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Non-Big 6 Audit Firms’ Access to External Resources Through Inter-

Organizational Relationships (IORs): 

 Insight from the PCAOB Form 2 from 2010 to 2018 

Abstract 

Small audit firms try to reduce their resource constraints in serving public clients by engaging in 

inter-organizational relationships (IORs) through accounting networks or contractual agreements 

with individual firms. They have access to audit manuals and personnel and perform joint audits 

and marketing of their audit services through IORs. We utilize a novel dataset created from the 

PCAOB Form 2 from 2010 to 2018 where audit firms are required to report such relationships and 

specific resources they have utilized through such IORs. We document that while audit fees are 

significantly higher for audit firms participating in IORs, audit quality is not significantly 

improved, consistent with the legitimacy theory. Audit quality is improved when audit firms have 

access to audit manuals and technologies through IORs and it is not affected by access to 

employees of other audit firms, suggesting that audit quality differs depending on what types of 

resources firms utilize through IORs. The findings have practical implications for both regulators 

who look for ways to help small audit firms compete in the audit market and small audit firms who 

search for ways to reduce their resource constraints. 

Key words: accounting networks; audit fees; audit quality; inter-organizational relationships 

(IORs) 

JEL: M42, M40 

1. Introduction 

Non-Big 6 audit firms (i.e., other than Deloitte, EY, KPMG, PwC, BDO, or Grant Thornton) 

are important players in the capital market, auditing about 26%1 of all public companies in the 

United States. However, these small audit firms are restricted in their ability to compete with large 

audit firms in auditing large public companies due to resource constraints such as lack of staffing 

and geographic limitations and expertise to serve global clients2 and other challenges (Advisory 

Committee on the Auditing Profession to the U. S. Department of the Treasury [ACAP], 2008; 

                                                           
1 This is calculated based on audit opinions issued by U.S. audit firms for the year 2018 (Audit Analytics). In total, 

20,443 audit opinions are issued in 2018 and 5,399 are issued by non-Big 6 auditors. 
2 According to GAO’s survey, 82% of large public companies (i.e., the Fortune 1000) limited their auditor choice to 

three or fewer firms and about 60% viewed competition in their audit market insufficient (GAO, 2008). 
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U.S. Government Accountability Office (GAO), 2008). Accounting regulators and professional 

organizations such as GAO and the AICPA encourage small audit firms to form certain kinds of 

alliances with other audit firms to grow business and ensure quality (GAO, 2008; AICPA, 2017).  

Resource dependence theory (RDT), one of the most influential theories in organizational 

theories and strategic management (please see Hillman et al., 2009 for a review), posit that inter-

organizational relationships (IORs) (e.g., strategic alliances, R&D agreements, research consortia, 

joint-marketing agreements, buyer–supplier relationships, see Barringer & Harrison, 2000; 

Oliver, 1990) are formed to help organizations acquire resources to reduce uncertainty and 

interdependence (e.g., Pfeffer & Salancik, 1978). Legitimacy theory (e.g., Perrow, 1961; 

Suchman, 1995) has also been applied in strategic management to explain the existence of 

strategic alliances from the institutional perspective (Dacin et al., 2007). Dacin et al. (2007) note 

that” Legitimation refers to the social justification of an actor or activity, such that the actor or 

activity is publicly validated or endorsed (Perrow, 1961)” and they propose that firms are more 

likely to enter a strategic alliance to gain five types of legitimacy: market legitimacy, relational 

legitimacy, social legitimacy, investment legitimacy, and alliance legitimacy. 

Indeed, one of the common strategies that small audit firms adopt to reduce their resource 

constraints in audit expertise, marketing, and personnel is to form such inter-organizational 

relationships (networks, affiliations, or similar arrangements) with other small audit firms. Since 

2010, about 39%3 of non-Big 6 accounting firms that have registered with the Public Company 

Accounting Oversight Board (PCAOB) are participants in such IOR, based on the PCAOB filings 

from 2010 to 2018 we extracted from the PCAOB website. Through these inter-organizations, 

                                                           
3 This is calculated based on the Form 2 annual reports that accounting firms filed with the PCAOB every year since 

2010.  
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they have access to audit manual/technologies, perform joint marketing and audits, and employ 

the personnel from other audit firms through such inter-organizational relationship. There are at 

least two types of inter-organizational structures. An audit firm can have access to another audit 

firm’s resource through the formation of networks or affiliations, but they can also make 

arrangements directly with another audit firm without the formation of networks. For example, 

Baker Tilly Virchow Krause, LLP, an audit firm in Chicago. It reports to the PCAOB in its annual 

reporting (Form 2) that it is a member of Baker Tilly International Limited (a network of audit 

firms) and has access to the network’s audit procedures or manuals and conducts joint audits and 

marketing through the network. An alternative example is Salberg & Company, P. A, an audit 

firm in Florida. It reports to the PCAOB in its 2018 Form 2 that it uses Liggett & Webb, P. A., in 

Florida to perform engagement quality review. Salberg & Company, P.A, does not join any 

network based on their PCAOB filings.  

Even though IORs are common among audit firms, archival studies specifically examining 

the effect of such relationships on audit quality among small audit firms are rare (likely due to data 

constraints because such information is not easily accessible). Bills et al. (2016a, 2018, and 2019) 

provide both archival and behavioral evidence for us to better understand U.S. audit firms’ 

participation in international accounting networks. Using U.S. audit firm network membership 

data identified through the CCH4 report from 2010 to 2013, Bills et al. (2016a) find that small 

audit firms in the U.S. who are members of networks charge 30% higher audit fees than non-

member firms and their audit quality is also higher. However, using Chinese audit firm network 

                                                           
4 Every year since around 2008, the journal Public Accounting Report publishes CCH Inc’s annual directory of CPA 

firm associations and networks. It discloses the number of member firms each network/association has and other 

information such as quality control procedures, initial fees, and annual fees that each member pays. It does not 

provide the names of member firms. 
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membership data from 2001-2010 identified from different sources, Mao et al. (2017) find that 

small audit firms in China only charge 3% higher fees than non-member small firms and their audit 

quality is not higher. Studies on group audits5 using data from Australia and U.S. also document 

that audit quality is not higher or even worse when using participating auditors from the same 

network in group audits (e.g., Carson et al., 20176 and Mao et al., 2016), suggesting that network 

members do not necessarily provide higher quality audits. The mixed evidence on the effect of 

network membership on audit quality is likely due to different institutional background and 

different sample data because network membership data are obtained from different sources and 

for different sample periods. 

In this paper, we extend prior studies by using a unique dataset on inter-organizational 

structures (including both networks and other IORs) of U.S. audit firms based on PCAOB filings. 

We examine two important research questions: (1) how audit quality/fees differ between audit 

firms involved in IORs and those not; and more importantly (2) how audit quality/fees differ if 

audit firms utilize different types of external resources through IORs (audit manuals/technology, 

marketing/joint audits, and personnel).  

Since 2010, every PCAOB registered firm must file, by June 30 of that year, an annual 

report (Form 2) covering the 12-month period ending March 31. In Item 5.2 of each Form 2, firms 

report all audit-related memberships, affiliations, or similar arrangements. Detailed information 

includes whether the firm has any  

                                                           
5Group audits in general refer to the audits of group financial statements. A group includes all the components whose 

financial information is consolidated into the group financial statements. A component is an entity such as a subsidiary 

or a business activity that is required to be incorporated in the group financial statements. See What are group audits 

and how might they affect my audit? 

http://bakertilly.com/insights/what-are-group-audits-and-how-might-they-affect-my-audit/ 
6 Carson et al. (2017) argue that principal auditors who sign the audit reports may over-rely on the work of another 

member of their network and simply assume rather than check that the work of fellow network members has similar 

quality as their own. 
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(1) “Membership or affiliation in or with any network, arrangement, alliance, partnership 

or association that licenses or authorizes audit procedures or manuals or related materials, or the 

use of a name in connection with provision of audit services or accounting services”;  

(2) “Membership or affiliation in or with any network, arrangement, alliance, partnership 

or association that markets or sells audit services or through joint audits are conducted” (we 

classify as MARKETING in later analyses of our paper);  

(3) “Arrangement, whether by contract or otherwise, with another entity through or from 

which the Firm employs or leases personnel to perform audit services” (we classify as 

PERSONNEL in later analyses of our paper).  

If the firm answers “Yes” to any of the above questions in Form 2 Item 5.2, it further 

provides the entity information with which the firm has such relationship (i.e., networks or 

individual firms). Please see Appendix A for two examples of Form 2 Item 5.2. 

Relative to data sources such as CCH reports7  used in prior literature to identify the 

networks that audit firms have relationship with, the PCAOB Form 2 has at least three advantages. 

First, such information is required by the PCAOB and self-reported by the firm itself and thus are 

less likely to be subject to measurement errors. The PCAOB (2008) notes that inaccuracies or 

omissions in the annual and special reports could form the basis for disciplinary sanctions. Second, 

it provides unique information that other indirect sources are unlikely or unable to track each year, 

such as whether the firm leases employees from other entities or uses other entities’ audit manuals 

or share marketing resources. Bills et al. (2016a,770) discuss potential explanation for their results 

                                                           
7 Bill et al. (2016) and Ahn et al. (2018) use the same data source to identify network membership. The authors first 

identified the networks/associations from the association listings in CCH’s Public Accounting Report’s Directories 

of CPA firm Associations and Networks. They then contacted each association to get a list of their members each 

year from 2010-2013 and for associations that did not respond to their requests, they went to their website to get the 

list (Bill et al., 2016).  
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(i.e., higher audit quality for network member firms) and they recognize that “The actual resources 

provided can vary greatly across association even within a category, and association members may 

not utilize all of the available resources”. The PCAOB Form 2 filings provide detailed information 

on what types of resources each audit firm utilizes through the IORs and allow us to directly test 

how utilization of different types of resources through the IORs at the audit firm level helps small 

audit firms. Finally, it provides information about different types of inter-organization structures 

(not only CCH networks examined in prior studies but also individual audit firms or networks not 

covered in CCH reports), expanding our understanding that small audit firms are forming different 

inter-organizational structures not just accounting networks to reduce resource constraints. More 

generally, such Form 2 information can be historically tracked as early as 2010 and thus creates a 

rich, common, and easy-to-access dataset for accounting researchers to replicate and expand 

research in this area. 

