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The impact of client size on the estimation

of audit fee premiums attributed

to industry specialization.

Abstract:  

This paper examines the impact of client size on the estimation of audit fee premiums attributed to industry specialization in the Australian market for audit services. Previous research suggests that higher audit fees are expected for both larger clients and for industry specialization. The difference however is with respect to whether fee premiums are earned by the specialist auditor for audits other than the largest clients that dominate the industry.  


We find that in the Australian market for audit services the fee premium attributed to industry specialist audit firms is concentrated in the audit fees paid by the few largest clients in each industry. The inclusion of indicator variables in the audit fee equation for the two largest companies in each industry, unconditional on specialist auditor, indicates a fee premium for audits of these clients. The fee premium to national industry-specialist auditor is no longer statistically significant. Additional testing using client size independent of industry, cross-listings on U.S. stock exchanges and choice of a leading industry audit partner produce similar results. We also find that fee premiums to auditors that are industry city leaders are partially, but not entirely, explained by client size measured without reference to the city-office leadership.
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Data availability:  All data employed in this study are commercially available from the sources described in the text.
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I.  Introduction


Prior studies of industry specialization have observed that the results for tests of industry specialization are sensitive to test specification with respect to client size. Craswell et al. (1995) report that the industry specialist premium only occurs for auditees in the top half of the sample based upon auditee total assets. Ferguson and Stokes (2002) and Ferguson et al. (2003) report that the premium for industry specialists increases as client size increases. This study specifically examines the impact of client size on the estimation of audit fee premiums attributed to industry specialization in recent research using Australian audit fee data. 


This study reconsiders the national industry leader premiums documented by Ferguson et al. (2003). We then show that the inclusion of indicator variables in the audit fee equation for the two largest companies in each industry, unconditional on specialist auditor, indicate a fee premium for audits of these clients. The fee premium to industry-specialist auditors is no longer statistically significant. Additional testing using client size independent of industry, cross-listings on U.S. stock exchanges, and choice of a leading industry audit partner produce similar results. The fee premium to city-industry lead auditors (Ferguson et al. 2003) is also reduced but is not eliminated.


This paper primarily contributes to the literature on audit pricing by providing evidence on the nature of fee premiums attributed to the industry specialist as defined in prior research using Australian fee data. That is, the lead auditor has one or two large clients that strongly influence industry specialization rankings and it is on these large clients that higher fees are earned. To the extent that there is an industry fee premium it is concentrated in the largest few companies within an industry.


The issue of fee premiums being isolated to a small subset of clients in the Australian market is of concern for methodological reasons. While early studies of industry specialization focused on industries with greater than thirty client firms (e.g. Craswell et al. 1995) more recent studies (e.g. Ferguson et al. 2003) estimate fee premiums in all industries, irrespective of the number of client firms within an industry. Our findings suggest that studies that identify industry specialists based upon audit fees within an industry will primarily identify premiums paid by a few larger clients. To the extent that these clients require more assurance services than clients in general, or that fees do not increase linearly with client size, any explanation for higher fees for these large clients is a potential correlated omitted variable when estimating premiums to industry specialization.  


The issue of fee premiums paid by large clients is also of concern because of the possible explanation that there is a potentially less competitive segment for “large” auditees that is dominated by a few large audit firms (Simunic 1980, Francis and Stokes 1986). In the United States, the Sarbanes-Oxley Act explicitly refers to the reduction in the number of firms capable of providing audit services to large businesses (Sarbanes-Oxley Act, U.S. Congress, 2002, section 701). This paper provides new evidence on the existence of higher fees being paid by large clients. Further, this paper highlights the concentration of fees received from a few extremely large clients in each industry with indirect implications for the importance of these clients to the auditor and auditor independence.


The remainder of this paper is organized as follows. The second section briefly reviews previous research on the market for audit services. The following section motivates the expected relationships between client size and audit fee premiums to industry specialization based upon previous research. The fourth section discusses the sample and methodology, followed by discussion of the results and a conclusion including suggestions for future research.

II.  Previous Research


From the seminal works of Simunic (1980) and Simunic and Stein (1987), a large number of studies have examined the micro-economic underpinnings of the market for audit services.  The general audit fee model common to most of the studies in the literature represents audit fees as a function of client size, client complexity, risk and quality (e.g. Craswell and Francis 1999). 


Early research in this paradigm (e.g., Simunic 1980, Francis 1984, Francis and Stokes 1986, Palmrose 1986, Francis and Simon 1987) makes it clear that client size is a significant issue with respect to the overall fee model being estimated. Specifically, the fee premium to large auditors is expected to be different depending upon the market segment in which the auditor is competing, where market segment is based upon client size. Relatively few recent studies explicitly consider the fundamental nature of client size in the underlying theoretical framework beyond inclusion of log of total assets in the audit fee model being estimated. The problem has been somewhat mitigated by the research design employed in recent studies limiting the sample to audits by Big Five auditors. We argue that even within the Big Five audit segment there are significant implications from variation in client size that need to be considered. 


Recent studies that have considered the role of client size include Reynolds and Francis (2001) who find no evidence that Big Five auditors report more favorably for larger clients, and Chung and Kallapur (2003) who find no support for the contention that important clients have higher abnormal accruals. Sullivan (2000) finds that following the Big Eight to Big Six mergers there is evidence of reduced marginal costs of auditing large clients as measured by patterns of client switches following the mergers. Most closely related to this study, DeFond et al. (2000) find that the fee premium to Big Six industry specialist is robust across the spectrum of company size in the Hong Kong market.


Prior studies of industry specialization using Australian data have observed that the results for tests of industry specialization are sensitive to test specification with respect to client size. Craswell et al. (1995) report that the industry specialist premium only occurs for larger auditees, where large is defined as being in the top half of the sample based upon auditee total assets (page 314). Craswell et al. (1995) argue that larger-sized companies in general have greater agency problems and hence are more likely to benefit from the additional audit quality of a Big Eight industry specialist. Ferguson et al. (2003) report evidence that the industry specialist premium increases as client size increases. We focus on extending the Craswell et al. (1995) observation that the industry specialist premium only occurs for larger auditees by specifically examining the impact of size within industry on the measurement of the fee premium to industry expertise. 


Ferguson et al. (2003) provide evidence that national rankings are ‘driven by’ city industry leaders. In a small market with few cities there is the distinct potential that conditioning on industry and city is merely identifying the largest, more complex audit clients. We investigate the concentration of the observed fee premiums with respect to client size and city location.  

III. Motivation

The expectation of a fee premium to industry leadership arises from expected returns on investment in specialization and from the provision of higher quality audits (Craswell et al. 1995) and also to city level reputation effects (DeFond et al. 2000, Ferguson et al. 2003). An alternate explanation for the fee premiums observed in empirical studies using Australian data is that audit fee models are not equally well specified for clients of differing size. 
The selection of specialist auditor based upon proportion of industry audit fees also identifies the auditor with the largest individual clients. If larger clients require more audit services than smaller clients, then we would expect that these large clients pay higher fees per dollar of size relative to smaller clients in the industry (Palmrose 1986, Carson et al. 2004).
 Specifically, fee premiums attributed to auditor industry specialization can potentially be explained by the higher fees paid by a few large clients in each industry. 

In the Australian capital market most industries are dominated by one or two large public companies. As the industry specialist auditor has been designated based upon the proportion of audit fees (e.g. Ferguson et al. 2003), then the auditors for these one or two large companies will typically be also the auditors designated as the industry specialist. Failure to fully control for the extreme size and complexity of these large companies can potentially result in observing fee premiums to the industry specialist auditor, that are a ‘premium’ only on the audit fee paid by the largest companies that dominate the industry.  

The client size and auditor specialization explanations both predict a fee premium for the industry specialist on the largest audit in the industry. The difference however is with respect to whether fee premiums are earned by the specialist auditor for audits other than the largest clients that dominate the industry.  If the audit fee premium is attached to the industry specialist auditor then we would expect the premium to attach to all audits undertaken by that specialist auditor in that industry. If these premiums are attached only to audits of the largest clients in an industry then we would not expect to observe significant fee premiums for audits beyond the premiums earned for audits of the largest clients. We therefore examine two joint hypotheses:

H1a: The largest clients in each industry pay higher audit fees than would be predicted by the standard linear association between log of audit fees and log of client size.

H1b:  The audit fee premiums attributed to industry specialization are not significantly different from zero after controlling for the relatively larger fees paid by the largest clients in each industry.  


The contention that larger clients pay relatively higher audit fees warrants further discussion. Palmrose (1986) observes that if larger clients require more audit services than smaller clients, then we would expect that these large clients pay relatively higher fees per dollar of size relative to smaller clients. Reasons for large clients purchasing more audit services could be related to several motivations. Larger companies with global operations may require additional audit services relative to primarily domestic clients (examined further below). Alternately, larger multi-segment companies tend to have a more complex structure than smaller companies requiring additional audit effort that may not be fully captured by the typical audit fee model. The economics literature also suggests that larger firms tend to choose more capital-intensive methods and have higher utilization rates. While large firms pay less for most productive inputs, it is observed that larger firms pay higher prices for labor (Bayard and Troske 1999, Idson and Oi 1999). As fee premiums have been observed to be correlated with client size (Craswell et al. 1995) we hypothesize that audit services are an input for which larger firms pay relatively more. To the extent that economies of scale suggest lower fees for larger clients then we would not expect to find support for our first hypothesis.  


