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 In hindsight, there were what Gregoriou and Lhabitant (2008) call a “riot of red 

flags” hinting that Bernard Madoff was committing fraud. First, the typical separation of 

duties was missing. A normal hedge fund uses an investment manager to manage the 

assets, a broker to execute trades, a fund administrator to calculate the net asset values, 

and a custodian to have custody of the assets. Often, each of these four is separate and 

independent from the others. It reduces the risk of fraud, just like separation of duties 

within a company enhances internal control and reduces the risk of fraud. The Madoff 

organization performed all four of these functions. 

 Second, the fees charged by Madoff were unusual. Madoff charged no 

management or performance fee, just a market rate commission on each trade. This made 

it easy for feeder fund operators to charge a management fee of about 2% and a 

performance fee of about 20% and encouraged them to send as much investor funds to 

Madoff as they could. This also made them disinclined to let conscientious due diligence 

slow down the flow of funds.  

 Third, the corporate governance of the Madoff organization was compromised by 

having all the key players be members of Madoff‟s family. His brother was the chief 

compliance officer. His nephew was the director of administration. His sons were 

directors. His niece was the general counsel and rules compliance attorney.    
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 Fourth, Madoff was extremely secretive. He avoided meeting people, having 

people inspect his office and records, or providing details about his business. He also was 

secretive about his investment strategy, but those explanations he did provide suggested 

he was lying. He described a split strike conversion strategy that could not have worked 

to provide the magnitude of purported returns to the investors or, more obviously, the 

extreme lack of volatility of returns. There also were far too few down months reported to 

the investors, over the (what some estimate) 20 years of the fraud. Harry Markopolos 

analyzed this purported strategy, determined that Madoff could not possibly be using it 

and had to be perpetrating a ponzi scheme (Carozza 2009). He reported this to the 

Securities and Exchange Commission many times over the years, beginning in 2000, but 

the fraud continued until Madoff confessed in December 2008 (US House of 

Representatives 2009).  

 Most investors‟ money seems to have come to Madoff via feeder funds (funds 

that fed their investors‟ money into Madoff). The operators of the feeder funds, as well as 

the investors, were fooled by Madoff. Also, the feeder funds had audited financial 

statements. This raises the question of whether the feeder fund auditors bear legal 

responsibility.
1
 

 The fifth red flag – the focus of this research – was Madoff‟s use of a solo auditor. 

                                                   
1
 The CPA firms that audited feeder funds, that have been named defendants, include BDO Seidman, Citrin 

Cooperman, Ernst & Young, Friedberg Smith & Company, Fulvio & Associates, Goldstein Golub Kessler, 

KPMG, Margolin, Winer & Evens, McGladrey & Pullen, PricewaterhouseCoopers, and Rothstein, Kass & 

Company. It is not clear which auditors knew that the money of investors in the feeder funds was invested 
with Madoff. While some feeder funds invested directly with Madoff, others only indirectly invested with 

Madoff, via funds that directly invested with Madoff. Arguing that the audits of the financial statements of 

the feeder funds that only indirectly invested with Madoff were a proximate cause of those investors‟ losses 

seems frivolous. However, such an argument seems potentially meritorious with regard to those feeder 

funds that directly invested their investors‟ money with Madoff. This information is based on the 

allegations in complaints in Securities Class Action Clearinghouse (http://securities.stanford.edu), 

Governance Analytics (https://ga.issproxy.com), and The D&O Diary (http://www.dandodiary.com/). 

 

http://securities.stanford.edu/
https://ga.issproxy.com/
http://www.dandodiary.com/
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After the disclosure of the fraud, some private sector experts claimed they had long 

suspected Madoff was perpetrating a fraud.
2
  One of the things that made them suspicious 

was Madoff‟s use of a solo auditor. “The feeder funds had recognized administrators and 

auditors but substantially all of the assets were custodied with Madoff Securities. This 

necessitated Aksia checking the auditor of Madoff Securities, Friehling & Horowitz 

[“F&H”]… After some investigating, we concluded that [F&H] had three employees, of 

which one was 78 years old and living in Florida, one was a secretary, and one was an 

active 47 year old accountant (and the office in Rockland County, NY was only 13ft x 

18ft large). This operation appeared small given the scale and scope of Madoff‟s 

activities” (Vos and Walthour 2008).   

The operators of some of the feeder funds seem to have understood that the due 

diligence that was required of them included investigating F&H. For example, Fairfield 

Greenwich Group‟s (the firm that channeled the most money to Madoff via its feeder 

funds) G. McKenzie emailed on September 14, 2005 that “[i]t appears Friehling is the 

only employee.” Unfortunately, Fairfield‟s D. Lipton, two days earlier, before making 

any inquiry, had prevaricated, for dissemination to investors, that F&H was “a small to 

medium size financial services audit and tax firm, specializing in broker-dealers and 

other financial services firms, and that the firm had 100's of clients and are well respected 

in the local community” (Consolidated Amended Complaint, Anwar, et al., v. Fairfield 

Greenwich Ltd, et al. 2009, pages 52-54). 

 With regard to the auditors of the feeder funds, the executive director of the 

Center for Audit Quality opined that “[i]t is not the responsibility of the accountant for a 

                                                   
2
 Such claims of prescience must be evaluated with professional skepticism since only Harry Markopolos 

actually warned the SEC that Madoff was committing fraud. 
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capital-management firm to audit the underlying investments of the firms it invests in … 

[t]he auditor is not in a position to test the existence of the underlying securities” (Gandel 

2008). In many cases it is common for a mutual fund or hedge fund‟s CPA firm to rely on 

brokerage statements when auditing, agreed Ronald Niemaszyk, whose CPA firm 

specializes in auditing hedge funds. However, the auditors should have looked deeper, 

since Madoff used an unknown auditor, was reporting his own trades, kept custody of the 

assets himself, and many of these feeder funds ignored the imperative of diversification 

by placing 50%, 75%, and in some cases 100% of their clients‟ assets with Madoff. “You 

have to look at the auditors' work that you are relying on,” Niemaszyk said (Gandel 

2008). 

The application of AU Section 543, Part of Audit Performed by Other 

Independent Auditors (AICPA 2008) is uncertain. CPA firms that audited feeder funds 

will argue that it does not apply since F&H did not audit a subsidiary of an entity that 

they audited. However, that interpretation is inconsistent with the substance of the 

transactions. Feeder funds placed a material amount of their investors‟ funds with 

Madoff, in exchange for millions of dollars of fees. Those fees were compensation, 

among other things, for the performance of due diligence. Logically, that due diligence 

should have included the auditor of the feeder fund performing audit procedures that 

would address the most material and most risky aspects of the financial reporting of the 

feeder fund (Messier et al. 2008). If the auditor knew that a material amount of the feeder 

funds‟ assets was placed with Madoff, then a disproportionate amount of audit resources 

should have been focused on investigating what was being done with those assets, as well 
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as the reputation and audit work performed by Madoff‟s auditor, David Friehling, the 

sole active CPA of F&H.   