It is unclear whether audit quality is associated with the participation in IORs (a structure 

with broader scope than networks examined in prior literature). On the one hand, participants in 

IORs may have access to external resources such as audit manuals and technologies and audit 

experts in certain industries and geographic locations, which can help audit firms improve their 

audit quality (e.g., Bills et al., 2016a). On the other hand, audit firms face several challenges in 

IORs such as competition among members which may lead to members’ not willing to share core 

competencies, the substantial time and commitment required to fully obtain IOR benefits, or 

mismatches between the size and expertise of member firms (Bills et al, 2018). One of the two 

important reasons that small audit firms join IORs is to enhance their market legitimacy (Bills et 

al., 2018) and prior meta-analyses fail to find evidence that legitimacy leads to improved 

performance (Drees and Heugens, 2013). In addition, IORs investigated in our study include both 
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CCH networks typically examined in prior studies and also non-networks which includes 

contractual arrangements among individual audit firms, contributing to the unclear relation 

between IOR involvement and audit quality. 

We argue that audit fees likely will differ between audit firms involved in IORs and those 

not. Involvement in IORs allows them to have access to additional resources to potentially reduce 

their resource constraints and audit firms can also achieve market legitimacy through such 

relationship (e.g., Bills et al., 2018), resulting in higher audit fee premiums charged by participants 

in IORs. The strength of this argument may be challenged because small audit firms may achieve 

higher efficiency through access to additional resources in audit technology and manpower and 

they may charge clients lower audit fees accordingly. The respondents in Bills et al. (2019)’s 

interviews indicate that using staff from another audit firm is valuable mainly because it is more 

efficient and not because a member firm may lack such experience in an area.  

In terms of the relation between audit quality and different types of resources small audit 

firms utilize through IORs (audit manual/technology, marketing/joint audits, and personnel), we 

expect that access to audit manual/technology will likely improve audit quality because audit 

expertise as reflected in factors such as expertise and engagement-level inputs to the audit process 

is critical to audit quality (DeFond and Zhang., 2014; Bills et al., 2019). Accordingly, audit firms 

may charge higher audit fees. However, as we note before, access to such resources may also 

improve audit efficiency and thus audit firms may be willing to charge lower audit fees to attract 

more clients. 

It is not clear whether access to employees of other audit firms improves audit quality 

because such sharing of audit employees can reduce the resource constraints in small audit firms, 

which may reduce the negative consequences of these constraints on audit quality (Bills et al., 
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2016b). Alternatively, several studies and PCAOB findings demonstrate that audit quality 

deteriorates with the participation of other audit firms in group audits (e.g., Dee et al. 2015 and 

2018; Downey and Bedard, 2019; Mao et al., 2016). The association between audit fees and usage 

of audit employees from other audit firms is not clear, either.  Audit fees may be lower with access 

to outside employees if they are located in lower-cost regions. Respondents in Bills et al. (2019)’s 

interviews indicate that access to outside employees improves the audit efficiency. They note that 

“These efficiencies were often highlighted as beneficial not only to the firm but also to the client, 

who would likely receive more competitive pricing”. However, Audit fees could be higher due to 

higher risk associated with the usage of external employees. Several studies document higher fees 

associated with the participation of other auditors (e.g., Carson et al., 2017; Burke et al., 2018).  

 Using inter-organization information of audit firms extracted from their PCAOB Form 2 

filings from 2010 to 2018, we document that audit fees are 22% higher for clients of audit firms 

with access to external resources through inter-organization relationships. They are only 11% 

higher after we control for the availability of internal resources (proxied by the number of CPAs 

within the firm, also extracted from the PCAOB Form 2). However, we fail to find that audit 

quality (measured by clients’ performance-matched discretionary accruals and their likelihood of 

misstatements, auditors’ likelihood of issuing going concern opinions to financially distressed 

firms, and audit deficiencies identified in PCAOB inspection reports) is higher for such firms 

participating in IORs. The finding is consistent with the legitimacy theory used to explain why 

audit firms join networks in the field study of Bills et al. (2019). Their interview data indicate that 

participation in accounting networks/associations is perceived by respondents to enhance their 

firms’ legitimacy in client proposals, for international expansion, and in recruitment activities as 
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well as their perceived service quality. Prior studies fail to find that legitimacy leads to improved 

performance according to the meta-analysis by Drees and Heugens (2013).8  

Second, we examine whether audit fees and quality differ depending on what types of 

resources audit firms have access to through the inter-organization structures (that is, audit 

manual/technology, marketing resources/joint audits, or audit personnel). We run this analyses use 

a subsample of audit firms who all have access to external resources through inter-organization 

relationships. We find evidence that audit quality is higher for clients of audit firms who have 

access to audit manual/technology through inter-organization structures. However, accessing 

employees of other audit firms does not help improve the audit quality significantly. We also 

document that audit fees are higher if audit firms have to use audit employees from other audit 

firms, in line with group audit studies (e.g., Burk et al., 2018; Carson et al., 2017). These results 

suggest that audit outcomes differ if audit firms involved in inter-organizational relationships have 

access to different types of resources. 

Our study extends the prior IOR literature (e.g., Bills et al., 2016a, Mao et al., 2017, Anh 

et al., 2018) in several ways. We indicate that inter-organizational structures available to small 

audit firms are not constrained to well-known international networks (who may only admit one 

member in a country to reduce the competition among members) but could also be contractual 

arrangements among individual audit firms. Our study demonstrates that smaller audit firms can 

form arrangements with individual audit firms to reduce their resource constraints and enjoy the 

benefits of accessing external resources. We provide empirical evidence that even though audit 

                                                           
8 Our finding is consistent with Mao et al. (2017) but seems not with Bills et al. (2016a). There are several potential 

explanations for the different results. First, our data source (CCH vs. PCAOB) and our sample periods (2010-2013 

vs. 2010-2018) are different. Second, our test group includes both audit firms who are members of CCH networks 

used in Bills et al. (2016a) but also audit firms involved in other inter-organizational structures.  
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fees are higher for audit firms involved in inter-organization structures, audit quality does not 

significantly improve, suggesting that participating in such inter-organization relationship 

provides symbolic legitimacy as indicated from the interview of audit practitioners in Bills et al. 

(2018).  

Second, to the best of our knowledge, this is the first empirical study documenting that 

audit quality differs depending on the type of resources audit firms have access to. We show that 

audit quality is higher if audit firms have access to audit manuals/technologies through such inter-

organization structures but not the other two types of resources especially personnel. This is 

consistent with the strategic alliance literature which documents that announcements of 

technological alliances lead to greater abnormal returns in the stock market than other alliance 

announcements (e.g., Das et al., 1998). This finding is also consistent with Bills et al. (2018)’s 

field study where the majority of respondents perceive network resources, especially access to 

expertise, as critical to their audit quality. Thus, we provide empirical evidence for the inference 

Bills et al. (2016a) draw in their paper, “association members’ high audit quality is in part due to 

the resources provided by these associations”, by directly testing which resource is more important 

in improving audit quality.  

In our additional analyses, we also provide empirical evidence that the association between 

audit fees and the types of resources audit firms have access to differs by whether the inter-

organization structure is in the form of networks (a formal alliance) or just contract arrangements 

among individual audit firms (a less formal alliance). Smaller audit firms involved in contractual 

arrangements charge higher fee premiums when they have access to audit manuals/technologies 

through inter-organizations, but lower fees when they lease employees through other individual 
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audit firms. However, small audit firms involved in network relationship achieve opposite fee 

outcomes when accessing audit manuals and employees. 

These findings in our study have practical implications for regulators looking for proper 

ways to help small audit firms to compete in the public company audits and small audit firms with 

resource constraints searching for strategies to expand their business. Some questions that small 

audit firms can consider before they engage in such inter-organizational relationship: does our firm 

plan to join networks or simply form contractual arrangements with other audit firms? Does the 

inter-organization provide access to audit manual/technologies? Finally, our study should be of 

interest to audit committee members in auditor selection and accounting researchers looking for 

easy to access data for inter-organizational studies related to audit firms. 

2. Relevant Literature and Hypothesis Development 

Whether IORs help small audit firms improve audit quality and increase their audit fee 

premiums is an empirical question. On the one hand, IORs allows member audit firms to access to 

external resources such as audit manuals/technologies or employees, which may improve the audit 

expertise of small audit firms in certain industries, help them better understand the audit 

environment and regulations in certain geographic locations, etc., and thus their audit quality. 

Using network membership information identified from the CCH report from 2010 to 2013, Bills 

et al. (2016a)9 find that small audit firms in the U.S. charge 30% higher audit fees than non-

member firms and their audit quality is also higher. In a contemporary study, Bills and his co-

                                                           
9 Bills et al. (2018) also conduct field studies by interviewing partners in audit firms and document that the two 

major benefits small audit firms gain from their network membership are access to resources and enhancements to 

legitimacy. Bills et al. (2019) interviewed 42 high-level accounting professional to investigate the mechanism to 

reduce competitive tension among network member firms. They note that member firms could compete with another 

member firms in the network for clients and employees and thus they may not be willing to share their core 

competences. They identify two mechanisms that may help reduce such tension, one is transactional (contractual 

agreements, governance structure, selection/monitoring processes) and the other is relational (trust, social ties, 

reciprocity). 
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authors also find that small audit firms who are members gain about 38% (5%) more private 

(public) clients over a two-year period from 2013 to 2015 than those without network membership 

(Ahn et al., 2018). Ai et al. (2019) also rely on the CCH’s 2015 network directory to identify 

membership information for audit firms in 24 countries and document that audit quality improves 

after small audit firms join a network using a difference-in-difference research design. 

On the other hand, audit firms may not enjoy actual benefits from such relationships due 

to several challenges. Interview data from Bills et al. (2018) note several challenges identified by 

respondents including “competition among members, the substantial time and commitment 

required to fully obtain membership benefits, mismatches between the size and expertise of 

member firms, and client confusion regarding AAN operation”. The interview data in Bills et al. 

(2019) illustrate “how competition among AAN firms has the potential to create several negative 

consequences that reduce the collective benefits of membership. First, a partner could ignore 

requests for help from other members such that the requesting partner must find an alternative 

source of information. In reaching out to other member firms, the requesting partner will likely 

encounter delays and/or potentially receive information from a less qualified individual”. Midsized 

and smaller audit firms that responded to GAO (2008, page 55) also provided mixed views about 

the ability of their networks and affiliations to help increase their market share. Some thought that 

networks’ value could be limited because unlike the global networks of the largest firms, the 

member firms of their networks did not share a common set of methodologies or internal controls. 

