur R&D 

expenses. Accordingly, I only use Audit_Guide as a measure of complexity for the extended analysis. 
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industry complexity is high (n=8,265), office size remains positive and significant for the 

going concern test, but is no longer significant in the test of a small increase in earnings. 

But the coefficients on local industry leaders (BOTH_NATL_OFC_LEADER for the 

going concern test, and both OFFICE_ONLY_LEADER and 

BOTH_NATL_OFC_LEADER for the test of a small increase in earnings) are now 

significant as well, in the direction consistent with higher client earnings quality. Overall, 

the results with a sample expanded to include financial firms mirror those presented in 

Table 7, and suggest that clients in more complex industries have higher earnings quality 

when audited by industry leaders, but not larger offices, while office size is more 

important than industry leadership for earnings quality for simpler clients.
56

 

Reconciling Reichelt and Wang (2010) and Francis and Yu (2009) 

Reichelt and Wang (―RW‖ 2010) show that industry leadership is an important 

determinant for the quality of audited client earnings. Francis and Yu (―FY‖ 2009), on the 

other hand, find that office size dominates industry leadership for client earnings quality. 

In this study, I report that both office level characteristics are important determinants of 

inferred audit quality, conditional on accounting complexity.  Industry leadership is 

important for quality in more complex industries, while office size is the dominant effect 

in less complex industries.  My models are slightly modified versions of those used in 

FY.  To provide additional support for my hypothesis, and to at least partially reconcile 
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 All observations from financial firms are considered to be in complex industries. Therefore I am unable 

to run a split sample analysis on a sub-sample of only financial firms. However, when I examine only 

financial firms in pooled, cross-section, office size is significant and in the direction consistent with higher 

client earnings quality, for both tests, while none of the indicator variables for industry leadership are 

significant. 
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my findings with those of RW  and FY, I repeat my tests of abnormal accruals and going 

concern audit reports using RW‘s models.
57

 

First, I reconstruct my sample to reflect RW‘s study, with a final sample of 

22,223 firm year observations covering the sample period of 2003 – 2009.  RW include 

non-Big 4 firms,  calculate industry leadership at the level of Metropolitan Statistical 

Area (MSA), and delete studentized residuals of greater than 3, for their final tests. 

Sample construction is detailed in Table C.1.  

[INSERT TABLE C.1] 

Next, I calculate all industry leadership variables based on RW‘s codification methods. 

Their first measure (denoted ―10/10‖) requires an auditor to have the largest annual 

market share of audit fees in an industry (2 digit SIC), and have a market share at least 10 

percentage points greater than the auditor with the second greatest annual market share, 

in the same industry, whether at the local or national level. Their second measure 

(denoted ―30/50‖) defines an auditor as a national (local) industry leader if it has an 

annual market share equal to or greater than 30% (50%) of all audit fees in a (city) 

industry (2 digit SIC).  All measures of local industry leadership are at the MSA level. 

Descriptive statistics for measures of auditor industry leadership, based on RW‘s 

classifications, are presented in Table C.2, and are consistent with RW‘s results.  

RW utilize different models than FY, to test their predictions.  Thus I calculate all 

control variables as in RW. Finally, I add a variable for engagement office size to their 

original models, calculated as in my primary tests, but at the MSA level to match RW‘s 
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 RW use tests of meeting or beating analyst forecasts as a third test of client earnings quality. I do not 

repeat those tests here. 
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industry leadership variables. Descriptives for all variables are presented in Table C.3, 

and are consistent with RW. 

[INSERT TABLES C.2 and C.3] 

Tables C.4 and C.5 report tests of H-1 and H-2 re-estimated using both my 

primary measure of industry complexity (Audit_Guide), and my composite measure 

(Complex), and either abnormal accruals (Table C.4), or the likelihood of a going concern 

test (Table C.5) as measures of client earnings quality.  

[INSERT TABLES C.4 and C.5] 

For all tests, I first estimate the model on the full sample as in RW, but including 

office size, then on the separate subsamples for low complexity (Audit_Guide = NO or 

Complex = NO) and high complexity (Audit_Guide = YES or Complex = YES).
58

 All of 

the models are significant at p<0.01, and the going concern tests include dummy 

variables for year.
59

 In addition, and following RW, I report two-sided t-statistics based 

on robust standard errors clustered at the firm level. For the full sample, controls are 

generally similar to RW, in direction and significance, and thus not discussed for brevity. 

Table C.4 reports the abnormal accruals test. I report results using the 10/10 

measure of industry leadership, but results are similar with the alternative (30/50) 

measure. For the full sample of firms (first set of columns) the coefficient‘s for 
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 Excluding office size (i.e. reporting results just as RW do) does not significantly alter the full sample 

findings. 
59

 RW do not include any fixed effects in their tests of abnormal accruals.  Adding indicator variables for 

industry (2 digit SIC) and year to the tests of accruals, results in a loss of nearly all significance in my 

variables of interest, across all partitions. RW include fixed effects for industry (2 digit SIC) and year in 

their tests of going concern. Here I include indicator variables only for year, as including variables for 

industry results in a loss of significance for industry leadership across all partitions. 
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ln_OFFICE_MSA, LOCAL_ONLY, and BOTH_NATL_LOCAL are negative and 

significant (p-values of <0.01, <0.01, and <0.05, respectively), indicating that clients 

audited by larger offices or local industry leaders have smaller abnormal accruals.  When 

industry complexity is low (columns labeled, Audit_Guide = NO and Complex = NO) the 

coefficient on ln_OFFICE_MSA is negative and significant, as well as some of the 

coefficients on the indicator variables for industry leadership. However, when industry 

complexity is high (columns labeled, Audit_Guide = YES and Complex = YES), 

ln_OFFICE_MSA is no longer significant, while the coefficients on LOCAL_ONLY, and 

BOTH_NATL_LOCAL are negative, and significant.  These results suggest that clients 

audited by larger offices have smaller accruals only in industries with low complexity, 

while clients audited by office level industry leaders have a greater effect on accruals in 

industries with high complexity. 

Table C.5 reports the tests of the likelihood of a going concern audit report with 

RW‘s models. Similar to RW, I reduce the sample to include only those firms considered 

financially distressed (i.e., firms with net income less than zero, n=7,169).
60

 

ln_OFFICE_MSA, LOCAL_ONLY, and BOTH_NATL_LOCAL are positive and 

significant (p-values of <0.05, <0.10, and <0.10, respectively), for the full sample of 

firms (first set of columns), indicating that clients audited by larger offices or industry 

leaders are more likely to receive a going concern audit report.  When industry 

complexity is low (columns labeled, Audit_Guide = NO and Complex = NO) the 

coefficient on ln_OFFICE_MSA is positive and significant, while the coefficients on the 

indicator variables for industry leadership are generally not significant (the lone 

                                                 
60

 Using the full, non-partitioned sample, none of the coefficients of interest are significantly different than 

zero. 
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exception is BOTH_NATL_LOCAL when Complex = NO, which is positive and 

significant at p<0.01). When industry complexity is high (columns labeled, Audit_Guide 

= YES and Complex = YES) ln_OFFICE_MSA is no longer significant, but the 

coefficients on LOCAL_ONLY and BOTH_NATL_LOCAL are now positive and 

significant, with both measures of complexity. These results suggest that clients audited 

by industry leaders are more likely to receive a going concern report in industries with 

higher complexity, while clients audited by larger offices are more likely to receive a 

going concern report only in industries with low complexity.   

To sum, using RW‘s models, and including a measure of office size, I am able to 

generally repeat my primary findings. Industry leadership is most important for the 

quality of client earnings in complex industries, while office size is the more dominant 

office characteristic in less complex industries. By repeating my study using models from 

both studies (RW and FY), I at least partially reconcile the two otherwise contrasting sets 

of results. 



 

67 

 

 

Chapter 6 

Conclusion 

I document how industry accounting complexity affects the relative importance of 

audit industry expertise and practice office size for the quality of audit outcomes. Prior 

studies provide puzzling results that both office size, and office industry leadership, affect 

client earnings quality, despite a low and often negative correlation between the two 

office level characteristics.  However, these studies have all based their conclusions on an 

average, observed effect on audit quality across all industries. I predict that both office 

size and office industry leadership matter for audit quality, but have differential effects 

when industry characteristics that I argue may affect audit quality are considered. I 

propose that one such characteristic is accounting complexity. Using objective guides 

from the AICPA as my primary proxy for industry complexity, I find that industry 

leaders affect audit quality, as inferred from statistical properties of client earnings, to a 

greater extent for clients in more complex industries. Office size, on the other hand, 

matters more than auditor industry leadership for clients in less complex industries. As a 

sensitivity test I construct a composite measure of industry complexity from firm-level 

accounting characteristics, and confirm my primary results. Nonetheless as a caveat I 

recognize that my results are subject to my ability to adequately measure industry 

complexity. In addition, I find that office level industry leaders earn incrementally higher 

fee premiums in complex industries, suggesting that the audit market prices industry 

leadership when it matters most. Future research could further refine measures of 

complexity, and explore additional client and industry characteristics that affect the 

ability of differentiated auditors to generate high quality audits.  
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Figure 1 

Venn Diagram of Final Sample and Measures of Complexity 

 

 

 

 
 

 

 

 

 

 

576 observations are considered to be in complex industries when characterized by the presence 

of an AICPA Guide that are not also considered to be in complex industries when characterized 

with the composite measure.  Of those observations, 335 (58%) are from two digit SIC code 80; 

141 (24%) from SIC 45; 55 (10%) from SIC 16; and 45 (8%) from SIC 17. 

 

3,060 observations are considered to be in complex industries when characterized with the 

composite measure that are not also considered to be in complex industries when characterized by 

the presence of an AICPA Guide.  Of those observations, 617 (20%) are from two digit SIC code 

28; 552 (18%) from SIC 36; 462 (15%) from SIC 38; 403 (13%) from SIC 35; 297 (9%) from 

SIC 49; 201 (7%) from SIC 48; with the remaining 528 observations (18%) distributed among 14 

different two digit SIC Codes.  

n = 3,060 n = 576 n = 3,496 

Full Sample 

n = 15,516 

Audit_Guide 

n = 4,072 

Composite 

n = 6,556 
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Appendix A – List of Controls for Multivariate Tests 

Variable  Detail (Compustat variable names in square brackets) Source 

INFLUENCE 

Ratio of a specific client‘s total annual fees to the 

aggregate annual fees earned by the unique office that 

audits the client 

Audit Analytics 

TENURE 
Dummy variable equal to 1 if auditor tenure is three years 

or less for a firm, 0 otherwise 
Audit Analytics 

OP_SEGS The number of operating segments for a firm in year t 
Compustat - 

Segments 

GEO_SEGS The number of geographic segments for a firm in year t 
Compustat - 

Segments 

ln_ASSETS 
The natural log of a firm‘s total assets in millions in year t; 

[ AT ] 
Compustat 

SALE_GTH One year sales growth, maximum value of 2; [ SALE ] Compustat 

VAR_SALE 

Std deviation of sales deflated by assets [ SALE / ATt-1 ]  

for t-2 to t. Requires minimum of three years to calculate, 

maximum value of 10. 

Compustat 

OCF 
Operating cash flow deflated by lagged total assets;  

[ OANCF / ATt-1 ] 
Compustat 

VAR_OCF 
Std deviation of OCF for t-2 to t, requires minimum of 

three years to calculate 
Compustat 

WEAKNESS 
Total number of internal control weaknesses for a firm in 

year t 
Audit Analytics 

LEVERAGE 
Total liabilities t-1 / Total assets t-1 ; 

 [ (DLTT t-1 + DLC t-1) / ATt-1  ] 
Compustat 

LOSS 
Dummy variable equal to 1 if a firm has negative earnings 

[ OIADP ] in year t, 0 otherwise 
Compustat 

LAG_LOSS 
Dummy variable equal to 1 if a firm has negative earnings 

in year t-1, 0 otherwise 
Compustat 

LAG_RETURN Cumulative annual return based on monthly data  CRSP 

VAR_RETURN 
Annual standard deviation of daily stock returns for  

year t-1 
CRSP 

MTB 
Market value of equity/ book value of equity;  

[ CSHO * PRCC_F  /  CEQ ] 
Compustat 

CASH 
Cash and short term investments  / Total assets;  

[ CHE / ATt-1 ] 
Compustat 

LAG_GC 
Dummy variable equal to 1 if a firm received a going 

concern audit report in year t-1, 0 otherwise 
Audit Analytics 

ZSCORE 

Altman‘s Z-Score; [3.107 * (OIADP / AT t-1) + 0.717 * 

((ACT - LCT) / ATt-1) + 0.998 * SALE / ATt-1 + 0.42 * 

(CEQ / LT) + 0.847 * (RE / ATt-1)] 

Compustat 

FD 
1 if a firm has negative operating cash flows [ OANCF ] 

in year t, 0 otherwise 
Compustat 

TOT_ACC 
Total accruals for a firm in year t; 

 [ (IB – (OANCF – XIDOC)) / ATt-1 ] 
Compustat 
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Appendix A (cont.) – List of Controls for Multivariate Tests 

ABS_TOT_ACC Absolute value of TOT_ACC Compustat 

AFEE Natural logarithm of audit fees ($, in millions) Audit Analytics 

ln_EMPLOY 
Natural logarithm of the number of employees for a client; 

[ EMP ] 
Compustat 

INVREC 
Sum of inventory and receivables, scaled by total assets;  

[ (INVT + RECT) / AT ] 
Compustat 

FOREIGN 
Dummy variable equal to 1 if a firm pays foreign tax, and 

0 otherwise; [ TXFO ] 
Compustat 

EXORD 
Dummy variable equal to 1 if a firm reports extraordinary 

items, 0 otherwise; [XI] 
Compustat 

ISSUE 

Dummy variable equal to 1 if the sum of debt [ DLTIS ] or 

equity [ SSTK ] issued during the past 3 years is > 5 

percent of total assets [ AT ], and 0 otherwise 

Compustat 
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Appendix B – Jenks’ Natural Breaks Optimization Method 

The Jenks‘ natural breaks classification scheme (also termed k-means clustering) 

determines the ―best‖ arrangement of values into classes by iteratively comparing sums 

of squared differences between observed values within each class and class means. Given 

the number of classes, the method identifies breaks in an ordered distribution of values by 

determining which values belong to each class such that the within-class sum of squared 

differences is minimized.
61

 

Thus for a set of values A that have been ordered from 1 to N, the method is calculated as 

follows: 

 

SSDi...j = ∑     (A[k] – meani…j)
2
 (II-1) 

 

Where:  1  ≤  i  <  j  ≤  N  and meani..j is the mean of the class bounded by i and j. 