The relevant auditing standard refers to “particular subsidiaries, divisions, 

branches, components, or investments...” (AICPA 2008, AU Section 543.01, emphasis 

added). If a CPA firm knew that the feeder fund made material investments with Madoff, 

then it should have made specific inquiries and performed specified procedures 

concerning F&H and its audit work to determine if they could be relied upon (AICPA 

2008, AU Section 543.10). Then the CPA firm had to decide whether to a) rely on the 

work of F&H without making reference to it, b) rely on it to a lesser degree by taking a 

"divided responsibility" and refer to it and its work in the audit opinion, or c) itself audit 

Bernard L. Madoff Investment Securities LLC. In the available audit reports, each of the 

CPA firms that audited feeder funds took the first approach under AU 543.10. They did 

not refer to F&H or to its work and thus assumed full “responsibility for the work of the 

other auditor insofar as that work relates to the principal auditor‟s expression of an 

opinion on the financial statements taken as a whole” (AICPA 2008, AU Section 

543.03).
3
  

The Madoff fraud is still a mystery. Thus far, only Bernard Madoff and David 

Friehling have been arrested. It is not known who all the accomplices were. It is not 

known who else bears legal responsibility. It is not known who should have recognized 

the various red flags. However, “[i]ndustry experts now say that the size of Madoff's 

accounting firm should have been a giant red flag” (Gandel 2008). Obviously, many 

aspects of a CPA firm influence the quality of its auditing. Madoff‟s auditor was suspect 

                                                   
3
 The available audit reports were by BDO Seidman (Ascot Partners, LP and Gabriel Capital, LP), Citrin 

Cooperman & Company (Andover Associates LP I), Friedberg, Smith & Co. (Beacon Associates LLC II), 

KPMG (Rye Select Broad Market XL Fund, LP), and PricewaterhouseCoopers (Fairfield Sentry Limited). 
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not just because he was a solo auditor. In addition, F&H was not registered with the 

Public Company Accounting Oversight Board (PCAOB). Also, F&H had not been 

subjected to a New York state peer review since 1993 - a requirement of membership in 

the AICPA - because F&H represented to the AICPA that it did not perform any audits.  

Nonetheless, the Madoff fraud makes it clear that CPA firms need more and better 

information about other CPA firms that that they may become involved with in an AU 

543 principal auditor / other auditor relationship. They may deny that they are in such a 

relationship but they have to be prepared for a court taking a contrary view of the 

auditing standards or the law.  Thus, CPA firms, in addition to audited financial statement 

users, audit committees, hedge fund operators, mutual fund operators, private equity fund 

operators, and others concerned with corporate governance or due diligence, must learn 

more about relative auditor quality, and that includes learning about the quality of solo 

auditors. Do solo auditors provide lower quality audits than other auditors? That is the 

purpose of this research, to investigate whether a solo auditor is, ceterus paribus, a red 

flag. 

The following section describes the auditing services markets and summarizes 

prior research comparing the relative auditor quality of different CPA firms. Section 3 

presents the research hypothesis. Section 4 describes the sample selection process. 

Section 5 presents the empirical model. The empirical results are reported in Section 6. 

The conclusions and implications are discussed in Section 7.  
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2. Auditing Services Markets and Differences among CPA firms in auditor quality. 

2.1. Auditing services markets 

 The clearest comparisons among providers of any goods or services can be made 

when they provide similar goods or services and compete in the same market. One can 

conceptualize one auditing services market based on the idea that audits are fairly similar.  

Alternatively, one can conceptualize many auditing services markets, based on the idea 

that there are important differences in different audits. For example, an integrated audit of 

both the financial statements and the internal control over financial reporting is generally 

performed only on for-profit publicly held companies whose auditors are subject to the 

Public Company Accounting Oversight Board. Such an audit is more controls based and 

less substantive procedures based than other audits. 

 Table 1 is extracted from Who Audits America 2000 and 2005 data, which is 

based on for-profit publicly held companies. The Big 5 dominated in 2000, and the Big 4 

dominated in 2005, though to a lesser extent than in 2000. Based on auditee sales dollars 

audited, their domination remains overwhelming. Their domination is a bit less, when 

measured by numbers of auditees. However, even when measured by numbers of 

auditees, their domination is daunting among the very largest companies. The Big 4 audit 

496 of the S&P 500, with the others audited by what Cheng and Reichelt (2007) call the 

Medium 2: BDO Seidman and Grant Thornton. 

 Table 1 summarizes the public company auditing services markets, when viewing 

them in terms of market share, as being heavily dominated by the Big 4, with most of 

their competition coming from the Medium 2, and a little competition coming from the 

other CPA firms. Cheng and Reichelt (2007) call the other CPA firms the Small firms. 
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However, since the focus of this research is the sole practitioners, or solo auditors, they 

must be split off from the Small. Finally, since some may argue that CPA firms with 

hundreds of accountants are performing audits and competing in an auditing services 

market that is dissimilar from that of the solo auditors, another categorical distinction is 

drawn, that of the Very Small CPA firms. These are CPA firms that have from two to 

nine accountants.   

 This conception of the five auditing services markets is depicted with a Venn 

diagram in Figure 1. On the far left is the Big 4. They primarily compete with the 

Medium 2. Thus, their oval depiction of an auditing services market overlaps only with 

the Medium 2. Since the Medium 2 primarily compete with the Big 4 and the Small CPA 

firms, their oval overlaps with those ovals. Since the Small CPA firms compete primarily 

with the Medium 2 and the Very Small CPA firms, their oval overlaps with those ovals.  

Since the Very Small compete primarily with the Small and the Solo auditors, their oval 

overlaps with those ovals. The Solo auditors primarily compete with the Very Small CPA 

firms. Thus, their oval overlaps only with the Very Small CPA firms. 