We are not aware of any theoretical motivation for the contention that large clients will pay disproportionately higher fees because they are ‘more willing to pay’ for auditor investments in industry specialization than smaller clients. The ‘client size’ and ‘industry specialization’ explanations could in theory be reconciled if the demand for ‘auditor industry specialization’ was, for example, specifically linked to demand from larger clients for quality of audit services related to industry specialization. We do not discount this possibility but in testing the extent to which the fee premium to industry specialization extends to smaller clients our tests examine the need to include client size in any theory of demand for auditor investment in industry specialization.

IV. Sample

Sample Selection


For comparability to Ferguson et al. (2003), the sample comprises audit engagements in Australia for the fiscal year 1998. It should be noted that the PWC merger occurred in late 1997 and potentially impacts the industry reputation and pricing during this period. However to address the issue of the sensitivity of the results to the year selected we have also estimated the models for 1999.


The sample is drawn from the Who Audits Australia database that contains audit fees and non-audit services fees data for the population of Australian listed companies. The Who Audits Australia data was then augmented by matching to the Aspect database of financial statement information. Only observations with all available data, matching total assets on both databases, and two prior years of financial statement information were included. We further excluded companies with financial periods of other than 12 months, companies reporting in a foreign currency and audits where the audit office is outside Australia. All monetary units are in Australian dollars.


This sample selection procedure results in a sample that is similar to, but not identical to that used by Ferguson et al. (2003) who constructed their sample from several data sources. Our sample selection resulted in 1057 domestic audits, 31 fewer companies than the Ferguson et al. (2003) sample. It is likely that the differing sources used have resulted in exclusion of some smaller companies. Comparisons reported below suggest that exclusion of these companies does not alter the results reported.


For the city level analysis audit fees are examined for companies headquartered in the five largest Australian cities: Adelaide, Brisbane, Melbourne, Perth and Sydney. This location is initially taken from the audit office location reported by Who Audits Australia based upon information in the audit report. For 1998 we find 1026 companies audited by offices in those cities broadly defined to include related metropolitan areas. Of these 1026 large city audits, 690 were Big Six audits. 


We refer to the ‘Big Six’ auditors due to the use of fiscal year end 1998 data in which the firm of Coopers and Lybrand was noted to be still issuing audit opinions. We have not redefined five Coopers and Lybrand audits as PwC due to the problematic issue of treating a lower market share auditor as an industry leader by arbitrary reclassification.
 The 1999 sample only includes Big Five auditors.


Some corrections were made to the Who Audits Australia data for a few observations after reviewing the relevant financial statements. We further define the largest audit in the telecommunications industry, the auditor for Telstra Corporation, as PricewaterhouseCoopers (PwC). The Telstra Corporation annual report includes two audit reports. Who Audits Australia lists the auditor as the Government Audit Office but the audit is subcontracted to PwC and that is the auditor designated as the industry leader in this analysis.

Industry Market Shares


Table 1 summarises the auditor market share data by industry. Panel A provides data for 1998 and Panel B provides data for 1999. Due to the relative stability in the audit industry the results are highly correlated. We discuss the 1998 results and then comment on the 1999 results.


Table 1 Column (3) reports the number of companies in each industry and it is readily apparent that some Australian industries include very few publicly traded companies (range from 4 to 220 companies). To allow comparability to Ferguson et al. (2003) we initially include all 24 industries but then examine the sensitivity of results to exclusion of certain industries.
  


Columns (4) and (5) of Table 1 list the specialist auditors based upon percentage of industry audit fees and their industry market share. Despite small variations in the sample we classify the same auditor as the industry leader as Ferguson et al. (2003) in 23 of 24 industries. Column (6) summarises the percentage of industry audit fees captured by the two industry specialist auditors.  The specialist auditors on average represent 70.2 percent of fees in each industry for 1998. 


To highlight the importance of the largest clients in each industry Table 1 also reports the percentage of industry audit fees for the largest two clients based upon total assets for each industry (columns 7 and 8). Australia is a small economy relative to economies such as the United States. Many industries have high concentration ratios and are dominated by one or two large companies. The largest two clients, on average, account for 47.7% of the industry audit fees (column 9). As audit fees are related to client size it is necessary to carefully consider the impact of these few large clients in any analysis of industry specialist premiums.


Also reported on Table 1 (column 10) is the proportion of fees of the two largest clients in relation to the combined market shares of the two industry specialist auditors. That is, audit fees are used to identify the specialist auditors, so what percentage of the share of the two specialist auditors’ fees do the fees of the largest two clients in the industry represent? On average, the two largest clients contribute 64.7% of the fees used in the calculation of the specialist auditor for an industry. As a large proportion of audit fees are earned from a relatively small number of clients it is necessary to carefully consider the impact of these few large clients in any analysis of industry premiums. 

V. Empirical Model

We use as a basis for our analysis the basic audit fee model from Ferguson et al. (2003). We then extend the basic model to capture variations in the association between client size and fee premium in the full sample. 

The issue of primary concern in this paper is that for relatively small industry groupings the lead auditor will most likely be the auditor that audits the largest client. An example of the distribution of audit fees in an industry is included as Appendix A. In most industries there are a few large clients that are significantly larger than the majority of publicly listed companies in the industry. 

In considering the impact of client size on industry specialist fee premiums we initially include indicator variables where the client is the largest or second largest firm in the industry based upon total assets. We use indicator variables to demonstrate the influence of individual clients in many industries in the Australian market for audit services. We then consider alternate measures of client size. While the aspect of client size with which we are concerned is related to industry concentration we use indicator variables to demonstrate the severe influence of a few individual clients in many industries in the Australian market rather than concentration ratios or Herfindahl indices that are typically calculated for groupings such as the largest four, eight or twenty firms in an industry (Thavapalan et al. 2002). 


The OLS regression model is specified as follows:

LAF = ( + (1 LTA + (2 LSUB + (3 CATA + (4 QUICK + (5 DE + (6 ROI 

+ (7 FOREIGN + (8 OPINION + (9 YE+ (10 LOSS

+ (11 AUDITOR#1 + (12 AUDITOR#2 


+ (13 CLIENT#1 + (14 CLIENT#2  + ( 



[1]

where:

LAF  is natural log of total audit fees paid to the auditor ($ thousands);

LTA is natural log of total assets ($ millions);

LSUB is the natural log of the number of subsidiaries;

CATA is the ratio of current assets to total assets;

Quick is the ratio of current assets less inventories to current liabilities;

DE is the ratio of long-term debt to total assets;

ROI is the ratio of earnings before interest and tax to total assets;

Foreign is the proportion of subsidiaries that represent foreign operations;

Opinion is an indicator variable with a value of one for a qualified or modified opinion;

YE is an indicator variable with a value of one for non-June fiscal year end;

LOSS is an indicator variable with a value of one for a loss in any of the last three years;

AUDITOR#1  is an indicator variable with a value of one for the top-ranked auditor in the industry based upon proportion of industry audit fees;
AUDITOR#2  is an indicator variable with a value of one for the second-ranked auditor in the industry based upon proportion of industry audit fees.

CLIENT#1   is an indicator variable with a value of one for the largest company in the industry based upon total assets;
CLIENT#2  is an indicator variable with a value of one for the second largest company in the industry based upon total assets;

(
is an error term.
The addition of client size indicator variables (CLIENT#1 and CLIENT#2) captures a fee premium to client rank within industry, without reference to the identity of the auditor. To the extent that specialist auditors earn an incremental fee premium beyond the premiums earned on the largest two clients, the coefficients on the specialist auditor variables would be expected to be significantly positive (AUDITOR#1 and AUDITOR#2). However, no premium for audits by the industry specialist auditors, after controlling for the higher fees paid by the few largest clients, suggests that the fee premiums observed for the industry specialists are confined to the very largest clients in each industry.


An issue in following the Ferguson et al. (2003) methodology is that they designate the industry specialist based upon audit fees, and then the specialist designation variable is used in analyzing variation in audit fees, raising concerns regarding endogeneity of audit fees in the analysis. Industry specialists can be determined based upon client total assets rather than audit fees, however, we find that because audit fees are highly correlated with client size, this alternative merely results in the selection of the same auditors as specialists in most industries. We therefore concentrate on the issue of client size in relation to premiums to industry specialization. 


We extend the analysis to consider alternate measures of premiums to auditor reputation such as the auditor that is the leader in both the industry nationally and the city office (Ferguson et al. 2003). The industry-city leader indicator variable takes the value one when the auditor is the number one auditor, based upon proportion of audit fees, in the city and one of the top two firms nationally (CITYIL). A potential source of premiums at the city office level is the reputation of the signing partner. We also extend the analysis to consider a measure of the potential premium to signing partner. The partner industry leader (PARTNERIL) is an indicator variable for all audits signed by the leading partners in an industry. The leading partners were chosen by identifying the signing partner on the audit reports for the largest two clients in each industry. We then identified audits signed by those partners using a search of the Connect4 database. This variable is only available for the 1998 data.