 

Equation (II-1) can be substituted to: 

SSDi...j = ∑     (A[k])
2
 – (∑     (A[k])

2
 / (i – j + 1)) (II-2) 

 

To partition the sample into two subsamples (low and high complexity industries), I order 

the industries from lowest to highest by mean rank (Column 13 of Table 2, Panel A) and 

use the k-means clustering procedure in XLSTAT v2010.4.04 (a statistical analysis add-

on for Microsoft Excel, available at http://www.xlstat.com) with ―Number of classes‖ set 

to 2 and a convergence criteria of 0.00001. 

 

  

                                                 
61

 www.terraseer.com/help/stis/interface/map/classify/about_natural_breaks.htm.  

j 

k=i 

j 

k=i 

j 

k=i 

http://www.xlstat.com/
http://www.terraseer.com/help/stis/interface/map/classify/about_natural_breaks.htm
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Appendix C – Reichelt and Wang (“RW”, 2010), Including Complexity  

Table C.1 

Sample Construction 

Merged Audit Analytics Opinion and Fee file: 2003 - 2009 90,413  

Delete: Foreign firms and firms missing SIC, audit fee, or MSA data (15,270) 

Delete: Observations from financial firms (32,013) 

Final Number of observations used to calculate auditors' national and 

MSA market share 43,130  

Delete: Office-industry-years with < 2 observations (5,621) 

Delete: Missing Compustat (including missing CIK code) (14,717) 

Delete: |studentized residuals| greater than 3 (569) 

Final Sample for RW analysis 22,223  

 

 

 

Table C.2 

Descriptive Statistics for Auditor Industry Specialist 

Definition of Industry Leadership:  10/10 
 

30/50 

 
Mean S.D. 

 
Mean S.D. 

National Leader 0.108 0.311 
 

0.204 0.403 

City Leader 0.298 0.457 
 

0.255 0.436 

Both National and City Leader 0.067 0.251 
 

0.101 0.301 

National Leader Only 0.041 0.198 
 

0.104 0.305 

City Leader Only 0.230 0.421 
 

0.154 0.361 

10/10: An auditor is defined as a national (city) industry leader if it has the largest 

annual market share of audit fees in an industry (2 digit SIC), and its market share is 

at least 10 percentage points greater than the auditor with the second greatest annual 

market share in the same (city) industry. 

30/50: An auditor is defined as a national (city) industry leader if it has an annual 

market share of audit fees equal to or greater than 30% (50%) of all fees in an (city) 

industry (2 digit SIC). 
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Table C.3 

Descriptive Statistics of Firm and Auditor Characteristics (2003 – 2009, n=22,223) 

 
Mean Median Std Dev Q1 

 
Q3 

ABNACC -0.026 -0.018 0.214 -0.113 0.052 

ABS_ABNACC 0.141 0.082 0.162 0.033 0.189 

GC 0.086 0.000 0.280 0.000 0.000 

OFFICE_SIZE_MSA 87.66 35.57 141.48 5.93 110.90 

ln_OFFICE_MSA 3.084 3.572 2.110 1.779 4.709 

AUDIT_GUIDE 0.299 0.000 0.458 0.000 1.000 

COMPLEX 0.438 0.000 0.496 0.000 1.000 

CFO 0.004 0.071 0.345 -0.015 0.136 

STD_CFO 0.112 0.048 0.276 0.023 0.099 

LOSS 0.326 0.000 0.469 0.000 1.000 

TENURE 0.321 0.000 0.467 0.000 1.000 

SIZE 5.007 5.333 2.818 3.377 6.945 

LEV 0.295 0.188 0.469 0.009 0.389 

ALTMAN 0.757 1.728 5.695 0.522 3.036 

MB 0.776 1.880 10.702 0.936 3.438 

LIT 0.240 0.000 0.427 0.000 0.000 

|ACCR_1| 0.105 0.049 0.642 0.021 0.103 

BIG4 0.685 1.000 0.465 0.000 1.000 

SEC_TIER 0.103 0.000 0.304 0.000 0.000 

ROA -0.118 0.024 1.952 -0.096 0.075 

STD_EARN 0.296 0.050 1.887 0.018 0.133 

FD 0.274 0.000 0.446 0.000 1.000 

ABNACC are signed abnormal accruals derived from the performance adjusted Jones (1991) model in 

Equation (1).  ABS_ABNACC are the absolute value of abnormal accruals derived from the performance 

adjusted Jones (1991) model in Equation (1). GC is a dichotomous variable equal to 1 if a firm received a 

going concern audit report in year t, and 0 otherwise My measure of auditor office size, 

OFFICE_SIZE_MSA, is calculated as the aggregate client audit fees ($, in millions) of a practice office 

(defined by Metropolitan Statistical Areas), in a specific fiscal year. The natural logarithm is used as the 

functional form for empirical tests, ln_OFFICE_MSA.  AUDIT_GUIDE is a dichotomous variable set to 1 

if an industry (2 digit SIC code) is covered by an AICPA Audit Guide, and 0 otherwise. COMPLEX is a 

dichotomous variable set to 1 if an industry (2 digit SIC code) is considered to have ‗low‘ or ‗high‘ 

accounting complexity based on a composite industry-level measure of accounting complexity. CFO is a 

client‘s operating cash flows deflated by lagged total assets, and STD_OCF is defined as the standard 

deviation of operating cash flows (deflated by total assets) for the four year period t-4 to t-1.  LOSS is an 

indicator variable equal to 1 if net income is negative, and 0 otherwise. TENURE is an indicator variable 

equal to 1 if auditor tenure is 3 years or less, and 0 otherwise.  SIZE is the natural log of market value of 

common equity.  LEV is firm leverage, calculated as total long term debt divided by total assets. ALTMAN 

is the Altman Z-score, while MB is the market value divided by the book value of equity. LIT equals one if 

a firm operates in a high litigation industry (Reichelt and Wang, 2010), and 0 otherwise. |ACCR_1| is the 

absolute value of total accruals, scaled by total assets. BIG4 equals 1 if a company is audited by a Big 4 

auditor, and 0 otherwise, while SEC_TIER equals 1 if a company is audited by Grant Thornton or BDO 

Seidman, and 0 otherwise.  ROA is return on assets, and STD_EARN is the standard deviation of income 

before extraordinary items, scaled by total assets, for the four year period t-4 to t-1. A company is 

considered financially distressed (FD equals 1) if it has negative operating cash flow, and coded 0 

otherwise. 
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Table C.4 

Performance Adjusted Abnormal Accruals 

 
Full Sample Audit_Guide = NO Audit_Guide = YES Complex = NO Complex = YES 

 
Estimate t-stat   Estimate t-stat   Estimate t-stat   Estimate t-stat   Estimate t-stat   

Intercept 0.1446 32.39 *** 0.1292 23.00 *** 0.1651 20.26 *** 0.1408 17.49 *** 0.1047 0.41 
 

ln_OFFICE_MSA -0.0036 -3.65 *** -0.0034 -3.06 *** -0.0019 -0.93 
 

-0.0024 -2.43 ** -0.0020 -1.47 
 

NATL_ONLY -0.0070 -1.30 
 

0.0008 0.12 
 

-0.0194 -2.00 ** -0.0012 -0.39 
 

-0.0007 -0.10 
 

LOCAL_ONLY -0.0136 -5.02 *** -0.0116 -3.66 *** -0.0108 -2.04 ** 0.0039 1.42 
 

-0.0101 -2.52 ** 

BOTH_NATL_LOCAL -0.0103 -2.42 ** -0.0026 -0.54 
 

-0.0310 -3.68 *** -0.0116 -1.79 * -0.0134 -3.75 *** 

SIZE 0.0008 1.40 
 

0.0011 1.50 
 

-0.0009 -0.80 
 

-0.0009 -1.40 
 

0.0028 3.15 *** 

STD_CFO 0.0888 10.07 *** 0.0670 6.98 *** 0.1136 7.44 *** 0.0914 8.80 *** 0.0728 6.61 *** 

CFO -0.1045 -13.25 *** -0.1221 -11.84 *** -0.0708 -4.77 *** -0.0771 -6.72 *** -0.1085 -9.60 *** 

LEVERAGE 0.0101 2.73 *** 0.0098 2.15 ** 0.0110 1.55 
 

0.0205 4.34 *** 0.0158 2.52 ** 

LOSS -0.0222 -7.77 *** -0.0187 -5.14 *** -0.0311 -6.60 *** -0.0246 -7.37 *** -0.0461 -10.85 *** 

MB 0.0010 6.43 *** 0.0010 5.51 *** 0.0006 1.91 * 0.0006 3.43 *** 0.0004 1.53 
 

LIT 0.0117 3.93 *** 0.0160 5.02 *** 0.0490 2.28 ** 0.0246 2.45 ** 0.0082 1.72 * 

ALTMAN -0.0033 -8.35 *** -0.0021 -4.11 *** -0.0034 -5.81 *** -0.0027 -5.56 *** -0.0021 -3.65 *** 

TENURE 0.0150 6.02 *** 0.0123 4.12 *** 0.0185 4.17 *** 0.0039 1.50 
 

0.0035 0.90 
 

|ACCR_1| 0.0098 1.03 
 

0.0639 3.49 *** 0.0022 0.56 
 

0.0038 0.67 
 

0.0558 3.24 *** 

BIG4 -0.0032 -0.60 
 

-0.0018 -0.29 
 

-0.0111 -1.11 
 

-0.0183 -3.39 *** -0.0220 -2.97 *** 

SEC_TIER -0.0109 -2.20 ** -0.0073 -1.22 
 

-0.0189 -2.18 ** -0.0175 -3.50 *** -0.0160 -2.36 ** 

N 22,223     15,570     6,653     12,500     9,723     

Adj. R
2
 0.196 

  
0.220 

  
0.174 

  
0.282 

  
0.291 

  
Model F-Test 113.1 ***   89.0 ***   28.0 ***   59.5 ***   66.5 ***   

The dependent variable is the absolute value of performance adjusted abnormal accruals.  The symbols ***, **, and * denote two-sided significance at the 1%, 

5%, and 10% level, respectively and are derived from t-statistics based on robust standard errors clustered at the firm level. NATL_ONLY, LOCAL_ONLY, and 

BOTH_NATL_LOCAL refer to the 10/10 measure of industry leadership, as defined in Table C.2. All other variables are as defined in Table C.3. 
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Table C.5 

Going Concern Audit Reports 

 
Full Sample Audit_Guide = NO Audit_Guide = YES Complex = NO Complex = YES 

 
Estimate Wald Stat Estimate Wald Stat  Estimate Wald Stat  Estimate Wald Stat  Estimate Wald Stat 

Intercept -1.6725 101.20 *** -1.6903 65.69 *** -1.5654 17.99 *** -1.0897 73.33 *** -0.8780 47.15 *** 

ln_OFFICE_MSA 0.0977 6.52 ** 0.1374 10.77 *** 0.0566 0.15 
 

0.0424 3.84 ** 0.0057 0.07 
 

NATL_ONLY 0.1830 0.55 
 

-0.0092 0.00 
 

0.0035 0.00 
 

-0.1322 0.29 
 

0.2972 3.80 * 

LOCAL_ONLY 0.2138 3.31 * -0.3560 1.60 
 

0.4194 9.56 *** -0.0113 0.01 
 

0.2105 6.44 ** 

BOTH_NATL_LOCAL 0.3782 2.89 * -0.0932 0.10 
 

1.5781 6.36 ** 0.4937 8.97 *** 0.4249 5.67 ** 

SIZE -0.1676 30.15 *** -0.1617 18.39 *** -0.1945 9.17 *** -0.0649 7.08 *** -0.0909 12.26 *** 

STD_EARN -0.2281 7.54 *** -0.1788 2.65 
 

-0.3262 5.59 ** -0.2140 8.61 *** -0.0911 1.51 
 

LEVERAGE 0.5319 36.52 *** 0.5808 28.44 *** 0.4736 7.69 *** 0.2243 6.82 *** 0.3281 24.18 *** 

LOSS 1.1670 70.58 *** 1.1717 43.32 *** 1.1490 12.95 *** 0.6884 56.38 *** 0.5626 25.97 *** 

ROA 0.0985 6.67 *** 0.1259 4.41 ** 0.0432 0.84 
 

0.0224 0.81 
 

0.1036 6.22 ** 

MB -0.0187 33.09 *** -0.0211 25.90 *** -0.0169 7.48 *** -0.0087 9.56 *** -0.0127 22.07 *** 

LIT -0.1512 4.01 ** -0.2989 11.00 *** 0.7667 4.01 ** -0.0009 0.00 
 

-0.1629 9.19 *** 

ALTMAN -0.0720 129.40 *** -0.0869 77.64 *** -0.0486 28.89 *** -0.0332 55.82 *** -0.0545 64.44 *** 

TENURE 0.0235 0.11 
 

-0.0249 0.08 
 

0.1784 1.55 
 

0.0834 1.92 
 

-0.0487 0.76 
 

ACCR -0.2983 6.36 ** -0.5084 13.66 *** -0.1312 0.80 
 

-0.0679 0.76 
 

-0.2483 7.64 *** 

BIG4 -1.0195 80.30 *** -0.9706 46.37 *** -1.5290 26.86 *** -0.4002 11.04 *** -0.5183 23.71 *** 

SEC_TIER -0.7614 41.49 *** -0.5933 17.14 *** -1.5390 27.87 *** -0.6006 26.12 *** -0.3213 12.48 *** 

N 7,169     5,303     1,866     3,063     4,106     

Pseudo R
2
 0.365 

  
0.378 

  
0.406 

  
0.368 

  
0.377 

  
LR 1915.5 *** 

 
1306.7 *** 

 
520.8 *** 

 
843.8 *** 

 
1118.6 *** 

 
Year FE Y   Y   Y   Y   Y   

% GC 24.3     24.3     25.4     24.4     24.2     

Results are from probit model estimates, where the dependent variable, GC, is a dichotomous variable equal to 1 if a firm received a going concern audit report in 

year t, and 0 otherwise. The symbols ***, **, and * denote two-sided significance at the 1%, 5%, and 10% level, respectively and are derived from Wald-

statistics based on robust standard errors clustered at the firm level. NATL_ONLY, LOCAL_ONLY, and BOTH_NATL_LOCAL refer to the 10/10 measure of 

industry leadership, as defined in Table C.2. All other variables are as defined in Table C.3. 
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Table 1 

Mapping AICPA Audit Guides to Industries, by Two-Digit SIC Codes 

Panel A. Listing of AICPA Audit and Accounting Guides  

Specific Industry Guides 

1) Agricultural Producers and Agricultural Cooperatives 

2) Airlines 

3) Brokers and Dealers in Securities 

4) Casinos 

5) Common Interest Realty Associations 

6) Construction Contractors 

7) Depository and Lending Institutions: Banks and Savings Institutions, Credit Unions, 

