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Since the pioneering work of Simunic (1980), many studies have investigated various 

proposed determinants of audit fees; the meta-analysis by Hay et al. (2006) included 147 such 

studies. Despite the range of econometric techniques used and the variety of variables that 

have been tested, these studies typically use some variant of the same basic model. Casual 

inspection of these models often shows them to be invalid on their face, so that inferences 

from them are indefensible. I argue that the basic problems are mathematical rather than 

econometric, and since they pervade the literature they cannot be averaged away by a meta-

analysis. Accordingly, this paper begins again, systematically developing a model which 

includes control variables in a mathematically defensible way. The intention is to work 

towards a valid measure of the normally expected audit fee for a particular firm, so that 

departures from that expectation caused by some hypothesized effect can themselves be 

validly measured. It is shown that conventional models are correct in some respects, but 

seriously wrong in others; accordingly, the usual expectations are incorrect, which can reduce 

the power and/or bias the inferences from audit-fee studies. 
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Towards a defensible model for the determinants of audit fees 

1. Introduction 

Since the pioneering work of Simunic (1980), many studies have investigated the 

determinants of audit fees; the meta-analysis by Hay et al. (2006) included 147 such studies. 

Despite the range of econometric techniques used and the variety of variables that have been 

tested, these studies use some variant of the same basic model (Hay et al. 2006): 

 ln fi = a + b ln Ai + ∑ bkgik + ∑ begie+ ei [1] 

where fi is the audit fee for firm i, Ai is a size measure such as total assets, the gik are control 

variables, and the gie are variables being tested in the study. The meta-analysis by Hay et al. 

identifies many examples of control or test variables which have been used as proxies for 

audit effort, risk, auditor characteristics, and others.  

Equation [1] may be rewritten as 

 ln (fi / f0i) = ∑ begie+ ei [2a] 

where  ln f0i = a + b ln Ai + ∑ bk gik [2b] 

or  f0i = α Ai
b ∏ exp(bk gik)      where α = e 

a. [2c] 

In this version, we may identify f0i as being the “expected” audit fee for firm i, that portion 

which is explained by the currently known (control) variables. The proposed test variables, 

using equation [2a], explain the residual fee in the form ln(fi / f0i). 

The validity of these studies thus depends on the accuracy of the measurement of f0i, the 

“expected” audit fee. If f0i is mis-measured, then equation [2a] will lead to biased or 

inefficient estimates: biased if the measurement error is correlated with the test variables, 

inefficient otherwise. Since a great many financial variables are correlated with firm size and 

therefore with each other, we may anticipate that biased results will be common in research 

designs that measure f0i with error.1 

Problems may concern the reliability and/or the validity of a measurement. Reliability issues 

are evidenced by instability in the values which arise from repeated measurement, validity 

issues when there is reason to doubt that the measurement actually taps the concept which is 

purportedly measured. I shall present evidence that both reliability and validity issues are 

                                                      

1 Bias may occur in either direction. That is, if the variables are measured with similar problems in 

different studies, we cannot conclude that a relationship between them is real simply because it has 

repeatedly been found to be significant. Similarly, a real relationship may repeatedly be found to be 

non-significant.  
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pervasive in this literature. The reason that they have not been previously remarked may 

simply be that nobody has looked. 

Hay et al. 2006 noted that there is very little consistency in the findings of different studies, 

which suggests problems of reliability. But if a particular measure is used consistently in 

different studies, a meta-analysis research design will not be sensitive to whether or not that 

measure is valid, since the same measurement error will occur in each study analyzed. 

Further, Hay et al. limited themselves to combining significance levels from repeated studies. 

A more useful test would have been to see if estimated coefficients in different studies 

differed by more than their standard errors, and Hay et al. did not ask this question. They did 

discuss in general terms (pp. 179-182) potential problems of omitted variables, mathematical 

specification of functional relationships and endogeneity, but then suggested only that 

researchers report the sensitivity to different specifications rather than calling for research to 

systematically identify which specifications are appropriate. Their paper ended with a 

conventional call for research to investigate the substantive effects of further variables on 

audit fees, without observing that the results of such studies will not be informative unless the 

measurement problems have been properly addressed. 

As a simple illustration of a measurement problem, the best-established finding is that audit 

fees increase with firm size, which is normally proxied by total assets. The usual design is to 

regress the logarithm of fees on the logarithm of assets. The regression coefficients from a 

number of studies, together with their 95% confidence intervals, are presented in Figure 1.  

The horizontal line is just to guide the eye. Clearly the estimates vary from one another by far 

more than their reported standard errors (and, spectacularly, the estimate by Antle et al. is not 

significantly different from zero even though the claimed precision of this measurement is 

one of the best). The measurement of the dependence of audit fees on firm size is thus at least 

unreliable, since different estimates are mutually inconsistent for no known reason, and may 

be invalid (if, for example, total assets does not capture the relevant size concept, or the log-

log relationship is not actually linear). 

This paper represents a first step towards developing a valid and reliable measure of f0i. I do 

not claim that this goal has been achieved, nor (for that reason) do I apply the measure to any 

particular problem. The arguments and evidence presented here will need to be tested by both 

further theoretical analysis and more data before it could justifiably be claimed that we 

understand how to measure f0i properly. 

This paper proceeds as follows. Section 2 lays out some mathematical criteria which must be 

met for equation [2b] to be correctly specified (and which were not met by Simunic 1980 or 

by any subsequent paper). Section 3 considers examples where theoretical arguments suggest 

explicit testable mathematical forms for the model. Finally, Section 4 brings the pieces 

together and concludes the paper. 

I present evidence as to the behavior of audit fees at each stage as the model is developed. 

The data is sourced from Compustat (with fee data taken from Board Analyst, a product of 

The Corporate Library), and from Global Vantage (which provides data for non-US firms and 

includes a variable, Auditor Remuneration, which comprises the total fees for audit and non-
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audit services). The years were 2002-2008 to coincide with the coverage by Board Analyst. 

There are limitations to both of these data sources: Compustat/Board Analyst provides good 

data for firms listed in the US but nothing for firms elsewhere, while Global Vantage provides 

data on non-US sources but does not report fees for audit and non-audit services separately. 

However, between them they offer the chance to estimate similar models across a wide set of 

firms, and therefore to gain evidence about the reliability of the model proposed. 

I do not pay a great deal of attention to the particular choice of proxies, and this is a matter 

that will need attention in further research. I have simply taken what proxies are readily 

available, meaning that noise (and perhaps bias) in the proxies will affect the results. 

However, the mathematical forms proposed will not be greatly sensitive to this (although the 

coefficients may well be), and at this stage of our understanding we can make more progress 

by treating a rough proxy correctly than by searching for a more precise proxy but introducing 

it into our model in a mathematically absurd way. 

The analysis for this paper was performed using the R statistical language and libraries. The 

code, full results, and an extensive set of figures from which those presented in this paper 

were selected are available at http://www.massey.ac.nz/~pvdunmor 

Since reliability of a measurement is called into question when measurements in different 

samples gives different results, I distinguish firms by year, by auditor, by country of 

incorporation (in most cases this will be the country where the main audit work is done), and 

by industry. The point of segmentation by industry is that firms in different industries may, 

driven by different technological and market pressures, have distinct patterns of financial 

statement data. The 1-digit SIC codes are not intended to segment firms in this way, and the 

definition of “industry” adopted here is a grouping based on 4-digit SIC codes shown in 

Table 1. It became clear during preliminary graphing that financial firms formed at least two 

distinct groups. I therefore applied a cluster analysis to identify if the finance industry could 

be separated into coherent 4-digit SIC groupings. This generated a clear separation of Real 

Estate Investment Trusts (REITs) from the rest, but no other clusters.2 Accordingly, REITs 

are treated in this study as a distinct industry grouping from the rest of the finance sector. 