We also extend the analysis to consider alternate definitions of extreme client size and the nature of the demand for audit services from larger clients. Instead of identifying the largest two clients in an industry we also use an indicator variable for clients in the largest decile of total assets across the entire sample.  This indicator variable takes a value of one for the clients in the largest decile of the distribution of total assets and zero otherwise (BIGDEC). 

To examine possible sources of increased demand for audit services from larger clients we identified companies required to complete reconciliations between U.S. GAAP and Australian GAAP.  ADR’s were identified from a listing of ADR’s from J. P. Morgan with an effective date prior to the end of the 1999 financial year. 

Descriptive Statistics


Table 2 reports descriptive statistics for the sample of firms with Big Six (Five) auditors. As in Craswell et al. (1995) and Ferguson et al. (2003), to avoid the confounding effect of brand name on audit fees, the regression models are estimated only for the firms having Big Six auditors in fiscal year 1998 and Big Five auditors in fiscal year 1999. 


As is common in studies using Australian data there is a broad variation in client size. Consistent with previous research the distributions of the client size, subsidiaries and audit fee variables are highly skewed. To reduce the impact of outliers on the residuals the natural log of size (total assets), log of subsidiaries and the natural log of audit fees are used in the subsequent analysis. To reduce the impact of outliers on the distribution of the regression residuals the Quick, DE and ROI variables are winsorized (consistent with Ferguson et al. 2003) at the five percent level.


The industry specialist auditor indicator variables identify 53 percent of the sample. The largest client indicator variables identify only 6 percent of the sample. To the extent that this study represents a comparison of the explanatory power of these two indicator variables the largest clients represent a much smaller sub-sample of audits, and a more precise prediction of the sub-sample for which higher fees will be observed.


Table 3 reports the Spearman correlations between audit fees, client size, auditor and client characteristics. Indicator variables used for industry specialist (AUDITOR#1), city industry specialist (CITYIL), and partner industry leader (PARTNERIL) are all significantly positively correlated with both audit fees and client size. This suggests that inclusion of measures of industry specialization with insufficient control for any non-linear association between fees and client size could suffer from an omitted variables problem.  


As would be expected, indicator variables directly measuring client size within industry (CLIENT#1, CLIENT#2), independent of industry (BIGDEC) or demand for services purchased by more complex clients (ADR), are also positively correlated with both client size and fees. Of interest to this study is whether these measures of extreme client size are positively correlated with audit fees in regressions also including the standard log of client size variable, and whether industry specialist auditors still earn higher fees after controlling for any higher fees earned on the largest audits.

VI. Results

Impact of Largest Clients on Industry Specialist Fee Premiums


Table 4 reports estimates for the audit fee models examining the fee premium to industry leaders for 1998. Column (3) reports results for a model with indicator variables for the auditors with the largest and second largest market share based upon audit fees. Consistent with prior research there is a premium to the industry specialist auditors.


Hypothesis 1a predicts that the largest clients in each industry pay relatively higher audit fees. Column (4) of Table 3 reports the same fee model with the inclusion of two indicator variables for the two largest clients in each industry (CLIENT#1 and CLIENT#2). As can be seen the large client indicator variables are positive and significant. Contrary to what might be predicted by economies of scale, audit fees increase more than linearly than the log of client size for the largest clients in each industry. 


Hypothesis 1b predicts that the audit fee premiums to industry specialization are not significantly different from zero after controlling for client size. The coefficient on the industry auditor leadership variable (AUDITOR#1) declines from 0.11 in the unrestricted model to 0.03 after controlling for the audit demand for the largest clients. The coefficients on the industry leadership variables (AUDITOR#1 and AUDITOR#2) are not significantly different from zero at an alpha level of five percent. The evidence does not support an industry specialist premium beyond that earned on the largest two clients in each industry. 


The coefficient on the variable for the largest company in the industry is significantly higher than the coefficient for the second company in the industry (F 6.78, Pr > F 0.0094). This provides further evidence that client size is important with the largest fees attributable to the largest client even after controlling for the client’s total assets.


A possible explanation for the insignificant test statistics on the industry specialist auditor coefficients is multicollinearity between the extreme client indicator variable and the industry leadership variables. The VIF statistics for the industry and leader indicator variables are all below three.
 There is no evidence of these indicator variables resulting in severe multicollinearity.


The impact of extreme client size on audit fees can also be seen in a simple comparison of audit fees and client size. On average the ratio of log of audit fees to log of total assets excluding the largest clients is 0.36. For the largest companies in each industry the ratio of log of audit fees to log of total assets is 0.47. This difference is significant at the one percent level (T 8.36, Pr > T  0.0001). The evidence suggests that in the Australian market for audit services the largest companies in each industry pay relatively higher audit fees. 



An additional test of linearity in the association between fees and the typical determinants of audit fees is the estimation of (, the power transformation parameter for models estimated using transformations developed from Box and Cox (1964, as implemented in SHAZAM statistical program). When this parameter equals one a model with transformations of both dependent and independent variables reduces to a linear model. For a fee model with the typical determinants of audit fees (Table 4, column 3), the likelihood function is maximized with estimates of ( of 0.59 and the hypothesis that this parameter equals one can be rejected at p < 0.01 using a likelihood ratio test. This provides further evidence of the non-linearity between log of audit fees and the determinants of audit fees.  

Large Client Demand for Assurance Services – U. S. Cross-listing

Consistent with most studies of audit fees, a limitation of this study is that we do not have sufficient data to directly examine the quantity or nature of assurance services demanded by specific clients. One possible explanation for the results reported above is that the typical audit fee model does not fully capture the increased demand for audit services of the largest clients. For example, while the typical fee model includes the proportion of overseas subsidiaries, the model does not directly examine the extra assurance work required where a company has an overseas listing requiring a reconciliation to U.S. GAAP and associated SEC filings. As larger clients are more likely to have multiple exchange listings than smaller clients, the larger clients are more likely to pay higher audit fees.  

To examine this possible source of relatively higher fees for large clients we have re-estimated the fee model including an indicator variable (ADR) for companies with American Depository Receipts. For the 1998 sample, 13 of the 24 largest clients in the 24 industry categories have American Depository Receipts. Consistent with the ADR variable explaining part of the premium captured by the large client variable, inclusion of both the CLIENT#1 and ADR indicator variables results in multicollinearity and hence the large client variables are excluded from the analysis when including the ADR variable.  

The results are reported in column (5) of Table 4. The coefficient on the ADR indicator variable is positive and significant, indicating that the typical audit fee model using Australian data should consider inclusion of this variable to capture the demand for increased audit services. Only the variable for the largest industry leader is significant at an alpha level of five percent using a one tailed test. The coefficient on the auditor industry specialist variable (AUDITOR#1) in column (5) is very similar to the coefficients on these variables in the baseline model in column (3), and is significantly greater than zero. The demand for assurance services relating to ADR’s for large clients is related to our findings but does not completely explain the effect of the largest clients on audit fees. 

Alternative Identification of Largest Clients


The evidence does not support an industry specialist premium beyond that earned on the largest clients within an industry. A possible explanation is that audit fees do not increase linearly with client size regardless of industry. Column (6) of Table 4 reports the fee model with the inclusion of an indicator variable taking a value of one for the clients in the largest decile of the distribution of total assets and zero otherwise (BIGDEC). That is, the indicator variable identifies the largest clients in the sample not conditioning upon industry. 


The coefficient on the large client indicator variable (BIGDEC) is positive and significant. Log of audit fees increase more than linearly with log of total assets. The coefficient for the leading industry specialist auditor (AUDITOR#1) is lower than for the base model reported in Column (3). The industry specialist auditor variables are only significant at an alpha level of ten percent using a one tailed test. The results are not however as strong as those reported in Column (4) where the extreme client indicator variables are used to control for the influence of client size. The results are consistent with multicollinearity between client size and the industry specialist variables reducing the t-statistics on the industry specialization coefficients when identifying extreme client size using only the largest decile of clients by total assets.
 The industry specialization premium is not adequately explained by client size regardless of industry.

The Effect of Deleting the Largest Clients in Each Industry


The evidence above suggests that a small group of large clients have an undue influence on the regression inferences. Specifically, there is a tendency for a small group of large clients to have an undue influence on the regression coefficient estimates. One approach to this problem is to delete the largest clients (Easton and Sommers 2003). This solution is appropriate if the relation between the variables for the largest clients in the industry differs from the relation for smaller clients. In other words, the regression coefficient estimates will be unduly influenced by particular groups of observations creating the type of coefficient bias discussed by Barth and Kallapur (1996). This effect is potentially more important in this context where the specialist auditors are identified based upon market share dominated by the largest clients.


The results for a sub-sample of clients excluding the largest two clients in each industry are reported in Column (7) of Table 4. Forty-five clients are excluded being the two largest clients in each of twenty-four industries audited by Big 6 auditors for 1998. The coefficient on the auditor industry specialist variable (AUDITOR#1) is not significantly different from zero. Consistent with hypothesis 1(b) the audit fee premium attributed to industry specialization is not significantly different from zero after excluding the largest two clients in each industry.
Alternative Specification using Post Merger Period

The 1998 period was chosen to facilitate comparability with prior research. Because 1998 covered a period of structural change in the audit industry Table 5 presents estimates for the audit fee models examining the fee premium to industry leaders for fiscal year 1999. 