Finance Companies, and Mortgage Companies 

8) Entities With Oil and Gas Producing Activities 

9) Health Care Entities 

10) Investment Companies 

11) Life and Health Insurance Entities 

12) Not-for-Profit Entities 

13) Property and Liability Insurance Entities 

14) Service Organizations 

15) State and Local Governments 

 Guides for Reporting and Specific Transactions 

16) Auditing Derivative Instruments, Hedging Activities, and Investments in Securities 

17) Auditing Revenue in Certain Industries 

18) Employee Benefit Plans 

19) Federal Government Contractors 

20) Government Auditing Standards and Circular A-133 Audits 

 Guides for Audit-related and Other Issues 

21) Analytical Procedures 

22) Assessing and Responding to Audit Risk in a Financial Statement Audit 

23) Audit Sampling 

24) Compilation and Review Engagements 

25) Personal Financial Statements 

26) Prospective Financial Information 
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Table 1 

Mapping AICPA Audit Guides to Industries by Two-Digit SIC Codes 

Panel B. Map of AICPA Guides to Two-digit SIC Codes 
Two-digit SIC Code AICPA Guide

A
 

00 - AGRICULTURE, FORESTRY, AND FISHING  

 
01 - AGRICULTURAL PRODUCTION - CROPS 1) 

 
02 - AGRICULTURAL PRODUCTION - LIVESTOCK 1) 

 
07 - AGRICULTURAL SERVICES 1) 

 
08 - FORESTRY  

 
09 - FISHING, HUNTING, AND TRAPPING  

10 - MINING  

 
10 - METAL MINING  

 
12 - COAL MINING  

 
13 - OIL AND GAS EXTRACTION 8) 

 
14 - NONMETALLIC MINERALS, EXCEPT FUELS  

15 - CONSTRUCTION  

 
15 - GENERAL BUILDING CONTRACTORS 6) 

 
16 - HEAVY CONSTRUCTION, EXCEPT BUILDING 6) 

 
17 - SPECIAL TRADE CONTRACTORS 6) 

20-30 - MANUFACTURING  

 
20 - FOOD AND KINDRED PRODUCTS  

 
21 - TOBACCO PRODUCTS  

 
22 - TEXTILE MILL PRODUCTS  

 
23 - APPAREL AND OTHER TEXTILE PRODUCTS  

 
24 - LUMBER AND WOOD PRODUCTS  

 
25 - FURNITURE AND FIXTURES  

 
26 - PAPER AND ALLIED PRODUCTS  

 
27 - PRINTING AND PUBLISHING  

 
28 - CHEMICALS AND ALLIED PRODUCTS  

 
29 - PETROLEUM AND COAL PRODUCTS  

 
30 - RUBBER AND MISC. PLASTICS PRODUCTS  

 
31 - LEATHER AND LEATHER PRODUCTS  

 
32 - STONE, CLAY, AND GLASS PRODUCTS  

 
33 - PRIMARY METAL INDUSTRIES  

 
34 - FABRICATED METAL PRODUCTS  

 
35 - INDUSTRIAL MACHINERY AND EQUIPMENT  

 
36 - ELECTRONIC & OTHER ELECTRIC EQUIPMENT  

 
37 - TRANSPORTATION EQUIPMENT 2) & 19)

B
 

 
38 - INSTRUMENTS AND RELATED PRODUCTS  

 
39 - MISC. MANUFACTURING INDUSTRIES  

40 - TRANSPORTATION, COMMUNICATIONS, ELECTRIC, GAS, AND SANITARY SERVICES  

 
40 - RAILROAD TRANSPORTATION  

 
41 - LOCAL AND INTERURBAN PASSENGER TRANSIT  

 
42 - TRUCKING AND WAREHOUSING  

 
43 - U.S. POSTAL SERVICE  

 
44 - WATER TRANSPORTATION  

 
45 - TRANSPORTATION BY AIR 2) 

 
46 - PIPELINES, EXCEPT NATURAL GAS  

 
47 - TRANSPORTATION SERVICES  

 
48 - COMMUNICATION  

 
49 - ELECTRIC, GAS, AND SANITARY SERVICES  

50 - WHOLESALE AND RETAIL TRADE  

 
50 - WHOLESALE TRADE - DURABLE GOODS  

 51 - WHOLESALE TRADE - NONDURABLE GOODS  
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Table 1 

Mapping AICPA Audit Guides to Industries by Two-Digit SIC Codes 

Panel B (continued). Map of AICPA Guides to Two-digit SIC Codes 

Two-digit SIC Code AICPA Guide
A
 

 
52 - BUILDING MATERIALS AND GARDENING SUPPLIES  

 
53 - GENERAL MERCHANDISE STORES  

 
54 - FOOD STORES  

 
55 - AUTOMOTIVE DEALERS & SERVICE STATIONS  

 
56 - APPAREL AND ACCESSORY STORES  

 
57 - FURNITURE AND HOMEFURNISHINGS STORES  

 
58 - EATING AND DRINKING PLACES  

 
59 - MISCELLANEOUS RETAIL  

60 - FINANCE, INSURANCE, AND REAL ESTATE  

 
60 - DEPOSITORY INSTITUTIONS 7) & 16) 

 
61 - NONDEPOSITORY INSTITUTIONS 7) & 16) 

 
62 - SECURITY AND COMMODITY BROKERS 2) 

 
63 - INSURANCE CARRIERS 11), 13) & 16) 

 
64 - INSURANCE AGENTS, BROKERS, & SERVICE 3), 11), 13) & 16) 

 
65 - REAL ESTATE 5) 

 
67 - HOLDING AND OTHER INVESTMENT OFFICES 10) & 16) 

70-80 - SERVICES  

 
70 - HOTELS AND OTHER LODGING PLACES  

 
72 - PERSONAL SERVICES  

 
73 - BUSINESS SERVICES 17)

C
 & 19) 

 
75 - AUTO REPAIR, SERVICES, AND PARKING  

 
76 - MISCELLANEOUS REPAIR SERVICES  

 
78 - MOTION PICTURES  

 
79 - AMUSEMENT & RECREATION SERVICES 4)

D
 

 
80 - HEALTH SERVICES 9) 

 
81 - LEGAL SERVICES  

 
82 - EDUCATIONAL SERVICES  

 
83 - SOCIAL SERVICES  

 
84 - MUSEUMS, BOTANICAL, ZOOLOGICAL GARDENS  

 
86 - MEMBERSHIP ORGANIZATIONS  

 
87 - ENGINEERING & MANAGEMENT SERVICES 19)

E
 

 
88 - PRIVATE HOUSEHOLDS  

 
89 - SERVICES, (NOT ELSEWHERE CLASSIFIED)  

90 - PUBLIC ADMINISTRATION  

 
91 - EXECUTIVE, LEGISLATIVE, AND GENERAL  

 
92 - JUSTICE, PUBLIC ORDER, AND SAFETY  

 
93 - FINANCE, TAXATION, & MONETARY POLICY  

 
94 - ADMINISTRATION OF HUMAN RESOURCES  

 
95 - ENVIRONMENTAL QUALITY AND HOUSING  

 
96 - ADMINISTRATION OF ECONOMIC PROGRAMS  

 
97 - NAT‘L SECURITY AND INTERNATIONAL AFFAIRS  

99 - NONCLASSIFIABLE ESTABLISHMENTS  
A
  Values in the column labeled AICPA Guide correspond to numbers in Figure 1, Panel A 

B   
Many defense contractors file under SIC Code 37, and have significant government contracts. 

C   
Auditing Revenue in Certain Industries specifically addresses revenue recognition issues in the software  

industry, which generally file under SIC Code 73. 
D 

Casinos file under SIC Code 79. 
E 

Many defense contractors list under SIC Code 87, and have significant government contracts. 
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Table 2 

Constructing a Composite Industry-level Measure of Accounting Complexity from 

Firm Characteristics 

Panel A. Industry-level Accounting Metrics and Rankings  

(sorted by Mean Rank, from lowest to highest) 

1 2 3 4 5 6 7 

2- Digit 

SIC AG 

SIZE VOLATILITY IOS 

TOTAL 

ACCRUALS 

OPERATING 

CYCLE 

Value Rk Value Rk Value Rk Value Rk Value Rk 

54 0 1596.7 59 0.019 3 -0.478 6 0.027 2 39 7 

53 0 1815.7 61 0.032 12 -0.473 11 0.030 6 107 42 

57 0 266.0 35 0.054 43 -0.477 8 0.032 7 101 39 

56 0 542.4 48 0.045 33 -0.454 19 0.049 16 88 29 

52 0 3386.1 63 0.033 13 -0.335 51 0.026 1 89 31 

58 0 159.8 18 0.031 10 -0.441 24 0.069 30 14 3 

42 0 277.6 36 0.037 20 -0.449 21 0.065 27 44 8 

83 0 243.2 29 0.024 7 -0.440 26 0.082 39 12 2 

50 0 123.6 14 0.053 42 -0.456 16 0.029 4 107 43 

47 0 224.6 26 0.040 25 -0.421 36 0.034 9 86 26 

41 0 424.4 44 0.030 9 -0.477 7 0.074 34 61 18 

55 0 549.7 49 0.036 17 -0.397 43 0.027 3 95 37 

24 0 286.2 38 0.055 45 -0.480 5 0.061 23 79 24 

40 0 6575.4 64 0.014 1 -0.476 9 0.107 49 54 14 

59 0 283.2 37 0.045 32 -0.435 30 0.040 10 93 34 

51 0 253.5 32 0.052 39 -0.416 39 0.032 8 73 22 

16 1 603.7 52 0.049 37 -0.450 20 0.048 15 89 30 

8 0 60.7 4 0.046 34 -0.438 28 0.168 60 143 55 

23 0 204.9 23 0.057 48 -0.446 22 0.047 14 140 54 

31 0 252.0 31 0.056 46 -0.424 35 0.045 12 146 57 

45 1 835.1 55 0.039 24 -0.486 2 0.081 38 33 5 

70 0 195.8 21 0.021 4 -0.455 18 0.124 54 46 10 

81 0 393.7 43 0.044 29 -0.296 54 0.111 50 0 1 

17 1 215.2 24 0.069 58 -0.445 23 0.058 21 93 35 

22 0 104.4 10 0.036 19 -0.459 15 0.060 22 124 51 

25 0 330.6 41 0.042 27 -0.431 32 0.041 11 118 48 

80 1 177.2 20 0.043 28 -0.393 45 0.066 29 63 19 

75 0 246.8 30 0.034 14 -0.467 12 0.102 46 91 33 

9 0 20.8 2 0.065 56 -0.504 1 0.222 63 178 61 

49 0 1428.0 58 0.021 5 -0.460 13 0.105 48 76 23 

72 0 328.7 40 0.025 8 -0.456 17 0.094 42 60 17 

82 0 202.7 22 0.057 47 -0.349 49 0.088 41 46 9 

27 0 431.0 45 0.032 11 -0.437 29 0.080 36 87 27 

7 1 806.9 54 0.053 41 -0.288 55 0.057 20 48 12 

14 0 102.3 8 0.038 21 -0.196 57 0.102 45 124 52 

Continued on next page. 
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Table 2 

Constructing a Composite Industry-level Measure of Accounting Complexity from 

Firm Characteristics 

Panel A. Industry-level Accounting Metrics and Rankings  

(sorted by Mean Rank, from lowest to highest) 

 8 9 10 11 12 13 14 15 

2- Digit 

SIC 

CAPITAL 

INTENSITY 

TOTAL 

SEGS 

INTAN-

GIBLES R&D 

FINANC-

ING 
Mean 

Rank 

Med. 

Rank 

Std 

Dev. 

Rank Value Rk Value Rk Value Rk Value Rk Value Rk 

54 0.312 19 2.00 1 0.0007 5 0.0000 12 0.361 43 15.7 7 19.7 

53 0.312 18 2.00 1 0.0002 2 0.0000 1 0.215 19 17.3 12 19.7 

57 0.211 11 2.00 1 0.0040 22 0.0000 1 0.115 9 17.6 10 16.0 

56 0.319 22 2.00 1 0.0009 7 0.0000 1 0.081 6 18.2 18 15.3 

52 0.218 12 2.00 1 0.0008 6 0.0000 1 0.268 26 20.5 13 22.0 

58 0.633 44 2.00 1 0.0048 23 0.0004 15 0.357 41 20.9 21 14.6 

42 0.551 39 2.21 16 0.0022 13 0.0000 1 0.339 37 21.8 21 12.9 

83 1.406 57 2.00 1 0.0020 12 0.0000 1 0.515 56 23.0 19 21.9 

50 0.098 2 2.71 21 0.0240 42 0.0040 34 0.200 18 23.6 20 15.6 

47 0.112 3 3.21 30 0.0746 58 0.0027 32 0.111 8 25.3 26 16.0 

41 0.522 36 3.29 31 0.0025 15 0.0000 1 0.577 59 25.4 25 18.4 

55 0.190 9 2.00 1 0.0087 29 0.0011 22 0.400 47 25.7 26 18.0 

24 0.523 37 2.00 1 0.0076 26 0.0024 29 0.305 35 26.3 28 14.1 

40 3.067 64 3.00 26 0.0001 1 0.0000 1 0.349 39 26.8 20 25.6 

59 0.198 10 2.43 18 0.0240 41 0.0059 38 0.266 25 27.5 31 11.4 

51 0.141 5 3.57 36 0.0226 39 0.0066 40 0.284 29 28.9 34 13.1 

16 0.317 21 3.71 44 0.0033 20 0.0021 26 0.279 27 29.2 27 11.8 

8 2.058 58 2.00 1 0.0017 10 0.0022 28 0.161 15 29.3 28 22.3 

23 0.227 13 3.71 44 0.0161 33 0.0025 30 0.148 13 29.4 27 15.1 

31 0.163 6 4.57 61 0.0017 9 0.0057 37 0.053 3 29.7 33 21.3 

45 0.821 50 3.64 43 0.0126 30 0.0000 1 0.464 51 29.9 34 21.0 

70 2.074 59 4.14 50 0.0019 11 0.0006 17 0.572 58 30.2 20 22.2 

81 0.180 7 4.43 57 0.0017 8 0.0000 1 0.487 54 30.4 36 23.9 

17 0.116 4 3.07 28 0.0843 63 0.0052 35 0.174 16 30.7 26 18.1 

22 0.546 38 4.14 50 0.0028 18 0.0101 45 0.378 44 31.2 30 15.9 

25 0.406 31 3.57 36 0.0025 16 0.0115 50 0.229 21 31.3 32 13.0 

80 0.340 26 2.07 13 0.0323 44 0.0128 53 0.359 42 31.9 29 13.3 

75 0.759 47 2.71 21 0.0144 32 0.0026 31 0.579 60 32.6 32 15.1 

9 0.931 51 4.38 56 0.0024 14 0.0015 23 0.039 2 32.9 37 26.8 

49 2.293 60 2.86 24 0.0128 31 0.0009 21 0.395 46 32.9 28 19.0 

72 0.622 43 3.71 44 0.0040 21 0.0090 43 0.500 55 33.0 41 15.7 

82 0.324 23 2.43 18 0.0786 60 0.0118 51 0.120 10 33.0 32 18.6 

27 0.404 30 3.57 36 0.0179 35 0.0111 49 0.349 38 33.6 36 10.5 

7 0.250 17 4.14 50 0.0053 24 0.0015 24 0.352 40 33.7 32 16.2 

14 1.362 55 2.71 21 0.0702 56 0.0009 19 0.063 4 33.8 33 21.2 

Continued on next page. 
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Table 2 