2. Criteria for a correctly-specified model 

a. The model must correctly reflect the effect of firm size on audit fees 

It is apparent that auditor effort, and hence audit fees, do not increase proportionately to firm 

size. For example, a sample of 100 receivables gives essentially the same audit assurance 

from a population of 10,000 items as from a population of 1,000,000 items, and the 

assessment of internal control of a payroll system need be done only once regardless of the 

                                                      

2 I applied the R procedure “kmeans” to the mean (over time) ratios of financial firms, and examined 

the 4-digit SIC codes of the firms which appeared in each cluster thus identified. With two clusters, 

essentially all REITs appeared in one cluster and all other financial firms in the other. With three 

clusters, the REITs appeared in one but there was no industry pattern to the other two clusters. 
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number of employees that the system administers. This is not to say that auditor effort is 

independent of firm size, of course: a larger firm is likely to have multiple groups of 

customers, perhaps in different countries, and since the populations of receivables may have 

different characteristics it will be necessary to sample each population. Likewise, more effort 

will be needed to evaluate a large-scale payroll system than one scaled to handle a few 

thousand employees. But although the effort required clearly increases with firm size, the 

increase is nothing like proportional. 

More subtly, the dependence on size cannot be linear. An equation of the form f0i=a+bAi leads 

to a fee which increases less than proportionately to size, but its impossibility is evident if one 

considers the value of a. Suppose a is $1 million: for large firms this is negligible and so the 

model implies that for large firms audit fees are very nearly proportional to size, which is 

wrong. For small firms the intercept will dominate, and so the model implies that for small 

firms audit fees are nearly constant, which is also wrong.3 The only resolution is to allow a to 

be firm-specific, ai, and to be proportional to firm size. But this choice makes the whole audit 

fee proportional to firm size, which we already know to be wrong. 

So the dependence on firm size must involve some non-linear function which is guaranteed 

positive, is small for small firms, and increases continuously but at a decreasing rate.4 A 

power law such as f0i ∝ Ai
b with an exponent b between zero and one achieves this. However, 

there are infinitely many functions that meet the requirements5 and it is an empirical question 

which one works best. Indeed, it is an empirical question whether the same function works for 

different populations; and even if it does, whether the parameters are the same for every 

population. For example, if a power law applies, is the exponent b the same for all firms, or is 

it different for different industries, different countries, or different eras? In the latter case, the 

next step in understanding the determinants of audit fees would be to understand the 

determinants of b. It is in fact quite plausible that audit markets are segmented in various 

ways, with differential competitive pressures and fee structures in the different segments. 

For consistency in the discussion, I measure size by Total Assets throughout this paper. Other 

obvious specifications are to measure size by Sales; or a more general balance-sheet measure 

Assets2 + Liablities2  which gives a meaningful size measure for the small number of 

seriously insolvent firms with liabilities much greater than assets; or by Assets2 + Sales2  

                                                      

3 The smallest organisations with which I am familiar have audit fees of a few hundred dollars. For 

practical purposes, there is no minimum positive value of audit fees. 

4 Pong and Whittington (1994) adopted a quadratic function to represent the nonlinear relationship 

between audit fees, assets, and sales. This cannot be correct because for large enough firms a quadratic 

function shows audit fees decreasing (and eventually becoming negative) as firms grow larger. Since 

the most non-linearity occurs near the turning point, it must be expected that the estimated turning 

point will be near to the size of the largest firms in the sample, and examination of Pong and 

Whittington’s results shows that this is in fact so. 

5 Simple examples include ln(1+bAi) and tan-1(bAi). Neither of these comes at all close to a good 

empirical fit, however; both increase too slowly with size.  
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which is meaningful both for firms with revenues but no assets and for those with assets but 

no revenues. Results are generally similar with these other specifications, and details are 

available on the website. Which of these specifications is preferable remains to be examined; 

it is likely to hinge on how they work for the relatively small numbers of unusual firms, since 

they seem to behave quite similarly for most firms.  

Figure 2 shows a log-log scatter plot6 of audit fees against total assets, coded by industry, with 

a single OLS regression line and a 400-point moving average superimposed. The regression 

line has a slope of 0.411±0.0047. The moving average does not impose any particular 

functional form on the data; it suggests that a linear relationship is nearly correct, although 

there is some notable curvature, with audit fees for both the largest and the smallest firms 

being higher than indicated by the simple model f0i ∝ Ai
b. It is possible that this curvature is an 

artifact, induced by the effects of other variables that are correlated with size. For now, I shall 

assume as a working hypothesis that f0i ∝ Ai
b is a reasonable model, but this assumption 

should be kept under review. 

Figures 3 and 4 give log-log plots of only the moving averages of audit fees against total 

assets, but broken out by industry and by auditor respectively.8 The curves have been shifted 

vertically to coincide (that is, the intercepts have been altered), to make it clear whether the 

dependence on size is different for different industries or auditors. The clear result from 

Figure 3 is that the dependence of audit fees on size is broadly the same in each industry, even 

though the level of the fees (the intercept) may vary by industry. (There is an anomaly for 

“Other Financial” firms having assets of around $1 billion, where the fees are higher than 

expected.) Figure 4 suggests that fees seem to vary with firm size in a way that is similar for 

every Big audit firm, but that this is not true for firms who have a non-Big auditor. It appears 

that, for the various “small” audit firms, audit fees are roughly unaffected by client size. If it 

is correct that small auditors set fees which bear a quite different relationship to client size 

than those set by Big auditors, then the common research design of including a dummy for 

Big auditors could not be justified. 

Figure 5 breaks out the moving average of audit fees against assets for each year of the study. 

For the years 2002-2005, the log-log relationship is nearly linear, but perhaps with a slight 

drift upwards for the very largest firms. But for 2006-2008, something new appears: a strong 

                                                      

6 For visual clarity, scatter plots in this paper show at most 1,000 points in each category, with points in 

dense clusters being preferentially removed. Thus, the plots give a good impression of the range of data 

points, but show less clumping than is actually present. Regression results use every point. 

7 Since the focus in this paper is on measurement rather than hypothesis-testing, I will consistently 

report each estimate with its standard error rather than a t or p value. Whether the estimate is 

significantly different from zero is only sporadically interesting. 

8 For the Compustat data, there are too few non-US firms to allow a meaningful comparison of the 

dependence of audit fees on assets by country. However, a similar chart for total fees (audit plus non-

audit) suggests that there are international differences, and that total fees grow more slowly with size 

for US firms than for firms in other countries. 
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kink in the curve. Smaller firms (up to $1 billion in assets) pay more than previously for their 

audits; for firms with about $300 million in assets (common logarithm 8.5), the increase is a 

factor of roughly 100.1 or a 25% increase. Mid-sized firms (assets from $1-4 billion) pay less 

than previously, and fees hardly depend on size at all over this range. The benefit is greatest at 

about $3 billion in assets, and amounts to a 25% reduction in audit fees compared to 2002-

2005. For the largest firms, the fees remain where they were in the earlier period. 

Are there three different fee regimes from 2006 for small, medium, and large firms, or is this 

just a fluctuation induced by other correlated variables? No such segmentation appears if size 

is measured by sales rather than by assets; and, to jump ahead, if the partial residuals of log 

audit fees on log assets are plotted from a nonlinear multivariable model (that is, if the effects 

of the other variables are explicitly corrected for), the kink disappears. There may be a kink in 

2007, but it is no larger than about 5%, and even this does not appear in 2006 or 2008. Almost 

certainly, Figure 5 simply shows a wiggle due to sampling variability; a reminder of the high 

risk of Type I errors when exploring a data set in the absence of a prior, tightly defined, 

theory. 