The results are generally consistent with the results for 1998. The samples are of course not independent but the consistency of the results suggests that the structural changes occurring in 1998 due to audit firm merger activity are not responsible for the patterns observed. Column (3) reports results for a model with indicator variables for the auditors with the largest and second largest market share based upon audit fees. Consistent with previous research there is a premium to the industry specialist auditor with the largest market share. The premium to auditor with the second largest share is only marginally significant. Column (4) reports the same fee model with the inclusion of two indicator variables for the two largest clients in each industry. The coefficients on the large client size indicator variables are positive and significant. Neither auditor industry specialist variable is significant at conventional levels. The evidence does not support an industry specialist premium beyond that earned on the largest clients in the industry.


When using the ADR variable as a measure of the impact of extreme client size on audit fees, the coefficient on the ADR variable is positive and significant. The coefficient on the industry specialist variable (Auditor#1) is positive and significant. This is further evidence to suggest that identifying ADR’s is not sufficient to measure the impact of extreme size within an industry (as estimated in column 4). 



A difference between the 1998 and 1999 results occurs in column (6) of Table 5. When using the ADR variable or the extreme size decile as a measure of the impact of extreme client size on audit fees the coefficient on the industry specialist variable (Auditor#1) is positive and significant. This is further evidence to suggest that the lack of significance of this coefficient in Table 4 is due to multicollinearity and that identifying ADR’s or the largest decile of clients is not sufficient to measure the impact of extreme size within an industry (as estimated in column 4).

VII. Sensitivity Analysis and Further Discussion

Sensitivity Analysis

While Ferguson et al. (2003) assign specialists in all industries, earlier research by Craswell and Taylor (1991) and Craswell et al. (1995) were more careful in only identifying specialists in industries with greater than thirty observations and only identifying auditors as specialists where the auditor has a threshold of ten percent of market share on either the number of clients or the percentage of total audit fees. Replicating our models on the nine industries that previous research has identified as having industry premiums (01 - 04, 07, 09, 11, 13 and 19) we find that the coefficients on CLIENT#1 and CLIENT#2 are positive and significant at an alpha level of one percent. The coefficients on the industry specialist auditor variables are not significantly different from zero. Replicating our models on the seven industries that previous research has identified as having industry premiums and that have thirty clients in our sample (01, 02, 04, 09,11,13 and 19) we find that the coefficients on CLIENT#1 and CLIENT#2 are positive and significant at an alpha level of one percent. The coefficients on the industry specialist auditor variables are not significantly different from zero in this reduced sample.


We chose the largest two clients based upon review of concentration in specific industries.  We re-estimated the models using the three and four largest clients in an industry (not reported). The coefficients on indicator variables for the four largest clients in an industry are positive and significant. Further, the coefficients monotonically decline with the client size ranking in the industry providing further evidence that fees increase faster than linearly with the log of client size for the largest clients.


Hypothesis 1(b) can also be examined by considering the significance of the fee premium to industry specialist auditors partitioned by size of client. That is, we would expect a fee premium to audits conducted by industry specialist auditors on large clients, but not on smaller clients. We estimated models partitioning the Auditor#1 and Auditor#2 variables into multiple indicator variables based upon the audit by a specialist auditor and the relative size of the client. Table 6 reports estimates for a relatively parsimonious model interacting the industry specialist auditor variable with three levels of size of client. The indicator variables take the value one if the auditor is an industry specialist auditor, either Auditor#1 or Auditor#2, and the client is in the highest quintile by total assets in the industry, quintiles two to four, or quintile five respectively. The coefficients on industry specialist reported in columns (3) and (4) are only significant for audits conducted by the specialist auditor on the largest and smallest quintile of clients
. There is no significant premium for specialist auditors for audits of clients in size quintiles two to four. An F test rejects the null that the coefficient for the large quintile audits is equal to the coefficient for the medium size of client audits. This evidence is also consistent with the premium to industry specialty only being earned on audits of larger clients within the industry.

Client Size and Measures of Office Level Industry Expertise 


Ferguson et al. (2003) find that the premium to industry expertise in Australia is driven by industry leadership at a city level. Table 7 provides a similar fee analysis using an audit fee model with an indicator variable for the industry-city leader (Ferguson et al. 2003). Only audits in the five largest metropolitan areas are included in this analysis. The industry-city leader variable takes the value one when the auditor is the number one auditor in the city and one of the top two firms nationally (CITYIL). Column (3) reports results for the basic model for 1998. Consistent with previous research there is a strong premium to the industry specialist auditor when the auditor is the number one auditor in the city and one of the top two firms nationally. Column (5) reports results for the basic model for 1999. There is a strong premium to the industry specialist auditor when the auditor is the number one auditor in the city and one of the top two firms nationally. This is the first evidence of which we are aware that demonstrates that the industry-city premium is also evident outside of the single year of 1998 with the related concerns regarding mergers in that period.


Columns (4) and (6) of Table 7 report the same fee model with the inclusion of two indicator variables for each of the two largest clients in each industry. The premium to the industry-city leader remains significant. For 1998 the coefficient on the national and city lead auditor is reduced from 0.19 to 0.12, a decline of 37 percent. For 1999 (columns 5 and 6) the coefficient on the national and city lead auditor is reduced from 0.27 to 0.20, a decline of 26 percent. A significant amount of any premium is concentrated in the audit fees for the two largest clients in each industry regardless of city. The premium to the industry-city leader does however remain significant.


The impact of the largest client on the fee premium associated with industry-city leadership can be considered further by examining the economic significance of the coefficients. Ferguson et al. (2003, pages 429 and 440) report an average premium of 24 percent associated with both industry and city leadership. This premium represents the percentage effect on the dependent variable, log of audit fees, of the parameter of interest and is calculated as ez – 1.  The coefficient on CITYIL in Table 7 column (3) equates to an average premium of 20.9 percent (e0.19 – 1). In Table 7 column (4) the coefficient on the largest client variables (CLIENT#1) equates to an average premium of 122 percent (e0.80 – 1), a premium six times larger than the industry-city leader premium. The evidence is consistent with a few large clients having a much larger influence on audit fees than the industry-city leadership effect reported by Ferguson et al. (2003).


Three partitions of the city-industry lead auditor variable are also included in the analysis partitioning the specialization measures by client size quintiles in Table 6. The indicator variables take the value one if the auditor is a city-industry leader (CITYIL) and the client is in the highest quintile of the full sample by total assets, quintiles two to four, or quintile five respectively. The coefficients reported in columns (5) and (6) of Table 6 are significant for audits conducted by the CITYIL auditor on the largest clients for 1998 and 1999. There is also evidence of a city-industry leader premium for medium clients for 1999, though the coefficient for the medium size clients is much lower than for the large clients. An F test rejects the null that the coefficient for the large quintile audits is equal to the coefficient for the medium size of client audits. The evidence is consistent with most of the premium to city-industry leadership being earned on audits of large clients.

Client Size and Measures of Partner Level Industry Expertise 


Ferguson et al. (2003) argue that under the office-level perspective industry expertise is seen to reside in the unique personnel of the firm and is acquired through working with individual clients in specific industries. If the reason for observed fee premiums is the return to investment in the human capital of the audit firm then we would expect to see a premium associated with individual partners.  This most particularly relates to the industry knowledge embodied in the partner in charge of the audit who signs the audit opinion. Whilst audit firms experience high staff turnover at the senior and graduate ranks in the firm, at the partner level it is not uncommon to observe long-term relationships with clients. A disclosure unique to the Australian audit environment is that of the partner signing the audit report. This enables us to examine whether the industry expertise of a specific audit partner is associated with fee premia. 


For the purposes of this analysis to separate whether the premium is associated with the largest clients or a signing partner, we define an industry specialist audit partner as the signing partner for either of the two largest clients in an industry. That is, we are identifying a set of audits that is broader than the two largest clients in each industry yet narrower than the set of all audits conducted by audit firms considered to be the industry specialist. Once the sample is restricted to Big Six audits, we identify 83 audits by partners who sign the audit opinions of the two largest clients in each of the 24 industries. 


Column (3) of Table 8 reports the fee model with the inclusion of an indicator variable taking a value of one for the clients of the lead partners and zero otherwise (PARTNERIL). Based upon this simple analysis there is a positive and significant coefficient on the lead partner indicator variable.


We replicate this model including the two indicator variables for the largest clients in each industry (column 4 of Table 8). While the coefficients on these variables are positive and significant, the coefficient on the lead partner variable is no longer significantly different from zero.  


Further, the lead partners identified in our sample typically sign the audit opinion for more than one client. We partition the PARTNERIL variable in to two indicator variables, one for the 43 audits of the two largest clients in each industry, used to identify the lead partners, and another indicator variable for the 40 other audits signed by these same signing partners. The fee model with these two indicator variables is reported as Column 5 of Table 8. Only the coefficient on the largest client indicator variable is significantly different from zero and the equality of coefficients can be rejected at the one percent level. Consistent with prior results the evidence does not support a specialist premium beyond that earned on the largest clients. This provides further evidence that any fee premium is concentrated in the audits of the largest clients in each industry.