Constructing a Composite Industry-level Measure of Accounting Complexity from 

Firm Characteristics 

Panel A (continued). Industry-level Accounting Metrics and Rankings 

(sorted by Mean Rank, low to high) 

1 2 3 4 5 6 7 

2- Digit 

SIC AG 

SIZE VOLATILITY IOS 

TOTAL 

ACCRUALS 

OPERATING 

CYCLE 

Value Rk Value Rk Value Rk Value Rk Value Rk 

79 1 144.1 16 0.035 15 -0.398 42 0.133 55 19 4 

46 0 1735.1 60 0.015 2 -0.366 48 0.164 59 58 16 

34 0 229.7 27 0.039 22 -0.419 38 0.053 19 129 53 

20 0 368.7 42 0.039 23 -0.424 34 0.049 17 94 36 

30 0 66.5 5 0.045 31 -0.421 37 0.063 25 118 47 

78 0 94.6 7 0.083 61 -0.441 25 0.120 53 64 21 

1 1 111.8 12 0.048 35 -0.400 41 0.085 40 189 62 

44 0 538.9 47 0.035 16 -0.429 33 0.153 58 48 11 

26 0 573.8 50 0.024 6 -0.481 4 0.066 28 103 40 

87 1 167.0 19 0.062 52 -0.349 50 0.078 35 101 38 

76 0 256.7 33 0.069 57 -0.368 47 0.029 5 109 44 

15 1 782.9 53 0.072 59 -0.474 10 0.101 44 275 65 

32 0 241.8 28 0.041 26 -0.434 31 0.064 26 107 41 

39 0 102.9 9 0.061 51 -0.297 53 0.074 33 157 59 

2 1 872.4 56 0.091 62 -0.485 3 0.102 47 85 25 

13 1 259.1 34 0.063 53 -0.388 46 0.430 64 88 28 

10 0 68.8 6 0.077 60 0.376 63 0.220 62 115 45 

48 0 579.9 51 0.036 18 -0.459 14 0.204 61 63 20 

37 1 293.9 39 0.044 30 -0.333 52 0.050 18 118 46 

29 0 2604.4 62 0.054 44 -0.404 40 0.047 13 52 13 

99 0 4.4 1 0.102 64 -0.172 58 0.137 56 119 49 

12 0 968.7 57 0.050 38 -0.397 44 0.119 52 55 15 

33 0 490.2 46 0.059 50 -0.438 27 0.061 24 122 50 

38 0 109.6 11 0.063 54 0.101 62 0.081 37 194 63 

35 0 223.6 25 0.053 40 -0.090 59 0.071 31 150 58 

36 0 149.5 17 0.058 49 0.004 60 0.095 43 145 56 

73 1 112.8 13 0.064 55 0.016 61 0.117 51 90 32 

89 0 56.8 3 0.226 65 0.627 65 0.512 65 36 6 

21 0 7769.6 65 0.049 36 -0.250 56 0.073 32 219 64 

28 0 132.9 15 0.094 63 0.563 64 0.150 57 158 60 

Mean 677.8   0.050 
 

-0.345   0.095 
 

96   

Median 256.7   0.045 
 

-0.429   0.074 
 

91   

Continued on next page. 
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Table 2 

Constructing a Composite Industry-level Measure of Accounting Complexity from 

Firm Characteristics 

Panel A (continued). Industry-level Accounting Metrics and Rankings 

(sorted by Mean Rank, low to high) 

 
8 9 10 11 12 13 14 15 

2- Digit 

SIC 

CAPITAL 

INTENSITY 

TOTAL 

SEGS 

INTAN-

GIBLES R&D 

FINANC-

ING 
Mean 

Rank 

Med. 

Rank 

Std 

Dev. 

Rank Value Rk Value Rk Value Rk Value Rk Value Rk 

79 1.318 54 2.57 20 0.0205 38 0.0038 33 0.629 62 33.9 36 19.7 

46 2.866 62 3.36 33 0.0005 3 0.0000 1 0.629 61 34.5 41 26.7 

34 0.458 33 4.00 47 0.0187 36 0.0126 52 0.252 23 35.0 35 12.5 

20 0.472 34 3.07 28 0.0635 54 0.0107 47 0.310 36 35.1 35 10.9 

30 0.567 40 4.14 50 0.0164 34 0.0215 55 0.285 30 35.4 36 14.3 

78 0.762 48 2.36 17 0.0602 53 0.0053 36 0.298 34 35.5 35 17.9 

1 0.727 46 3.50 34 0.0031 19 0.0103 46 0.256 24 35.9 38 14.6 

44 2.879 63 2.14 14 0.0082 27 0.0022 27 0.776 64 36.0 30 20.5 

26 0.987 52 5.29 64 0.0071 25 0.0096 44 0.415 48 36.1 42 19.9 

87 0.241 15 3.57 36 0.0472 45 0.0753 59 0.140 12 36.1 37 16.2 

76 0.249 16 4.07 49 0.0086 28 0.0009 20 0.692 63 36.2 39 18.9 

15 0.046 1 4.29 54 0.0027 17 0.0001 13 0.483 53 36.9 49 23.8 

32 0.725 45 4.43 57 0.0744 57 0.0071 41 0.298 33 38.5 37 11.8 

39 0.316 20 4.29 54 0.0193 37 0.0398 57 0.194 17 39.0 44 18.5 

2 0.765 49 3.57 36 0.0593 52 0.0001 14 0.416 49 39.3 48 19.4 

13 3.836 65 2.00 1 0.0486 48 0.0020 25 0.297 32 39.6 40 19.6 

10 2.383 61 2.00 1 0.1196 64 0.0007 18 0.223 20 40.0 53 25.9 

48 1.160 53 3.57 36 0.0253 43 0.0140 54 0.448 50 40.0 47 17.0 

37 0.411 32 4.43 57 0.0481 47 0.0433 58 0.250 22 40.1 43 14.2 

29 0.594 42 5.71 65 0.0556 50 0.0090 42 0.294 31 40.2 42 17.5 

99 0.356 28 3.29 31 0.0748 59 0.0284 56 0.005 1 40.3 53 23.9 

12 1.373 56 3.50 34 0.0480 46 0.0005 16 0.380 45 40.3 45 14.9 

33 0.518 35 4.57 61 0.0227 40 0.0110 48 0.284 28 40.9 43 12.1 

38 0.333 25 3.57 36 0.0690 55 0.1359 64 0.070 5 41.2 46 21.9 

35 0.330 24 4.43 57 0.0587 51 0.0871 60 0.131 11 41.6 46 17.9 

36 0.377 29 4.00 47 0.0523 49 0.1110 63 0.083 7 42.0 48 18.6 

73 0.236 14 2.86 24 0.0834 62 0.1011 62 0.469 52 42.6 52 19.9 

89 0.185 8 3.00 26 0.2271 65 0.0886 61 0.811 65 42.9 63 28.3 

21 0.342 27 4.93 63 0.0005 4 0.0059 39 0.531 57 44.3 48 20.1 

28 0.589 41 2.14 14 0.0787 61 0.2385 65 0.148 14 45.4 59 22.5 

Mean 0.760  3.27   0.030  0.018   0.322  32.7 34 18.1 

Median 0.458  3.36   0.016  0.004   0.298  33.6 35 18.1 

Includes all two-digit SIC codes for which data are available, minus financial firms (SIC codes 60-69) from 

2003 to 2009.  AG equals 1 if an AICPA Audit and Accounting Guide is mapped to an industry (See Figure 

1), and 0 otherwise. Value is the mean of the annual industry median value for each variable, while Rk is the 

rank of each industry-value, from 1 – 65.  The lowest and highest ranked industries for each variable are in 

bold.  
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Table 2 

Constructing a Composite Industry-level Measure of Accounting Complexity from 

Firm Characteristics 

Panel B. T-tests of Differences in Means 

SIC SIZE 

VOLA-

TILITY 

TOT 

ACC IOS 

OP 

CYC 

CAP 

INT 

TOT 

SEGS 

IN-

TANG R&D 

FINAN-

CING 

FINAL 

RANK 

54 59 3 6 2 7 19 1 5 12 43 15.7 

53 61 12 11 6 42 18 1 2 1 19 17.3 

57 35 43 8 7 39 11 1 22 1 9 17.6 

56 48 33 19 16 29 22 1 7 1 6 18.2 

52 63 13 51 1 31 12 1 6 1 26 20.5 

58 18 10 24 30 3 44 1 23 15 41 20.9 

42 36 20 21 27 8 39 16 13 1 37 21.8 

83 29 7 26 39 2 57 1 12 1 56 23.0 

50 14 42 16 4 43 2 21 42 34 18 23.6 

47 26 25 36 9 26 3 30 58 32 8 25.3 

99 1 64 58 56 49 28 31 59 56 1 40.3 

12 57 38 44 52 15 56 34 46 16 45 40.3 

33 46 50 27 24 50 35 61 40 48 28 40.9 

38 11 54 62 37 63 25 36 55 64 5 41.2 

35 25 40 59 31 58 24 57 51 60 11 41.6 

36 17 49 60 43 56 29 47 49 63 7 42.0 

73 13 55 61 51 32 14 24 62 62 52 42.6 

89 3 65 65 65 6 8 26 65 61 65 42.9 

21 65 36 56 32 64 27 63 4 39 57 44.3 

28 15 63 64 57 60 41 14 61 65 14 45.4 

 

 
t-test 5 t-test 10 t-test Med 

0.000 0.000 0.000 

 

 

This figure lists the ranks for each accounting measure for the ten lowest (above the solid line) 

and highest (below the solid line) overall ranks.  t-test 5 is the p-value for a student‘s t-test of the 

difference in means of the variable ranks between industries with the five lowest and five highest 

overall ranks (n=50 for each condition; 10 variables x 5 observations per variable). t-test 10 is the 

p-value for a student‘s t-test of the difference in means of the variable ranks between industries 

with the ten lowest and ten highest overall ranks (n=100 for each condition; 10 variables x 10 

observations per variable), while t-test Med is the p-value for a student‘s t-test of the difference in 

means of the variable ranks between industries above and below the sample median rank of 34 

(complete dataset for this final test shown in Figure 2, Panel A). 
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Table 2 

Constructing a Composite Industry-level Measure of Accounting Complexity from 

Firm Characteristics 

Panel C. Top and Bottom 10 Industries by Rank 

Lowest Ten Industries, by Overall Rank 

Mean 

Rank SIC Code SIC Description 

15.8 54 FOOD STORES 

17.4 53 GENERAL MERCHANDISE STORES 

17.7 57 FURNITURE AND HOMEFURNISHINGS STORES 

18.3 56 APPAREL AND ACCESSORY STORES 

20.6 52 BUILDING MATERIALS AND GARDENING SUPPLIES 

21.0 58 EATING AND DRINKING PLACES 

21.9 42 TRUCKING AND WAREHOUSING 

23.0 83 SOCIAL SERVICES 

23.7 50 WHOLESALE TRADE - DURABLE GOODS 

25.4 41 LOCAL AND INTERURBAN TRANSPORT 

   Highest Ten Industries, by Overall Rank 

Mean 

Rank SIC Code SIC Description 

40.3 99 NONCLASSIFIABLE INDUSTRIES 

40.3 12 COAL MINING 

40.9 33 PRIMARY METAL INDUSTRIES 

41.2 38 INSTRUMENTS AND RELATED PRODUCTS 

41.6 35 INDUSTRIAL MACHINERY AND EQUIPMENT 

42 36 ELECTRONIC & OTHER ELECTRIC EQUIPMENT 

42.6 73 BUSINESS SERVICES 

42.9 89 SERVICES, (NOT ELSEWHERE CLASSIFIED) 

44.3 21 TOBACCO PRODUCTS 

45.4 28 CHEMICALS AND ALLIED PRODUCTS 

This figures lists the overall rank (RANK), two-digit SIC Code, and industry description 

for the ten lowest and highest ranked industries from Figure 2, Panel A. 
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Table 3 

Sample Construction for Hypothesis Tests 

Merged Audit Analytics Opinion and Fee file: 2003 – 2009 90,413  

Delete: Foreign firms and firms missing SIC, audit fee, or auditor office data (12,778) 

Delete: Observations from financial firms (32,013) 

Final number of observations used to calculate auditors' national and office level 

market share and local office size 
45,622  

Delete: Observations not audited by a Big 4 auditor (19,636) 

Delete: Office-industry-years with < 2 observations (3,895) 

Delete: Missing Compustat (including missing CIK code) or CRSP data (6,575) 

Final Sample for accruals, GC, and earnings benchmarks analysis 15,516 
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Table 4 

Descriptive Statistics for Industry Leaders and Office Size 

Panel A. National Level Industry Leaders by Big 4 Auditor and Year 

Auditor 2003 2004 2005 2006 2007 2008 2009 Avg 

PWC 15 19 19 16 14 13 14 16 

EY 16 17 14 15 19 17 16 16 

DT 17 14 14 13 11 10 10 13 

KPMG 6 7 7 8 7 8 7 7 

Total Industries 54 57 54 52 51 48 47 52 

Panel B. Office Level Industry Leaders by Big 4 Auditor and Year 

Auditor 2003 2004 2005 2006 2007 2008 2009 Avg 

PWC 169 170 159 135 117 124 114 141 

EY 196 183 171 178 181 154 134 171 

DT 119 123 127 138 137 131 106 126 

KPMG 116 128 112 110 94 80 82 103 

Tot. Office-industries 600 604 569 561 529 489 436 541 

Total # of Offices 69 69 68 67 65 64 59 66 

Panel C. Office Size by Big 4 Auditor (Auditor Fees in millions of $) 

Auditor # of office-years Mean Median Std Dev Min Q1 Q3 Max 

PWC 466 41.15 13.67 84.14 0.04 5.39 43.98 725.75 

EY 528 28.86 12.89 41.84 0.03 6.27 32.26 305.39 

DT 502 29.90 12.25 54.31 0.03 2.88 36.19 469.90 

KPMG 551 21.07 6.70 37.88 0.12 2.92 21.08 287.58 

Panel D. Office Size by Big 4 Auditor (Number of Clients) 

Auditor # of office-years Mean Median Std Dev Min Q1 Q3 Max 

PWC 466 26.27 9 52.07 1 4 21 361 

EY 528 26.47 12 48.09 1 6 23 313 

DT 502 23.02 8 44.18 1 3 22 321 

KPMG 551 16.09 6 27.40 1 3 15 205 

Continued on next page.
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Table 4 (cont.) 