The evidence presented so far suggests that any segmentation by industry or audit firm 

generates a shift of intercept rather than of functional form, so that it can be adequately 

represented by a set of dummies for the intercepts. It is not possible, given the limitations of 

the Compustat data, to examine whether segmentation by country produces differences in 

functional form or merely an intercept shift. 

With that exception, we may tentatively conclude that the dependence of audit fees on firm 

size may be similar for different groups of firms: that is, a single functional form may be 

valid, although it may not be exactly a simple power law. This conclusion is tentative, 

however, because the charts do not control for other variables which may affect audit fees and 

which may themselves be correlated with firm size. The dependence of audit fees on any one 

variable cannot be finally assessed except as part of the whole set of explanatory variables.  

b. The formula must be correctly scaled 

Next consider the formulation in equation [2c]. The left-hand side of this equation is stated in 

dollars (or other monetary units), and since the two sides are equal then the right-hand side 

must also be stated in dollars. The control variables gik are normally ratios or dummy 

variables, and so are pure numbers independent of the monetary unit. Since firm size Ai is 

measured in dollars, the right-hand side can be a dollar amount only if the scale factor α is 

measured in dollars to the power of (1–b). 

What previously unconsidered dollar amount, raised to some power between zero and one, 

can be buried in the coefficient α? Most firm-specific explanations must be wrong: there are 

plenty of candidate variables, but if they are measured in dollars they mostly scale 

proportionately to the size of the firm, and identifying α with one of them to the power (1–b) 

would then force the entire right-hand side of [2c] to scale proportionately to firm size. We 

know that this is wrong, so none of these variables can be the one required. 

There are a few firm-specific variables which scale less than proportionately with firm size; 

one example is directors’ fees, and another is of course audit fees. Corporate governance 
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variables have been tested for their influence on audit fees (Hay et al. 2006 p. 160), but a 

direct multiplicative relationship between directors’ fees and audit fees does not seem 

credible. 

Audit fees, or more precisely lagged audit fees, may certainly form part of the right-hand side 

of equation [2c]. It is to be expected that an auditor will tend to perform roughly the same 

procedures on a particular client from year to year, and the client is much less likely to 

question audit fees if they are similar each year than if there are large fluctuations. So we 

should expect that last year’s audit fee should be a very significant explanatory variable for 

this year’s fee.  

Omitting the other variables and the firm subscript, and including a subscript t for the year, 

equation [2b] can be written as 

 ln f0,t = a0 + a1 ln f0,t-1 + b ln At [3] 

If the firm size does not change over the years, this implies that audit fees approach an 

equilibrium in which f0,t = f0,t-1, provided a1 < 1. The solution is   ln f = (a0 + b ln A)/(1 – a1), 

so that audit fees vary as Ab/(1–a1) in equilibrium. But this cannot be the whole story, because 

the scaling criterion which is the subject of this section requires that a1 + b = 1 if equation [3] 

is to be valid; but this in turn implies that equilibrium audit fees are proportional to firm size, 

since b/(1 – a1) is then equal to 1. 

Two conclusions follow from these considerations: prior studies have overestimated the effect 

of firm size on audit fees because they have measured something close to b/(1 – a1) instead of 

b; and there must be a further factor to be added to equation [3] in order to allow the right-

hand side of [2c] to be measured in dollars while still allowing a1 + b to be less than 1. 

A plausible candidate comes from considering that audit fees are the product of an hourly rate 

and billed hours. If the dependence of audit fees on Ai captures the quantity9 of audit work 

required, perhaps the missing factor captures the price of the resources needed per unit of 

work. As the price of those resources increases, audit firms can be expected to seek greater 

efficiencies in their work, such as moving effort from detailed testing towards assessment of 

client controls, or using information technology to provide more structured audit support 

systems (Carson and Dowling 2010). Thus, holding firm size constant, audit costs will 

increase less than proportionately to resource prices, and this could be modeled as a power of 

some proxy for the price of audit resources.10 If that power turns out to be (1 – a1 – b), then 

equation [2c] will show equal numbers of dollars on both sides. Again, this is an empirical 

question: if another dollar-denominated variable has been overlooked, the right-hand side will 

                                                      

9 In a management accounting sense, this would be the “standard cost” of the audit output. 

10 Some studies (e.g. Chaney et al. 2004) have found that increased resource costs, such as from offices 

based in a high-cost city, are associated with increased fees. But their dummy-variable research design 

does not allow any inference about the functional form of the relationship. 
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empirically be some power of dollars less than 1, evidencing the lack of validity in the 

measurement of f0i. 

The unit price of audit resources cannot be measured directly (and “audit resources” are 

anyway not a homogeneous set with a single price). As a proxy in this exploratory analysis, I 

use the per-capita GDP of the country where the company is domiciled11 for the year of the 

financial statements. Although auditors (professionals living in major commercial centers) 

will be paid far more than the average income, that is true in every country; the assumption 

made is that there is a roughly proportional relationship between per-capita GDP and 

professional salaries, rents and other overheads, liability costs, and so forth. Future work will 

need to seek and test better proxies for this concept. 

This relationship cannot be properly tested with the Compustat data for audit fees, because the 

great majority of firms are from the US. Thus differences in GDP per capita across the sample 

largely reflect increases in US national income during 2002-2008, and any relationship with 

audit fees is primarily a test of whether US audit fees grew faster than the US economy over 

this period. A more meaningful examination of the relationship can be obtained for the Global 

Vantage data, since this spans a range of countries with quite different national incomes; 

however, since Global Vantage provides only total auditor remuneration the results may not 

be directly applicable to audit fees themselves. 

Figure 6 presents the logarithm of audit fees and of total remuneration as functions of the 

logarithm of GDP per capita. The left panel reports audit fees based on the Compustat/Board 

Analyst data, and is therefore largely US-based; the right panel shows total auditor 

remuneration from Global Vantage and reflects several different economies of widely varying 

price levels12. The relationship is more irregular than that for firm size, and the range of the 

independent variable for the audit fees is quite narrow. Further, that range reflects growth 

over the years 2002-2008, and the firms themselves will have grown over that time so part of 

the effect may be explained purely by changes in firm size. For the right-hand panel in Figure 

6, the range of GDP is much wider. Although it appears that total remuneration does increase 

with GDP per capita, the relationship is fairly weak and it is not clear whether it is linear. 

Table 2 presents results from simple OLS regressions of the logarithms of audit fees and total 

remuneration against the logarithms of total assets, lagged fees, and/or GDP per capita. The 

appropriateness of the OLS assumptions can be assessed from the preceding discussion. 

                                                      

11 For firms registered in the Bahamas, Bermuda, the Cayman Islands or Puerto Rico, I assumed that 

the audit would be run from the US and accordingly used US figures. For firms in the Channel Islands I 

used UK figures. 

12 GDP levels below 103 or $1,000 per capita are from firms in India and Pakistan; at about 103.3 or 

$2,000 are from China; at 103.7 or $5,000 are from Malaysia; and above 104 are from various high-

income countries. 
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When log assets is the only independent variable, its coefficient is much less than 1, so that 

the model is not correctly scaled; in addition, the Durbin-Watson statistic13 is far less than 2, 

suggesting strong serial correlation. Introducing the lagged fee substantially corrects both of 

these specification problems, ensuring that the right-hand side of equation [2c] is expressed in 

dollars to some power close to 1. The Compustat data does not allow reliable estimation of 

the dependence of audit fees on GDP; if the coefficient is about 0.125 as appears from the GV 

data for total auditor remuneration, that would plug the remaining gap quite nicely. 