 One can disagree with regard to which auditing services markets should be 

studied in order to investigate the quality of the Solo auditors. Thus, the hypothesis 

testing first compares the Solo auditors to all of the other auditors (with the exception of 

the Big 4, since they clearly are not in the same auditing services market as the Solo 

auditors). Then, the hypothesis testing compares the Solo auditors to the Small CPA 

firms and the Very Small CPA firms. Finally, the hypothesis testing compares the Solo 

auditors only to the Very Small CPA firms. 
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2.2. The DeAngelo (1981) theory of auditor quality 

DeAngelo (1981) articulated the prevailing audit quality theory.
4
 Audit (or 

auditor) quality is comprised of independence and competence. Independence is the more 

important component with regard to understanding why the size of the CPA firm should 

matter. The larger the CPA firm, the greater the value of its reputation capital, and the 

less incentive the CPA firm has to place such value at risk by acquiescence in a single 

audit client‟s unethical or illegal financial reporting. The force of her argument assumed 

the existence of only the CPA firm as a significant economic actor, relegating her 

acknowledgement of countervailing transaction costs inherent in the individual partners 

(Alchian and Demsetz 1972) to a footnote.
5
 

DeAngelo (1981) has generally been supported by subsequent research at the 

categorical or aggregate level but often not at the individual level.
6
 This is not surprising, 

given the strong form assumption of the unimportance of transaction costs. At the 

categorical level, the Big X (8, 6, 5 or 4) have been found to be higher quality auditors 

than the other auditors.  Since direct observation of auditor quality is impossible, proxies 

have been used to measure the construct. These include IPO underpricing, stock market 

reaction to announcements of auditor changes, earnings response coefficients, 

discretionary accruals, financial statement restatements, and noncore operating earnings 

(Gul et al. 2009). However, these are actually proxies of financial reporting quality, and 

can be used by researchers to gauge auditor quality only if the strong form assumption is 

                                                   
4
  Watts and Zimmerman (1981) also theorized, for different reasons, that larger CPA firms supply 

higher quality audits. 
5
  DeAngelo (1981) impliedly assumed that, notwithstanding intra-CPA firm transaction costs, 

auditor quality is positively associated with CPA firm size, because the larger the CPA firm, the more it 

will invest in monitoring its partners because the firm‟s reputation capital is so valuable. Of course, this 

assumption remains a topic of empirical research. Coffee (2006, p. 325-326), for example, discussed the 

deviation of Arthur Andersen LLP from this assumption. 
6
 Moizer (1997) and Francis (2004) extensively review the audit quality literature.  
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made that there were no omitted correlated variables. Further, for many of these studies, 

large numbers of observations were screened out due to data availability constraints. For 

other studies, such as discretionary accruals, entire industry sectors‟ observations were 

screened out. Thus, the generalization of the results is unclear.  

A proxy often used for the construct of audit quality is the issuance of a going 

concern opinion prior to a company‟s bankruptcy, as well as the refraining from issuance 

of a going concern opinion if a company avoids a bankruptcy filing. This proxy has the 

advantage over the above discussed proxies of clearly being related to the performance of 

the CPA firm rather than the company. Its disadvantage is that the adherence to AU 

Section 341, which comprises just a few pages amongst the hundreds of pages of the US 

auditing standards (AICPA 2008), is not the major part of the task of performing an 

effective audit. The major part is the process of gaining assurance that the financial 

reporting is materially correct. For example, going concern opinions are not significant 

factors in explaining the incidence of auditor litigation after controlling for other factors 

(Bell 1994, 31). In Carcello and Palmrose (1994, 14), it is reported that in their multiple 

logistic regression (1=auditor named a defendant in the lawsuit, 0=auditor not named a 

defendant in the filed lawsuit), the issuance of a going concern opinion is not a significant 

explanatory variable. Even in their other multiple logistic regression (1=auditor named a 

defendant in a lawsuit, 0=no lawsuit filed), the issuance of a going concern opinion is not 

a significant explanatory variable. Finally, many companies that fail to remain a going 

concern avoid bankruptcy by merger into another company, or simply by suddenly 

ceasing all operations. 
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Francis (2004) asserts that “the most convincing evidence of an outright audit 

failure occurs when there is litigation against auditors.” Therefore, this may be the best 

proxy for measuring auditor quality, if it is structured well.  Early approaches to the use 

of a litigation proxy observed, in a general population, whether litigation against the 

auditor occurred. That approach made it impossible to disentangle companies‟ financial 

reporting quality and auditor quality, since naming the auditor a defendant in a lawsuit is 

conditioned on the company being sued for alleged poor quality financial reporting.   

Thus, beginning with Carcello and Palmrose (1994), the metric‟s use was 

improved to observing, in a sample of company financial reporting lawsuits, whether the 

auditor was also named a defendant. Beginning with Fuerman (2006) and Fuerman and 

Kraten (forthcoming), the metric was again improved to differentiate on the severity of 

outcomes experienced by the auditor in the litigation. Six categories of increasingly 

negative auditor litigation outcomes were theorized from the law of business misconduct 

literature and the legal process literature. The more positive outcomes were a proxy for 

relatively higher audit quality and the more negative outcomes were a proxy for relatively 

lower audit quality. 

2.3. Empirical research on the quality of solo auditors 

 Deis and Giroux (1992, 1996) utilized the results of quality control reviews 

conducted by the Audit Division of the Texas Education Agency. These reviews 

evaluated audits of school districts. O'Keefe et al. (1994) was based on the results of 

reviews conducted by the California State Controller's Office, of California school 

district audits. Studies by Colbert and O'Keefe (1995) and O'Keefe and Westort (1992) 

used the results of the Oregon State Accountancy Board's positive enforcement program. 
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This program evaluated CPA firms' compliance with reporting standards in their audits, 

mostly of governmental and other nonprofit entities. Since the data for these studies came 

from just three states and were focused on governmental and other nonprofit entities‟  

audits, they provided little information regarding the auditing of for profit companies. 

 Colbert & Murray (1998) investigated the relationship between auditor size and 

audit quality for small CPA firms based on the outcomes for 422 small CPA firms subject 

to the AICPA peer review Private Companies Practice Section peer review program. 

They found that quality was a function of audit firm size, and that audit quality was 

lowest for the solo auditors. The results of Colbert & Murray (1998) could generalize to 

more settings than the earlier studies due to the national scope of its data. However, their 

study did not provide information on the quality of audits performed on publicly held 

companies, since these 422 small CPA firms audited only privately held companies.  

Other studies, less directly relevant to this study, include the following. Krishnan 

& Schauer (2000) examined not-for-profit entities. Their measure for auditor quality was 

their assessment of the entity‟s financial statements‟ compliance with GAAP. They found 

that quality was higher for larger non-Big 6 firms, defined as firms with more than 10 

accountants, compared to smaller firms. Geiger and Rama (2006) examined companies 

that went bankrupt in the 1990‟s, as well as those that received going concern opinions. 

Their proxy for audit quality was the rendering of a “correct” going concern opinion (i.e. 

rendering a going concern opinion if the company subsequently filed for bankruptcy and 

not rendering a going concern opinion if the company subsequently avoided a bankruptcy 

filing).  They found no difference in audit quality between the largest non Big 6 CPA 

firm auditors (BDO Seidman, Grant Thornton, Laventhol and Horwath, McGladrey 
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Pullen, and Pannell Kerr and Forster) and the smaller CPA firms. In contrast, Albring et 

al. (2007), a study of non-Big 6 CPA firm IPO underpricing and audit fees, found that the 

largest non Big 6 CPA firm auditors (BDO Seidman, Grant Thornton, McGladrey & 

Pullen, and Kenneth Leventhal) had higher audit quality levels than the smaller CPA 

firms.   