In addition, IORs examined in our study not only include CCH networks examined in prior studies 

but also include contractual agreements among individual firms which tend to have more loose 

structure than networks.   
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The potential no relation between audit quality and involvement in IORs is also evidenced 

in some empirical studies. Using Chinese data from 2001-2010, Mao et al. (2017) find that small 

audit firms in China only charge 3% higher fees than non-member small firms and their audit 

quality is not higher. This is in line with group audit studies by Carson et al. (2017)10 and Mao et 

al. (2016) using data from Australia and U.S. separately and they find that audit quality is not 

higher or even deteriorates when using participating auditors from the same network in group 

audits. Therefore, prior studies provide mixed evidence on the effect of network membership on 

audit quality. 

Due to the mixed evidence in prior studies in this area and the expanded scope of IORs 

(including both networks and contractual agreements among individual audit firms), we provide 

the following non-directional hypothesis on the relation between audit fees/quality and IORs. 

H1: There is no association between audit fees/quality and involvement in IORs. 

Our second hypothesis relates to whether audit quality/fees differ by accessing different 

types of resources (audit manual/technology, joint marketing/audits, and personnel). Audit 

expertise as reflected in factors such as expertise and engagement-level inputs to the audit process 

is critical to audit quality (DeFond and Zhang., 2014). Anecdotal evidence from the investment 

community state that demonstrating technical competence in international matters is of increased 

importance especially for smaller audit firms11. Das et al. (1998) analyze 119 strategic alliances 

formed during the period 1987-1991 and find that announcements of technological alliances lead 

                                                           
10 Carson et al. (2017) argue that principal auditors who sign the audit reports may over-rely on the work of another 

member of their network and simply assume rather than check that the work of fellow network members has similar 

quality as their own. 
11 Written Submission of Kurt N. Schacht (Managing Director, Centre for Financial Market Integrity, CFA Institute, 

3), available at http://www.treas.gov/offices/domesticfinance/acap/submissions/06032008/Schacht060308.pdf 
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to greater abnormal returns in the stock market than marketing alliance announcements. They also 

document that abnormal returns were negatively correlated with firm profitability and size, 

suggesting that investors perceived that smaller and less profitable firms gained more from the 

generation of alliances. They further find that smaller firms in technological alliances appear to 

benefit the most. More relevant to our study, Bills et al. (2019) interviewed audit partners from 18 

firms representing nine networks who respond that they perceive access to external resources 

especially expertise, as critical to their firms’ audit quality. Therefore, we expect that audit firms 

with access to audit manuals/technologies have higher audit quality.  

It is not clear whether access to employees of other audit firms improves audit quality. 

Audit outsourcing literature suggest that using the work of other auditors decreases audit quality 

(e.g., Dee et al. 2015 and 2018; Downey and Bedard, 2019) because of issues such as coordination 

and monitoring in these engagements. Burke et al. (2018) and Carson et al. (2017) fail to find 

evidence that using the work of other auditors are associated with inferior audit quality using U.S. 

and Australia data separately. Bills et al. (2016b) note that the access to manpower of another audit 

firm reduces small audit firms’ capacity constraints, which may reduce the negative consequences 

of these constraints on audit quality. Respondents in Bills et al. (2019) indicate that access to 

employees of other audit firms help meet the needs of clients in the U.S. and internationally. These 

respondents also note that such sharing of employees is to help them audit more efficiently. 

Therefore, prior literature suggests that audit quality may be lower, similar, or even higher for 

audit firms who utilize employees from other audit firms.  

The association between audit fees and access to employees of other audit firms is not clear 

either. Audit cost and thus audit fees may be lower through utilizing employees from audit firms 

located in lower-cost regions. Partners interviewed in Bills et al. (2019) indicate that access to 
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outside employees improves the audit efficiency and these efficiencies are not only beneficial to 

the firm but also to the client, who would likely receive more competitive pricing. However, higher 

risk associated with the usage of external employees may increase the audit fees. Several studies 

show that audit fees are higher with the participation of other auditors (e.g., Carson et al., 2017, 

Burke et al, 2018).  

H2: No relation exists between audit quality/fees and access to different types of 

resources through IORs. 

3. Sample 

We used computer programs (python and java) to download 18,578 Form 2 filed from 

2,770  unique audit firms in late 2018 and automatically extract Item 5.2 information in Form 2 

(https://rasr.pcaobus.org/Search/Search.aspx). Information we extracted include whether it 

answers “Yes” or “No” to the three questions listed in Item 5.2 (i.e., whether the firm has access 

to audit manuals, marketing resources, or personnel from external entities), which entities the firm 

has relationship with, and we also calculated how many entities it has relationship with. Overall, 

about 39% non-Big 6 audit firms have access to at least one of the three resources listed in Item 

5.2 a1, a2, or a3. Specifically, 33% firms report in their Form 2 that they have access to audit 

manuals through external entities, 17% have access to marketing resources, and 10% have access 

to other personnel through external entities. Some audit firms could have access to all three types 

of resources through external entities. The average number of external entities that audit firms have 

relationship with is 0.51, ranging from 0 to 36. To identity the frequency of external entities that 

PCAOB registered firms have relationship with, we transform the Form 2 data from audit firm-

reporting year to audit firm-reporting year-entities. Since one audit firm may have relationship 

with several external entities, 8,433 Form 2 (audit firm-reporting years) are transformed to 11,272 

https://rasr.pcaobus.org/Search/Search.aspx
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audit firm-reporting year-entities. We further clean the data and remove 637 audit firm-reporting 

year-entity information that is not relevant mainly due to misunderstanding of what relationships 

need to be reported in Item 5.212, resulting in 10,635 such observations. Appendix B provides a 

list of the top 40 entities identified from Form 2. Most of them are the well-known 

networks/associations including the global networks (PwC, BDO, EY, KPMG, Deloitte, and Grant 

Thornton). Among the non-Big 6 global networks, the top three networks/associations with the 

largest number of members registered with the PCAOB are RSM US, Crowne International, and 

Baker Tilly International. However, firms could also have relationship with individual firms. For 

example, Dalal & Shah LLP is an Indian firm and its partners and/or staff may be sometimes 

engaged in other firms’ such as Lovelock & Lewes LLP's audit engagements.  

To identify the sample client-years used in our client-level analyses, we start with 303,329 

unique audit reports identified from Audit Analytics as of July of 2018. We then remove the 

following observations: (1) 175,605 audit reports not covered in Compustat; (2) 70,954 audit 

reports signed before April of 2009 because the Form 2 of audit firms were not available; (3) 

11,495 audit reports of clients in financial industries (SIC codes between 6000 and 6999); (4) 

31,975 audit reports issued by Big 6 auditors in the U.S. or other countries because we focus on 

the non-Big 6 audit firms; (5) 2,824 audit reports related to clients with less than one million 

dollars’ assets following prior studies (e.g., Bills et al., 2016a); and (6) 447 audit reports with 

missing Form 2 information because audit firms are deregistered or audit firms have not filed Form 

2 for its reporting year 2019 which covers the period from April 1 of 2018 to March 1 of 2019. 

The above procedures result in a potential sample of 10,029 audit reports (client-years) used in our 

                                                           
12 One typical example is that the firm list AICPA as the external entity. 
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client-level analyses. We further remove observations with missing control variables used in each 

model, leading to a final sample of 8,165, 4,097, and 7,783 client-years, used in audit fee analyses, 

performance-matched discretionary accrual analyses, and misstatement analyses respectively. To 

examine whether audit firms with access to external resources are more likely to issue going 

concern opinions, we use a subsample of financially distressed firms (loss firms) and have a final 

sample of 2,318 client-years.  

To examine whether audit firms with access to external resources have fewer PCAOB 

inspection deficiencies, we start with 1,807 PCAOB inspection reports identified from Audit 

Analytics issued from 2010 to 2018. After removing 349 reports issued by Big 6 auditors in the 

U.S. or other countries, 30 reports with missing Form 2 information, and 713 reports with missing 

control variables, we have a final sample of 715 PCAOB inspection reports for the audit firm-level 

analyses. 

[INSERT TABLE 1 ABOUT HERE] 

1. Models 

Client-Level Analyses 

Audit fee model  

To investigate whether the audit fees of audit firms with access to additional resources 

through external entities differ from those charged by audit firms without such access (the alternate 

to the null of Hypothesis 1), we estimate the following OLS model following prior audit fee studies 

(Ferguson et al. 2003; Choi et al. 2010). Observations consist of our pooled samples of client-years 

whose audit firms have or do not have access to additional resources through external entities. We 

cluster residuals by client and by year.  
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LNAUDITFEE =β0+β1IOR+controls+error term                                                                       (1a) 

LNAUDITFEE =β0+β2MANUAL+β3MARKETING+ β4PERSONNEL+    

                            controls+error term                                                                                          (1b) 

Models 1a and 1b are used to test Hypothesis 1 about the association of audit fees/quality 

and involvement in IORs and Hypothesis 2 about the association of audit fees/quality and different 

types of resources accessed through external entities. The dependent variables in Model 1a and 1b 

are the natural logarithm of total audit fees paid to the audit firm by the client in year t. The variable 

of interest in Model 1a is IOR, coded as one if the audit firm has access to resources through IORs 

identified from its Form 2 Item 5.2 and is coded as zero if it has no such access. Model 1a enables 

a direct comparison of audit firms with or without access to external resources, thus testing 

Hypothesis 1. In Model 1b, our variables of interest represent the three types of resources accessed 

through IORs, specifically, MANUAL (coded as one if the audit firm has access to an external 

entity’s audit manual or other similar resources, i.e., it answers “Yes” in Form 2 Item 5.2 a1), 

MARKETING (coded as one if the audit firm has access to an external entity’s marketing resources 

or perform joint audits with an external entity, i.e., it answers “Yes” in Form 2 Item 5.2 a2), 

PERSONNEL (coded as one if the audit firm has access to an external entity’s audit employees, 

i.e., it answers “Yes” in Form 2 Item 5.2 a3). 

We include LNCPA (the number of certified public accountants in the audit firm in year t) 

to proxy for the internal resources available in the audit firm. Like prior studies (Ferguson et al. 