Introducing the lagged audit fee as an independent variable substantially changes the 

coefficient b of log assets. As previously pointed out, the incomplete model estimates the 

value b/(1 – a1) instead of b. For audit fees we find b/(1 – a1) = 0.112/(1 – 0.793) = 0.541, 

close to the biased estimate of 0.497. For total remuneration we find b/(1 – a1) = 0.699, again 

close to the biased estimate. 

c. Audit fees must be continuous finite functions of the explanatory variables 

A final requirement of a properly-specified model is that f0i must be finite for all possible 

values of the explanatory variables, and must be a continuous function of each variable. This 

might seem trivial, but it imposes non-trivial constraints on the specifications of the variables 

gik. Control variables that have been frequently used include such ratios as debt/assets, the 

current ratio, and market/book (e.g. Antle et al. 2006, Mitra et al. 2007). 

Consider the current ratio, which in the unrestricted model given in Table 4 of Mitra et al. has 

a coefficient14 of –0.063. For a firm with a current ratio of 25 or more (about 1% of non-

financial firms in Compustat), this implies that the log of the audit fee is reduced by 1.6 or 

more, so that the fee itself is reduced to e
-1.6 = 0.2 or 1/5th of what it would otherwise be. 

Indeed, there are a few firms with reported current liabilities of zero, so that the current ratio 

is infinite and the modeled audit fee is zero. Although liquidity may affect audit fees through 

its effect on the auditor’s risk, the estimated magnitude of this effect is absurd. 

Worse still is the market/book ratio. Since book value can be (and fairly often is) negative, the 

ratio approaches infinity for firms with book value just greater than zero, then jumps to 

negative infinity for almost identical firms with book value just less than zero. Thus the 

modeled audit fee jumps from zero to infinity as the book value passes through zero (the 

direction of the jump depends on the sign of the regression coefficient). 

Does this matter? For empirical work, it is common to trim the sample or winsorize such 

inconvenient values (although Mitra et al. did neither). This may provide a fair estimate of the 

                                                      

13 The data set was sorted by year for each firm (with firms in alphabetical order), and the D-W statistic 

was simply computed for the entire residual vector. Since not every firm has the same number of years 

of data and the data set is not a single time series, it is not possible to determine the critical values of 

the D-W statistic. However, the values are far enough below 2 to indicate a serious degree of 

autocorrelation. 

14 From the quoted p value, the standard error of this estimate is 0.034. The estimate is not particularly 

precise, but it is good enough for this illustration. 
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regression coefficient for non-extreme values of the ratio, but it does not allow us to estimate 

the expected audit fees for the extreme 1% or so of firms. If several variables are affected, 

then it may be impossible to make the estimate for several percent of firms. And if the 

formula for the expected audit fee runs off towards infinity (or zero) for some firms, then we 

cannot claim that this formula provides a valid measure; put another way, we cannot 

truthfully claim to understand the determinants of audit fees. 

A properly specified model, then, must be expressed in terms of variables that do not become 

infinite and that are continuous functions of the underlying accounting variables. There are 

various ways of ensuring this, but one whose properties are reasonably well understood 

(Dunmore 2011) is the “bearing” between two accounting variables 

 x \ y = tan-1(x / y ) [4] 

Instead of the current ratio CA/CL or the market to book ratio M/B, a valid model of audit 

fees may be expressed in terms of the bearings CA\CL or M\B. Since the bearings are finite 

and continuous, a continuous function of the bearings (such as a polynomial) is itself finite 

and continuous. 

Ratios may be used if their values are guaranteed to lie within a finite range: thus the ratio 

Inventory/Total Assets might be a possible control variable, but Inventory/Sales could not be. 

In both cases the bearings Inventory\Total Assets and Inventory\Sales would be 

mathematically acceptable forms.15 

The next section will consider some specific variables for which a functional form may be 

reasonably postulated. However, in many cases we expect a particular variable to affect audit 

fees but we have no guidance as to what form the relationship might take. In this situation, we 

need a generic but reasonable functional form. 

An advantage of using the bearing now becomes apparent, since the bearing is guaranteed 

finite (although it may be negative if the numerator can be negative). Any finite continuous 

function can be approximated on a finite interval by a polynomial. Thus a polynomial of the 

bearing (with a linear function as a special case) is guaranteed to give a well-behaved estimate 

of the “expected” audit fee, and the coefficients can be fitted by ordinary least-squares.16 In 

                                                      

15 There is no assurance that the audit fees will be linear functions of either the bearings or the 

corresponding ratio, and since equation [4] is a nonlinear relationship it is clear that audit fees cannot 

be a linear function of both. However, for values of the bearing (or ratio) which are not too large, 

equation [4] is nearly linear and so the bearing and the ratio are close substitutes. The bearing has 

major advantages where the ratio is large or infinite, since the bearing remains finite. 

16 Quadratic and higher-degree polynomials are not necessarily monotonic, and it may be that a 

particular relationship is expected to be monotonic. In that case, it is possible to impose linear 

inequality constraints on the regression coefficients to guarantee this over the whole valid range of the 

bearing. Alternatively, one may simply expect that the data will lead to estimates that meet the 

constraint (although if there are few or no data points close to the end-points of the range, this may not 

happen.) 
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contrast, if an unbounded ratio is used as an independent variable, the estimated audit fee 

cannot be fitted by a polynomial because the result must eventually become zero or infinite; 

the only way to prevent this is to fit some nonlinear function such as the logit. 

3. Particular functional forms 

a. Variables that affect auditor effort 

This section examines several variables that affect audit fees where one may argue for a 

particular functional form of the relationship. When this is possible, it has two advantages: 

first, we can get more efficient estimates if we know exactly what function we are trying to 

fit, and second, if the functional form turns out to be wrong we learn something important 

about audit fees and gain the opportunity to improve our understanding. Using a polynomial 

of the bearing as suggested in the previous section should be considered as a temporary 

expedient, to be used only until we can think through the detailed mechanism by which a 

proposed variable should affect audit fees, so that we can model it correctly. 

Consider, as a first example, various items in the financial statements that require extra audit 

effort. Every audit course spends a lot of time discussing the audit of receivables, because 

they link cash receipts directly to the sales revenue, and of inventory and payables, which link 

cash disbursements to cost of sales. Complex systems are needed for recording and 

monitoring these items, and for valuing and writing off receivables and inventory, and these 

systems need to be understood and audited. These are the areas where fraud is most likely, 

and elaborate sampling schemes have been developed for obtaining adequate assurance for 

the least audit cost. 

It has long been understood, therefore, that working capital items require additional audit 

effort over and above the general effort related to firm size, and so variables relating to 

inventory and receivables have been commonly used as controls. For example, Choi et al. 

(2008) included (inventory+receivables)/(total assets) as a control variable in their equivalent 

of equation [1], while Antle et al. (2006) used log(receivables+$1,000,000) and 

log(inventory+$1,000,000) as separate control variables. These are quite different functional 

forms, and raise immediate questions about why those forms were chosen. (Neither group of 

authors offered any explanation.) Ghosh and Lustgarten (2006) used inventory/total assets, 

but not receivables except as a component of the current ratio. These specifications cannot all 

be correct, and if they are wrong then the errors introduce extra, and possibly large, residuals 

which at least reduce the power of the study and possibly bias its findings. 

Suppose that a firm with assets A has receivables R, inventories V, and payables P. Leaving 

aside the lagged audit fee and the price levels, which are incorporated into α, the expected 

audit fee is given by 

 f0 = α A
b + b1R

b + b2V
b + b3P

b [5] 

where bj gives the extra cost of auditing receivables (inventory, payables) compared to the 

rest of the audit. If the item is actually cheaper to audit, the coefficient will be negative. Note 

that the extra terms in [5] are additive, not multiplicative, and must each be measured in 
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dollars. As the entire firm including its working capital scales up, the components of the cost 

must scale in proportion, otherwise one of them will come to dominate the whole audit. Thus 

the exponent must be the same for R, V, and P as for A. 