3. The hypothesis  

DeAngelo (1981) and prior auditor quality differentiation research studies provide 

the basis for the following hypothesis: 

H1 Solo auditors are relatively lower quality auditors than the other auditors. This 

is further refined, depending on one‟s assumption as to the relevant auditing services 

market, as follows. 

H1a Assuming the relevant auditing services market is the non-Big 4, solo auditors 

are relatively lower quality auditors than the other non-Big 4. 

H1b Assuming the relevant auditing services market is the non-Big 4 and non-

Medium 2, Solo auditors are relatively lower quality auditors than the Small CPA firms 

and the Very Small CPA firms. 

H1c Assuming the relevant auditing services market is the Very Small CPA firms 

and the Solo auditors, Solo auditors are relatively lower quality auditors than the Very 

Small CPA firms. 

4. The sample selection process 

 The first stage of the data collection yielded 2,274 observations of private 

securities class actions commenced during the period 1996 through 2008. These were 

found in the Securities Class Action Alert (“SCAA”) monthly periodical or Governance 
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Analytics (“GA”).
7
 Each of these 2,274 lawsuits concerns allegedly deficient financial 

disclosure by companies. Some of the SCAA/GA lawsuits have related government civil 

or criminal prosecutions. 

 After the collection of observations from SCAA/GA, SEC Accounting and 

Auditing Enforcement Releases (“AAERs”) were read to identify observations of auditor 

defendants (if not already found in SCAA/GA) to add to the sample. Then the material 

hyperlinked to the Justice Department Office of the Deputy Attorney General Significant 

Criminal Cases and Charging Documents website at 

http://www.usdoj.gov/dag/cftf/cases.htm was read to identify additional observations of 

auditor defendants (if not already found) to add to the sample. Finally, LEXIS NEXIS 

was searched for additional government civil or criminal auditor defendants. These 

additional searches increased the sample size from 2,274 observations to 2,365 

observations, with all litigation commenced during the 1996 through 2008 period. 

Culling the auditees of the Big 4 resulted in a sample of 396 observations. 

5. The empirical model 

5.1. The model 

The hypothesis was tested using a cumulative logit (proportional odds) model. 

The model for testing H1a is OUTCOME= β0 + β1MEDIUM2+ β2VERYSMALL + 

β3SOLO + β4BANKRUPT + β5IND1000 + β6IND2000 + β7IND3000 + β8IND4000 + 

β9IND5000 + β10IND6000 + β11IND7000 + β12IND8000 + β13ASSETS + β14US and the 

variables are defined as follows: 

OUTCOME is a polytomous, six level, ordinal response variable, coded as follows: 

                                                   
7  

December 2002 was the last issue of SCAA. The internet based GA database was searched for 

2003 to the present. Also, for lawsuits that settled, each settlement notice posted to the SCAS database (or 

elsewhere on the internet) was searched to determine if the auditor paid to settle the suit.  

http://www.usdoj.gov/dag/cftf/cases.htm
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   = 0 = auditor was not a defendant in a private action; or 

= 100 = auditor is (or was) a defendant in a private action; or 

   = 200 = auditor paid to settle a private action; or 

= 300 = auditor is (or was) a defendant or respondent in a 

government nonfraud civil lawsuit or SEC administrative 

proceeding; or 

   = 400 = auditor is alleged to have committed fraud and is (or was) 

    a defendant in a government civil lawsuit; or 

   = 500 = auditor is (or was) a defendant in a criminal prosecution. 

MEDIUM2 = 1 = BDO Seidman or Grant Thornton auditor; 0 = otherwise 

VERYSMALL = 1 = CPA firm auditor with 2 to 9 accountants; 0 = otherwise 

SOLO = 1 = Solo auditor – one accountant; 0 = otherwise 

BANKRUPT  = 1 = auditee bankruptcy 1 year before (or after) lawsuit filing; 0 = 

   otherwise 

IND1000  = 1 = Mineral Industries (SIC 1000-1999); 0 = otherwise 

IND2000  = 1 = Construction Industries (SIC 2000-2999); 0 = otherwise 

IND3000  = 1 = Manufacturing (SIC 3000-3999); 0 = otherwise 

IND4000 = 1 = Transportation, Communications and Utilities (SIC 4000-

4999); 0 = otherwise 

IND5000  = 1 = Wholesale Trade (SIC 5000-5999); 0 = otherwise 

IND6000  = 1 = Retail Trade (SIC 6000-6999); 0 = otherwise 

IND7000 = 1 = Finance, Insurance and Real Estate (SIC 7000-7999); 0 = 

otherwise 
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IND8000  = 1 = Service Industries (SIC 8000-8999); 0 = otherwise 

ASSETS  = natural log of auditee total assets in thousands of US dollars 

US = 1 = US auditee (defined by principal executive office); 0 = non-

US auditee 

 The model for testing H1b, since the MEDIUM 2 auditors are dropped, drops the 

MEDIUM2 explanatory variable. The model for testing H1c, since the MEDIUM 2 

auditors and the Small CPA firm auditors are dropped, drops the MEDIUM2 and 

VERYSMALL explanatory variables. In other words, since you always must have 1 

fewer auditor category variable than the number of auditor categories that you have in 

your sample, you must have three auditor category variables to test H1a, two auditor 

category variables to test H1b, and one auditor category variable to test H1c. 

5.2. The six level polytomous response variable 

 The six level polytomous response variable (OUTCOME) is the same as that used 

in Fuerman (2006) and Fuerman and Kraten (forthcoming). The auditor litigation metric 

that served as a proxy for the construct of audit quality in Carcello and Palmrose (1994) 

is two level (dichotomous): it implied high audit quality if the auditor is not named a 

defendant and low audit quality if the auditor is named a defendant. The flaw in such 

reasoning is the underlying assumption that, for example, the auditor being named a 

defendant in an obviously frivolous lawsuit is no different from Arthur Andersen being 

named a defendant in WorldCom or F&H in Madoff. The assumption implicit in the six 

level polytomous response variable seems more plausible. Auditor litigation resolutions 

are conceptualized as a theoretical continuum ranging from very high audit quality 

(because of a very low likelihood that an audit failure has occurred because, for example, 
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the auditor was not named a defendant, not even in the private securities class action) to 

very low audit quality (because of a very high likelihood that an audit failure has 

occurred because, for example, the auditor was criminally prosecuted).  

5.3. The explanatory variables 

Bankruptcy has been found to be significant in numerous prior studies 

differentiating lawsuits with auditor defendants from lawsuits without auditor defendants. 

Thus, it is used as a control variable in this study‟s model. 

 IND1000, IND2000, IND3000, IND4000, IND5000, IND6000, IND7000, and 

IND8000 are all used as industry indicator variables. IND1000 is an auditee whose SIC 

code is from 1000 to 1999, IND2000 is an auditee whose SIC code is from 2000 to 2999, 

etc. Each of these four digit SIC code industry sectors has at least 20 observations in the 

sample.  