Descriptive Statistics for Industry Leaders and Office Size 

 

Panel E. Auditor Office Size by Big 4 Auditor and Year (Auditor Fees in millions of $ and Number of Clients) 

Auditor Year 2003 2004 2005 2006 2007 2008 2009 Total 

 # offices 73 71 69 67 64 62 60 466 

PWC # clients 2167 2126 1928 1737 1608 1468 1209 12243 

 Audit fees 1710.7 2942.6 3038.1 3021.1 2856.8 2861.5 2746.0 19176.7 

 # offices 79 77 75 73 75 74 75 528 

EY # clients 2214 2175 2090 1984 1937 1846 1729 13975 

 Audit fees 1293.5 2043.8 2328.2 2471.2 2541.0 2386.3 2175.1 15239.0 

 # offices 76 73 73 72 69 71 68 502 

DT # clients 1768 1834 1749 1649 1608 1528 1419 11555 

 Audit fees 1169.0 2039.5 2270.1 2383.1 2529.4 2442.0 2174.7 15007.8 

 # offices 84 83 79 79 75 75 76 551 

KPMG # clients 1545 1528 1336 1289 1176 1068 924 8866 

  Audit fees 1086.6 1786.4 1770.6 1853.1 1788.2 1742.7 1581.6 11609.2 

 
PWC – PricewaterhouseCoopers LLP;  EY – Ernst & Young, LLP;  DT – Deloitte & Touche LLP;  KPMG – KPMG LLP.  

 

Panel A reports the number of national industry leaders per year by Big 4 auditor. Total Industries is the total number of 2 digit SIC 

codes represented (less financial institutions) in the calculation of national industry leader.  Panel B reports the number of office level 

industry leaders per year by Big 4 auditor. Total Office-Industries is the total number of 2 digit SIC code and office level auditor 

combinations where at least two observations are available per year and Total # of Offices is the number of unique cities with an office 

level industry leader. Panel C presents descriptive statistics by Big 4 auditor for office size, as measured by total client audit fees in 

millions of $. #office-years is the aggregate number of unique auditor-year offices used in the calculation of office-size (i.e., an auditor 

office can be represented up to seven times over the seven year sample period). Panel D presents data similar to Panel C, however 

calculated with the number of clients audited by each office per office-year. Panel E reports descriptive statistics for Big 4 auditor 

office size (by audit fee revenue and number of audit clients) by Big 4 office and year. 
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Table 5 

Descriptive Statistics of Firm and Auditor Characteristics (2003 – 2009) 

Panel A. Dependent Variables N Mean Median Std Dev Q1 Q3 

ABNACC 15,516 -0.051 -0.023 0.203 -0.111 0.032 

ABS_ABNACC 15,516 0.128 0.067 0.166 0.027 0.162 

SM_INCREASE 15,516 0.168 0.000 0.374 0.000 0.000 

GC 15,516 0.019 0.000 0.136 0.000 0.000 

Panel B. Auditor Measures 
      

OFFICE_SIZE 15,516 71.709 46.167 88.948 17.587 92.549 

ln_OFFICE_SIZE 15,516 17.466 17.648 1.240 16.683 18.343 

NATL_LEADER 15,516 0.305 0.000 0.460 0.000 1.000 

OFFICE_LEADER 15,516 0.401 0.000 0.490 0.000 1.000 

NATL_ONLY_LEADER 15,516 0.161 0.000 0.367 0.000 0.000 

OFFICE_ONLY_LEADER 15,516 0.257 0.000 0.437 0.000 1.000 

BOTH_NATL_OFC_LEADER 15,516 0.144 0.000 0.351 0.000 0.000 

AUDIT_GUIDE 15,516 0.261 0.000 0.439 0.000 0.000 

COMPLEX 15,516 0.419 0.000 0.493 0.000 1.000 

Panel C. Control Variables 
      

INFLUENCE 15,516 0.078 0.026 0.148 0.010 0.073 

TENURE 15,516 0.163 0.000 0.369 0.000 0.000 

OP_SEGS 15,516 2.428 1.000 1.860 1.000 4.000 

GEO_SEGS 15,516 2.717 2.000 2.529 1.000 4.000 

ln_ASSETS 15,516 6.498 6.426 1.845 5.214 7.702 

SALE_GTH 15,516 0.123 0.082 0.338 -0.015 0.199 

VAR_SALE 15,516 1.948 0.613 2.896 0.151 2.224 

OCF 15,516 0.070 0.091 0.195 0.036 0.151 

VAR_OCF 15,516 0.062 0.037 0.122 0.019 0.070 

WEAKNESS 15,516 0.115 0.000 0.728 0.000 0.000 

LEVERAGE 15,516 0.242 0.192 0.277 0.015 0.361 

LOSS 15,516 0.213 0.000 0.410 0.000 0.000 

LAG_LOSS 15,516 0.210 0.000 0.407 0.000 0.000 

LAG_RETURN 15,516 0.135 0.046 0.663 -0.237 0.344 

VAR_RETURN 15,516 0.304 0.219 0.243 0.138 0.375 

MTB 15,516 2.908 2.135 5.497 1.355 3.554 

CASH 15,516 0.232 0.121 0.303 0.035 0.324 

LAG_GC 15,516 0.013 0.000 0.112 0.000 0.000 

ZSCORE 15,516 1.228 2.111 12.493 1.102 3.253 

FD 15,516 0.290 0.000 0.454 0.000 1.000 

TOT_ACC 15,516 -0.024 -0.016 0.115 -0.060 0.020 

ABS_TOT_ACC 15,516 0.064 0.041 0.098 0.018 0.080 

Variable descriptions are on the following page. 
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ABNACC are signed abnormal accruals derived from the performance adjusted Jones (1991) model in 

Equation (1).  ABS_ABNACC are the absolute value of abnormal accruals derived from the performance 

adjusted Jones (1991) model in Equation (1). SM_INCREASE is a dichotomous variable equal to 1 if a 

firm‘s increase in net income deflated by lagged total assets from year t – 1 to year t is between 0 and 1.3 

percent, and 0 otherwise, while GC is a dichotomous variable equal to 1 if a firm received a going concern 

audit report in year t, and 0 otherwise. My measure of auditor office size, OFFICE_SIZE, is calculated as 

the aggregate client audit fees ($, in millions) of a practice office in a specific fiscal year. The natural 

logarithm is used as the functional form for empirical tests, ln_OFFICE.  NATL_ONLY_LEADER is an 

indicator variable equal to 1 if an auditor is the number one auditor in an industry in terms of aggregated 

audit fees in year t, but is not also considered a leader at the office level, and 0 otherwise. 

OFFICE_ONLY_LEADER is an indicator variable equal to 1 if a specific office is the number one auditor 

in terms of aggregated client audit fees in an industry within that city in year t and not also considered a 

leader at the national level, and 0 otherwise. BOTH_NATL_OFC_LEADER is an indicator variable equal to 

1 if an auditor is both the audit fee-leader in an industry on an aggregate (i.e., national) level and the audit-

fee leader within a specific city in year t, and 0 otherwise. AUDIT_GUIDE is a dichotomous variable set to 

1 if an industry (2 digit SIC code) is covered by an AICPA Audit Guide, and 0 otherwise. COMPLEX is a 

dichotomous variable set to 1 if an industry (2 digit SIC code) is considered to have ‗low‘ or ‗high‘ 

accounting complexity based on a composite industry-level measure of accounting complexity. 

INFLUENCE is the ratio of a specific client‘s total fees to the aggregate fees from all clients of the office 

that audits the specific client, while TENURE is an indicator variable equal to 1 if auditor tenure is 3 years 

or less, and 0 otherwise.  OP_SEGS (GEO_SEGS) are the number of operating (geographical) segments for 

a firm as reported in the Compustat Segments database and ln_ASSETS is the natural log of a client‘s total 

assets ($, in millions).  SALE_GTH is client sales growth from year t-1 to year t, and VAR_SALE is the 

standard deviation of a client‘s sales deflated by lagged total assets for the 3 year period t-2 to t. OCF is a 

client‘s operating cash flows deflated by lagged total assets, and VAR_OCF is defined as the standard 

deviation of operating cash flows (deflated by total assets) for the three year period t-2 to t.  WEAKNESS is 

the number of material internal control weaknesses as reported by Audit Analytics. LEVERAGE is firm 

leverage, calculated as total liabilities divided by total assets. LOSS is an indicator variable equal to 1 if 

operating income after depreciation is negative, and 0 otherwise, while LAG_LOSS is an indicator variable 

equal to 1 if income after depreciation is negative in year t-1, and 0 otherwise. LAG_RETURN is the annual 

stock return for a client in year t-1, and VAR_RETURN is the annual standard deviation of daily stock 

returns in year t-1. MTB is the market value divided by the book value of equity and CASH is cash and 

short term investments, scaled by lagged total assets.  LAG_GC is a dichotomous variable equal to 1 if a 

firm received a going concern audit report in year t-1, and 0 otherwise. FD is an indicator variable set to 1 

if a client is considered financially distressed, measured as negative net income, and 0 otherwise; while 

ZSCORE is the Altman Z-score, with a lower value indicating greater financial distress. TOT_ACC is a 

client‘s total accruals and is measured as net income from continuing operations minus operating cash flow 

all in year t divided by beginning of the year total assets. ABS_TOT_ACC is the absolute value of total 

accruals. Data are 3,415 unique firms (3,109 unique firms for the C_SCORE data) audited by Big 4 

auditors. 
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Table 6 

Correlation Matrices (Pearson above the diagonal, Spearman below) 

  
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

1. ABNACC 
 

-0.416 0.012 0.095 -0.013 0.016 -0.038 0.002 -0.004 -0.012 0.001 -0.047 -0.030 -0.099 

2. ABS_ABNACC -0.372 
 

-0.075 0.048 -0.004 -0.057 0.041 -0.001 -0.054 0.043 -0.097 -0.016 -0.181 0.126 

3. SM_INCREASE 0.011 -0.092 
 

-0.053 0.005 0.026 -0.009 0.011 0.073 -0.016 0.083 -0.009 0.209 -0.024 

4. GC 0.097 0.048 -0.053 
 

0.009 -0.018 0.000 -0.006 -0.032 -0.002 -0.049 -0.031 -0.136 -0.029 

5. OFFICE_SIZE -0.025 0.028 -0.011 0.007 
 

-0.074 0.019 0.157 -0.261 -0.061 0.086 0.105 0.127 0.004 

6. NATL_ONLY_LEADER 0.028 -0.073 0.026 -0.018 -0.070 
 

-0.257 -0.180 0.056 0.002 0.021 -0.012 0.052 -0.032 

7. OFFICE_ONLY_LEADER -0.048 0.061 -0.009 0.000 0.054 -0.257 
 

-0.241 -0.043 -0.013 0.004 0.069 0.039 0.018 

8. BOTH_NATL_OFC_LEADER 0.005 -0.001 0.011 -0.006 0.140 -0.180 -0.241 
 

0.008 -0.037 0.085 0.053 0.123 0.005 

9. INFLUENCE -0.004 -0.124 0.103 -0.064 -0.612 0.060 0.019 -0.003 
 

-0.012 0.191 0.089 0.329 -0.025 

10. TENURE -0.002 0.036 -0.016 -0.002 -0.070 0.002 -0.013 -0.037 -0.038 
 

-0.063 -0.074 -0.066 0.034 

11. OP_SEGS 0.009 -0.118 0.079 -0.048 0.082 0.015 0.000 0.073 0.294 -0.066 
 

0.426 0.410 -0.061 

12. GEO_SEGS -0.081 0.025 -0.016 -0.038 0.169 -0.026 0.061 0.058 0.203 -0.095 0.377 
 

0.237 -0.044 

13. ln_ASSETS -0.011 -0.219 0.204 -0.129 0.115 0.048 0.037 0.116 0.521 -0.066 0.389 0.227 
 

-0.096 

14. SALE_GTH -0.117 0.120 0.014 -0.057 0.005 -0.028 0.022 0.014 -0.026 0.031 -0.046 -0.016 -0.060 
 

15. VAR_SALE -0.029 -0.161 0.116 -0.108 0.094 0.031 0.023 0.102 0.440 -0.062 0.356 0.230 0.437 0.135 

16. OCF -0.389 0.050 0.056 -0.173 -0.020 0.013 -0.001 0.007 0.121 -0.003 0.068 0.070 0.214 0.198 

17. VAR_OCF -0.025 0.207 -0.211 0.103 0.002 -0.047 0.007 -0.048 -0.196 -0.001 -0.168 -0.025 -0.393 0.094 

18. WEAKNESS 0.019 0.012 -0.031 0.045 0.034 -0.018 0.012 0.013 0.058 0.025 0.044 0.058 -0.040 0.012 

19. LEVERAGE 0.104 -0.144 0.116 0.018 -0.042 0.015 0.003 0.038 0.248 0.026 0.192 -0.044 0.402 0.021 

20. LOSS 0.130 0.120 -0.177 0.205 0.028 -0.059 0.024 -0.035 -0.248 -0.004 -0.222 -0.085 -0.396 -0.150 

21. LAG_LOSS 0.093 0.161 -0.168 0.178 0.017 -0.060 0.036 -0.043 -0.255 0.012 -0.239 -0.096 -0.420 0.003 

22. LAG_RETURN -0.077 0.026 0.070 -0.077 0.019 0.000 0.003 0.009 0.041 0.022 0.101 0.069 0.038 0.328 

23. VAR_RETURN -0.020 0.143 -0.191 0.031 -0.049 -0.042 0.033 -0.037 -0.160 0.083 -0.200 -0.063 -0.320 0.090 

24. MTB -0.134 0.177 -0.018 -0.084 0.029 -0.040 0.027 0.026 -0.011 -0.003 -0.078 0.039 -0.024 0.250 

25. TOT_ACC 0.242 -0.114 0.107 -0.061 0.003 0.022 -0.027 0.037 0.119 0.004 0.155 0.083 0.190 0.151 

26. ABS_TOT_ACC -0.073 0.210 -0.162 0.068 -0.037 -0.025 0.025 -0.056 -0.163 0.003 -0.177 -0.077 -0.322 0.053 

27. CASH -0.130 0.266 -0.195 0.007 0.094 -0.067 0.061 -0.022 -0.248 -0.022 -0.257 0.081 -0.395 0.107 

28. LAG_GC 0.061 0.048 -0.042 0.434 -0.007 -0.022 0.006 -0.004 -0.051 -0.001 -0.047 -0.033 -0.109 -0.039 

29. ZSCORE -0.047 -0.021 0.031 -0.060 -0.004 0.016 -0.016 0.014 0.015 0.012 0.043 0.009 0.055 -0.013 

All variables are defined as in Table 3. Bold indicates significance at a p-value < 0.05 
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Table 6 (continued) 