VIII. Conclusion

Recent research has been focused on the nature of fee premiums to industry specialization in the audit market. This research has assumed a linear relationship between audit fees and client size, and in some cases identified the industry specialist auditor based upon the relative share of audit fees. In the Australian market for audit services many industries are dominated by a few large clients, and this suggests the need to consider the potentially higher demand for assurance services by the largest clients when estimating fee premiums to industry specialization.  

We find that to the extent there is any fee premium to industry specialization it is confined to the few largest clients in each industry. Audit fees premiums are explained by client size measured conditional on the industry but unconditional on the identity of the auditor. 

Ferguson et al. (2003) provide evidence that national rankings are ‘driven by’ city industry leaders. In a small market with few cities there is the distinct potential that conditioning on city is merely identifying the largest audit clients. We find that fee premiums are partially, but not entirely, explained by client size measured unconditional on the city-office leadership. 

We also document that a number of measures of specialization including city-office leadership and signing partner reputation are positively correlated with both client size and audit fees. Analyses of fee premiums need to account for non-linearity between the log of audit fees and log of client size before attributing premiums to factors other than size. We also document that large clients have specific demands for additional services, for example from cross-listings on U.S. stock exchanges, potentially explain part of the increased demand for audit services from large clients.  Our study however is limited to the available data and typical of this type of study of audit fees a limitation of the research design is that we cannot directly measure the specific demand for audit services across clients. 


This study focuses on the Australian capital markets where most industries are dominated by one or two large public companies. This does not necessarily translate to studies of industry premiums in other markets (e.g. DeFond et al. 2000) and particularly the larger United States capital markets. While Palmrose (1986) failed to find fee premiums to industry specialists using United States data, more recent studies (e.g. Hogan and Jeter 1999, Mayhew and Wilkins 2002) find evidence of industry specialization. Our study is however important because the availability of audit fee data in Australia over a long period of time has resulted in a large number of studies using this data. Further, while our results do not directly translate to the United States, a recent Government Accounting Office report (GAO 2003, page 27) noted that industry specialists based upon market share of client assets may audit only a few very large companies in an industry. This observation suggests the importance of a few very large clients in each industry even in the much larger United States market for audit services.   


A large body of prior literature has found audit fees to be a function of client size, complexity and risk. To the extent that industry or city effects are subsumed by client size then further research is required to demonstrate the importance of firm-wide or office level industry expertise. Where data permits, future research might attempt to incorporate specific factors influencing the demand for assurance by larger clients into tests of fee premiums to audit specialization. Alternately, more specific measures of industry specialist knowledge (Solomon et al. 1999) might avoid the necessity to measure industry expertise with respect to market share and allow more direct tests of returns to investment in industry specialization.

Appendix A:  Example of the Importance of Specific Large Clients to the designation of Industry Specialist in the Australian Media Industry for 1998
The media industry for Australia includes 27 publicly listed companies. The two largest clients based on total assets account for 62 percent of industry audit fees. 

News Corporation accounts for 80 percent of total industry assets. The News Corporation auditor, Arthur Andersen, is designated the industry specialist auditor. 

News Corp audit fees account for 59 percent of the 64 percent industry market share for Arthur Andersen. That is, if specialist auditor is designated based upon share of industry audit fees then 92 percent of the metric used to designate specialist auditor is attributable to a single client.

The typical audit fee model will capture some attributes of News Corp that help to explain the higher fee, primarily total assets. There could be many explanations for the higher fee for News Corp that are not specifically identified in the usual fee determinants including the global nature of News Corp business and the need for SEC filings. In contrast to News Corp, the typical media company has primarily domestic operations and no foreign listing requirements.

	Client
	Auditor
	Total Assets

(‘000s)
	Total Fees

(‘000s)
	Percentage of industry

Audit fees
	Audited by 

Industry 

Specialist

	News Corp
	AA
	54,484,000
	7338
	59 %
	1

(AA 64%)

	PBL
	EY
	3,723,210
	423
	3 %
	2

(EY 12%)

	Seven Network
	KPMG
	2,172,163
	225
	2 %
	No

	John Fairfax
	EY
	2,098,178
	713
	6 %
	Yes

	Ten Network
	PWC
	1,363,218
	201
	2 %
	No

	All other
	
	
	
	28%
	

	Total for

Industry

(n= 27)
	
	68,248,795
	12,273
	100 %
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TABLE 1 Identification of Specialist Auditors and Largest Clients in each Industry 

Panel A: Industry Leaders Based on 1998 Audit Fee Data

	
	Australian Stock Exchange Industry
	#
	AUDITOR #1

(% of  industry 

audit fees)
	AUDITOR #2

(% of  industry audit fees)
	Largest 

Two Auditors % Of Industry

Audit Fees
	CLIENT #1

Largest Client based on Assets (Auditor, 

% Industry Fees)
	CLIENT #2

Largest Client based on Assets (Auditor, 

% Industry Fees)
	Largest 

Two 

Clients 

% Of Industry

Audit Fees
	Largest two clients’ fees relative to 

Two Specialists’ Total Market Share

	
	Column (2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	01
	Mining – Gold
	220
	PW (21)
	DT (19)
	40
	Normandy  (DT, 15)
	Great Central (PKF, 3)
	18
	45

	02
	Mining – Other
	98
	PW (67)
	KP (13)
	80
	Western Mining 

(PW, 19)
	MIM (KP, 18)
	37
	46

	03
	Solid Fuels
	4
	AA (47)
	PW (44)
	91
	BHP (AA, 47)
	Rio Tinto (PW, 44)
	91
	99

	04
	Energy
	60
	KP (43)
	EY (15)
	58
	Woodside (EY, 4)
	Santos (KP, 20)
	24
	41

	05
	Infrastructure and Utilities
	16
	DT (42)
	AA (28)
	70
	AGL (DT, 34)
	United Energy (AA, 16)
	50
	77

	06
	Developers and Contractors
	40
	KP (49)
	DT (14)
	63
	Lend Lease (KP, 34)
	Leighton (KP, 3)
	37
	59

	07
	Building Materials
	23
	DT  (25)
	KP (24)
	49
	CSR (DT, 25)
	Boral (KP, 20)
	44
	90

	08
	Alcohol and Tobacco
	17
	PW (69)
	CL (20)
	89
	Fosters (PW, 53)
	Rothmans (CL, 20)
	73
	82

	09
	Food and Household
	30
	EY (50)
	KP (31)
	81
	Coca-Cola (EY, 35)
	Goodman Fielder

 (EY, 14)
	48
	59

	10
	Chemicals
	5
	KP (77)
	PKF (11)
	88
	Orica (KP, 71)
	Incitec (KP, 5)
	76
	86

	11
	Engineering
	30
	EY (42)
	PW (18)
	60
	Australian National 

(EY, 32)
	Crane (KP, 16)
	48
	80

	12
	Paper and Packaging
	6
	KP (83)
	PW (15)
	98
	Amcor (KP, 82)
	Spicers Paper (PW, 11)
	92
	94

	13
	Retail
	33
	PW (47)
	EY (20)
	67
	Coles Myer (KP, 39)
	Woolworths (BDO, 7)
	45
	67

	14
	Transport
	11
	DT (67)
	KP (27)
	94
	Qantas (KP, 14)
	Brambles (DT, 67)
	80
	85

	15
	Media
	27
	AA (64)
	EY (12)
	76
	News Corp (AA, 60)
	PBL (EY, 3)
	62
	82


	
	Australian Stock Exchange Industry
	#
	AUDITOR #1

(% of  industry 

audit fees)
	AUDITOR #2

(% of  industry audit fees)
	Largest 

Two Auditors % Of Industry

Audit Fees
	CLIENT #1

Largest Client based on Assets (Auditor, 

% Industry Fees)
	CLIENT #2

Largest Client based on Assets (Auditor, 

% Industry Fees)
	Largest 

Two 

Clients 

% Of Industry

Audit Fees
	Largest two clients’ fees relative to 

Two Specialists’ Total Market Share

	16
	Banks
	15
	KP (59)
	CL (16)
	75
	NAB (KP, 22)
	ANZ (KP, 16)
	37
	49

	17
	Insurance
	10
	EY (42)
	PW (26)
	68
	AMP (EY, 42)
	GIO (PW, 9)
	50
	74

	18
	Telecom
	19
	PW (83)
	DT (8)
	91
	Telstra (PW, 75)
	ERG (PW, 4)
	79
	87

	19
	Investment and Financial
	105
	KP (24)
	DT (17)
	41
	Aust Consol Inv (KP, 9)
	Aust Foundation (KP, 1)
	10
	24

	20
	Property Trusts
	56
	EY (47)
	PW (24)
	71
	Westfield Amn. Trust  (EY, 17)
	Westfield Trust (GC,8)
	25
	35

	21
	Healthcare and Biotechnology
	40
	KP (41)
	PW (17)
	58
	Mayne (KP, 28)
	Faulding (DT, 13)
	41
	71

	22
	Miscellaneous Industrials
	142
	DT (27)
	PW (18)
	45
	Residual (DT, 4)
	Sims Metal (PW, 3)
	6
	13

	23
	Diversified Industrials
	22
	KP (63)
	PW (13)
	76
	Pacific Dunlop (KP, 34)
	SouthCorp (KP, 12)
	45
	59

	24
	Tourism and Leisure
	28
	EY (29)
	PW (27)
	56
	Crown (EY, 7)
	Village (EY, 20)
	27
	48

	
	Average
	
	
	
	70.2 %
	
	
	47.7 %
	64.7 %


TABLE 1 Continued.