Financial reporting problems seem associated with different industries at different 

times. The problems in the early 2000‟s, for instance, involved telecommunications and 

the internet (Ante 2007), while those in the 1980‟s involved savings and loans (Jones and 

Weingram 1996a, 1996b). The current issues involve mortgage backed securities. It is 

plausible that auditors of certain industry sectors, in certain times, when their auditees are 

sued, are more likely, ceteris paribus, to be named defendants. Because some auditors 

specialize in (and thus have client portfolios concentrated in) certain industry sectors, 

they may be exposed to more financial reporting litigation and auditor litigation, ceteris 

paribus, than other auditors. These industry sector variables control for this factor. 

 ASSETS is also used as a control variable. ASSETS may differentiate between 

governmental civil prosecutions, which are levels 300 and 400 of OUTCOME, and less 
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severe levels, based on the findings of Beasley et al. (1999, 2000). ASSETS, consistent 

with prior auditor litigation research, is measured as the natural log of a company‟s total 

assets, in thousands of US dollars. 

 With regard to accounting practices, non-US companies tend to use the more 

principles-based financial reporting of the International Financial Reporting Standards 

(“IFRS”) issued by the International Accounting Standards Board, rather than the US 

GAAP of the Financial Accounting Standards Board. Also, as Coffee (2006) describes, a 

non-US company may be characterized by relatively less dispersed share ownership. The 

greater risk of fraud is likely to involve majority shareholder extraction of private 

benefits (i.e. “tunneling”) at the expense of the minority shareholders, rather than 

managerial manipulation of financial reporting at the expense of all of the shareholders. 

In other words, the fraud that the auditor needs to prevent, as well as the corporate 

governance environment that influences the independence of the auditor, may be different 

in a non-US company. Thus, the control variable US is a company with its principal 

executive office located in the United States. 

6. The empirical results 

 The far left column of Table 2 lists the six levels of auditor litigation outcomes. 

The most favorable outcome, in terms of suggestive auditor quality, is 0. This occurs 

when the auditor is not named a defendant in the private litigation; it was by far the most 

frequent outcome for the auditor, occurring in 50.25% of the 396 lawsuits. Among the 

auditors, the Medium 2 were best with regard to their frequency of lawsuits in which they 

were not named a defendant, at 71.68%. The Solo (sole practitioner) auditors were worst 
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with regard to their frequency of lawsuits in which they were not named a defendant, at 

13.95%.   

The worst outcome, in terms of suggestive audit quality, is 500. This occurs when 

the auditor is criminally prosecuted. This was the least frequent outcome for the auditor, 

occurring in 1.77% of the 396 lawsuits. The Medium 2 were best with regard to the 

frequency of lawsuits in which they were, in related criminal proceedings, prosecuted, at 

.88%. The Solo auditors were worst with regard to their frequency of lawsuits in which 

they were, in related criminal proceedings, prosecuted, at 11.63%. 

In terms of mean scores, the best auditors were the Medium 2 (45). The Solo 

auditors had the worst mean scores (291). This suggests support for this study‟s 

hypothesis. However, the hypothesis testing in this study employs polytomous multiple 

regression with control variables, which is a far more rigorous mode of analysis. 

 Data on auditee SIC codes are shown in Table 3. Some of the auditors have a 

specialization (i.e. a high percentage of its clients in a single industry) in certain 

industries. For instance, the Medium 2 specialize in Finance, Insurance and Real Estate 

(24%). The Small auditors also specialize in Finance, Insurance and Real Estate (22%).  

The Very Small auditors specialize in Retail Trade (27%).  The Solo auditors specialize 

in Finance, Insurance and Real Estate (28%) and Manufacturing (28%). 

 The far right column of Table 3 shows that, ex post, the sectors (with at least 20 

observations) that posed the risk of the most severe OUTCOME of auditor litigation were 

Retail Trade (mean OUTCOME of 183) and Mineral Industries (mean OUTCOME of 

155).  The Very Small auditors, as mentioned above, had the highest percentage of their 

client portfolio (that experienced financial reporting litigation) in Retail Trade.  Also, the 
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auditors with the highest percentage of their client portfolio (that experienced financial 

reporting litigation) in Mineral Industries – 12%  –  were the Solo auditors. This suggests 

that inclusion of industry control variables in the model used for hypothesis testing is 

advisable, since industry is a factor that varies across the sample in a way that could bias 

the results, were no such control variables included in the model. 

 Statistics on the control variables BANKRUPT, ASSETS, and US are shown in 

Table 4. It is counterintuitive, but the lowest percentages for company bankruptcy filers 

(within a year before or after the lawsuit commencement) are for the Solo auditors (14%) 

and the Very Small CPA firms (9%), the auditor categories with the worst OUTCOME 

scores. On the other hand, the medians for total assets are exactly what one would expect. 

They are highest for the Medium 2, followed by the Small CPA firms, the Very Small 

CPA firms, and lastly, the Solo auditors. This is the exact same order for OUTCOME 

scores, from best to worst (lowest to highest). The percent of audit clients with a US 

nationality are fairly indistinguishable. They are in the 90‟s for each category of auditor. 

The countries with the next largest numbers of audited companies (not shown in Table 4) 

are Canada (15), China (10), and the United Kingdom (3). 

 Table 5 presents the results of the cumulative logit (proportional odds) full model, 

which implicitly assumes that the relevant auditing services market includes the Medium 

2, the Small CPA firms, the Very Small CPA firms, and the Solo auditors. The results 

support the hypothesis: SOLO has a significant (p=.0001) positive association with 

OUTCOME. Because OUTCOME is scaled so that a higher score occurs when a more 

negative outcome for the auditor in the litigation occurs, this association implies that the 

Solo auditors are significantly lower quality auditors. The Very Small CPA firms also 
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have a significant (p=.0001) positive association with OUTCOME. Bankruptcy also has 

significant (p=.0001) positive association with OUTCOME. Conversely, the Medium 2 

have a significant (p=.0118) negative association with OUTCOME. This result for the 

Medium 2 provides support for the findings of Albring, et al. (2007), and not Geiger and 

Rama (2006), on the question (whose answer they disagree on) of whether the Medium 2 

are higher quality auditors than the other non-Big 4. 

The industry indicator control variables are negative but not significant. ASSETS 

and US also are not significant control variables. Based on the likelihood ratio statistic, 

the model in its entirety is significant at p=.0001 and the adjusted pseudo R
2
 for the 

model is .3746. The largest correlation coefficients (not shown in a table) are produced 

by the relationships between MEDIUM2 and ASSETS (r=.31, p=.0001), SOLO and 

ASSETS (r=-.27, p=.0001), and VERYS and ASSETS (r=-.27, p=.0001). No condition 

number (not shown in a table) exceeds 14.3. Since the condition number thresholds of 20 

(Belsley et al. 1980) and 30 (Judge et al. 1988) are not exceeded, multicollinearity does 

not seem to be an issue. 