2003; Choi et al. 2010), we include additional variables to control for company performance and 

audit risk (LOSS, ISSUE, SPECIAL_ITEM, ICMW, LEVERAGE, QUICKRATIO, BTM, |DA|, and 

LOC_USA). We also control for audit complexity by including LNASSET, LNBUSSEGNUM, 

LNGEOSEGNUM, MA, INVREC_AT, and FRGN. Additional variables measure whether the 

clients’ fiscal year ends in December (BUSY), audit firm characteristics 
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(INDUSTRYSPECIALIST_F, INDUSTRYSPECIALIST_O, FIRSTAUDIT), and whether the 

auditor opinion is unqualified (AO_UQ). The model includes year and industry dummy variables. 

Definitions of these model variables are provided in Appendix C. 

Audit quality models 

To investigate whether clients receive higher or lower quality audits if the audit firm is 

involved in IORs (Hypothesis 1) or if the audit firm has access to different types of resources 

through IORs (Hypothesis 2), we use three proxies for audit quality, clients’ discretionary accruals, 

clients’ likelihood of corrected misstatements, and audit firms’ likelihood of issuing going concern 

opinions to loss clients.  

We first estimate the following discretionary accruals model: 

|DA|= β0+β1 IOR+controls+error term                                                                                     (2a)   

|DA|= β0+ β1MANUAL+β2MARKETING+β3PERSONNEL+controls 

             +error term                                                                                                                     (2b) 

 

The dependent variable |DA| is measured as the absolute value of performance-matched 

discretionary accruals. Discretionary accruals are the residuals from the modified Jones et al. 

(2008) model. We measure performance-matched discretionary accruals for a firm in year t as the 

modified Jones model discretionary accruals in year t minus the matched firm’s modified Jones 

model discretionary accruals in year t, where the matched firm is defined as another firm in the 

same year and industry and with the closest return on asset (ROA) (Kothari et al. 2005). Audit 

quality is calculated as the absolute value of performance-matched discretionary accruals (|DA|). 

Alternatively, we use a variety of other discretionary accruals measures in our sensitivity analyses 

including industry adjusted discretionary accruals as Bills et al. (2018). 

Similar to Model 1a, the variable of interest in Model 2a is IOR. The variables of interest 

in Model 2b are MANUAL, MARKETING, and PERSONNEL. We include LNCPA to control for 
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the internal resources available within the audit firm. Following Francis and Yu (2009), we include 

several control variables related to the client and its audit firm. We use LNBUSSEGNUM, 

LNGEOSEGNUM, LNASSET to control for client size and complexity, SALESGROWTH and 

SALESVOLATILITY to proxy for client sales growth, CFO_LAGAT and CFOVOLATILITY to 

proxy for client cash flow characteristics. We also measure client financial performance and 

profitability using LEVERAGE, LOSS2, ALTMANZ, BTM, and ABRETVOLATILITY. We control 

for whether the client has a material weakness in internal controls over financial reporting (ICMW) 

and whether the client is headquartered in the U.S. (LOC_USA). We also control for characteristics 

of the audit firm or office using variables OFFICESIZE, INFLUENCE, FIRSTAUDIT, 

INDUSTRYSPECIALIST_F, and INDUSTRYSPECIALIST_O. The model includes year and 

industry dummy variables. Detailed definitions of these variables are listed in the Appendix C. 

We then estimate the following misstatement model: 

MISSTATE = β0+β1IOR+controls+error term                                                                            (3a)   

MISSTATE = β0+β2 MANUAL+β3 MARKETING+β4 PERSONNEL 

                         +controls+error term                                                                                          (3b) 

 

The dependent variable is MISSTATE, coded as one if the client’s annual financial 

statement in year t is subsequently restated, and coded as zero otherwise. The variables of interest 

in Models 3a and 3b are the same as prior models. 

We include LNCPA to control for the internal resources available within the audit firm. 

Following Lennox and Li (2014), we control for several factors likely affecting the likelihood that 

the client will have a misstatement. We include PRIORMISSTATE (coded as one if the prior-year 

financial statement of the client is subsequently restated, and as zero otherwise) to control for the 

persistence in financial misreporting. We include several control variables similar to Lennox and 
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Li (2014). The model includes year and industry dummy variables. Detailed definitions of these 

variables are listed in the Appendix C. 

As our last proxy for audit quality at the client-level analyses, we use auditors’ likelihood 

of issuing going concern opinions to financially distressed firms (i.e., clients whose net income is 

less than zero in our context). Following Francis and Yu (2009), we estimate the following going 

concern models using a sample of client-years who report less than zero net income in year t. 

GC = β0+β1IOR+controls+error term                                                                                         (4a)   

GC = β0+β1MANUAL+β3MARKETING+β4PERSONNEL+controls 

                      +error term                                                                                                            (4b) 

 

The dependent variable is GC, coded as one if the client receives a going concern opinion 

from its audit firm in year t, and coded as zero otherwise. The variables of interest in Models 4a 

and 4b are the same as prior models. Following Francis and Yu (2009), we control for several 

factors likely affecting auditors’ decision to issue going concern opinions to their financially 

distressed clients. We include whether the client receives a going concern opinion in prior year 

(LAG_GC) to control for the persistence of going concern opinions. We use several proxies 

(LNBUSSEGNUM, LNGEOSEGNUM, SALESVOLATILITY, LNASSET, LEVERAGE, LOSS2, 

ALTMANZ, ABRETVOLATILITY, BTM, CFO_LAGAT, ISSUE, INVESTMENTS, LAG_RET) to 

control for the client performance and risk. We also include several variables measuring audit firm 

characteristics or audit firm-client relationship (LNCPA, FIRSTAUDIT, OFFICESIZE, 

INFLUENCE), whether the client is headquartered in the U.S. (LOC_USA), and the gap between 

the earnings announcement days and fiscal year end (LN_RDQ_FYE). The model includes year 

and industry dummy variables. Detailed definitions of these variables are listed in the Appendix 

C. 
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Audit Firm Level Analyses 

To provide additional evidence into IORs among audit firms, we also run the following 

PCAOB inspection analyses at the audit firm-level. We finally run the following models. 

PCAOB inspection deficiencies 

GAAP/GAAS_DEF= β0+β1IOR+controls+error term                                                                 (5a)   

GAAP/GAAS_DEF =β0+β1MANUAL+β2MARKETING+β3PERSONNEL+controls+error term                                                                                   

                                                                                                                                                     (5b) 

 

The dependent variable is GAAP_DEF or GAAS_DEF, coded as one if the audit firm 

receives a GAAP (or GAAS)-related deficiency in its PCAOB inspection report, and coded as zero 

otherwise. Following Bills et al. (2016a), we control the size and performance of the audit firm by 

including the number of offices (LN_OFFICES), the number of partners (LN_PARTNERS), the 

number of public clients (LN_CLIENTS), and the total fees received by the audit firm in a year 

(LN_TOTAL_FEES), the average size of the public client (AVG_CLIENT_SIZE), whether the audit 

firm has clients with foreign income or clients who are broker-dealers, or clients traded on national 

exchanges (FOREIGN_D, BROKER_DEALER, and STOCK_EXCHANGE). 

2. Results 

Client-level analyses: descriptive statistics and multivariate results 

Panel A of Table 2 reports descriptive statistics for client-level analyses and Panel B reports 

the correlations. For simplicity, we only report descriptive statistics for dependent variables and 

independent variables of interest. As shown in Panel A, 63% of clients’ audit firms in our sample 

are involved in IORs and have access to external resources as identified in Form 2 Item 5.2 (IOR), 

Specifically, 48% have access to audit manuals or other similar resources (MANUAL), 32% have 

access to marketing resources (MARKETING), and 28% have access to audit employees through 
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external entities (PERSONNEL)13. To provide additional insight into the data, we also report the 

average number of entities that clients’ audit firms have relationship with (IOR_ENTITY_NUM) 

and the number of types of different resources that clients’ audit firms have access to 

(IOR_RESOURCE_NUM). On average, clients’ audit firms have access to resources through one 

external entity and have access to at least one type of resource. In our additional analyses, we also 

replace IOR with IOR_NETWORK, coded as one if the audit firm has access to resources through 

a network identified in CCH reports used in Bills et al. (2016a) and zero otherwise. Previously we 

mentioned that 63% of clients’ audit firms have access to external resources as identified in Form 

2 Item 5.2 (IOR). A majority of them (44%) have access to external resources through CCH 

networks (IOR_NETWORK), suggesting that about 19% of clients’ audit firms solely have access 

to external resources through other IORs which could be individual audit firms or other 

networks/associations not in the CCH report.  The last two groups of columns of Table 2 Panel A 

report differences in the means for clients whose audit firms have or do not have access to 

resources. On a univariate basis, the difference in audit fees (LNAUDITFEE) and proxies for audit 

quality (|DA|, MISSTATE, and GC) are significant. Specifically, audit fees are higher and |DA| and 

MISSTATE are smaller for clients whose audit firms have access to external resources, and such 

clients are also less likely to receive going concern opinions without controlling other factors.  

Panel B of Table 2 reports correlations of variables of interest used in our client-level 

analyses. In general, audit fees are positively associated with access to external resources (whether 

measured by IOR, IOR_ENTITY_NUM, IOR_RESOURCE_NUM, IOR_NETWORK, MANUAL, 

                                                           
13 Please be aware that the percentages are higher than those reported for audit firms in Appendix B because after 

sample attritions, audit firms left in the final sample are typically larger and more likely to have access to external 

resources. In addition, the percentages reported here are at the client-level and those reported in Appendix B are at 

the audit firm-level. 
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MARKETING, or PERSONNEL). Audit quality measured by the inverse of |DA| and MISSTATE 

are also positively associated with these proxies except for MARKETING, or PERSONNEL. Note 

that clients’ likelihood of receiving going concern opinions are all negatively associated with other 

proxies related to resource sharing except for MARKETING, or PERSONNEL, likely because 

clients whose auditors have access to external resources are typically in better financial conditions 

and are less likely to have going concern problems. Note that clients whose audit firms lease 

employees from other firms are more likely to receive going concern opinions, likely because those 

audit firms in need of external employees are typically smaller audit firms with clients in worse 

financial conditions.  