Correlation Matrices (Pearson above the diagonal, Spearman below) 

  
15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 

1. ABNACC -0.012 -0.372 0.023 0.008 0.065 0.147 0.104 -0.086 -0.013 -0.050 0.204 -0.105 -0.062 0.075 -0.047 

2. ABS_ABNACC -0.088 -0.065 0.174 -0.001 -0.021 0.084 0.129 0.055 0.144 0.075 -0.139 0.235 0.267 0.067 -0.021 

3. SM_INCREASE 0.103 0.070 -0.102 -0.025 0.051 -0.177 -0.168 0.013 -0.166 -0.017 0.073 -0.112 -0.153 -0.042 0.031 

4. GC -0.060 -0.272 0.133 0.056 0.043 0.205 0.178 -0.042 0.036 -0.046 -0.054 0.065 -0.002 0.434 -0.060 

5. OFFICE_SIZE 0.083 -0.005 -0.009 0.029 0.017 0.008 -0.002 0.005 -0.053 0.026 0.003 -0.005 0.029 0.001 -0.004 

6. NATL_ONLY_LEADER 0.022 0.041 -0.020 -0.014 -0.005 -0.059 -0.060 -0.010 -0.039 -0.024 0.019 -0.017 -0.064 -0.022 0.016 

7. OFFICE_ONLY_LEADER 0.026 -0.009 0.005 0.011 0.012 0.024 0.036 0.007 0.036 0.013 -0.024 0.014 0.063 0.006 -0.016 

8. BOTH_NATL_OFC_LEADER 0.107 0.018 -0.028 0.021 0.023 -0.035 -0.043 0.005 -0.025 0.016 0.026 -0.037 -0.032 -0.004 0.014 

9. INFLUENCE 0.257 0.054 -0.054 0.028 0.111 -0.143 -0.140 -0.013 -0.091 -0.013 0.039 -0.056 -0.145 -0.022 0.015 

10. TENURE -0.052 0.018 -0.001 0.028 0.031 -0.004 0.012 0.037 0.085 0.006 -0.004 0.013 -0.013 -0.001 0.012 

11. OP_SEGS 0.326 0.114 -0.116 0.038 0.094 -0.208 -0.226 0.018 -0.189 -0.043 0.101 -0.131 -0.251 -0.046 0.043 

12. GEO_SEGS 0.213 0.087 -0.057 0.038 -0.028 -0.082 -0.094 0.030 -0.054 -0.006 0.058 -0.073 -0.049 -0.026 0.009 

13. ln_ASSETS 0.313 0.297 -0.256 -0.015 0.216 -0.388 -0.412 -0.070 -0.315 -0.033 0.158 -0.264 -0.404 -0.121 0.055 

14. SALE_GTH 0.025 -0.005 0.146 -0.001 0.116 -0.037 0.100 0.197 0.103 0.090 0.016 0.138 0.172 -0.011 -0.013 

15. VAR_SALE 
 

0.158 -0.100 -0.025 0.125 -0.227 -0.242 0.007 -0.152 0.008 0.117 -0.098 -0.213 -0.045 0.042 

16. OCF 0.276 
 

-0.317 -0.033 -0.073 -0.531 -0.494 0.088 -0.129 0.039 0.029 -0.159 -0.282 -0.245 0.164 

17. VAR_OCF -0.180 -0.083 
 

0.025 0.009 0.207 0.220 0.033 0.137 0.059 -0.216 0.355 0.311 0.133 -0.084 

18. WEAKNESS -0.021 -0.065 0.043 
 

0.011 0.058 0.018 0.047 0.018 -0.010 -0.016 0.025 -0.014 0.007 -0.013 

19. LEVERAGE 0.303 -0.038 -0.213 -0.014 
 

-0.106 -0.095 -0.003 -0.023 -0.044 0.039 0.053 -0.172 0.016 -0.006 

20. LOSS -0.376 -0.556 0.276 0.051 -0.193 
 

0.713 -0.128 0.195 0.002 -0.319 0.254 0.351 0.143 -0.125 

21. LAG_LOSS -0.396 -0.486 0.278 0.023 -0.192 0.713 
 

-0.089 0.291 0.038 -0.258 0.231 0.409 0.163 -0.123 

22. LAG_RETURN 0.128 0.191 -0.007 0.063 0.015 -0.238 -0.205 
 

0.243 0.074 0.088 0.026 0.080 -0.066 0.025 

23. VAR_RETURN -0.193 -0.090 0.256 0.025 -0.105 0.186 0.259 0.040 
 

0.072 -0.075 0.163 0.291 0.080 -0.034 

24. MTB 0.041 0.267 0.079 -0.018 -0.123 -0.050 0.031 0.177 0.095 
 

-0.006 0.047 0.147 -0.021 -0.012 

25. TOT_ACC 0.226 -0.122 -0.138 -0.026 0.179 -0.366 -0.298 0.217 -0.111 0.060 
 

-0.586 -0.296 -0.072 0.074 

26. ABS_TOT_ACC -0.163 0.025 0.350 0.017 -0.161 0.283 0.242 -0.057 0.212 0.061 -0.362 
 

0.346 0.085 -0.080 

27. CASH -0.305 -0.029 0.352 0.016 -0.501 0.335 0.384 -0.027 0.269 0.277 -0.229 0.225 
 

0.051 -0.086 

28. LAG_GC -0.088 -0.132 0.088 0.010 0.001 0.143 0.163 -0.095 0.060 -0.030 -0.060 0.072 0.021 
 

-0.068 

29. ZSCORE 0.042 0.164 -0.084 -0.013 -0.006 -0.125 -0.123 0.025 -0.034 -0.012 0.074 -0.080 -0.086 -0.068 
 

All variables are defined as in Table 3. Bold indicates significance at a p-value < 0.05 
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Table 7 

Audit Guide Measure of Complexity and Client Earnings Quality 

Panel A. OLS Regression of Performance Adjusted Abnormal Accruals  

  Full Sample   Audit_Guide = NO   Audit_Guide = YES 

 
Estimate t-stat   

 
Estimate t-stat   

 
Estimate t-stat   

Intercept 0.2077 7.62 *** 
 

0.1280 3.30 *** 
 

0.1892 3.79 *** 

ln_OFFICE_SIZE -0.0044 -2.91 *** 
 

-0.0058 -3.18 *** 
 

-0.0011 -0.40 
 

NATL_ONLY_LEADER -0.0010 -0.28 
  

-0.0047 -1.28 
  

0.0019 0.28 
 

OFFICE_ONLY_LEADER -0.0001 -0.02 
  

-0.0035 -1.03 
  

-0.0117 -1.94 * 

BOTH_NATL_OFC_LEADER 0.0051 1.30 
  

0.0014 0.19 
  

-0.0132 -2.31 ** 

INFLUENCE (–) -0.0240 -1.93 * 
 

-0.0324 -2.43 ** 
 

0.0001 0.00 
 

TENURE (+) 0.0164 4.36 *** 
 

0.0227 4.77 *** 
 

0.0055 1.06 
 

OP_SEGS (?) -0.0008 -0.97 
  

-0.0018 -1.93 * 
 

0.0018 1.15 
 

GEO_SEGS (?) -0.0020 -2.93 *** 
 

-0.0025 -3.09 *** 
 

-0.0003 -0.25 
 

ln_ASSETS (–) -0.0067 -4.82 *** 
 

-0.0031 -2.08 ** 
 

-0.0147 -6.14 *** 

SALE_GTH (+) 0.0195 3.53 *** 
 

0.0203 3.16 *** 
 

0.0091 1.08 
 

VAR_SALE (+) 0.0021 3.59 *** 
 

0.0013 2.06 ** 
 

0.0042 3.33 *** 

OCF (–) 0.0517 1.71 
  

0.0084 0.33 
  

0.1970 5.06 *** 

VAR_OCF (+) 0.0883 3.51 *** 
 

0.0834 3.16 *** 
 

0.0602 1.54 
 

WEAKNESS (+) -0.0004 -0.28 
  

0.0017 1.02 
  

-0.0020 -0.79 
 

LEVERAGE (+) 0.0131 1.26 
  

0.0191 1.88 * 
 

0.0206 1.36 
 

LOSS (–) -0.0269 -3.52 *** 
 

-0.0388 -5.81 *** 
 

-0.0009 -0.12 
 

ZSCORE (–) 0.0001 1.03 
  

0.0001 1.39 
  

0.0000 -0.22 
 

VAR_RETURN (+) 0.0357 5.42 *** 
 

0.0469 5.96 *** 
 

0.0048 0.45 
 

MTB (+) 0.0008 3.20 *** 
 

0.0009 3.08 *** 
 

0.0005 0.95 
 

ABS_TOT_ACC (+) 0.2899 5.03 ***   0.3638 14.45 ***   0.2315 4.15 *** 

Industry and Year FE Y 
   

Y 
   

Y 
  

Model F-Stat 67.89 *** 
  

68.9 *** 
  

22.59 *** 
 

N 15,516 
   

11,544 
   

4,072 
  

Adjusted R
2
 0.201       0.226       0.152     



 

 

 

1
0
0
 

The symbols ***, **, and * denote two-sided significance at the 1%, 5%, and 10% level, respectively and are derived from t-statistics 

based on robust standard errors clustered at the firm level. AUDIT_GUIDE indicates whether an industry (2 digit SIC code) is covered 

by an AICPA Audit Guide, or not. The dependent variable, ABS_ABNACC, is the absolute value of abnormal accruals derived from 

the performance adjusted Jones (1991) model in Equation (1). ln_OFFICE_SIZE is the natural logarithm of aggregate client audit fees 

($, in millions) of a practice office in a specific fiscal year. NATL_ONLY_LEADER is an indicator variable equal to 1 if an auditor is 

the number one auditor in an industry in terms of aggregated audit fees in year t, but is not also considered a leader at the office level, 

and 0 otherwise. OFFICE_ONLY_LEADER is an indicator variable equal to 1 if a specific office is the number one auditor in terms of 

aggregated client audit fees in an industry within that city in year t and not also considered a leader at the national level, and 0 

otherwise. BOTH_NATL_OFC_LEADER is an indicator variable equal to 1 if an auditor is both the audit fee-leader in an industry on 

an aggregate (i.e., national) level and the audit-fee leader within a specific city in year t, and 0 otherwise. INFLUENCE is the ratio of a 

specific client‘s total fees to the aggregate fees from all clients of the office that audits the specific client, while TENURE is an 

indicator variable equal to 1 if auditor tenure is 3 years or less, and 0 otherwise.  OP_SEGS (GEO_SEGS) are the number of operating 

(geographical) segments for a firm as reported in the Compustat Segments database and ln_ASSETS is the natural log of a client‘s total 

assets ($, in millions). SALE_GTH is client sales growth from year t-1 to year t, and VAR_SALE is the standard deviation of a client‘s 

sales deflated by lagged total assets for the 3 year period t-2 to t. OCF is a client‘s operating cash flows deflated by lagged total assets, 

and VAR_OCF is defined as the standard deviation of operating cash flows (deflated by total assets) for the three year period t-2 to t.  

WEAKNESS is the number of material internal control weaknesses as reported by Audit Analytics. LEVERAGE is firm leverage, 

calculated as total liabilities divided by total assets, LOSS is an indicator variable equal to 1 if operating income after depreciation is 

negative, and 0 otherwise, while ZSCORE is the Altman Z-score, with a lower value indicating greater financial distress. 

VAR_RETURN is the annual standard deviation of daily stock returns in year t-1. MTB is the market value divided by the book value 

of equity. ABS_TOT_ACC is the absolute value of a client‘s total accruals, measured as net income minus operating cash flow all in 

year t divided by beginning of the year total assets. Data are 2003 – 2009 and include 3,415 unique firms audited by Big 4 auditors. 

Where noted, predicted signs are in parentheses.  
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Table 7 

Audit Guide Measure of Complexity and Client Earnings Quality 

Panel B. Probit Estimations of the Likelihood of a Small Increase in Earnings 

  Full Sample   Audit_Guide = NO   Audit_Guide = YES 

 
Estimate Wald stat 

 
Estimate Wald stat 

 
Estimate Wald stat 

Intercept -0.6087 5.15 ** 
 

-0.7716 7.91 *** 
 

0.2306 0.20 
 

ln_OFFICE_SIZE -0.0259 2.83 * 
 

-0.0583 3.76 ** 
 

-0.0134 0.74 
 

NATL_ONLY_LEADER -0.0252 0.42 
  

0.0312 0.80 
  

-0.1007 2.49 
 

OFFICE_ONLY_LEADER -0.0208 0.37 
  

0.0806 2.07 
  

-0.0763 4.54 ** 

BOTH_NATL_OFC_LEADER -0.0021 0.00 
  

-0.0312 0.33 
  

-0.0688 2.90 * 

INFLUENCE (–) -0.0536 0.17 
  

-0.0152 0.02 
  

-0.1208 0.18 
 

TENURE (+) -0.0183 0.25 
  

-0.0349 0.67 
  

-0.1370 3.28 * 

OP_SEGS (?) 0.0002 0.00 
  

0.0135 2.20 
  

0.0023 0.02 
 

GEO_SEGS (?) -0.0130 4.27 ** 
 

-0.0288 17.67 *** 
 

-0.0212 2.66 
 

ln_ASSETS (–) 0.1006 75.59 *** 
 

0.1026 73.94 *** 
 

0.0562 5.74 ** 

SALE_GTH (+) -0.0144 0.10 
  

-0.1308 5.50 ** 
 

-0.0273 0.07 
 

VAR_SALE (+) -0.0162 6.85 *** 
 

-0.0094 2.44 
  

0.0166 1.93 
 

OCF (–) -0.7314 38.54 *** 
 

-0.7917 44.08 *** 
 

-0.9878 12.93 *** 

VAR_OCF (+) -2.8536 14.28 *** 
 

-3.0591 10.99 *** 
 

-3.9699 25.97 *** 

WEAKNESS (+) -0.0260 1.23 
  

-0.0436 2.11 
  

0.0126 0.08 
 

LEVERAGE (+) -0.0019 0.00 
  

0.1871 13.06 *** 
 

-0.1019 0.93 
 

LOSS (–) -0.6230 128.06 *** 
 

-0.6525 107.95 *** 
 

-0.8517 57.93 *** 

ZSCORE (–) 0.0023 1.92 
  

0.0022 1.19 
  

0.0026 0.94 
 

VAR_RETURN (+) -0.7862 106.60 *** 
 

-0.9864 108.98 *** 
 

-0.6500 23.69 *** 

MTB (+) -0.0038 1.77     -0.0072 6.09 **   0.0014 0.06   

Industry and Year FE Y 
   

Y 
   

Y 
  

Likelihood Ratio 1655.1 *** 
  

1111.7 *** 
  

305.2 *** 
 

N 15,516 
   

11,544 
   

4,072 
  

Pseudo R
2
 0.169       0.151       0.130     
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Results are from probit model estimates of Equation (3). The symbols ***, **, and * denote two-sided significance at the 1%, 5%, 

and 10% level, respectively and are derived from Wald-statistics based on robust standard errors clustered at the firm level. 