An additional analysis (not shown in a table) was performed to determine the 

sensitivity of the Table 5 results. OUTCOME was reduced from six categories to five, 

combining into a single category the 7 observations where the auditor was a defendant in 

a criminal prosecution with the 26 observations where the auditor was alleged to have 

committed fraud and was a defendant in a government civil lawsuit.  The results are 

similar.  SOLO, VERYS, and BANKRUPT each have a significant (p=.0001) positive 

association with OUTCOME.  MEDIUM2 has a significant (p=.0121) negative 

association with OUTCOME. The adjusted pseudo R
2
 for the model is .3945.  
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Table 6 presents the results of the cumulative logit (proportional odds) reduced 

model – and sample – which implicitly assumes that the relevant auditing services market 

for studying the Solo auditors, includes only the Small CPA firms, the Very Small CPA 

firms, and the Solo auditors. The results support the hypothesis: SOLO has a significant 

(p=.0001) positive association with OUTCOME. The Very Small CPA firms also have a 

significant (p=.0001) positive association with OUTCOME. Bankruptcy also has 

significant (p=.0012) positive association with OUTCOME.  

No other control variables are significant. Based on the likelihood ratio statistic, 

the model in its entirety is significant at p=.0001 and the adjusted pseudo R
2
 for the 

model is .3673. The largest correlation coefficients (not shown in a table) are produced 

by the relationship between SOLO and ASSETS (r=-.24, p=.0001), and the relationship 

between BANKRUPT and ASSETS (r=.25, p=.0001). None of the condition numbers 

(not shown in a table) exceed 11.5. Since the condition number thresholds of 20 (Belsley 

et al. 1980) and 30 (Judge et al. 1988) are not exceeded, multicollinearity does not seem 

to be a concern. 

An additional analysis was performed to determine the sensitivity of the Table 6 

results. This analysis was similar to that performed to determine the sensitivity of the 

Table 5 results. When OUTCOME is reduced from six categories to five, the results are 

similar.  SOLO and VERYS both have a significant (p=.0001) positive association with 

OUTCOME.  BANKRUPT also has a significant (p=.0025) positive association with 

OUTCOME. The adjusted pseudo R
2
 for the model is .361.  

Table 7 presents the results of the cumulative logit (proportional odds) further 

reduced model – and sample, which implicitly assumes that the relevant auditing services 



 

 

23 

 

market for studying the Solo auditors, includes only the Very Small CPA firms and the 

Solo auditors. The results support the hypothesis: SOLO has a significant (p=.0023) 

positive association with OUTCOME. BANKRUPT has a possibly significant (p=.0863) 

positive association with OUTCOME, depending on one‟s decision concerning the 

desired cutoff for significance. 

No other control variable is significant. Based on the likelihood ratio statistic, the 

model in its entirety is significant at p=.033 and the adjusted pseudo R
2
 for the model is 

.2006. The only correlation coefficient (not shown in a table) greater than .20 is produced 

by the relationship between BANKRUPT and IND5000, Wholesale Trade (r=.24, 

p=.0141). None of the condition numbers (not shown in a table) exceed 11.7. Since the 

condition number thresholds of 20 (Belsley et al. 1980) and 30 (Judge et al. 1988)  are not 

exceeded, multicollinearity does not seem to be an issue. 

An additional analysis was performed to determine the sensitivity of the Table 7 

results. When OUTCOME is reduced from six categories to five, the results are fairly 

similar.  SOLO has a significant (p=.0035) positive association with OUTCOME. 

However, BANKRUPT does not have a significant association with OUTCOME. The 

adjusted pseudo R
2
 for the model is .1931.  

7. Conclusions and implications 

 Three different models and samples were used in the multivariate analysis. The 

first was based on the assumption that the relevant auditing services market for studying 

the quality of solo auditors includes the Medium 2, the Small CPA firms, the Very Small 

CPA firms and, of course, the solo auditors. The second was based on the assumption that 

the relevant auditing services market for investigating the quality of solo auditors should 
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be more limited and thus exclude the Medium 2. The third was based on the assumption 

that the relevant auditing services market for researching the quality of solo auditors 

should be even more limited and exclude all except the Very Small CPA firms and the 

solo auditors. Regardless of the approach taken, evidence – enhanced by sensitivity 

analyses – indicates that being a solo auditor is significantly associated with a negative 

outcome in financial reporting litigation. This suggests, based on this audit quality proxy, 

that lower auditor quality is associated with solo auditors.  

 As the literature review discussed, this is not the first evidence of lower quality 

being associated with solo auditors. However, it is the first such evidence produced in the 

context of securities class actions, which involve publicly held private sector for profit 

entities, or other entities of substantial public interest, e.g. Bennett Funding Group, 

Baptist Foundation of Arizona, or Bernard L. Madoff Investment Securities LLC. This 

evidence materially generalizes to the current environment, unlike the evidence in 1990‟s 

publications, which was based primarily on government and nonprofit entities, and some 

small privately held for profit entities.   

 A solo auditor raises a red flag and, although, like any red flag, it proves nothing, 

it warrants further investigation by all concerned parties: investors, audit committees,  

hedge fund operators, mutual fund operators, private equity fund operators, persons 

responsible for due diligence or corporate governance and, as discussed, a principal 

auditor who wants to rely on the work of another auditor. The auditing standards require  

the principal auditor to “make inquiries concerning the professional reputation and 

independence of the other auditor” and to communicate and coordinate with him to gain 

reasonable assurance that his work can be relied upon (AICPA, AU 543.10). This seems 
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like an auditing standard of heightened importance whenever the other auditor that the 

principal auditor contemplates reliance upon is a solo auditor. 
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Table 1: 

Top Ten Auditors Ranked by Size 

Who Audits America December 2000 and December 2005 

 

2000 

Rank 

2000 

CPA Firm 

$ Sales Audited 

(Millions) 

Percent 

Sales 

Big 5 % 

Sales Auditees 

Percent 

Auditees 

Big 5 % 

Auditees 

        

1 PricewaterhouseCoopers 2,285,242 30.89% 99.08% 1,617 20.54% 89.61% 

2 Ernst & Young 1,448,451 19.58%  1,574 19.99%  

3 Deloitte & Touche 1,361,743 18.41%  1,091 13.86%  

4 Arthur Andersen 1,230,192 16.63% Medium 2 1,448 18.39% Medium 2 

5 KPMG 1,004,408 13.58% % Sales 1,325 16.83% % Auditees 

6 Grant Thornton 31,712 0.43% 0.76% 347 4.41% 8.13% 

7 BDO Seidman 24,583 0.33%  293 3.72%  

8 McGladrey & Pullen 4,538 0.06% Small 96 1.22% Small 

9 Ciulla Smith & Dale 3,768 0.05% % Sales 2 0.03% % Auditees 

10 Crowe Chizek & Co. 3,413 0.05% 0.16% 80 1.02% 2.26% 

 Total 7,398,050 100.00%  7,873 100.00%  

 