[INSERT TABLE 2 ABOUT HERE] 

We report audit fee and quality regression results in Table 3 and Table 4 separately. The 

coefficients of the variable of interest, IOR, are positive and significant in audit fee models, 

suggesting that audit firms charge higher fee premiums when they have access to external 

resources. As we documented before, audit firms may have access to resources by joining 

accounting networks or contracting with individual firms. To offer some levels of comparisons, 

we replace IOR with IOR_NETWORK (coded as one if the audit firm has access to resources 

through networks identified in the CCH report). Without controlling for the number of CPAs 

within the audit firm (a proxy for the internal resources available), the coefficient for 

IOR_NETWORK is 0.150, suggesting that audit firms who are members of international 

accounting networks charge 16% higher audit fees than those non-members. After controlling for 

the number of CPAs inside the audit firm, the coefficient for IOR_NETWORK is 0.049, suggesting 

5% higher fee premiums charged by member audit firms. Its coefficient becomes 0.020 and non-

significant after we include the type of resources provided by external entities (MANUAL, 
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MARKETING, and PERSONNEL), suggesting that the nature of resources provided by the network 

may drive the audit fee premiums charged by member audit firms. 

Our results support directional Hypothesis 1, and indicate that audit firms charge higher 

fees when they have access to external resources. It extends prior studies such as Bills et al. (2016a) 

and Mao et al. (2017) by suggesting that audit fee premiums charged by member audit firms are 

likely driven by the resources they are authorized to access rather than their reputation. 

[INSERT TABLE 3 ABOUT HERE] 

In Table 4 we report the audit quality regression results where we measure audit quality 

using three proxies, clients’ performance-matched discretionary accruals, clients’ likelihood of 

misstating their financial reports, and auditors’ likelihood of issuing going concern opinions to 

financially distressed firms. Consistently, we fail to document that audit quality is higher for audit 

firms with access to external resources through IORs, supporting Hypothesis 2.  

[INSERT TABLE 4 ABOUT HERE] 

Audit firm-level model descriptive statistics and results 

 To further enhance our audit quality results at the client-level, we investigate whether audit 

firms with access to external resources have fewer PCAOB inspection deficiencies, using a sample 

of audit firms’ PCAOB inspection reports. Table 5 Panel A presents the descriptive statistics while 

Panel B presents results from the regression analyses. Panel A indicates that about 11% of audit 

firms have GAAP deficiencies in our sample audit firms’ PCAOB inspection reports while 49% 

have GAAS deficiencies. Comparisons between audit firms with access to external entities 

(IOR=1) and those without such access (IOR=0) indicate that the former typically have slightly 

fewer GAAP or GAAS deficiencies but such difference is not significant. However, the GAAP 

deficiencies are significantly lower for those audit firms who are members of international 
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accounting networks identified in the CCH reports.  Comparisons also indicate that audit firms 

with access to external entities are typically larger with more offices, more partners, more public 

clients and more broker-dealer clients, and more revenues from public clients. Such audit firms’ 

clients are typically larger and have foreign income. 

Panel B reports the logistic regression results for the PCAOB inspection analyses. In all 

these models, we document that audit firms’ likelihood of having GAAP or GAAS deficiencies in 

their PCAOB inspection reports is similar across audit firms with or without access to external 

resources. 

 [INSERT TABLE 5 ABOUT HERE] 

Subsample analyses (IOR=1) 

The above analyses from Tables 3 to 5 suggest that audit firms involved in IORs charge 

higher fee premiums, but their audit quality is not higher, consistent with the legitimacy theory 

and findings in Bills et al. (2018) where respondents indicate that audit firms join IORs to gain 

market legitimacy. To test our second hypothesis whether audit fees and quality differ if audit 

firms have access to different types of resources, we use a subsample of client-years or audit firm-

years where all audit firms have access to at least one type of resources through an external entity 

(IOR=1). Different from our main analyses which are essentially inter-group comparisons, this 

group of analyses are within-group comparisons. 

We run models 1b-5b and report the results in Table 6. We document that audit quality is 

typically higher when audit firms have access to audit manuals through external entities, measured 

by lower levels of clients’ performance-matched discretionary accruals, auditors’ higher likelihood 

of issuing going concern opinions to loss clients and lower likelihood of having GAAP or GAAS 

deficiencies in their PCAOB inspection reports. Joint effort to market audit services and to perform 



27 
 
 

audits also improves audit quality to some extent by reducing clients’ likelihood of having 

misstatements and auditors’ likelihood of having GAAS deficiencies in their PCAOB inspection 

reports. However, access to external employees in other audit firms seemingly does not improve 

the audit quality significant even though they are associated with higher audit fees. This is 

consistent with the findings of Burke et al. (2018) and Carson et al. (2017) in the context of group 

audits, where they find higher fees associated with the reliance on component auditors but fail to 

document an association between audit quality and the reliance on component auditors. 

The last finding that audit fees are higher if audit firms have access to employees from 

other audit firms is surprising, given that respondents in the interviews of Bills et al. (2018) indicate 

that audit firms use staff from other audit firms to achieve audit efficiency which benefits clients 

who ask for lower audit fees. To provide additional insight, we further decompose the subsample 

of audit firms where all audit firms are participants in inter-organization relationships into audit 

firms who have access to external resources through CCH networks used in prior studies (“CCH 

sample”) and others not recognized in CCH report (individual audit firms or less well known 

networks, “non-CCH sample”).  

Interestingly, we consistently find that audit fees are lower if the audit firms market or sell 

their audit services or conduct joint audits (MARKETING) relative to those who do not have such 

access in both the CCH sample and non-CCH sample, suggesting that accessing such resources 

whether through CCH networks or other entities reduces the marketing costs and thus the audit 

fees.  

We find opposite associations of access to the other two types of resources (audit manuals 

and personnel) and audit fees for the CCH sample and non-CCH sample. Specifically, audit fees 
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are lower for audit firms accessing audit manuals relative to those without such access in the CCH 

sample but audit fees are higher for audit firms accessing such resources in the non-CCH sample. 

This may suggest that accessing audit manuals may increase the legitimacy of audit firms in the 

non-CCH sample (which are typically smaller firms) and thus they charge higher fee premiums.  

In contrast, audit fees are lower for audit firms with access to other firms’ employees 

through external entities relative to those without such access within the non-CCH sample but 

audit fees are higher for such firms within the CCH network sample. It is likely that audit firms 

engaging in CCH networks are typically larger so the cost of using employees of other network 

members is also higher. However, audit firms forming inter-organization relationships with 

individual audit firms are typically smaller and the cost of using employees from other small audit 

firms is lower as well. In summary, this subsample analyses suggest that the association between 

audit fees and types of resources they have access to depends on the structure of inter-organization 

relationships (networks or arrangements among individual firms).  

[INSERT TABLE 6 ABOUT HERE] 

3. Conclusions 

In this paper we examine two important research questions using a novel dataset from the 

PCAOB filings of audit firms. We find that audit firms charge higher fee premiums if they are 

involved in inter-organizational relationships (IORs) but their audit quality generally does not 

improve. More importantly, we document empirical evidence for the first time that audit quality 

and fees differ depend on what types of resources audit firms utilize through IORs. Specifically, 

audit quality is generally higher if audit firms have access to audit manuals/technologies through 

IORs but audit quality is not significantly improved by utilizing the employees of other audit firms 

through IORs, in line with the group audit studies such as Carson et al. (2017) and Burke et al. 
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(2018) who fail to document any evidence that audit quality is different among audits using the 

work of other auditors and those not using such work. Taking together, our evidence suggests that 

participation in IORs itself helps audit firms establish their legitimacy in the industry but it may 

not necessarily improve audit quality. Whether the participation in IOR improves audit quality 

depends on how audit firms utilize the resources in IORs.  

This study adds to the scant IOR literature in accounting and extend our understanding on 

how IORs especially what types of external resources accessed through IORs help small audit 

firms in improving their audit quality and increasing their legitimacy in the audit market. This 

study has practical implications for regulators who look for ways to help small audit firms compete 

with large audit firms in the public audit and improve their audit quality and for small audit firms 

who search for ways to reduce their resource constraints. Our information indicate that small audit 

firms can join networks but can also have contractual agreements with other individual audit firms 

to reduce their resource constraints and achieve efficiency. This study also introduces a unique, 

common, and easy to access dataset for accounting scholars interested in IORs to extend research 

in this area. 
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Appendix A: Form 2 Item 5.2 

Following are two examples of Form 2 Item 5.2 where information on audit-related membership, 

affiliations, or similar arrangements is extracted. The first example is Baker Tilly Virchow 

Krause, LLP, an audit firm in Chicago. It reports to the PCAOB in Form 2 that it is a member of 

Baker Tilly International Limited and has access to its audit procedures or manuals and conducts 

joint audits and marketing through the network.  

 

The second example is Salberg & Company, P.A, an audit firm in Florida. It reports to the 

PCAOB in its 2018 Form 2 that it uses Liggett & Webb, P.A in Florida to perform engagement 

quality review for the firm. 
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Appendix B: List of External Entities Reported in Form 2 Item 5.2 

Entity Freq Percent Cumulative Not CCH Network 

PwC 1,039 9.77 9.77  

BDO 1,034 9.72 19.49  

EY 900 8.46 27.95  

KPMG 846 7.95 35.91  

DELOITTE 649 6.10 42.01  

GRANT THORNTON 417 3.92 45.93  

RSM US 380 3.57 49.51  

CROWE 354 3.33 52.83  

BAKER TILLY 298 2.80 55.64  

AUREN 286 2.69 58.33 1 

UHY 266 2.50 60.83  

RSM INTERNATIONAL 255 2.40 63.23  

KRESTON 251 2.36 65.59  

NEXIA 220 2.07 67.65  

HLB 212 1.99 69.65  

MOORE STEPHENS 195 1.83 71.48  

MAZARS 193 1.81 73.30  

PKF INTERNATIONAL 139 1.31 74.60  

MORISON 104 0.98 75.58  

AGN 98 0.92 76.50  

DFK INTERNATIONAL 93 0.87 77.38  

LEA 87 0.82 78.19  

BKR 82 0.77 78.97  

PKF North America 80 0.75 79.72  

RUSSELL BEDFORD 73 0.69 80.40  

PRAXITY 68 0.64 81.04  

DALAL & SHAH 54 0.51 81.55 1 

PRIME GLOBAL 46 0.43 81.98  

MGI 44 0.41 82.40  

MSI GLOBAL 43 0.40 82.80  

CPAMERICA 42 0.39 83.20  

ALLINIAL GLOBAL 41 0.39 83.58  

IAPA 40 0.38 83.96  

TIAG 31 0.29 84.25  

LOVELOCK 24 0.23 84.48 1 

UC&CS 23 0.22 84.69 1 

CPA ASSOCIATES 22 0.21 84.90  

VANDELANOTTE 22 0.21 85.11 1 

KNAV 21 0.20 85.30 1 

PDS LEGAL 20 0.19 85.49 1 

Others 1,543 0.15 100.00 1 

Total 10,635    
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Appendix C: Variable Definitions 

Client-Level Analyses 

Variables  Definitions 

Dependent Variables 

LNAUDITFEE = Natural log of total audit fees paid by the client to the audit firm in 

year t 

|DA| = The absolute value of performance-matched discretionary accruals in 

year t. Discretionary accruals (DA) are the residuals from the 

modified Jones et al. (2008) model. The performance-matched 

discretionary accruals for a firm in year t are measured as its DA in 

year t minus the matched firm’s DA in year t, where the matched 

firm is defined as another firm in the same year and industry and 

with the closest return on asset (ROA) (Kothari et al. 2005). 