We can rewrite [5] as 

 log f0 = logα + b logA + log(1 + b1(R/A)b + b2(V/A)b + b3(P/A)b) [6a] 

Although R/A and V/A are both constrained between 0 and 1, this is not true of P/A, and quite 

large values of this ratio are found. Accordingly, it seems preferable to use the bearings and to 

estimate the equation 

 log f0 = logα + b logA + log(1 + b1(R \ A)b + b2(V \ A)b + b3(P \ A)b) [6b] 

which will be nearly the same as [6a] for small to moderate values of the bearings.17 Finally, 

if b1, b2 and b3 are all small compared to 1, we can use the approximation log10(1+x) ≈ 0.434x 

to simplify [6b] as 

 log f0 ≈ logα + b logA + 0.434b1(R \ A)b + 0.434b2(V \ A)b + 0.434b3(P \ A)b [6c] 

Note that estimating [6c] requires a nonlinear regression because of the way the parameter b 

enters, and the model is a strongly nonlinear function of R \ A, V \ A and P \ A.  

Figures 7–9 show the partial residuals18 for the dependence of the log of audit fees on 

(R\A)0.141, (V \ A)0.141, and (P \ A)0.141 respectively. All of the relationships appear quite linear, 

consistent with the approximation in [6c]. The estimated parameters are b = 0.141, 

0.434b1 = 0.073±0.018, 0.434b2 = –0.015±0.010, and 0.434b3 = 0.086±0.022. It seems that 

receivables and payables require relatively more audit effort than other parts of the 

statements, while inventory requires slightly less than average effort. The bearings are all 

restricted to between 0 and π/2 or π/4 (radians), and from the figures it is clear that the 

bearings raised to the power 0.141 are usually between 0.5 and 1. Thus, the log(1 + …) in 

equation [6b] is never greater than about log(1 + 0.15), for which the linear approximation of 

[6c] is excellent. Consequently, although [6b] says that the three bearings interact in their 

effects on audit fees, to a very good approximation this interaction is negligible and each 

variable can be considered in isolation. It is not true, however, that the effect on audit fees is 

even approximately linear in the bearings themselves, nor in the corresponding ratios, nor in 

the underlying financial variables. This appears to discredit the specifications of both Choi et 

al. (2008) and Antle et al. (2006), which are commonly used in the literature. 

                                                      

17 Even if receivables are half of total assets, R/A = 0.5, the bearing is R\A = 0.46 radians. 

18 The partial residual essentially corrects for the effects of all the other variables in the regression, in 

this case for log(Assets), lagged log(Audit Fee), log(GDP per capita), industry-specific intercepts, and 

the other two of the three bearings. 
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The clearly apparent linearity of the relationship in each figure suggests quite strongly that 

differential audit effort does in fact explain the effects of these working capital items on audit 

fees, since that form of relationship is a very specific prediction which could hardly be 

expected if some other effect was primarily responsible. In addition, although different 

industries have different typical financial structures so that distinct patches of industry-

specific points can be seen in these figures, there does not appear to be any industry-specific 

variation in the relationships between these variables and the audit fees.  

b. Number of subsidiaries19 

Various studies have used the number of subsidiaries as a complexity measure. On its face, 

this makes sense, since typically each subsidiary is required to keep its own accounts, which 

must finally be consolidated. It will not usually be possible to pool the financial items (such 

as inventory or sales) of each subsidiary together for audit purposes, because the assets are 

separately recorded,20 are likely to be of different kinds (if, for example, one subsidiary 

supplies materials to another) and may well be in separate countries. 

As a first approximation, then, the audit effort required will be that for the audit of each 

subsidiary and then for the consolidation of the figures. Generally the cost of auditing the 

consolidation step is negligible compared to that of auditing the subsidiaries themselves, so 

that the total cost of auditing the parent (firm 0) and subsidiaries 1 to n will be nearly the sum 

of the costs of auditing a set of firms of various sizes, which happen to be part of the 

consolidated group. If the other variables are similar for each subsidiary, then the main driver 

of the total cost will be the assets of each subsidiary, Ai = xiA, where A is the group’s total 

assets and xi is the proportion of those assets held by parent or subsidiary i. That is, 

  f  =  ∑
i=0

n

 fi  ≈  α∑
i=0

n

 Ai
b
  =  α A

b
 ∑
i=0

n

 xi
b
     with       ∑

i=0

n

 xi = 1 [7] 

where the other determinants are omitted. This ignores for simplicity any intra-group 

eliminations needed; if these are significant, then the xi will sum to a bit more than 1. 

The effect is that for a consolidated group the fee will be scaled by an extra factor of ∑xi
b, 

where b is the power-law linking audit fees to assets as before (that is, it appears to have a 

value of about 0.1 or a little more). 

                                                      

19 An earlier form of the modelling in this section appeared in Dunmore and Shao (2006). 

20 If the corporation has a global ERP system or similar, then all transactions and assets may be 

recorded in a single system. However, for tax and limited liability purposes there must be clear records 

identifying which item pertains to which subsidiary, and assurance must be obtained at this level as 

well as for the consolidated group. In some countries the parent’s accounts are separately published and 

the audit opinion expressly covers the parent as well as the group accounts. 
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Ideally, we would need to know the number and sizes of the subsidiaries and the parent, so 

that we can evaluate ∑xi
b explicitly. However, it turns out that the sum is not very sensitive to 

the details of xi, and we can get a reasonable approximation quite easily. 

From the symmetry of the expression, we need to consider two extreme cases: one where one 

firm dominates, so that one xi is 1 and the others are effectively 0, so that ∑xi
b = 1; and the 

other where all firms are of the same size so that each xi is 1/(n+1) and ∑xi
b = (n+1)1-b. 

But because b is considerably less than 1, only values of xi which are extremely close to zero 

fail to contribute to ∑xi
b (see the horizontal axes of Figures 7–9 to illustrate this). 

Accordingly, for almost all combinations of xi, ∑xi
b is very close to (n+1)1-b. I ran simulations 

assuming the xi to be uniformly distributed on [0,1] subject to the summation constraint, and 

found that the expected value of ∑xi
b is 90-100% of (n+1)1-b for all plausible values of b 

provided that n is at least 11. And even for as few as 3 subsidiaries, the expected value is 75-

80% of (n+1)1-b. 

Provided there are more than just a handful of subsidiaries, then, the distribution of subsidiary 

sizes does not matter, and it is a good approximation to introduce a factor of (n+1)1-b to 

represent the cost of auditing subsidiaries. (Dormant subsidiaries should not be counted, of 

course.) Adding that correction to [6c] gives 

 log f0 ≈ logα + b logA + b′1(R \ A)b + b′2(V \ A)b + b′3(P \ A)b+ (1–b)log(n+1) [8a] 

where b′1 = 0.434 b1 etc. Here A, R, V and P are the consolidated values of assets, receivables, 

inventory and payables, and n is the number of subsidiaries (not counting the parent). 

Common practice is to introduce n either in the form of √n or as log(n+1) to account for the 

complexity of auditing corporate groups. This argument indicates that the √n formulation has 

the wrong functional form and that the log(n+1) is appropriate, except that the coefficient of 

log(n+1) is not a free parameter to be estimated in the regression but should be restricted to 

(1–b). This could be done by reformulating [8a] as 

 log 




f0

n+1
 ≈ log α + b log





A

n+1
 + b′1(R \ A)b + b′2(V \ A)b+ b′3(P \ A)b [8b] 

The parameter relationships in equation [8a] can be readily tested, but the data are not 

available at the date of this draft. 

c. Fees for non-audit work 

There have been two views of the effect of non-audit work on audit fees for the same client. 