2005 

Rank 

2005 

CPA Firm 

$ Sales Audited 

(Millions) 

Percent 

Sales 

Big 5 % 

Sales Auditees 

Percent 

Auditees 

Big 5 % 

Auditees 

        

1 PricewaterhouseCoopers 3,171,278 31.03% 98.65% 948 19.59% 81.10% 

2 Ernst & Young 2,637,133 25.81%  1,206 24.92%  

3 Deloitte & Touche 2,478,223 24.25% Medium 2 847 17.50% Medium 2 

4 KPMG 1,793,726 17.55% % Sales 924 19.09% % Auditees 

5 BDO Seidman 61,175 0.60% 1.15% 303 6.26% 13.64% 

6 Grant Thornton 56,817 0.56%  357 7.38%  

7 McGladrey & Pullen 7,398 0.07% Small 99 2.05% Small 

8 Crowe Chizek & Co. 6,951 0.07% % Sales 88 1.82% % Auditees 

9 Amper Politziner Mattia 2,964 0.03% 0.20% 21 0.43% 5.27% 

10 Moss Adams & Co. 2,830 0.03%  47 0.97%  

 Total 10,218,495 100.00%  4,840 100.00%  
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Table 2: 

Outcomes for Auditors in Litigation 

Medium 2 (BDO Seidman and Grant Thornton), Very Small (2-9 accountants), Solo (1 accountant), and Small (other CPA firms) 

1996 through 2008, n=396 

OUTCOME Medium 2 Small auditors Very Small auditors Solo auditors Total 

0 81 98 14 6 199 

 71.68% 55.68% 21.88% 13.95% 50.25% 

      

100 21 28 3 3 55 

 18.58% 15.91% 4.69% 6.98% 13.89% 

      

200 7 28 4 2 41 

 6.19% 15.91% 6.25% 4.65% 10.35% 

      

300 1 14 38 15 68 

 .88% 7.95% 59.38% 34.88% 17.17% 

      

400 2 8 4 12 26 

 1.77% 4.55% 6.25% 27.91% 6.57% 

      

500 1 0 1 5 7 

 .88% 0% 1.56% 11.63% 1.77% 

      

Total 113 176 64 43 396 

 100% 100% 100% 100% 100% 

      

Mean 45 95 228 291 121 

Rank First (best) Second Third Fourth (worst)  

 
OUTCOME (Lower OUTCOME scores = higher auditor quality) 

0 = Auditor was not a defendant in a private litigation 
100 = Auditor is (or was) a defendant in a private litigation 
200 = Auditor paid to settle a private litigation 
300 = Auditor is (or was) a defendant or respondent in a government nonfraud civil lawsuit or SEC administrative proceeding 
400 = Auditor is alleged to have committed fraud and is (or was) a defendant in a government civil lawsuit 
500 = Auditor is (or was) a defendant in a criminal prosecution
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                                                                                         Table 3: 

Auditee SIC Codes 

Medium 2 (BDO Seidman and Grant Thornton), Very Small (2-9 accountants), Solo (1 accountant), and Small (other CPA firms) 

1996 through 2008, n=396 

Industries & SIC Codes 
Medium 2 

Small 

auditors 

Very Small 

auditors 

Solo 

auditors 

Total Mean 

OUTCOME 

Agriculture, Forestry, & Fisheries 0 2 1 0 2  

01-999 0% 1% 2% 0% 1% 200 

       

Mineral Industries 3 10 4 5 20  

1000-1999 3% 6% 6% 12% 5% 155 

       

Construction Industries 13 22 7 1 35  

2000-2999 12% 13% 11% 2% 9% 91 

       

Manufacturing 24 33 12 12 74  

3000-3999 21% 19% 19% 28% 19% 104 

       

Transportation, Communications & Utilities 14 8 2 1 24  

4000-4999 12% 5% 3% 2% 6% 60 

       

Wholesale Trade 8 15 5 3 30  

5000-5999 7% 9% 8% 7% 8% 94 

       

Retail Trade 18 36 17 6 62  

6000-6999 16% 20% 27% 14% 16% 183 

       

Finance, Insurance & Real Estate 27 39 9 12 83  

7000-7999 24% 22% 14% 28% 21% 116 

       

Service Industries 4 10 5 3 20  

8000-8999 4% 6% 8% 7% 5% 91 

       

Public Administration & Nonclassifiable 2 1 2 0 4  

9000-9999 2% 1% 3% 0% 1% 220 

       

Total 113 176 64 43 396 121 
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                                                                                                                Table 4: 

Auditee Bankruptcy, Total Assets and Nationality 

Medium 2 (BDO Seidman and Grant Thornton), Very Small (2-9 accountants), Solo (1 accountant), and Small (other CPA firms) 

1996 through 2008, n=396 

 
 

 Medium 2 Small auditors Very Small 

auditors 

Solo auditors Total 

      

BANKRUPT 22 38 6 6 72 

Percent 19% 22% 9% 14% 18% 

Standard Deviation .396 .411 .291 .347 .386 

      

ASSETS      

Mean 2,836,887 1,580,883 30,761 141,639 1,532,482 

Median 88,898 37,717 7,776 3,545 31,733 

Standard Deviation 19,235,799 17,965,472 57,847 454,490 15,815,104 

      

US 102 155 59 42 358 

Percent 90% 90% 92% 98% 90% 

Standard Deviation .296 .324 .268 .151 .295 

      

      

BANKRUPT 1 = auditee bankruptcy 1 year before or after lawsuit filing; 0 = otherwise 

  

ASSETS Auditee total assets in thousands of US dollars 

  

US US = 1 = US auditee; 0 = otherwise.  Auditee nationality is defined by the corporation‟s principal executive 

office. Aggregate results using corporation‟s domicile of incorporation are almost identical.  
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                                                                              Table 5: 
Polytomous Regression Results 

1996 through 2008, n=396 

Six Category Cumulative Logit (Proportional Odds) Model 

 

Explanatory 

Variable Term 

Explanatory Variable Description 

(See Table 2 for OUTCOME codes) 

Parameter 

Estimate 

Standard 

Error 

Wald 

Chi-Sq. 