MISSTATE = 1 if any financial statement of the client in year t was subsequently 

restated as identified in the 8-K item 4.02, 0 otherwise 

GC = 1 if the client receives a going concern opinion from its audit firm in 

year t, 0 otherwise 

Independent Variables 

IOR = 1 if the audit firm has access to any external resource from any 

membership or affiliation in or with any network, arrangement, 

alliance, partnership or association or any audit firm (i.e., it answers 

“Yes” to any of the PCAOB Item 5.2 a1, 5.2 a2, and 5.2 a3), 0 

otherwise. 

IOR_ENTITY_NUM = The number of networks, arrangements, alliances, partnerships or 

associations, or audit firms that the incurrent audit firm has 

relationships with. 

IOR_RESOURCE_NUM = 0, if the audit firm answers “NO” to the PCAOB Item 5.2 a1, 5.2 a2, 

and 5.2 a3; 1 if it answers “Yes” to one of these items; 2 if it answers 

“Yes” to any two of these items; and 3 if it answers “Yes” to all 

these items. 

MANUAL = 1 if a PCAOB audit firm has any membership or affiliation in or with 

any network, arrangement, alliance, partnership or association that 

licenses or authorizes audit procedures or manuals or related 

materials, or the use of a name in connection with the provision of 

audit services or accounting services in year t as reported in PCAOB 

Form 2 Item 5.2 a1, 0 otherwise. 

MARKETING = 1 if a PCAOB audit firm has any membership or affiliation in or with 

any network, arrangement, alliance, partnership or association that 

markets or sells audit services or through which joint audits are 

conducted in year t as reported in PCAOB Form 2 Item 5.2 a2, 0 

otherwise. 

PERSONNEL = if a PCAOB audit firm has any arrangement, whether by contract or 

otherwise, with another entity through or from which the Firm 

employs or leases personnel to perform audit services as reported in 

PCAOB Form 2 Item 5.2 a3, 0 otherwise. 

Control Variables in Audit Fees 

LN_CPA = Natural log of (1 plus the number of CPAs that the audit firm has in 

year t) 
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INDUSTRYSPECIALIST_F = Industry expertise at the audit firm level in year t, which equals 1 if 

the audit firm has the largest annual market share in an industry, 

based on audit fees in the two-digit SIC code, and its annual market 

share is at least 10 percentage points greater than its closest 

competitor in a national audit market, 0 otherwise. 

INDUSTRYSPECIALIST_O = Industry expertise at the audit office level in year t, which equals 1 if 

the audit office has the largest annual market share in an industry, 

based on audit fees in the two-digit SIC category, and its annual 

market share is at least 10 percentage points greater than its closest 

competitor in a national audit market, 0 otherwise. 

LOSS = 1 if the client has negative net income (NI) in year t, 0 otherwise. 

ISSUE = 1 if the client has sale of common and preferred stock (SSTK) or 

long-term debt/issuance (DLTIS) in year t greater than zero, 0 

otherwise. 

SPECIAL_ITEM = 1 if the client has non-zero special items (SPI) reported in year t, 0 

otherwise. 

AO_UQ = 1 if the client receives a standard unqualified opinion from the 

auditor in year t, 0 otherwise. 

MA = 1 if the client has any merger/acquisition activity (AQS) in year t, 0 

otherwise. 

BUSY = 1 if the client’s fiscal year ends in December in year t, 0 otherwise. 

FRGN = 1 if the client reports non-zero pre-tax income from foreign 

operations (PIFO) in year t, 0 otherwise. 

FIRSTAUDIT = 1 if the audit firm is in the first-year engagement with the client in 

year t, 0 otherwise. 

ICMW = 1 if the client has material weaknesses in SOX302 reports or 

SOX404a or SOX404b reports in year t, 0 otherwise. 

LNASSET = Natural log of the client’s total assets in year t 

LEVERAGE = Total debt divided by total assets in year t, calculated as (DLTT 

+DLC)/AT 

LNBUSSEGNUM = Natural log of the number of the client’s business segments in year t 

LNGEOSEGNUM = Natural log of the number of the client’s geographic segments in year 

t 

QUICKRATIO = (Total current assets minus inventory) divided by total assets, 

calculated as (ACT-INVT)/LCT 

BTM = Book value of equity divided by market value of equity, calculated 

as SEQ/ (CSHO *PRCC_F) 

INVREC_AT = The sum of inventory and account receivable divided by total assets, 

calculated as (INVT+RECT)/AT 

|DA| = Absolute performance-matched discretionary accruals based on 

modified Jones model 

LOC_USA = 1 if the client is headquartered in the U.S., 0 otherwise 

Additional Controls in the Accrual Model 

LOSS2 = 1 if the operating income after depreciation is negative in year t, 0 

otherwise. 

OFFICESIZE = Natural log of the total fees collected by the audit office from all 

clients in year t 
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INFLUENCE = Total fees from the client divided by total fees collected by the audit 

office from all clients in year t 

SALESGROWTH = One-year growth rate in sales revenue in year t. The maximum value 

is winsorized at 2 following Francis and Yu (2009) 

SALESVOLATILITY = Standard deviation of sales revenue in previous three years. The 

maximum value is winsorized at 10 following Francis and Yu (2009) 

CFO_LAGAT = The client’s cash flows from operations divided by lagged assets in 

year t 

CFOVOLATILITY = Standard deviation of cash flows from operations in previous three 

years. The maximum value is winsorized at 10 following Francis and 

Yu (2009) 

ALTMANZ = The Altman Z-score, which is a measure of the probability of 

bankruptcy, with a lower value indicating greater financial distress. It 

is calculated using the following formula: 

ALTMANZ = (1.2*(ACT-LCT)/AT + 1.4*RE/AT+3.3*EBIT/AT+ 

0.6*CSHO*PRCC_F/LT + 0.999*SALE/AT) 

ABRETVOLATILITY = Standard deviation of the client’s 12 monthly stock return for the 

current fiscal year t 

Additional Controls in Misstatement Model 

PRIORMISSTATE = 1if the client’s financial statement in year t-1 is subsequently restated 

as identified in the 8-K item 4.02, 0 otherwise 

SE_NYSE = 1 if the client’s stock is traded on NYSE in year t, 0 otherwise 

SE_AMEX = 1 if the client’s stock is traded on AMEX in year t, 0 otherwise 

SE_NASDAQ = 1 if the client’s stock is traded on NASDAQ in year t, 0 otherwise 

ROA = The client’s income before extraordinary items divided by total 

assets in year t 

RESTRUCT = 1 if the client is involved in any restructuring activity (RCP, RCA, 

and RCEPS), 0 otherwise 

LNFIRMAGE = Natural log of the number of years the client has been included in 

Compustat 

Additional Control Variables in Going Concern Model 

LAG_GC = 1 if the client received a going concern opinion in year t-1, 0 

otherwise 

INVESTMENTS = Sum of the client’s cash and investment securities scaled by total 

assets 

LN_RDQ_FYE = Natural log of the days between the earnings announcement date for 

year t and fiscal year end date for year t. 

LAG_RET = The client’s 12-month stock return for the prior fiscal year t-1 

Audit Firm-Level Analyses 

Variables  Definitions 

Dependent Variables 

GAAP_DEF = 1 if the audit firm receives a GAAP-related deficiency in its PCAOB 

inspection report, 0 otherwise. 

GAAS_DEF = 1 if the audit firm receives a GAAS-related deficiency in its PCAOB 

inspection report, 0 otherwise. 

Control Variables in PCAOB Inspection Models 

LN_OFFICES  = The natural log of the number of audit firm offices from the PCAOB 

inspection report 
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LN_PARTNERS = The natural log of the number of audit partners from the PCAOB 

inspection report 

LN_PUBLIC_CLIENTS  = The natural log of the number of public clients audited from the 

PCAOB inspection report 

LN_TOTAL_FEES = The natural log of total fees charged by the audit firm during the 

inspection period (the inspection period is from the end of last 

inspection to the current inspection) 

AVG_CLIENT_SIZE = The natural log of the average total assets of the public client of the 

audit firm during the inspection period 

FOREIGN_D = 1 if any client audited during the inspection period has foreign 

income, 0 otherwise. 

BROKER_DEALER = 1 if the audit firm audits any client in the two-digit SIC codes 62 or 

64 during the inspection period, 0 otherwise. 