Panel B: National Level Industry Leaders Based on 1999 Audit Fee Data

	
	Australian Stock Exchange Industry
	#
	AUDITOR #1

(% of  industry 

audit fees)
	AUDITOR #2

(% of  industry audit fees)
	Largest 

Two Auditors % Of Industry

Audit Fees
	CLIENT #1

Largest Client based on Assets (Auditor, 

% Industry Fees)
	CLIENT #2

Largest Client based on Assets (Auditor, 

% Industry Fees)
	Largest 

Two 

Clients 

% Of Industry

Audit Fees
	Largest two clients’ fees relative to 

Two Specialists’ Total Market Share

	
	Column (2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	01
	Mining – Gold
	188
	DT (20)
	PW (17)
	37
	Normandy  (DT, 16)
	Great Central (PKF, 3)
	19
	51

	02
	Mining – Other
	93
	PW (61)
	KP (16)
	77
	Western Mining

 (PW, 13)
	MIM (PW, 18)
	31
	40

	03
	Solid Fuels
	3
	AA (47)
	PW (45)
	92
	BHP (AA, 47)
	Rio Tinto (PW, 45)
	92
	99

	04
	Energy
	55
	KP (42)
	EY (18)
	60
	Woodside (EY, 5)
	Santos (KP,12)
	17
	28

	05
	Infrastructure and Utilities
	14
	AA (40)
	DT (34)
	74
	AGL (DT, 34)
	Enevstra (PW, 6)
	40
	54

	06
	Developers and Contractors
	43
	KP (49)
	DT (22)
	71
	Lend Lease (KP, 26)
	Leighton (KP, 15)
	41
	58

	07
	Building Materials
	22
	DT  (24)
	KP (23)
	48
	CSR (DT, 24)
	Boral (KP, 20)
	44
	92

	08
	Alcohol and Tobacco
	14
	PW (84)
	DT (05)
	89
	Fosters (PW, 57)
	BRL Hardy (PW, 7)
	64
	72

	09
	Food and Household
	28
	EY (52)
	KP (20)
	72
	Coca-Cola (EY, 25)
	Goodman Fielder 

(EY, 21)
	46
	64

	10
	Chemicals
	6
	KP (78)
	PW (10)
	88
	Orica (KP, 72)
	Incitec (KP, 5)
	77
	87

	11
	Engineering
	31
	PW (26)
	EY (24)
	50
	Crane (KP,13)
	Evans Deakin (PW, 10)
	23
	46

	12
	Paper and Packaging
	6
	KP (80)
	PW (15)
	95
	Amcor (KP, 80)
	Spicers Paper (PW, 10)
	90
	95

	13
	Retail
	38
	PW (39)
	EY (24)
	63
	Coles Myer (KP, 25)
	Woolworths (BDO, 7)
	32
	51

	14
	Transport
	11
	DT (67)
	KP (24)
	91
	Qantas (KP, 17)
	Brambles (DT, 66)
	83
	91

	15
	Media
	37
	AA (79)
	EY (07)
	86
	News Corp (AA, 76)
	PBL (EY, 2)
	78
	91


	
	Australian Stock Exchange Industry
	#
	AUDITOR #1

(% of  industry 

audit fees)
	AUDITOR #2

(% of  industry audit fees)
	Largest 

Two Auditors % Of Industry

Audit Fees
	CLIENT #1

Largest Client based on Assets (Auditor, 

% Industry Fees)
	CLIENT #2

Largest Client based on Assets (Auditor, 

% Industry Fees)
	Largest 

Two 

Clients 

% Of Industry

Audit Fees
	Largest two clients’ fees relative to 

Two Specialists’ Total Market Share

	16
	Banks
	14
	KP (57)
	PW (25)
	83
	NAB (KP, 27)
	ANZ (KP, 18)
	45
	54

	17
	Insurance
	7
	EY (60)
	DT (15)
	75
	AMP (EY, 59)
	HIH (AA, 14)
	73
	97

	18
	Telecom
	34
	PW (71)
	KP (14)
	85
	Telstra (PW, 58)
	Cable & Wireless (KP, 12)
	70
	82

	19
	Investment and Financial
	107
	PW (17)
	DT (17)
	34
	Aust Foundation (PW, 1)
	Franked Income 

(PW, 0.5)
	2
	3

	20
	Property Trusts
	61
	EY (46)
	PW (27)
	73
	Westfield Trust (EY, 9)
	Westfield Am Trust 

(EY, 18)
	27
	37

	21
	Healthcare and Biotechnology
	42
	KP (46)
	DT (18)
	64
	Mayne (KP, 36)
	Faulding (DT, 14)
	50
	78

	22
	Miscellaneous Industrials
	150
	DT (25)
	PW (21)
	46
	Residual (DT, 3)
	Lang (PW, 3)
	6
	13

	23
	Diversified Industrials
	19
	KP (59)
	DT (17)
	76
	Pacific Dunlop (KP, 32)
	Smorgon Steel (DT, 9)
	41
	54

	24
	Tourism and Leisure
	29
	PW (31)
	EY (28)
	59
	Village (EY, 26)
	Tabcorp (AA, 6)
	32
	54

	
	Average
	
	
	
	70.3 %
	
	
	46.8 %
	62.1 %


Auditor Abbreviations:

AA - Arthur Andersen, DT – Deloitte Touche, EY – Ernst & Young, GC – Greenwood Challoner,  HC – Hall Chadwick

KP – KPMG, PKF – Pannell Kerr Foster, PI – Pitcher Partners, PW – Price Waterhouse (1998) and PricewaterhouseCoopers (1998,1999), 

CL – Coopers & Lybrand (1998 only)

TABLE 2 Descriptive Statistics for sample of Big Six (Five) audits of Australian Companies for 1998 (1999) 

	Sample
	1998

N= 690
	1999

N= 682

	Variable


	Mean
	Std.

Dev’n.
	Mean
	Std.

Dev’n.

	Audit Fees ($ thousands)
	264.57
	784.63
	285.05
	1,082.92

	Log of Audit Fees (LAF)
	4.15
	1.49
	4.21
	1.46

	Total Assets ($ millions)
	1,933.12
	14,365.24
	2,032.95
	14,809.92

	Log of Total Assets (LTA)
	11.06
	2.40
	11.17
	2.38

	Number of Subs
	19.75
	51.53
	19.34
	51.76

	Log of Subs (LSUB)
	-0.23
	5.29
	-0.81
	5.81

	CATA
	0.36
	0.27
	0.38
	0.28

	Quick
	4.35
	8.98
	3.67
	7.19

	DE
	0.16
	0.16
	0.16
	0.16

	ROI
	-0.09
	0.31
	-0.05
	0.27

	Foreign
	0.18
	0.26
	0.18
	0.28

	Categorical Variables:
	
	
	
	

	Opinion
	11 %
	
	11 %
	

	YE
	23 %
	
	23 %
	

	Loss
	62 %
	
	60 %
	

	National # 1 auditor in Industry (AUDITOR#1)
	26 %
	
	28 %
	

	National # 2 auditor in Industry (AUDITOR#2)
	27 %
	
	27 %
	

	Largest client in industry (CLIENT#1)
	3 %
	
	4 %
	

	Second largest client in industry (CLIENT#2) 
	3 %
	
	3 %
	

	ADR
	8 %
	
	8 %
	

	City #1 auditor and 

Industry #1 or 2 auditor 

(CITYIL)
	28 %
	
	29 %
	

	Audits signed by signing partner on largest two clients in industry (PARTNERIL)
	12 %
	
	
	


Definition of Variables
LAF is log of total audit fees paid to the auditor ($ thousands);

LTA is log of total assets ($ millions);

LSUB is the log of the number of subsidiaries;

CATA is the ratio of current assets to total assets;

Quick is the ratio of current assets less inventories to total assets;

DE is the ratio of long-term debt to total assets;

ROI is the ratio of earnings before interest and tax to total assets;

FOREIGN is the proportion of subsidiaries that represent foreign operations;

Opinion is an indicator variable with a value of one for a qualified opinion;

YE is an indicator variable with a value of one for non-June fiscal year end;

LOSS is an indicator variable with a value of one for a loss in any of the last three years;

AUDITOR#1 is an indicator variable with one if the client is audited by the specialist auditor in the industry, where specialist auditor is identified based upon highest proportion of industry audit fees. 

AUDITOR#2 is an indicator variable with one if the client is audited by the second specialist auditor identified based upon second highest proportion of industry audit fees. 

CLIENT#1 is an indicator variable with one if the company is the largest in the industry based on total assets.

CLIENT#2 is an indicator variable with one if the company is the second largest in the industry based on total assets.
ADR is an indicator variable with one if the company is listed as an American Depository Receipt requiring a US Gaap reconciliation.

CITYIL is an indicator variable with one if the company is audited by the number one auditor in the industry and the city, and number one or two in the industry nationwide based upon total audit fees. 

PARTNERIL is an indicator variable with one if the company audit report is signed by the auditor signing the report for either of the two largest public companies in the industry.
BIGDEC  is an indicator variable with one if the company is in the highest decile of companies based upon total assets. 