Simunic (1984) showed that economies of scope might lead audit and nonaudit fees to 

increase together. A different argument goes back to DeAngelo (1981), that competition in 

the audit market drives audit fees down to somewhere close to the level at which economic 
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rents do not occur.21 The argument can be extended by assuming that an (incumbent or 

prospective) auditor expects that winning or retaining the audit will open opportunities for 

non-audit revenue which would not be available to them otherwise. In that case, any auditor 

bidding for the audit work must discount their fee by the expected profits on this “tied” non-

audit work, since otherwise some competitor will do so and will undercut them on the audit 

price. 

If auditing is sufficiently competitive and carries opportunities for tied non-audit work, we 

should expect that audit fees will be discounted22 dollar for dollar by the expected profits on 

that non-audit work. If the profit margin is µ, then the audit fee (omitting the effects of the 

control variables other than size) will be 

 f0 = α A
b – µN  [9] 

where N is the non-audit revenue, used as a proxy for the expected non-audit revenue. That is, 

the residual (in dollars) from the audit-fee regression should be proportional to the non-audit 

fee (in dollars), with a slope which is negative and of the magnitude of a profit margin (i.e. 

rather less than 1). 

Simunic’s model can be extended to give a rather different prediction. Simunic argued that 

the audit cost is some function of the quantity of audit services, which he wrote as Fa(qa); the 

arguments developed in section 2a of this paper imply that Fa(qa) = αA
b, again omitting the 

corrections for other control variables. That is, the auditor determines a quantity of audit work 

appropriate to the task (in contrast to Simunic’s assumption that the client can choose how 

much work the auditor should do). If the quantity of non-audit services is qc, Simunic’s model 

is that the stand-alone cost of this work is Fc(qc), but knowledge spillovers (economies of 

scope) save the auditor an amount g(qc), where gc is some unspecified concave function, and 

the auditor rebates a fraction η of that to the client as a reduction in the audit fee. Simunic 

considered the direction of changes in the optimal amounts qa and qc caused by those 

economies of scope, but did not present any functional forms. If we assume that N = Fc(qc) = 

pcqc where pc is the (constant) marginal cost of non-audit services, then we are led to an audit 

fee of 

 f0 = α A
b – η g(N/pc)  [10] 

                                                      

21 Consequently, DeAngelo interpreted ‘low-balling’ to win an audit as competitive economic 

behaviour, and the higher audit fees in later years as being ‘quasi-rents’ to recover the competitive 

initial discount, not economic rents which might pose a threat to the independence of the auditor’s 

judgment. 

22 The asymmetry that tied non-audit work is awarded to the incumbent auditor, rather than the audit 

being awarded to existing providers of other services, means that the fee discount must be on the audit 

price, not on the price of non-audit services. 
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So on reasonable extra assumptions, Simunic’s model of economies of scope suggests that the 

residual from the audit-fee regression should be the negative of a concave function of the non-

audit fee, rather than being proportional to it. 

The two models [9] and [10] are potentially distinguishable by whether the relationship 

between nonaudit fees and the residual from an audit-fee regression is linear or concave. 

Equation [9] is more refutable because it specifies both the functional form and the 

approximate slope, while equation [10] seems consistent with a wide range of functions; 

however, [10] is not consistent with a linear relationship, nor with one which is convex, nor 

with a positive slope. 23 

Because both the residuals and the non-audit fees scale with the size of the client, there are 

strong problems of heteroscedasticity, and deflating everything by (say) total assets gives 

ratios which are potentially infinite and not suitable as either dependent or independent 

variables in a regression.24 However, the bearings of the residual by total assets and non-audit 

fees by total assets are both bounded, and a proportional relationship between the residual and 

non-audit fees is equivalent to the same relationship between the bearings provided the 

bearings are not too large.25 

Figure 10 shows the relationship. The vertical axis gives the residual (actual audit fee minus 

modeled fee) for the audit fee model of equation [6c], that is, controlling for assets, lagged 

fees, GDP per capita, industry intercepts, and the three effort bearings; the horizontal axis 

gives the non-audit fees. Both are expressed as bearings by assets, and it can be seen that 

these bearings are very small so that a linear relationship between the bearings is equivalent to 

a linear relationship between the variables. 

The relationship is nearly linear, and the OLS regression has a positive slope of 0.126±0.014. 

The linearity and the magnitude of the slope, but not its sign, are consistent with the “tied” 

                                                      

23 Given certain assumptions about the elasticity of demand, Simunic’s model showed that both audit 

and nonaudit fees might be higher in the presence of economies of scope than without them. The 

argument failed, as he showed in his Appendix, if the auditor is constrained by auditing standards to 

provide a specified level of audit work. His reason for supporting a contrary assumption is presumably 

that he found empirically a positive association between audit and non-audit fees. However, even if the 

assumptions are accepted, his model shows that increasing economies of scope may lead to greater fees 

for both non-audit and audit services. However, this is not the same as showing that audit and non-audit 

fees are positively correlated: for example, if economies of scope were the same for every firm the 

model shows that audit and nonaudit fees might both be consistently higher than they would otherwise 

be for every firm; but that does not tell us how they are associated across firms. 

24 The ratio distributions (and hence the distribution of regression residuals) are extremely non-normal 

(Dunmore 2011). 

25 By expanding the series for the inverse tangent, it is evident that if x and y are financial variables 

with x = ky then x\A = k(y\A) – k
3(y\A)3/3 + …. If the bearing (y\A) is small enough, this is a 

proportional relationship between the bearings having the same constant of proportionality as between 

x and y themselves. 
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non-audit work pricing model. The sign is inconsistent with the version of economies of 

scope presented here, although it is consistent with Simunic’s flawed version, but the linearity 

is inconsistent with an economies-of-scope theory. 

There is another possible explanation, of course: the sign, the direction, and the linearity of 

the relationship are all consistent with the idea that the residuals are measured with some 

systematic error, which is size-related and therefore systematically related to N. If that 

explanation is correct, then all that is being observed here (and all that Simunic observed) is a 

Type I error.  

The detail presented here suggests that we do not yet have a correct understanding of the 

relationship between audit and non-audit fees. One of the advantages of developing a theory 

to the point of making precise quantitative predictions rather than purely directional ones is 

that it reduces the risk that we will think we understand some phenomenon when we do not. 

4. Conclusion 

In this paper, I have re-examined the conventional model for estimating the determinants of 

audit fees, in particular by trying to develop explicit functional forms that are mathematically 

defensible rather than simply adding extra proxies to a regression in a haphazard way. My 

concern has been to understand the issues that must be dealt with if we are to have a valid and 

reliable measurement of the determinants of audit fees. 

In section 2a I argued that the dependence on firm size must be a continuous, concave, 

nondecreasing function which approaches zero as size approaches zero. A power-law 

relationship, which implies a linear relationship between the logarithms of firm size and audit 

fees, is a plausible candidate but not the only one. In fact, plots such as Figures 2–5 suggest a 

noticeable upwards curvature in the log-log relationship. This might indicate that the power-

law form is invalid, or that variables correlated with firm size are biasing the apparent 

relationship. 

That ambiguity can now be resolved. Figure 11 graphs the partial residual of the logarithm of 

audit fees on the logarithm of total assets after controlling for the variables discussed in 

sections 2b and 3a. The moving average line closely follows the straight regression line, and 

the curvature has disappeared. It thus seems justified to assume that the power-law model 

gives a good description of the relationship over the entire range of firm sizes. 

In section 2b I introduced both lagged audit fees and GDP per capita in order to get a formula 

which actually measures the expected audit fee in dollars. Adding lagged audit fees reduced, 

but did not eliminate, the effect of firm size on audit fees; it greatly improved the R2 of the 

regression and removed the strong autocorrelation indicated by the Durbin-Watson statistic. 