AUDIT_GUIDE indicates whether an industry (2 digit SIC code) is covered by an AICPA Audit Guide, or not. The dependent 

variable, SM_INCREASE, is a dichotomous variable equal to 1 if a firm‘s increase in net income deflated by lagged total assets from 

year t – 1 to year t is between 0 and 1.3 percent, and 0 otherwise. ln_OFFICE_SIZE, is a measure of office size and is calculated as 

the natural logarithm of aggregate client audit fees ($, in millions) of a practice office in a specific fiscal year.  

NATL_ONLY_LEADER is an indicator variable equal to 1 if an auditor is the number one auditor in an industry in terms of 

aggregated audit fees in year t, but is not also considered a leader at the office level, and 0 otherwise. OFFICE_ONLY_LEADER is an 

indicator variable equal to 1 if a specific office is the number one auditor in terms of aggregated client audit fees in an industry within 

that city in year t and not also considered a leader at the national level, and 0 otherwise. BOTH_NATL_OFC_LEADER is an indicator 

variable equal to 1 if an auditor is both the audit fee-leader in an industry on an aggregate (i.e., national) level and the audit-fee leader 

within a specific city in year t, and 0 otherwise. INFLUENCE is the ratio of a specific client‘s total fees to the aggregate fees from all 

clients of the office that audits the specific client, while TENURE is an indicator variable equal to 1 if auditor tenure is 3 years or 

less, and 0 otherwise.  OP_SEGS (GEO_SEGS) are the number of operating (geographical) segments for a firm as reported in the 

Compustat Segments database and ln_ASSETS is the natural log of a client‘s total assets ($, in millions). SALE_GTH is client sales 

growth from year t-1 to year t, and VAR_SALE is the standard deviation of a client‘s sales deflated by lagged total assets for the 3 

year period t-2 to t. OCF is a client‘s operating cash flows deflated by lagged total assets, and VAR_OCF is defined as the standard 

deviation of operating cash flows (deflated by total assets) for the three year period t-2 to t.  WEAKNESS is the number of material 

internal control weaknesses as reported by Audit Analytics. LEVERAGE is firm leverage, calculated as total liabilities divided by 

total assets, LOSS is an indicator variable equal to 1 if operating income after depreciation is negative, and 0 otherwise, while 

ZSCORE is the Altman Z-score, with a lower value indicating greater financial distress. VAR_RETURN is the annual standard 

deviation of daily stock returns in year t-1 and MTB is the market value divided by the book value of equity. Data are 2003 – 2009 

and include 3,415 unique firms audited by Big 4 auditors. Where noted, predicted signs are in parentheses. 
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Table 7 

Audit Guide Measure of Complexity and Client Earnings Quality 

Panel C. Probit Estimations of the Likelihood of Receiving a  Going Concern Audit Report 

  Full Sample   Audit_Guide = NO   Audit_Guide = YES 

 
Estimate Wald stat 

 
Estimate Wald stat 

 
Estimate Wald stat 

Intercept -7.8001 30.67 *** 

 

-4.0057 7.34 *** 

 

-39.2548 0.06 

 ln_OFFICE_SIZE 0.2372 8.56 *** 

 

0.2052 6.11 ** 

 

0.4857 6.66 *** 

NATL_ONLY_LEADER 0.1087 0.26 

  

-0.3034 0.39 

  

0.8301 2.39 

 OFFICE_ONLY_LEADER 0.0931 0.23 

  

0.2492 1.50 

  

0.8799 3.33 * 

BOTH_NATL_OFC_LEADER 0.7237 6.61 *** 

 

0.0586 0.00 

  

0.4396 4.77 ** 

INFLUENCE (+) 1.5415 4.77 ** 

 

1.2033 2.78 * 

 

2.0714 2.33 

 TENURE (+) 0.0074 0.00 

  

-0.1280 0.26 

  

0.2261 0.30 

 OP_SEGS (?) -0.0016 0.00 

  

0.0332 0.27 

  

-0.0204 0.03 

 GEO_SEGS (?) -0.0237 0.29 

  

-0.0432 0.92 

  

0.0609 0.50 

 ln_ASSETS (–) -0.9822 235.28 *** 

 

-0.9392 191.89 *** 

 

-0.8566 48.57 *** 

VAR_SALE (+) 0.2247 23.15 *** 

 

0.1683 15.33 *** 

 

0.1398 1.98 

 CASH (–) -1.7612 19.35 *** 

 

-1.0189 11.47 *** 

 

-3.1241 12.19 *** 

lag_GC (+) 3.3587 98.63 *** 

 

3.5575 77.48 *** 

 

2.8263 28.84 *** 

LEVERAGE (+) 1.0243 32.35 *** 

 

0.8984 17.76 *** 

 

1.5330 20.65 *** 

lag_LOSS (+) 1.5144 38.68 *** 

 

1.6197 40.16 *** 

 

1.2217 9.49 *** 

ZSCORE (–) -0.0112 26.66 *** 

 

-0.0108 26.00 *** 

 

-0.0137 15.58 *** 

lag_RETURN (–) 0.2418 6.15 ** 

 

0.2737 6.23 ** 

 

0.1524 0.65 

 VAR_RETURN (+) 0.5563 2.80 * 

 

0.3199 0.82 

  

0.4687 0.60 

 MTB (+) -0.0008 0.00     -0.0088 0.28     0.0259 1.95   

Industry and Year FE Y 
   

Y 
   

Y 
  

Likelihood Ratio 1385.1 *** 
  

1071.0 *** 
  

217.0 *** 
 

N 15,516 
   

11,544 
   

4,072 
  

Pseudo R
2
 0.499       0.480       0.419     
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Results are from probit model estimates of Equation (4). The symbols ***, **, and * denote two-sided significance at the 1%, 5%, 

and 10% level, respectively and are derived from Wald-statistics based on robust standard errors clustered at the firm level. 

AUDIT_GUIDE indicates whether an industry (2 digit SIC code) is covered by an AICPA Audit Guide, or not. The dependent 

variable, GC, is a dichotomous variable equal to 1 if a firm received a going concern audit report in year t, and 0 otherwise. 

ln_OFFICE_SIZE, is a measure of office size and is calculated as the natural logarithm of aggregate client audit fees ($, in millions) 

of a practice office in a specific fiscal year. NATL_ONLY_LEADER is an indicator variable equal to 1 if an auditor is the number 

one auditor in an industry in terms of aggregated audit fees in year t, but is not also considered a leader at the office level, and 0 

otherwise. OFFICE_ONLY_LEADER is an indicator variable equal to 1 if a specific office is the number one auditor in terms of 

aggregated client audit fees in an industry within that city in year t and not also considered a leader at the national level, and 0 

otherwise. BOTH_NATL_OFC_LEADER is an indicator variable equal to 1 if an auditor is both the audit fee-leader in an industry 

on an aggregate (i.e., national) level and the audit-fee leader within a specific city in year t, and 0 otherwise. INFLUENCE is the 

ratio of a specific client‘s total fees to the aggregate fees from all clients of the office that audits the specific client, while TENURE 

is an indicator variable equal to 1 if auditor tenure is 3 years or less, and 0 otherwise.  OP_SEGS (GEO_SEGS) are the number of 

operating (geographical) segments for a firm as reported in the Compustat Segments database and ln_ASSETS is the natural log of a 

client‘s total assets ($, in millions). VAR_SALE is the standard deviation of a client‘s sales deflated by lagged total assets for the 3 

year period t-2 to t and CASH is cash and short term investments, scaled by lagged total assets. LAG_GC is a dichotomous variable 

equal to 1 if a firm received a going concern audit report in year t-1, and 0 otherwise. LEVERAGE is firm leverage, calculated as 

total liabilities divided by total assets, while LAG_LOSS is an indicator variable equal to 1 if income after depreciation is negative in 

year t-1, and 0 otherwise. ZSCORE is the Altman Z-score, with a lower value indicating greater financial distress. LAG_RETURN is 

the annual stock return for a client in year t-1,and VAR_RETURN is the annual standard deviation of daily stock returns in year t-1, 

and MTB is the market value divided by the book value of equity. Data are 2003 – 2009 and include 3,415 unique firms audited by 

Big 4 auditors. Where noted, predicted signs are in parentheses. 
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Table 8 

Composite Measure of Complexity and Client Earnings Quality 

Panel A. OLS Regression of Performance Adjusted Abnormal Accruals 

  Complex = LOW   Complex = HIGH 

 
Estimate t-stat   

 
Estimate t-stat   

Intercept 0.1701 6.09 *** 
 

0.3102 6.16 *** 

ln_OFFICE_SIZE -0.0108 -3.74 *** 
 

-0.0003 -0.19 
 

NATL_ONLY_LEADER -0.0036 -1.14 
  

0.0005 0.06 
 

OFFICE_ONLY_LEADER -0.0070 -1.29 
  

-0.0054 -1.74 * 

BOTH_NATL_OFC_LEADER 0.0146 0.63 
  

-0.0129 -2.60 *** 

INFLUENCE (–) 0.0008 0.06 
  

-0.0555 -2.52 ** 

TENURE (+) 0.0069 1.97 ** 
 

0.0365 4.60 *** 

OP_SEGS (?) -0.0006 -0.75 
  

-0.0031 -2.04 ** 

GEO_SEGS (?) 0.0007 0.07 
  

-0.0040 -4.35 *** 

ln_ASSETS (–) -0.0117 -8.71 *** 
 

-0.0069 -3.06 *** 

SALE_GTH (+) 0.0286 4.08 *** 
 

0.0268 3.63 *** 

VAR_SALE (+) 0.0026 4.66 *** 
 

0.0023 2.13 ** 

OCF (–) 0.1513 6.48 *** 
 

-0.0118 -0.45 
 

VAR_OCF (+) 0.0682 2.36 ** 
 

0.1679 4.04 *** 

WEAKNESS (+) 0.0028 1.39 
  

-0.0022 -0.99 
 

LEVERAGE (+) 0.0188 2.23 ** 
 

0.0352 2.36 *** 

LOSS (–) 0.0048 1.12 
  

-0.0617 -7.33 *** 

ZSCORE (–) 0.0000 0.31 
  

0.0001 1.09 
 

VAR_RETURN (+) 0.0203 2.81 *** 
 

0.0662 6.12 *** 

MTB (+) 0.0007 2.17 ** 
 

0.0011 2.38 ** 

ABS_TOT_ACC (+) 0.0007 2.07 ** 
 

0.0010 2.35 ** 

Industry and Year FE Y 
   

Y 
  

Model F-Stat 26.2 *** 
  

31.9 *** 
 

N 9,060 
   

6,556 
  

Adjusted R
2
 0.190       0.121     

The symbols ***, **, and * denote two-sided significance at the 1%, 5%, and 10% level, respectively and 

are derived from t-statistics based on robust standard errors clustered at the firm level. Complex indicates 

whether a firm is in an industry that is considered to have ‗low‘ or ‗high‘ accounting complexity, based on 

a composite industry-level measure as discussed in Section III-B. The dependent variable, ABS_ABNACC, 

is the absolute value of abnormal accruals derived from the performance adjusted Jones (1991) model in 

Equation (1). All other variables are as described in Table 7, Panel A. Data are 2003 – 2009 and include 

3,415 unique firms audited by Big 4 auditors. Where noted, predicted signs are in parentheses.  
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Table 8 

Composite Measure of Complexity and Client Earnings Quality 

Panel B. Probit Estimations of the likelihood of a Small Increase in Earnings  

  Complex = LOW   Complex = HIGH 

 
Estimate Wald stat  

 
Estimate Wald stat 

Intercept 0.0326 0.01 
  

-0.2416 0.50 
 

ln_OFFICE_SIZE -0.0434 7.29 *** 
 

0.4893 1.49 
 

NATL_ONLY_LEADER -0.1078 1.06 
  

0.6539 0.80 
 

OFFICE_ONLY_LEADER 0.0082 0.05 
  

-0.0706 3.03 * 

BOTH_NATL_OFC_LEADER -0.0384 0.16 
  

-0.0419 4.37 ** 

INFLUENCE (–) -0.3665 6.64 *** 
 

-0.3357 4.71 ** 

TENURE (+) 0.0131 0.11 
  

0.1263 6.17 ** 

OP_SEGS (?) -0.0505 17.41 *** 
 

-0.0092 0.39 
 

GEO_SEGS (?) -0.0470 18.12 *** 
 

-0.0143 2.11 
 

ln_ASSETS (–) 0.1215 66.87 *** 
 

0.1425 64.45 *** 

SALE_GTH (+) 0.4279 51.35 *** 
 

0.1725 9.97 *** 

VAR_SALE (+) 0.0007 0.01 
  

-0.0237 8.71 *** 

OCF (–) -0.3517 4.55 ** 
 

-0.1829 1.48 
 

VAR_OCF (+) -3.6355 57.36 *** 
 

-1.9074 6.50 ** 

WEAKNESS (+) -0.0290 1.29 
  

-0.0412 1.79 
 

LEVERAGE (+) -0.3840 31.07 *** 
 

-0.1490 3.78 ** 

LOSS (–) -0.8066 171.82 *** 
 

-0.6082 97.58 *** 

ZSCORE (–) 0.0031 3.52 * 
 

-0.0001 0.00 
 

VAR_RETURN (+) 0.0063 3.79 ** 
 

-0.0014 0.15 
 

MTB (+) -0.0194 12.89 *** 
 

-0.0208 17.60 *** 

Industry and Year FE Y 
   

Y 
  

Likelihood Ratio 1423.3 *** 
  

924.7 *** 
 

N 9,060 
   

6,556 
  

Pseudo R
2
 0.200       0.192     

Results are from probit model estimates of Equation (3). The symbols ***, **, and * denote two-sided 

significance at the 1%, 5%, and 10% level, respectively and are derived from Wald-statistics based on 

robust standard errors clustered at the firm level. Complex indicates whether a firm is in an industry (2 

digit SIC code) that is considered to have ‗low‘ or ‗high‘ accounting complexity based on a composite 

industry-level measure as discussed in Section III-B. The dependent variable, SM_INCREASE, is a 

dichotomous variable equal to 1 if a firm‘s increase in net income deflated by lagged total assets from year 

t – 1 to year t is between 0 and 1.3 percent, and 0 otherwise. All other variables are as described in Table 