TABLE 3 Spearman correlations between industry leadership measures – 1998 data

	Variables1
	LAF
	NATAT
	AUDITOR#1
	AUDITOR#2
	CLIENT#1
	CLIENT#2
	ADR
	BIGDEC
	PARTNERIL

	NATAT


	0.82

(.001)
	1.00
	
	
	
	
	
	
	

	AUDITOR#1


	0.15

(.001)
	0.16

(.001)
	1.00
	
	
	
	
	
	

	AUDITOR#2


	-0.02

(.547)
	-0.03

(.463)
	-0.37

(.001)
	1.00


	
	
	
	
	

	CLIENT#1
	0.29

(.001)


	0.29

(.001)
	0.25

(.001)
	-0.06

(.001)
	1.00


	
	
	
	

	CLIENT#2
	0.23

(.001)
	0.25

(.001)
	0.07

(.058)
	0.07

(.067)


	-0.03

(.400)


	1.00


	
	
	

	ADR


	0.22

(.001)
	0.21

(.001)
	0.11

(.001)
	-0.02

(.603)
	0.37

(.001)
	0.27

(.001)
	1.00


	
	

	BIGDEC
	0.53

(.001)
	0.60

(.001)
	0.19

(.001)
	-0.04

(.291)
	0.45

(.001)
	0.28

(.001)


	0.32

(.001)
	1.00


	

	PARTNERIL


	0.38

(.001)
	0.42

(.001)
	0.24

(.001)
	-0.05

(.237)
	0.50

(.001)
	0.47

(.001)
	0.36

(.001)
	0.48

(.001)
	1.00



	CITYIL


	0.27

(.001)
	0.23

(.001)
	0.51

(.001)
	0.15

(.001)
	0.26

(.001)
	0.14

(.001)
	0.19

(.001)
	0.22

(.001)
	0.26

(.001)


Note 1: For the definition of variables refer to Table 2.

TABLE 4 Audit Fee Equations including industry leadership variables and alternate controls for client size - 1998 data

	Year:
	
	Typical

Audit

Fee

Determinants


	Audit 

Fee

Determinants

And

Extreme

Client Size
	Audit 

Fee

Determinants

And 

ADR
	Audit 

Fee

Determinants

And

Large

Client

Indicator
	Sub-sample

Excluding Largest Clients in Each Industry

	Column : 
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Intercept
	(.)
	-1.64

(9.17)
	-1.23

(6.63)
	-1.48

(8.07)
	-1.11

(5.37)
	-1.13

(6.00)

	LTA 
	(+)
	0.47

(32.77)**
	0.44

(29.10)**
	0.46

(30.42)**
	0.42

(23.88)**
	0.43

(28.08)**

	LSUB
	(+)
	0.05

(9.47)**
	0.05

(9.70)**
	0.05

(9.36)**
	0.05

(9.48)**
	0.05

(9.69)**

	CATA
	(+)
	0.84

(8.45)**
	0.83

(8.55)**
	0.85

(8.59)**
	0.84

(8.57)**
	0.83

(8.46)**

	QUICK
	(()
	-0.02

(4.87)**
	-0.02

(5.32)**
	-0.02

(5.14)**
	-0.02

(5.36)**
	-0.02

(5.36)**

	DE
	(+)
	0.65

(3.67)**
	0.59

(3.42)**
	0.67

(3.84)**
	0.61

(3.52)**
	0.60

(3.48)**

	ROI
	(()
	-0.48

(4.89)**
	-0.40

(4.26)**
	-0.43

(4.33)**
	-0.37

(3.70)**
	-0.40

(4.10)**

	FOREIGN
	(+)
	0.68

(6.81)**
	0.63

(6.46)**
	0.66

(6.66)**
	0.68

(6.88)**
	0.54

(5.42)**

	OPINION
	(+)
	0.06

(0.71)
	0.05

(0.58)
	0.06

(0.70)
	0.06

(0.72)
	0.07

(0.86)

	YE
	(()
	0.16

(2.71)
	0.15

(2.66)
	0.16

(2.78)
	0.16

(2.83)
	0.18

(3.19)

	LOSS
	(()
	-0.08

(1.33)
	-0.08

(1.49)
	-0.09

(1.50)
	-0.07

(1.27)
	-0.10

(1.66)

	AUDITOR#1
	(+)
	0.11

(1.90)*
	0.03

(0.58)
	0.10

(1.77)*
	0.07

(1.53)
	0.01

(0.13)

	AUDITOR#2
	(+)
	0.10

(1.63)
	0.07

(1.15)
	0.09

(1.57)
	0.09

(1.60)
	0.08

(1.32)

	CLIENT#1
	(+)


	
	0.86

(5.86)**
	
	
	

	CLIENT#2
	(+)
	
	0.49

(3.32)**
	
	
	

	ADR
	(+)
	
	
	0.31

(3.28)**
	
	

	BIGDEC 
	(+)
	
	
	
	0.46

(4.88)**
	

	
	
	
	
	
	
	

	N
	
	690
	690
	690
	690
	645

	Adjusted R square (%)
	
	82.2
	83.1
	82.4
	82.8
	78.1

	F statistic
	
	267**
	244**
	249**
	256**
	188**


** Significant at the alpha level of 1%, one tailed test.

*   Significant at the alpha level of 5%, one tailed test.

TABLE 5 Audit Fee Equations including industry leadership variables and alternate controls for client size - 1999 data

	Year:
	
	Typical

Audit

Fee

Determinants


	Audit 

Fee

Determinants

And

Extreme

Client Size
	Audit 

Fee

Determinants

And 

ADR
	Audit 

Fee

Determinants

And

Large

Client

Indicator
	Sub-sample

Excluding Largest Clients in Each Industry

	Column : 
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Intercept
	(.)
	-1.30

(6.39)
	-0.88

(4.17)
	-1.13

(5.47)
	-0.80

(3.38)
	-0.73

(3.43)

	LTA 
	(+)
	0.44

(27.73)**
	0.40

(24.07)**
	0.42

(25.97)**
	0.39

(19.88)**
	0.39

(23.33)**

	LSUB
	(+)
	0.05

(9.46)**
	0.05

(9.47)**
	0.05

(9.11)**
	0.05

(9.50)**
	0.04

(9.12)**

	CATA
	(+)
	0.94

(9.03)**
	0.94

(9.23)**
	0.96

(9.30)**
	0.95

(9.21)**
	0.92

(9.09)**

	QUICK
	(()
	-0.02

(5.87)**
	-0.03

(6.52)**
	-0.03

(6.26)**
	-0.03

(6.37)**
	-0.03

(6.90)**

	DE
	(+)
	0.89

(5.05)**
	0.87

(5.05)**
	0.91

(5.20)**
	0.89

(5.09)**
	0.85

(4.89)**

	ROI
	(()
	-0.20

(1.82)*
	-0.14

(1.29)
	-0.16

(1.47)
	-0.11

(0.99)
	-0.15

(1.42)

	FOREIGN
	(+)
	0.66

(6.60)**
	0.61

(6.20)**
	0.63

(6.33)**
	0.65

(6.53)**
	0.54

(5.36)**

	OPINION
	(+)
	0.13

(1.49)
	0.09

(0.96)
	0.12

(1.43)
	0.10

(1.16)
	0.07

(0.78)

	YE
	(()
	0.05

(0.78)
	0.06

(0.90)
	0.07

(1.05)
	0.06

(0.87)
	0.12

(1.96)

	LOSS
	(()
	0.01

(0.23)
	0.01

(0.18)
	-0.01

(0.21)
	0.01

(0.17)
	-0.03

(0.43)

	AUDITOR#1
	(+)
	0.16

(2.66)**
	0.09

(1.53)
	0.14

(2.42)**
	0.15

(2.46)**
	0.08

(1.36)

	AUDITOR#2
	(+)
	0.10

(1.60)
	0.08

(1.26)
	0.10

(1.67)*
	0.09

(1.43)
	0.07

(1.21)

	CLIENT#1
	(+)


	
	0.81

(5.40)**
	
	
	

	CLIENT#2
	(+)
	
	0.44

(2.98)**
	
	
	

	ADR
	
	
	
	0.36

(3.74)**
	
	

	BIGDEC
	(+)
	
	
	
	0.40

(4.06)**
	

	
	
	
	
	
	
	

	N
	
	682
	682
	682
	682
	636

	Adjusted R square (%)
	
	80.1
	80.9
	80.5
	80.5
	75.3

	F statistic
	
	229**
	208**
	217**
	218**
	162**


** Significant at the alpha level of 1%, one tailed test.

*   Significant at the alpha level of 5%, one tailed test.