Adding GDP per capita did not greatly change the result, but this variable is a poor proxy for 

the concept of the cost of audit resources.  

These two determinants do not appear to have been previously considered; they were 

introduced in order to make the formula produce a sensible estimate measured in dollars. 
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Introducing them changed the dimensions of the formula from dollars to the power 0.5 to 

dollars to the power 0.9 or so. 

In section 3a I considered some commonly used proxies for extra audit effort: receivables, 

inventory, and payables. I showed that they should affect the logarithm of audit fees in a 

power-law relationship, conveniently expressed in terms of powers of the bearings of these 

variables by total assets, with all of the powers being the same as that for total assets. This 

creates a nonlinear regression model, which seemed fairly well supported by the data, as 

shown by the linearity of Figures 7–9.  If this description is correct, it discredits the forms that 

have conventionally been used to control for these variables: the relationship is neither linear 

in a ratio nor logarithmic. 

In section 3b I argued that the extra cost of auditing a consolidated group comprising a parent 

and n subsidiaries takes a particular functional form, log(n+1), but with a specific coefficient 

restriction. That is best accommodated by dividing both the audit fee and the group total 

assets by (n+1), and otherwise proceeding as for a single company. 

Section 3c examined the effect of nonaudit fees on audit fees. Two previous theories of that 

relationship were considered, which make different predictions about the exact mathematical 

form. The data is strongly inconsistent with the idea that competitive pressures force auditors 

to discount audit fees by expected nonaudit profits, and weakly inconsistent with the idea that 

economies of scope drive the relationship. Further work may be indicated to improve the 

theoretical understanding of the relationship. However, if there are still measurement errors in 

the predicted audit fees (as there undoubtedly are), then relating the residual to nonaudit fees 

may simply be capturing errors in the measurement. Examples like this show the need for 

valid and reliable measurements of the expected audit fees, so that we can be confident of the 

correctness of measured departures from the expected fees. 

But the primary purpose of this paper is to develop a more valid and reliable measure of the 

expected audit fee; to what extent has it been achieved? Figure 1 illustrated the current state 

of the art, the variation in the reported power laws between audit fees and total assets which 

have appeared in various studies. If the measurement of audit fees is reliable, the same 

coefficient should be obtained on different data sets (or we should have a model that allows us 

to explain the differences). For example, if we evaluate the model for firms in different 

industries or years, or audited by different auditors, we should get the same coefficients. 

To assess this, Table 3 shows how the intercepts and the coefficients of the logarithm of 

assets, lagged audit fees, and GDP per capita vary when these coefficients are estimated 

separately for industries, for audit firms, and for years. The table displays 120 differences 

between coefficients and those of the reference group; of those, 13 (11%) are significantly 

nonzero at a 1% level. This is more than one would expect by chance, and implies that the 

model does not fully explain audit fees. Significant differences in log(Assets) or log(lagged 

Audit Fee) are always partly offset by an opposite-signed coefficient of the other variable, 

suggesting that multi-collinearity between these variables may be an issue. Audit fees for 

“Other Finance” companies are higher by a factor of 100.298 or double those for manufacturing 

firms after controlling for all other variables, and fees charged by BDO are a factor of 100.913 

or 8 times as high as those charged by other auditors for equivalent audits. Fees in 2005-2006 
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were about 3 times as high as usual, and audit fees for mining (other finance) companies are 

far more (less) sensitive to the proportion of receivables than those of firms in other 

industries. Some of these findings seem very improbable, and a more plausible explanation is 

that more work is needed to refine the model. (I have not considered every relevant control 

variable, for example.) But the strong impression from Table 3 is that the model gives fairly 

consistent estimates of parameters across a variety of subsets, and that it provides more 

reliable measurements of expected audit fees than conventional models do. 

If this is so, the best overall model does not need to be segmented by industry or otherwise, 

but should be estimated from all available data. The coefficients so obtained are presented in 

Table 4, both for estimating audit fees for the Compustat firms and total fees for the Global 

Vantage firms. The variables controlling for industry (etc.) have been removed, so the 

coefficients differ slightly from those in earlier tables. The sums of the coefficients of log 

assets, log lagged fees, and log GDP per capita add to nearly 1 for both models, which is an 

important test of validity. In addition, both models have good regression diagnostics with high 

R2 values and Durbin-Watson statistics close to 2. 

Table 4, then, leads to a tentative model for estimating audit fees 

 log10



ft

n+1
 = –0.113 + 0.116log10



A

n+1
 + 0.777log10(ft-1) + 0.086log10(GDP) 

  + 0.136(R\A)0.116 + 0.037(V\A)0.116 – 0.009(P\A)0.116 [11] 

for the expected audit fee in year t of a firm with n subsidiaries, total group assets A including 

receivables R and inventory V and having accounts payable P. This model is still tentative, 

and requires refinement by thoughtfully adding more control variables guided by explicit 

theories wherever possible; by seeking better proxies for certain concepts; and by 

investigating, and where necessary developing corrections for, the remaining apparent 

anomalies. But the approach suggested here should allow us to develop in a relatively short 

time a valid and reliable measure of expected audit fees, which can then be used consistently 

as a reference for exploring the causes of differences from these expectations. It should no 

longer be regarded as acceptable practice for each study using audit fees to throw several 

proxies into a regression model with an unjustified functional form and to re-estimate the 

parameters on each new set of data. A more disciplined approach would offer grounds to 

expect more progress in gaining a genuine understanding of the factors affecting audit fees 

than (as Hay et al. 2006 discovered) we have made in the three decades since Simunic 

pioneered the field. 
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Figure 2. Common logarithm of audit fees against common logarithm of total assets, Compustat 
firms 2002-2008. The heavy irregular line is the 400-point moving average; the straight 
line is the OLS regression (slope = 0.411±0.004). Points for individual firm-years are 
distinguished by industry. For visual clarity, at most 1,000 points are shown in each 
industry. 
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Figure 1. Slope of the regression of log audit fees on log total assets from selected studies 
(Simunic 1980, Craswell and Francis 1999, Antle et al. 2006, Ghosh and Lustgarten 
2006, Basioudis and Francis 2007, Gonthier-Besacier and Schatt 2007, Kealey et al. 
2007, Choi et al. 2008, Carson 2009). The error bars give the 95% confidence intervals 
for the estimates, based on the t statistics from the papers. 
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Figure 4. Common logarithm of audit fees against common logarithm of total assets, Compustat 
firms 2002-2008. The lines are the 400-point moving averages by auditor. 

 

Figure 3. Common logarithm of audit fees against common logarithm of total assets, Compustat 
firms 2002-2008. The lines are the 400-point moving averages by industry. 
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Figure 6. Common logarithm of audit fees (left panel) or total auditor remuneration (right panel) 
against common logarithm of GDP per capita, with firms identified by industry. The 
slopes of the regression lines are 2.80±0.10 and 1.06±0.01 respectively. 

 

Figure 5. Common logarithm of audit fees against common logarithm of total assets, Compustat 
firms 2002-2008. The lines are the 400-point moving averages for each year. 
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Figure 8. Partial residual of audit fees against the Inventory\Assets bearing. Compustat firms 
2002-2008, coded by industry. Heavy black line is the 400-point moving average, and 
the straight line is an OLS regression (slope = –0.015). The horizontal scale is linear in 
(V\A)0.141, but for convenience the values of (V\A) are marked on the axis. 