7, Panel B. Data are 2003 – 2009 and include 3,415 unique firms audited by Big 4 auditors. Where noted, 

predicted signs are in parentheses.  
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Table 8 

Composite Measure of Complexity and Client Earnings Quality 

Panel C.  Probit Estimations of the Likelihood or Receiving a Going Concern 

Audit Report  

  Complex = LOW   Complex = HIGH 

 
Estimate Wald stat  

 
Estimate Wald stat 

Intercept -7.3129 11.37 *** 
 

-3.8757 4.35 ** 

ln_OFFICE_SIZE 0.2408 3.61 * 
 

0.2038 3.52 * 

NATL_ONLY_LEADER 0.0906 0.11 
  

0.0666 0.04 
 

OFFICE_ONLY_LEADER -0.1233 0.08 
  

0.2997 3.20 * 

BOTH_NATL_OFC_LEADER 0.4745 0.41 
  

0.6060 5.55 ** 

INFLUENCE (+) 0.1425 0.17 
  

-0.0403 0.04 
 

TENURE (+) 1.4017 3.94 ** 
 

0.0842 0.01 
 

OP_SEGS (?) 0.0058 0.23 
  

0.0297 4.47 ** 

GEO_SEGS (?) -0.0235 7.88 *** 
 

-0.0118 1.79 
 

ln_ASSETS (–) 0.0034 0.02 
  

0.1511 1.66 
 

VAR_SALE (+) -0.3849 17.61 *** 
 

-0.7421 80.92 *** 

CASH (–) -4.4206 44.64 *** 
 

-2.6144 155.10 *** 

lag_GC (+) 3.9525 101.15 *** 
 

3.2681 61.30 *** 

LEVERAGE (+) 1.2632 53.24 *** 
 

0.8034 6.25 ** 

lag_LOSS (+) 1.6151 32.82 *** 
 

1.8319 67.99 *** 

ZSCORE (–) -0.0113 33.30 *** 
 

-0.0079 11.56 *** 

lag_RETURN (–) -0.1408 0.29 
  

0.1866 0.99 
 

VAR_RETURN (+) 0.8687 5.01 ** 
 

-0.5708 0.73 
 

MTB (+) -0.0254 3.30 *   -0.0185 1.75   

Industry and Year FE Y 
   

Y 
  

Likelihood Ratio 353.7 *** 
  

697.2 *** 
 

N 9,060 
   

6,556 
  

Pseudo R
2
 0.325       0.437     

Results are from probit model estimates of Equation (4). The symbols ***, **, and * denote two-sided 

significance at the 1%, 5%, and 10% level, respectively and are derived from Wald-statistics based on 

robust standard errors clustered at the firm level. Complex indicates whether a firm is in an industry that is 

considered to have ‗low‘ or ‗high‘ accounting complexity, based on a composite industry-level measure as 

discussed in Section III-B. The dependent variable, GC, is a dichotomous variable equal to 1 if a firm 

received a going concern audit report in year t, and 0 otherwise. All other variables are as described in 

Table 7, Panel C. Data are 2003 – 2009 and include 3,415 unique firms audited by Big 4 auditors. Where 

noted, predicted signs are in parentheses. 
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Table 9 

Accounting Complexity, Industry Leadership, Office Size, and Audit Fees 

Panel A. Descriptive Statistics for Audit Fee Analysis (2003 – 2009) 

Variables N Mean Median Std Dev Q1 Q3 

AUDIT_FEES 13,857 2.129 0.949 4.145 0.428 2.110 

AFEE 13,857 13.798 13.763 1.200 12.967 14.562 

OFFICE_SIZE 13,857 71.564 46.192 88.117 17.477 90.786 

ln_OFFICE_SIZE 13,857 17.461 17.648 1.247 16.676 18.324 

NATL_ONLY_LEADER 13,857 0.158 0.000 0.364 0.000 0.000 

OFFICE_ONLY_LEADER 13,857 0.257 0.000 0.437 0.000 1.000 

BOTH_NATL_OFC_LEADER 13,857 0.147 0.000 0.354 0.000 0.000 

AUDIT_GUIDE 13,857 0.264 0.000 0.441 0.000 1.000 

COMPOSITE 13,857 0.426 0.000 0.495 0.000 1.000 

ln_ASSETS 13,857 6.351 6.296 1.932 5.019 7.618 

ln_EMPLOY 13,857 0.693 0.782 2.024 -0.734 2.079 

ln_BUS 13,857 0.575 0.000 0.702 0.000 1.099 

ln_GEO 13,857 0.553 0.000 0.689 0.000 1.099 

INVREC 13,857 0.243 0.210 0.184 0.093 0.349 

FOREIGN 13,857 0.496 0.000 0.500 0.000 1.000 

EXORD 13,857 0.054 0.000 0.225 0.000 0.000 

LOSS 13,857 0.223 0.000 0.416 0.000 0.000 

LEVERAGE 13,857 0.517 0.494 0.393 0.307 0.660 

ROA 13,857 -0.020 0.038 0.245 -0.022 0.082 

ISSUE 13,857 0.812 1.000 0.391 1.000 1.000 

MTB 13,857 2.922 2.149 4.166 1.357 3.617 

ABS_TOT_ACC 13,857 0.090 0.052 0.125 0.021 0.105 

 

AFEE is the natural logarithm of client audit fees (AUDIT_FEES, in millions of $). ln_OFFICE_SIZE, is a measure 

of office size and is calculated as the natural logarithm of aggregate client audit fees ($, in millions) of a practice 

office in a specific fiscal year (OFFICE_SIZE). NATL_ONLY_LEADER is an indicator variable equal to 1 if an 

auditor is the number one auditor in an industry in terms of aggregated audit fees in year t, but is not also 

considered a leader at the office level, and 0 otherwise. OFFICE_ONLY_LEADER is an indicator variable equal to 

1 if a specific office is the number one auditor in terms of aggregated client audit fees in an industry within that 

office in year t and not also considered a leader at the national level, and 0 otherwise. 

BOTH_NATL_OFC_LEADER is an indicator variable equal to 1 if an auditor is both the audit fee-leader in an 

industry on an aggregate (i.e., national) level and the audit-fee leader within a specific city in year t, and 0 

otherwise. Audit_Guide indicates whether an industry (2 digit SIC code) is covered by an AICPA Audit Guide or 

not while Complex indicates whether a firm is in an industry (2 digit SIC code) that is considered to have ‗low‘ or 

‗high‘ accounting complexity based on a composite industry-level measure as discussed in Section III-B. 

ln_ASSETS is the natural log of a client‘s total assets ($, in millions). EMPLOY is the natural logarithm of the 

number or employees for a client, while ln_BUS and ln_GEO are the natural logarithm of the number of business 

and geographic segments for a client, respectively. FOREIGN is an indicator variable equal to 1 if a firm pays any 

foreign tax, and 0 otherwise. INVREC is the sum of inventory and receivables, scaled by total assets, and EXORD is 

an indicator variable equal to 1 if a firm reports extraordinary items, and 0 otherwise. LOSS is an indicator variable 

equal to 1 if operating income after depreciation is negative, and 0 otherwise, while LEVERAGE is measured as 

total liabilities divided by total assets. ROA is income before extraordinary items scaled by average total assets, and 

ISSUE is an indicator variable equal to 1 if the sum of debt or equity issued during the past three years is more than 

5 percent of total assets, and 0 otherwise. ABS_TOT_ACC is the absolute value of a client‘s total accruals, measured 

as net income from continuing operations minus operating cash flow all in year t divided by beginning of the year 

total assets. Data are 2003 – 2009 and include 3,599 unique firms audited by Big 4 auditors. 
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Table 9 

Accounting Complexity, Industry Leadership, Office Size, and Audit Fees 

Panel B. OLS Analysis of Audit Fees  

Measure of Complexity Audit_Guide   Composite_Measure 

 
 

Estimate t-stat   
 

Estimate t-stat   
 

Estimate t-stat   
 

Estimate t-stat   

ln_OFFICE_SIZE 0.0917 14.00 *** 
 

0.0821 11.93 *** 
 

0.0944 67.81 *** 
 

0.0998 49.16 *** 

NATL_ONLY_LEADER 0.0073 0.36 
  

0.0127 0.54 
  

0.0006 0.05 
  

-0.0128 -0.63 
 

OFFICE_ONLY_LEADER 0.1047 6.05 *** 
 

0.1359 6.83 *** 
 

0.1042 8.58 *** 
 

0.0903 5.00 *** 

BOTH_NATL_OFC_LEADER 0.1234 5.37 *** 
 

0.1601 6.10 *** 
 

0.1019 5.11 *** 
 

0.0760 3.13 ** 

COMPLEXITY 0.0946 4.47 *** 
 

0.0926 2.89 *** 
 

0.0756 4.02 *** 
 

0.0722 4.35 *** 

NATL_ONLY_LEADER * COMPLEXITY 
    

0.0128 0.27 
      

0.0348 0.97 
 

OFFICE_ONLY_LEADER * COMPLEXITY 
   

0.0978 2.53 ** 
     

0.0323 2.02 * 

BOTH_NATL_OFC_LEADER *  

    COMPLEXITY 
 

   0.1402 2.64 ***      0.0674 3.38 *** 

ln_OFFICE_SIZE * COMPLEXITY 
    

-0.0007 -2.44 ** 
     

-0.0003 -6.74 *** 

ln_ASSETS (+) 0.3781 42.46 *** 
 

0.3776 42.62 *** 
 

0.3717 41.68 *** 
 

0.3718 41.35 *** 

ln_EMPLOY (+) 0.0697 8.56 *** 
 

0.0702 8.62 *** 
 

0.0764 13.52 *** 
 

0.0767 13.57 *** 

ln_BUS (+) 0.1267 10.33 *** 
 

0.1259 10.33 *** 
 

0.1270 5.24 *** 
 

0.1268 5.24 *** 

ln_GEO (+) 0.1666 12.86 *** 
 

0.1660 12.89 *** 
 

0.1572 7.31 *** 
 

0.1574 7.45 *** 

INVREC (+) 0.1386 2.59 *** 
 

0.1390 2.63 *** 
 

0.0912 1.53 
  

0.0884 1.48 
 

FOREIGN (+) 0.3186 16.29 *** 
 

0.3168 16.26 *** 
 

0.3116 10.23 *** 
 

0.3110 10.15 *** 

EXTRAORD (+) 0.1340 5.72 *** 
 

0.1331 5.70 *** 
 

0.1316 5.74 *** 
 

0.1317 5.77 *** 

LOSS (+) 0.1052 4.68 *** 
 

0.1045 4.67 *** 
 

0.0971 4.67 *** 
 

0.0974 4.65 *** 

LEVERAGE (+) 0.0860 2.61 *** 
 

0.0850 2.58 *** 
 

0.1008 8.22 *** 
 

0.1007 8.13 *** 

ROA (–) -0.3114 -7.36 *** 
 

-0.3114 -7.36 *** 
 

-0.2612 -6.32 *** 
 

-0.2625 -6.41 *** 

ISSUE (+) 0.1407 7.52 *** 
 

0.1408 7.54 *** 
 

0.1414 8.02 *** 
 

0.1415 7.95 *** 

MTB (+) 0.0067 4.18 *** 
 

0.0067 4.21 *** 
 

0.0064 3.10 ** 
 

0.0064 3.14 ** 

ABS_TOT_ACC (+) 0.1002 1.63 
  

0.1008 1.64 
  

0.1064 3.20 ** 
 

0.1033 3.16 ** 

Intercept 8.9956 47.58 ***   9.2005 45.44 ***   9.0719 102.43 ***   8.9983 96.53 *** 

Model F-Test 1,095.5 *** 
  

956.5 *** 
  

1,242.5 *** 
  

1,764.2 *** 
 

N 13,857 
   

13,857 
   

13,857 
   

13,857 
  

Adjusted R
2
 0.797       0.798       0.797       0.797     



 

 

 

1
1
0

 

Variables are as defined in Table 9, Panel A. The symbols ***, **, and * denote two-sided significance at the 1%, 5%, and 10% level, respectively and are derived 

from t-statistics based on robust standard errors clustered at the firm level. The dependent variable, AFEE, is the natural logarithm of audit fees ($, in millions). All 

models contain year fixed effects. Data are 2003 – 2009 and include 3,599 unique firms audited by Big 4 auditors. Where noted, predicted signs are in parentheses. 
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Table 10 

Office Fixed Effects, Complexity, and Client Earnings Quality 

 

Panel A. Dependent Variable is |Abnormal Accruals| 

 
Audit_Guide = NO Audit_Guide = YES 

 
Estimate t-stat   Estimate t-stat   

ln_OFFICE_SIZE -0.011 -1.68 * 0.005 0.49 
 

NATL_ONLY_LEADER 0.007 1.52 
 

0.006 0.73 
 

OFFICE_ONLY_LEADER -0.006 -0.87 
 

-0.013 -3.19 *** 

BOTH_NATL_OFC_LEADER -0.004 -0.92   -0.058 -2.85 *** 

N 11,544 
  

4,072 
  

Adjusted R
2
 0.223 

  
0.225 

  
Model F-Test 9.83 ***   4.36 ***   

Panel B. Dependent Variable is Likelihood of Small Increase in Earnings 

 
Audit_Guide = NO Audit_Guide = YES 

  Estimate Wald stat Estimate Wald stat 

ln_OFFICE_SIZE -0.030 3.10 * 0.000 0.35 
 

NATL_ONLY_LEADER 0.015 0.14 
 

-0.142 3.16 * 

OFFICE_ONLY_LEADER 0.061 2.13 
 

-0.243 6.70 *** 

BOTH_NATL_OFC_LEADER -0.026 0.04   -0.091 2.72 * 

N 11,544 
  

4,072 
  

R-Square 0.201 

  

0.257 

 
 

LR 1,504.6 ***   627.6 ***   

Panel C. Dependent Variable is Likelihood of Going Concern 

 
Audit_Guide = NO Audit_Guide = YES 

  Estimate Wald stat Estimate Wald stat 

ln_OFFICE_SIZE 0.962 4.84 ** 1.098 0.43 
 

NATL_ONLY_LEADER -0.764 2.26 
 

5.444 11.79 *** 

OFFICE_ONLY_LEADER -0.211 0.27 
 

2.123 6.67 *** 

BOTH_NATL_OFC_LEADER 1.213 2.67   6.326 6.47 ** 

N 2,027 
  

602 
  

R-Square 0.588 

  

0.506 

 
 

LR 626.4 ***   179.9 ***   

Variables are as defined in Table 9, Panel A. The symbols ***, **, and * denote two-sided 

significance at the 1%, 5%, and 10% level, respectively and are derived from t-statistics based on 

robust standard errors clustered at the firm level. All models contain office and year fixed effects. For 

brevity, control variables are omitted. 
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