STOCK_EXCHANGE = The percentage of clients audited during the inspection period that 

are traded on the NYSE, NASDAQ, or ASE. 
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Table 1: Sample Selection 

Client-Level Analyses     Client-years 

Unique audit reports issued as of July 10 of 2018 from Audit Analytics 303,329 

  Minus: without asset information (AT) in Compustat  -175,605 

  Minus: those audit reports signed before 4/1/2009 because the Form 2* is not available -70,954 

  Minus: financial industries -11,495 

  Minus: Big 6 auditors in U.S. and other countries -31,975 

  Minus: clients’ asset (AT) less than one million dollars -2,824 

  Minus: missing Form 2 information due to reasons such as audit firm deregistration or Form 2 not filed for reporting year 2019 -447 

Potential client-level sample to be analyzed for the audit firm's reporting year 2010 to 2018:  

Audit reports for non-financial clients of non-Big 6 auditors with asset over one million 10,029 

  

 Audit Fee Discretionary Accruals Misstatements Going Concern Opinion*  

  Minus: audit reports with missing control 

variables 

-1,864 -5,932 -2,246 -7,711  

Final Sample 8,165 4,097 7,783 2,318  

Audit Firm-Level Analyses     Auditor-years 

PCAOB Inspection Analyses  

Initial PCAOB inspection reports from Audit Analytics issued from 2010 to 2018 1,807 

  Minus: Big 6 auditors in U.S. and other countries -349 

  Minus: missing Form 2 information due to reasons such as audit firm deregistration or Form 2 not filed for reporting year 2019 -30 

Potential auditor-level sample to be analyzed for the audit firm's reporting year 2010 to 2018: 1,428 

  Minus: inspection reports with missing control variables -713 

Final Inspection Sample 715 

Note: “PCAOB rules require registered firms to file annual reports on Form 2. All firms that are registered with the PCAOB as of March 31 of a particular year 

must file, by June 30 of that year, an annual report covering the 12-month period ending March 31.”  The first annual reports were due on June 30, 2010. 

https://pcaobus.org/Registration/Pages/reporting.aspx 

Going concern opinion analyses are based on a sample of financially distressed clients. 

 

 

 

 

https://pcaobus.org/Registration/Pages/reporting.aspx
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Table 2: Client-Level Analysis---Descriptive Statistics and Correlations 

Panel A: Descriptive statistics of variables of interest 

  Full Sample IOR=1 IOR=0   IOR_NETWORK=1 IOR_NETWORK=0   

Variables N Mean Std N Mean Std N Mean Std 
Mean 

Diff. 
N Mean Std N Mean Std 

Mean 

Diff. 

LNAUDITFEE 9,645 11.827 0.924 6,080 11.989 0.905 3,565 11.551 0.890 *** 4,268 12.053 0.881 5,377 11.648 0.917 *** 

|DA| 8,901 0.378 0.574 5,673 0.352 0.541 3,228 0.423 0.625 *** 4,004 0.336 0.528 4,897 0.412 0.607 *** 

MISSTATE 10,029 0.069 0.254 6,326 0.065 0.246 3,703 0.077 0.266 ** 4,407 0.064 0.244 5,622 0.074 0.261 ** 

GC 6,381  0.418 0.493 3,939  0.387 0.487 2,442  0.467 0.499 *** 4,407 0.229 0.420 5,622 0.329 0.470 *** 

IOR 10,029 0.631 0.483 6,326 1.000 0.000 3,703 0.000 0.000 *** 2,715 0.347 0.476 3,666 0.470 0.499 *** 

IOR_ENTITY_NUM 10,029 0.966 0.947 6,326 1.531 0.746 3,703 0.000 0.000 *** 4,407 1.496 0.606 5,622 0.550 0.959 *** 

IOR_RESOURCE_NUM 10,029 1.086 1.060 6,326 1.722 0.829 3,703 0.000 0.000 *** 4,407 1.540 0.721 5,622 0.730 1.144 *** 

IOR_NETWORK 10,029 0.439 0.496 6,326 0.697 0.460 3,703 0.000 0.000 *** 4,407 1.000 0.000 5,622 0.000 0.000 *** 

MANUAL 10,029 0.482 0.500 6,326 0.764 0.425 3,703 0.000 0.000 *** 4,407 0.805 0.396 5,622 0.228 0.420 *** 

MARKETING 10,029 0.322 0.467 6,326 0.511 0.500 3,703 0.000 0.000 *** 4,407 0.430 0.495 5,622 0.237 0.426 *** 

PERSONNEL 10,029 0.282 0.450 6,326 0.448 0.497 3,703 0.000 0.000 *** 4,407 0.305 0.460 5,622 0.265 0.441 *** 

 

Panel B: Correlations of variables of interest 

 Variables 1 2 3 4 5 6 7 8 9 10 11 

1 LNAUDITFEE 1.000           

2 |DA| -0.206*** 1.000          

3 MISSTATE 0.015 0.055*** 1.000         

4 GC -0.332*** 0.331*** 0.031*** 1.000        

5 IOR 0.229*** -0.060*** -0.023** -0.075*** 1.000       

6 IOR_ENTITY_NUM 0.214*** -0.048*** -0.010 -0.072*** 0.780*** 1.000      

7 IOR_RESOURCE_NUM 0.181*** -0.033*** -0.022** -0.029*** 0.784*** 0.712*** 1.000     

8 IOR_NETWORK 0.218*** -0.066*** -0.020** -0.110*** 0.677*** 0.496*** 0.379*** 1.000    

9 MANUAL 0.268*** -0.081*** -0.034*** -0.108*** 0.738*** 0.603*** 0.736*** 0.573*** 1.000   

10 MARKETING 0.054*** -0.002 -0.017* 0.008 0.527*** 0.463*** 0.789*** 0.204*** 0.370*** 1.000  

11 PERSONNEL 0.071*** 0.014 0.004 0.043*** 0.480*** 0.526*** 0.718*** 0.044*** 0.239*** 0.409*** 1.000 
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Table 3: Client-Level Analysis---Resource Sharing and Audit Fees 

    Replacing IOR with IOR_NETWORK 

Variables Coeff. p value Coeff. p value Coeff. p value Coeff. p value 

Intercept 9.629 <.0001 9.460 <.0001 9.704 <.0001 9.496 <.0001 

IOR 0.197 <.0001 0.105 <.0001 0.150 <.0001 0.049 <.0001 

LNCPA   0.109 <.0001   0.112 <.0001 

INDUSTRYSPECIALIST_F 0.489 0.005 0.438 <.0001 0.535 0.003 0.461 <.0001 

INDUSTRYSPECIALIST_O 0.070 0.002 0.088 <.0001 0.066 0.004 0.089 <.0001 

LOSS 0.124 <.0001 0.124 <.0001 0.126 <.0001 0.126 <.0001 

ISSUE 0.071 <.0001 0.064 <.0001 0.071 <.0001 0.064 <.0001 

SPECIAL_ITEM 0.113 <.0001 0.111 <.0001 0.112 <.0001 0.111 <.0001 

AO_UQ -0.010 0.553 -0.026 0.098 -0.012 0.487 -0.027 0.088 

MA -0.035 0.154 -0.040 0.081 -0.031 0.217 -0.039 0.094 

BUSY 0.101 <.0001 0.093 <.0001 0.101 <.0001 0.092 <.0001 

FRGN 0.240 <.0001 0.221 <.0001 0.242 <.0001 0.220 <.0001 

FIRSTAUDIT 0.032 0.064 -0.001 0.947 0.031 0.073 -0.003 0.847 

ICMW 0.016 0.294 0.057 <.0001 0.024 0.125 0.061 <.0001 

LNASSET 0.392 <.0001 0.357 <.0001 0.393 <.0001 0.357 <.0001 

LEVERAGE 0.035 <.0001 0.035 <.0001 0.034 <.0001 0.035 <.0001 

LNBUSSEGNUM 0.107 <.0001 0.103 <.0001 0.106 <.0001 0.102 <.0001 

LNGEOSEGNUM 0.117 <.0001 0.106 <.0001 0.119 <.0001 0.109 <.0001 

QUICKRATIO -0.018 <.0001 -0.016 <.0001 -0.018 <.0001 -0.016 <.0001 

BTM -0.033 <.0001 -0.029 <.0001 -0.033 <.0001 -0.028 <.0001 

INVREC_AT 0.205 <.0001 0.168 <.0001 0.197 <.0001 0.163 <.0001 

|DA| 0.044 0.010 0.058 0.000 0.046 0.008 0.058 0.000 

LOC_USA 0.239 <.0001 0.135 <.0001 0.206 <.0001 0.119 <.0001 

Year /Industry Dummies Yes  Yes  Yes  Yes  

N 8,165  8,165  8,165  8,165  

R-Square 0.654  0.690   0.650  0.687   

Note: the dependent variable is LNAUDITFEE, the natural log of audit fees paid to the auditor. IOR_NETWORK is 1 if the audit firm retain audit manual, 

marketing resources, and personnel resources from a network identified in CCH reports, 0 otherwise. MANUAL is 1 if the audit firm retains audit manual and 

other related resources from external entities and 0 otherwise. MARKETING is 1 if the audit firm retains marketing resources from external entities and 0 

otherwise. PERSONNEL is 1 if the audit firm retains employees from external entities and 0 otherwise.  
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Table 4: Client-Level Analysis---Resource Sharing and Audit Quality 

Panel A: Resource Sharing and Absolute Discretionary Accruals 

Variables Coeff. p value Coeff. p value 

Intercept 0.114 0.397 0.120 0.373 

IOR 0.005 0.688 -0.005 0.670 

LNCPA 0.001 0.882 0.001 0.700 

FIRSTAUDIT 0.015 0.285 0.014 0.296 

INDUSTRYSPECIALIST_F 0.026 0.565 0.026 0.571 

INDUSTRYSPECIALIST_O 0.029 0.282 0.029 0.280 

ICMW 0.036 0.026 0.036 0.027 

LOSS2 0.033 0.024 0.033 0.023 

OFFICESIZE 0.011 0.238 0.010 0.252 

INFLUENCE 0.037 0.261 0.035 0.287 

LNBUSSEGNUM 0.007 0.538 0.006 0.545 

LNGEOSEGNUM -0.008 0.411 -0.008 0.426 

LNASSET -0.043 <.0001 -0.043 <.0001 

SALESGROWTH 0.039 0.027 0.039 0.027 

SALESVOLATILITY 0.000 0.957 0.000 0.961 

CFO_LAGAT -0.151 0.002 -0.151 0.002 

CFOVOLATILITY 0.009 <.0001 0.009 <.0001 

LEVERAGE 0.043 0.143 0.043 0.141 

ALTMANZ -0.001 0.431 -0.001 0.430 

BTM -0.022 <.0001 -0.022 <.0001 

ABRETVOLATILITY 0.296 <.0001 0.298 <.0001 

LOC_USA -0.006 0.725 -0.006 0.732 

Year/Industry Dummies Yes  Yes  

N 4,097  4,097  

R Square 0.169  0.169   
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Panel B: Resource Sharing and Misstatement 