Two Sided 

Prob Value 

Intercept1  -4.5342 1.2435 13.2957 .0003 

Intercept2  -2.6836 1.1937 5.0536 .0246 

Intercept3  -.8266 1.1816 .4893 .4842 

Intercept4  -.0623 1.1803 .0028 .9579 

Intercept5  .7594 1.1807 .4137 .5201 

MEDIUM2 1 = Medium 2 (BDO Seidman or Grant Thornton); 0 = otherwise -.687 .2728 6.341 .0118 

VERYS 1 = Very Small CPA firm (2 to 9 accountants); 0 = otherwise 2.178 .3041 51.294 .0001 

SOLO 1 = Solo auditor; 0 = otherwise 3.3947 .379 80.2163 .0001 

BANKRUPT 1 = auditee bankruptcy 1 year before or after lawsuit filing; 0 = otherwise 1.0931 .2618 17.4262 .0001 

IND1000 Mineral Industries -.9894 1.1239 .775 .3787 

IND2000 Construction Industries -1.2244 1.0969 1.246 .2643 

IND3000 Manufacturing -1.3504 1.0758 1.5756 .2094 

IND4000 Transportation, Communications and Utilities -1.7852 1.1575 2.3785 .123 

IND5000 Wholesale Trade -1.3549 1.1194 1.4651 .2261 

IND6000 Retail Trade -.1722 1.0734 .0257 .8726 

IND7000 Finance, Insurance and Real Estate -1.0227 1.0756 .904 .3417 

IND8000 Service Industries -1.1823 1.1164 1.1216 .2896 

ASSETS Auditee total assets in thousands of US dollars (natural log used for regression) .00804 .0445 .0326 .8566 

US 1 = US auditee; 0 = otherwise. Per corporation‟s principal executive office. -.4497 .3444 1.7051 .1916 

 
Chi-Square Statistic for the Proportional Odds Assumption (56 d.f.) = 151, p = .0001 

Deviance Goodness of Fit Statistic (1,921 d.f.) = 929, p = .9999 
Pearson Goodness of Fit Statistic (1,921 d.f.) = 1,978, p = .1785 
Likelihood Ratio Statistic for Model, excluding intercepts (14 d.f.) = 186, p = .0001 
Pseudo R squared = .3746 
Adjusted Pseudo R squared = .3984 
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Table 6: 

Polytomous Regression Results 

1996 through 2008, n=283 

Six Category Cumulative Logit (Proportional Odds) Reduced Model and Sample 

 

Explanatory 

Variable Term 

Explanatory Variable Description 

(See Table 2 for OUTCOME codes) 

Parameter 

Estimate 

Standard 

Error 

Wald 

Chi-Sq. 

Two Sided 

Prob Value 

Intercept1  -5.0424 1.2971 15.113 .0001 

Intercept2  -3.1147 1.2397 6.3127 .012 

Intercept3  -1.1177 1.2246 .833 .3614 

Intercept4  -.3898 1.2226 .1016 .7499 

Intercept5  .2642 1.2223 .0467 .8289 

VERYS 1 = Very Small CPA firm (2 to 9 accountants); 0 = otherwise 2.1093 .3114 45.8951 .0001 

SOLO 1 = Solo auditor; 0 = otherwise 3.2586 .3915 69.2765 .0001 

BANKRUPT 1 = auditee bankruptcy 1 year before or after lawsuit filing; 0 = otherwise 1.0093 .3122 10.4512 .0012 

IND1000 Mineral Industries -.7779 1.1399 .4657 .495 

IND2000 Construction Industries -1.2908 1.1223 1.3228 .2501 

IND3000 Manufacturing -1.2669 1.0889 1.3537 .2446 

IND4000 Transportation, Communications and Utilities -1.9733 1.2486 2.4979 .114 

IND5000 Wholesale Trade -1.5087 1.1446 1.7373 .1875 

IND6000 Retail Trade -.318 1.0868 .0856 .7698 

IND7000 Finance, Insurance and Real Estate -.9736 1.0908 .7966 .3721 

IND8000 Service Industries -1.3276 1.1399 1.3564 .2442 

ASSETS Auditee total assets in thousands of US dollars (natural log used for regression) .0142 .0506 .0786 .7792 

US 1 = US auditee; 0 = otherwise. Per corporation‟s principal executive office. .0312 .4076 .0059 .939 

 
Chi-Square Statistic for the Proportional Odds Assumption (52 d.f.) = 110, p = .0001 
Deviance Goodness of Fit Statistic (1,357 d.f.) = 731, p = .9999 
Pearson Goodness of Fit Statistic (1,357 d.f.) = 1,312, p = .8075 

Likelihood Ratio Statistic for Model, excluding intercepts (13 d.f.) = 122, p = .0001 
Pseudo R squared = .3493 
Adjusted Pseudo R squared = .3673 
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Table 7: 

Polytomous Regression Results 

1996 through 2008, n=107 

Six Category Cumulative Logit (Proportional Odds) Further Reduced Model and Sample 

 

Explanatory 

Variable Term 

Explanatory Variable Description 

(See Table 2 for OUTCOME codes) 

Parameter 

Estimate 

Standard 

Error 

Wald 

Chi-Sq. 

Two Sided 

Prob Value 

Intercept1  -3.1794 2.2481 2 .1573 

Intercept2  -1.4989 2.2126 .4589 .4981 

Intercept3  1.057 2.2107 .2286 .6326 

Intercept4  1.3652 2.2131 .3805 .5373 

Intercept5  1.7197 2.2166 .6019 .4379 

SOLO 1 = Solo auditor; 0 = otherwise 1.2706 .416 9.3317 .0023 

BANKRUPT 1 = auditee bankruptcy 1 year before or after lawsuit filing; 0 = otherwise 1.0664 .6218 2.9417 .0863 

IND1000 Mineral Industries .053 2.0337 .0007 .9792 

IND2000 Construction Industries -.0119 2.0517 0 .9954 

IND3000 Manufacturing -.9848 1.9775 .248 .6185 

IND4000 Transportation, Communications and Utilities -.9561 2.2149 .1863 .666 

IND5000 Wholesale Trade -1.5384 2.0716 .5515 .4577 

IND6000 Retail Trade -.0568 1.9682 .0008 .977 

IND7000 Finance, Insurance and Real Estate -.8984 1.9909 .2036 .6518 

IND8000 Service Industries -1.8559 2.0274 .8379 .36 

ASSETS Auditee total assets in thousands of US dollars (natural log used for regression) .0755 .0737 1.0496 .3056 

US 1 = US auditee; 0 = otherwise. Per corporation‟s principal executive office. -.5737 .8197 .4899 .484 

 
Chi-Square Statistic for the Proportional Odds Assumption (48 d.f.) = 119, p = .0001 
Deviance Goodness of Fit Statistic (513 d.f.) = 284, p = .9999 
Pearson Goodness of Fit Statistic (513 d.f.) = 551, p = .1208 
Likelihood Ratio Statistic for Model, excluding intercepts (12 d.f.) = 22, p = .033 

Pseudo R squared = .1891 
Adjusted Pseudo R squared = .2006 
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