TABLE 6 Alternate Specification: Audit Fee Equations with Industry Specialization Measures Partitioned by Client Size within Industry

	Year:
	
	Industry

Specialist

Partitioned

By Client Size 1998
	Industry

Specialist

Partitioned

By Client

Size 1999
	City-Industry

Specialist

Partitioned

By Client

Size 1998
	City-Industry

Specialist

Partitioned

By Client

Size 1999

	Column : 
	(2)
	(3)
	(4)
	(5)
	(6)

	Intercept
	(.)
	-1.55

(8.07)
	-1.24

(5.84)
	-1.42

(7.70)
	-1.02

(4.90)

	LTA 
	(+)
	0.47

(29.58)**
	0.43

(25.70)**
	0.46

(29.92)**
	0.41

(24.91)**

	LSUB
	(+)
	0.05

(9.50)**
	0.05

(9.29)**
	0.05

(9.36)**
	0.05

(9.23)**

	CATA
	(+)
	0.84

(8.47)**
	0.93

(8.92)**
	0.84

(8.46)**
	0.92

(8.88)**

	QUICK
	(()
	-0.02

(4.97)**
	-0.03

(6.08)**
	-0.02

(5.13)**
	-0.02

(6.09)**

	DE
	(+)
	0.62

(3.52)**
	0.82

(4.66)**
	0.60

(3.45)**
	0.88

(4.99)**

	ROI
	(()
	-0.46

(4.66)**
	-0.17

(1.55)
	-0.45

(4.68)**
	-0.19

(1.68)*

	FOREIGN
	(+)
	0.69

(6.93)**
	0.66

(6.62)**
	0.68

(6.74)**
	0.63

(6.26)**

	OPINION
	(+)
	0.06

(0.72)
	0.12

(1.35)
	0.05

(0.62)
	0.13

(1.43)

	YE
	(()
	0.15

(2.66)
	0.05

(0.86)
	0.13

(2.38)
	0.03

(0.54)

	LOSS
	(()
	-0.08

(1.33)
	0.02

(0.38)
	-0.08

(1.32)
	0.01

(0.10)

	AUDITOR#1or#2 and

Industry  Size Quintile 1 (Large)
	(+)
	0.23

(2.85)**
	0.25

(3.02)**
	
	

	AUDITOR#1or#2 and

Industry  Size Quintile 2-4
	(.)
	0.01

(0.22)
	0.06

(0.96)
	
	

	AUDITOR#1or#2 and

Industry  Size Quintile 5
	(+)


	0.21

(2.16)*
	0.19

(1.68)*
	
	

	CITYIL  and

Industry  Size Quintile 1
	(+)
	
	
	0.41

(4.66)**
	0.54

(5.70)**

	CITYIL  and

Industry  Size Quintile 2-4
	(.)
	
	
	0.07

(1.05)
	0.17

(2.31)*

	CITYIL  and

Industry  Size Quintile 5
	(+)
	
	
	0.16

(1.07)
	0.10

(0.60)

	
	
	
	
	
	

	N
	
	690
	682
	675
	663

	Adjusted R square (%)
	
	80.1
	80.2
	82.6
	80.7

	Model F statistic
	
	249**
	214**
	248**
	214**

	F statistic
Quintile 1 v Quintiles 2-4 

AUDITOR or CITYIL
	
	6.65*
	5.16*
	10.51**
	11.63**


** Significant at the alpha level of 1%, one tailed test.

*   Significant at the alpha level of 5%, one tailed test.

TABLE 7 Audit Fee Equations with Industry-City Leader Premium Analysis

	Year:
	
	Typical

Audit

Fee

Determinants 

1998
	Audit Fee

Determinants 

And Extreme

Client Size 1998
	Typical

Audit

Fee

Determinants

1999 


	Audit Fee

Determinants 

And Extreme

Client Size

1999

	Column :
	(2)
	(3)


	(4)
	(5)
	(6)

	Intercept
	(.)
	-1.57

(8.73)
	-1.19

(6.34)
	-1.15

(5.56)
	-0.77

(3.56)

	LTA 
	(+)
	0.47

(32.35)**
	0.44

(28.55)**
	0.43

(26.71)**
	0.39

(23.28)**

	LSUB
	(+)
	0.05

(9.20)**
	0.05

(9.41)**
	0.05

(9.22)**
	0.05

(9.32)**

	CATA
	(+)
	0.83

(8.23)**
	0.83

(8.37)**
	0.92

(8.75)**
	0.92

(8.90)**

	QUICK
	(()
	-0.02

(5.04)**
	-0.02

(5.42)**
	-0.02

(5.95)**
	-0.03

(6.47)**

	DE
	(+)
	0.63

(3.48)**
	0.59

(3.38)**
	0.91

(5.12)**
	0.90

(5.15)**

	ROI
	(()
	-0.49

(4.98)**
	-0.42

(4.32)**
	-0.21

(1.91)*
	-0.15

(1.37)

	FOREIGN
	(+)
	0.70

(6.84)**
	0.64

(6.38)**
	0.64

(6.34)**
	0.60

(6.02)**

	OPINION
	(+)
	0.05

(0.61)
	0.04

(0.47)
	0.14

(1.50)
	0.09

(0.97)

	YE
	(()
	0.14

(2.43)
	0.14

(2.46)
	0.04

(0.59)
	0.05

(0.72)

	LOSS
	(()
	-0.07

(1.14)
	-0.08

(1.34)
	0.01

(0.10)
	0.01

(0.10)

	CITYIL (National #1 or #2 Auditor,

And City #1)
	(+)
	0.19

(3.18)**
	0.12

(1.91)*
	0.27

(4.20)**
	0.20

(3.11)**

	National #1 or #2 Auditor,

Not City #1
	(.)
	-0.02

(0.37)
	-0.04

(0.68)
	-0.04

(0.58)
	-0.06

(0.94)

	City #1 Auditor, not National #1 or #2


	(.)
	-0.05

(0.56)
	-0.05

(0.53)
	-0.06

(0.60)
	-0.08

(0.87)

	CLIENT#1
	(+)


	
	0.80

(5.53)**
	
	0.76

(5.06)**

	CLIENT#2
	(+)
	
	0.33

(2.38)*
	
	0.36

(2.40)**

	
	
	
	
	
	

	N
	
	675
	675
	663
	663

	Adjusted R square (%)
	
	82.3
	83.1
	80.4
	81.1

	F Statistic
	
	243**
	222**
	210**
	191**


TABLE 8 Audit Fee Equations with Industry- Partner leadership variables 

	Year:
	
	Typical

Audit

Fee

Determinants

And

Lead

Auditor

Indicator


	Audit 

Fee

Determinants

And

Extreme

Client Size
	Typical

Audit

Fee

Determinants

And

Lead

Auditor

Partitioned by Client size

	Column : 
	(2)
	(3)
	(4)
	(5)

	Intercept
	(.)
	-1.40

(7.66)
	-1.19

(6.45)
	-1.22

(6.63)

	LTA 
	(+)
	0.46

(30.21)**
	0.44

(28.80)**
	0.44

(29.01)**

	LSUB
	(+)
	0.05

(9.66)**
	0.05

(9.70)**
	0.05

(9.69)**

	CATA
	(+)
	0.83

(8.35)**
	0.83

(8.49)**
	0.82

(8.42)**

	QUICK
	(()
	-0.02

(4.93)**
	-0.02

(5.30)**
	-0.02

(5.25)**

	DE
	(+)
	0.61

(3.50)**
	0.59

(3.45)**
	0.60

(3.48)**

	ROI
	(()
	-0.45

(4.62)**
	-0.41

(4.22)**
	-0.41

(4.25)**

	FOREIGN
	(+)
	0.66

(6.61)**
	0.63

(6.45)**
	0.63

(6.39)**

	OPINION
	(+)
	0.04

(0.48)
	0.04

(0.46)
	0.04

(0.49)

	YE
	(()
	0.16

(2.70)
	0.15

(2.61)
	0.16

(2.67)

	LOSS
	(()
	-0.07

(1.18)
	-0.08

(1.45)
	-0.08

(1.31)

	PARTNERIL

 (Auditor of National #1 or #2)
	(+)
	0.35

(4.23)**
	0.03

(0.58)
	

	CLIENT#1
	(+)


	
	0.82

(4.95)**
	

	CLIENT#2
	(+)
	
	0.46

(2.70)**
	

	PARTNERIL  and

CLIENT#1 or #2
	(+)
	
	
	0.71

(6.31)**

	PARTNERIL  and

Other clients
	(.)
	
	
	0.06

(0.58)

	
	
	
	
	

	N
	
	690
	690
	690

	Adjusted R square (%)
	
	82.6
	83.2
	83.1

	F statistic
	
	298**
	263**
	283**

	F statistic
PARTNERIL and CLIENT #1 or #2 versus 

PARTNERIL and Other Clients
	
	
	
	21.57**


** Significant at the alpha level of 1%, one tailed test.

*   Significant at the alpha level of 5%, one tailed test.

Notes: All data in this table is for 1998.

� As client size increases there are likely to be both economies of scale and increased purchases of services. These effects can not be separated without access to hours and cost data.


� Ferguson et al. (2003) refer to Big 5 audits and treatment of these observations is not reported.


� At the extreme two industry specialist auditors are being identified in industries with only three or four public companies in the sample. This is consistent with Ferguson et al (2003) who designate as industry specialists auditors who earn the highest percentage of industry audit fees regardless of the number of public company clients in an industry or city.


� Kennedy (1989) suggests VIF scores greater than ten indicate harmful collinearity.


� Diagnostics for multicollinearity do not however rise to levels consistent with severe collinearity.


� While this paper examines audit fees for the largest clients in an industry there is also some evidence of slightly higher fees to the smallest clients consistent with the fee model not fully capturing the higher risk of these clients. While a similar argument could be made for the larger clients it is unlikely that any omitted variable is related to higher risk.
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