Variables Coeff. p value Coeff. p value 

Intercept -3.674 <.0001 -3.686 <.0001 

IOR -0.079 0.549 0.035 0.793 

LNCPA -0.045 0.247 -0.054 0.164 

PRIORMISSTATE 3.333 <.0001 3.337 <.0001 

SE_NYSE -0.751 0.066 -0.739 0.071 

SE_AMEX -0.275 0.194 -0.278 0.189 

SE_NASDAQ -0.546 0.001 -0.546 0.001 

LNASSET 0.151 0.003 0.150 0.003 

LOSS -0.279 0.062 -0.280 0.061 

MA 0.315 0.144 0.316 0.144 

ICMW 0.899 <.0001 0.893 <.0001 

BTM 0.017 0.694 0.017 0.694 

ROA -0.076 0.010 -0.076 0.009 

LEVERAGE -0.199 0.305 -0.200 0.302 

RESTRUCT -0.144 0.564 -0.148 0.554 

FRGN -0.006 0.975 0.000 0.999 

LNBUSSEGNUM 0.225 0.184 0.224 0.188 

LNGEOSEGNUM -0.027 0.820 -0.032 0.787 

SPECIAL_ITEM 0.182 0.161 0.179 0.168 

ISSUE 0.411 0.007 0.409 0.008 

LNFIRMAGE -0.143 0.065 -0.144 0.064 

LOC_USA 0.257 0.187 0.263 0.177 

Year/Industry Dummies Yes  Yes  

N 7,783   7,783  

Pseudo R Square 0.150  0.150  

ROC 0.894  0.893   
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Panel C: Resource Sharing and Going Concern Opinion 

Variables Coeff. p value Coeff. p value 

Intercept -10.472 <.0001 -10.695 <.0001 

IOR 0.217 0.198 0.224 0.174 

LNCPA 0.041 0.393 0.037 0.453 

FIRSTAUDIT 0.261 0.168 0.257 0.174 

OFFICESIZE -0.070 0.564 -0.049 0.693 

INFLUENCE 0.095 0.846 0.176 0.723 

LNBUSSEGNUM -0.376 0.117 -0.377 0.116 

LNGEOSEGNUM -0.186 0.147 -0.200 0.123 

SALESVOLATILITY 0.005 0.843 0.005 0.861 

LNASSET -0.294 0.004 -0.298 0.003 

LAG_GC 3.060 <.0001 3.071 <.0001 

LEVERAGE 0.854 0.031 0.848 0.032 

LOSS2 1.443 0.000 1.452 0.000 

ALTMANZ -0.022 <.0001 -0.022 <.0001 

ABRETVOLATILITY -0.450 0.572 -0.464 0.560 

BTM -0.036 0.629 -0.033 0.655 

CFO_LAGAT -0.186 0.115 -0.186 0.118 

ISSUE -0.057 0.778 -0.061 0.762 

INVESTMENTS -1.606 <.0001 -1.607 <.0001 

LN_RDQ_FYE 2.129 <.0001 2.135 <.0001 

LAG_RET -0.310 0.017 -0.312 0.017 

LOC_USA -0.768 0.002 -0.815 0.001 

Year/Industry Dummies Yes  Yes  

N 2,318  2,318  

R Square 0.353  0.353  

ROC 0.910  0.910   

Note: the dependent variable in Panel A is |DA|, the absolute value of performance-matched discretionary accruals of the client in year t. The dependent variable 

in Panel B is MISSTATE, 1 if any financial statement of the client in year t was subsequently restated as identified in the 8-K item 4.02, 0 otherwise. The 

dependent variable in Panel C is GC, 1 if the client receives a going concern opinion from its auditor.  

Going concern opinion analyses are based on a sample of financial distressed firms with negative net income. 
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Table 5: Audit Firm-Level Analysis---Resource Sharing and PCAOB Inspection Deficiencies 

Panel A: PCAOB Inspection---Descriptive Statistics 

  Full Sample IOR=1 IOR=0  IOR_NETWORK=1 IOR_NETWORK=0   

Variables N Mean Std N Mean Std N Mean Std 
Mean 

Diff. 
N Mean Std N Mean Std 

Mean 

Diff. 

GAAP_DEF 1,428 0.108 0.310 569 0.097 0.296 859 0.115 0.320  299 0.074 0.262 1129 0.117 0.321 ** 

GAAS_ DEF 1,428 0.486 0.500 569 0.482 0.500 859 0.489 0.500  299 0.488 0.501 1129 0.485 0.500  

IOR 1,428 0.398 0.490 569 1.000 0.000 859 0.000 0.000 *** 299 0.987 0.115 1129 0.243 0.429 *** 

IOR_ENTITY_NUM 1,428 0.528 0.779 569 1.325 0.683 859 0.000 0.000 *** 299 1.338 0.642 1129 0.314 0.662 *** 

IOR_RESOURCE_NUM 1,428 0.641 0.926 569 1.608 0.771 859 0.000 0.000 *** 299 1.438 0.665 1129 0.430 0.868 *** 

IOR_NETWORK 1,428 0.209 0.407 569 0.518 0.500 859 0.005 0.068 *** 299 1.000 0.000 1129 0.000 0.000 *** 

MANUAL 1,428 0.277 0.448 569 0.696 0.460 859 0.000 0.000 *** 299 0.763 0.426 1129 0.149 0.356 *** 

MARKETING 1,428 0.199 0.399 569 0.499 0.500 859 0.000 0.000 *** 299 0.485 0.501 1129 0.123 0.329 *** 

PERSONNEL 1,428 0.165 0.371 569 0.413 0.493 859 0.000 0.000 *** 299 0.191 0.393 1129 0.158 0.365  

LN_OFFICES  1,414 0.722 0.966 557 0.967 1.109 857 0.563 0.823 *** 291 1.208 1.218 1123 0.596 0.846 *** 

LN_PARTNERS 1,396 1.871 1.343 539 2.268 1.345 857 1.621 1.281 *** 275 2.699 1.264 1121 1.668 1.283 *** 

LN_CLIENTS  1,387 1.684 1.143 539 1.801 1.177 848 1.610 1.115 *** 273 1.904 1.216 1114 1.630 1.118 *** 

LN_TOTAL_FEES 910 13.619 1.665 372 14.138 1.705 538 13.260 1.539 *** 213 14.562 1.677 697 13.331 1.552 *** 

FIRST_INSPECTION 1,428 0.232 0.422 569 0.232 0.422 859 0.232 0.422  299 0.217 0.413 1129 0.236 0.425  

AVG_CLIENT_SIZE 750 3.394 2.306 326 3.741 2.071 424 3.128 2.441 *** 198 4.221 1.914 552 3.098 2.363 *** 

FOREIGN_D 768 0.263 0.441 332 0.349 0.477 436 0.197 0.398 *** 199 0.367 0.483 569 0.227 0.419 *** 

BROKER_DEALER 903 0.096 0.295 371 0.146 0.353 532 0.062 0.241 *** 213 0.155 0.363 690 0.078 0.269 *** 

STOCK_EXCHANGE 768 0.390 0.384 332 0.412 0.375 436 0.373 0.391  199 0.483 0.368 569 0.357 0.385 *** 
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Panel B: Resource Sharing and PCAOB Inspection--- Multivariate Results 

 GAAP_DEF GAAS_DEF GAAP_DEF GAAS_DEF 

Variables Coeff. P value Coeff. P value Coeff. P value Coeff. P value 

Intercept -2.273 0.265 -1.749 0.204 -2.288 0.272 -1.810 0.189 

IOR 0.056 0.842 -0.148 0.417 0.032 0.930 -0.237 0.239 

LN_OFFICES  0.052 0.835 0.139 0.341 0.052 0.837 0.131 0.359 

LN_PARTNERS -0.476 0.005 -0.452 0.000 -0.475 0.005 -0.442 0.000 

LN_CLIENTS  0.423 0.009 0.473 0.000 0.422 0.010 0.477 0.000 

LN_TOTAL_FEES 0.045 0.797 0.074 0.543 0.048 0.792 0.076 0.530 

FIRST_INSPECTION 0.000 . 0.000 . 0.000 . 0.000 . 

AVG_CLIENT_SIZE -0.010 0.916 0.055 0.350 -0.009 0.921 0.056 0.339 

FOREIGN_D 0.250 0.449 0.422 0.096 0.253 0.449 0.406 0.107 

BROKER_DEALER -0.182 0.680 -0.207 0.503 -0.180 0.682 -0.202 0.519 

STOCK_EXCHANGE -1.630 0.005 -0.891 0.002 -1.637 0.004 -0.878 0.002 

Year Dummies Yes  Yes  Yes  Yes  

N 715(82) 715(399) 715(82) 715(399) 

Pseudo R-square 0.102  0.102  0.101  0.161  

ROC 0.775  0.727  0.775  0.727  
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Table 6: Subsample Analyses IOR=1 

Panel A: Audit Fee and Audit Quality Analyses 

 Client-Level Audit Firm-Level  

  LNAUDITFEE |DA| MISSTATE GC 
GAAP_ 

DEF 

GAAS_ 

DEF 
Variables Coeff. p value Coeff. p value Coeff. p value Coeff. p value Coeff. p value Coeff.  p value 

MANUAL 0.027 0.144 -0.038 0.040 0.046 0.825 0.622 0.029 -1.474 0.002 -0.708 0.031 

MARKETING -0.023 0.102 -0.002 0.913 -0.366 0.029 -0.093 0.667 0.136 0.738 -0.519 0.071 

PERSONNEL 0.051 0.001 0.001 0.958 -0.015 0.931 0.036 0.872 -0.023 0.960 0.038 0.902 

Controls Yes  Yes  Yes  Yes  Yes  Yes  

N 5,178  2,812  4,993  1,541  299  299  

R-Square 0.699  0.188  0.156  0.369  0.105  0.198  

ROC     0.904  0.918  0.788  0.754  

 

Panel A: Audit Fee Analyses----Additional Partition 

  Full Sample IOR_NETWORK=1 IOR_NETWORK=0 

Variables Coeff. p value Coeff. p value Coeff. p value 

MANUAL 0.027 0.144 -0.162 <.0001 0.328 <.0001 

MARKETING -0.023 0.102 -0.129 <.0001 -0.133 0.008 

PERSONNEL 0.051 0.001 0.083 <.0001 -0.099 0.008 

Controls Yes  Yes  Yes  

N 5,178  3,639  1,539  

R-Square 0.699  0.729  0.670  
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