 

Figure 7. Partial residual of audit fees against the Receivables\Assets bearing. Compustat firms 
2002-2008, coded by industry. Heavy black line is the 400-point moving average, and 
the straight line is an OLS regression (slope = 0.073). The horizontal scale is linear in 
(R\A)0.141, but for convenience the values of (R\A) are marked on the axis. 
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Figure 10. Bearing (Residual Audit Fee\Assets) against (Non-Audit Fee\Assets). Compustat firms 
2002-2008, coded by industry. Heavy black line is the 400-point moving average, and 
the straight line is an OLS regression (slope = 0.126±0.014). Both axes have been 
truncated for clarity of display, but the regression line is based on all points. 

 

Figure 9. Partial residual of audit fees against the Accounts Payable\Assets bearing. Compustat 
firms 2002-2008, coded by industry. Heavy black line is the 400-point moving average, 
and the straight line is an OLS regression (slope = 0.086). The horizontal scale is linear 
in (P\A)0.141, but for convenience the values of (P\A) are marked on the axis. 
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Figure 11. Partial residual of logarithm of audit fees against logarithm of total assets, controlled for 
previous fees, GDP per capita, and the three effort-related bearings. Compustat firms 
2002-2008, coded by industry. Heavy black line is the 400-point moving average, and 
the straight line is an OLS regression (slope = 0.141).  
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Table 2. OLS log-log regressions of audit fees on the main variables, ± standard errors. Industry 
dummy intercepts applied (coefficients not reported). 

 
Log of Audit fees, 
Compustat firms 

Log of Auditor remuneration, 
Global Vantage firms 

Log Assets 0.497±0.004 0.113±0.003 0.112±0.004 0.733±0.003 0.108±0.003 0.135±0.003 

Log lagged fee  0.792±0.004 0.793±0.005  0.868±0.003 0.807±0.004 

Log GDP/capita   -0.03±0.05*   0.125±0.004 

(Sum of these) 0.497 0.905 0.875 0.733 0.976 1.067 

R2 0.51 0.88 0.88 0.67 0.93 0.94 

Durbin-Watson 0.84 2.15 2.16 0.73 2.14 2.12 

Sample size 15,192 11,451 11,451 30,236 21,440 21,069 

* Not significantly different from zero. All other coefficients are highly significant. 

Table 1.  Industry groupings used in this study. 
 

Industry SIC codes 

Primary industries 0100-0900 except 0700 agricultural services 

Mining 1000-1400 

Construction 1500-1731 

Manufacturing 2000-3990 

Utilities 4000-4991 except 4700-4899 transport/communications 

Trade 5000-5990 

REITs 6798 

Other Finance 6000-6799 except 6798 REITs 

Services 0700, 4700-4899, 7000-9998 
 



Table 3.  Coefficients ± standard errors for regressions of logarithm of audit fees on logarithm of assets, logarithm of lagged audit fees, and bearings for 
receivables, inventories and payables by assets, categorized by industry, auditor and year respectively. Coefficients that are significantly different 
from zero at 0.01 or better are presented in bold italics. The first line of each panel (Manufacturing, Ernst, and 2008) is the reference category; other 
coefficients in each column represent the difference from this reference category.  

 

Industry Intercept log(Assets) log(lagged AF) (Recv\Assets)
0.141 

(Inv\Assets)
0.141

 (Payables\Assets)
0.141

 

Manufacturing 0.084±0.054 0.141±0.007 0.763±0.009 0.122±0.055 0.025±0.036 0.083±0.052 

Services 0.128±0.093 -0.006±0.011 -0.006±0.015 -0.012±0.076 -0.046±0.039 0.011±0.077 

Other Finance 0.298±0.100 -0.034±0.014 0.031±0.022 -0.243±0.089 -0.062±0.043 -0.019±0.066 

Trade 0.271±0.107 -0.024±0.014 0.004±0.018 -0.087±0.061 -0.033±0.061 -0.038±0.092 

Utilities -0.365±0.168 0.041±0.019 -0.038±0.022 0.360±0.160 -0.014±0.055 -0.167±0.157 

Mining -0.234±0.246 0.052±0.027 -0.106±0.030 0.442±0.162 0.080±0.056 -0.012±0.176 

REITs 0.191±0.237 0.003±0.027 -0.052±0.037 0.029±0.084 0.043±0.140 -0.011±0.082 

Construction 0.008±0.510 0.024±0.054 -0.059±0.059 0.069±0.188 0.011±0.105 0.065±0.342 

Primary -0.067±2.733 0.179±0.369 0.026±0.484 -0.038±1.906 -2.909±4.681 0.484±1.191 

       

Auditors Intercept log(Assets) log(lagged AF) (Recv\Assets)
0.112 

(Inv\Assets)
0.112

 (Payables\Assets)
0.112

 

Ernst 0.256±0.059 0.115±0.008 0.768±0.011 0.133±0.029 0.016±0.013 0.088±0.040 

PwC -0.142±0.089 0.007±0.011 0.002±0.015 0.105±0.053 0.008±0.019 -0.021±0.062 

Deloitte 0.088±0.089 -0.032±0.011 0.044±0.016 -0.031±0.044 -0.011±0.019 -0.031±0.065 

KPMG 0.024±0.093 -0.018±0.012 0.030±0.016 -0.067±0.046 0.005±0.019 0.016±0.068 

Small -0.081±0.303 0.030±0.035 -0.067±0.043 0.318±0.189 0.051±0.044 -0.216±0.160 

Grant Thornton 0.518±0.302 0.007±0.033 -0.017±0.036 -0.262±0.161 0.016±0.053 -0.404±0.191 

BDO 0.913±0.337 -0.015±0.031 -0.081±0.042 -0.080±0.143 0.035±0.051 -0.351±0.247 

McGladrey 2.024±1.462 -0.094±0.158 -0.165±0.099 -0.067±0.938 0.035±0.295 -0.377±0.583 

       

Years Intercept log(Assets) log(lagged AF) (Recv\Assets)
0.097

 (Inv\Assets)
0.097

 (Payables\Assets)
0.097

 

2008 0.138±0.064 0.079±0.009 0.842±0.014 0.084±0.036 0.032±0.013 0.073±0.045 

2007 0.024±0.088 -0.010±0.012 0.020±0.019 0.010±0.049 -0.025±0.018 -0.054±0.061 

2006 0.452±0.097 0.050±0.013 -0.164±0.019 0.066±0.052 0.028±0.019 0.117±0.071 

2005 0.544±0.098 -0.011±0.013 -0.015±0.020 -0.068±0.054 -0.062±0.020 -0.091±0.073 

2004 -0.115±0.104 0.013±0.014 -0.006±0.021 0.077±0.054 -0.010±0.021 -0.018±0.077 

2003 -0.237±0.111 0.057±0.015 -0.026±0.022 0.011±0.058 -0.055±0.023 -0.157±0.094 

 



 

Table 4. Coefficients for a single model applied to all available data. The Coefficient columns give the 
coefficient ± the standard error. For the audit fees, the power b is 0.116; for total remuneration it 
is 0.132. 

 Logarithm of audit fees Logarithm of total remuneration 

 Coefficient t (p) Coefficient t (p) 

Intercept -0.113±0.306 -0.3 (n.s.) -0.609±0.030 -20.1(<0.0001) 

Log Assets 0.116±0.004 26.6 (<0.0001) 0.132±0.004 34.2(<0.0001) 

Log lagged fee 0.777±0.006 122.8(<0.0001) 0.810±0.005 168.8(<0.0001) 

Log GDP/capita 0.086±0.066 1.3(n.s.) 0.119±0.006 21.8(<0.0001) 

(Sum of these) 0.979  1.061  

(Recv\Assets)b 0.136±0.015 9.0(<0.0001) 0.109±0.014 7.7(<0.0001) 

(Inv\Assets)b 0.037±0.009 4.3(<0.0001) 0.025±0.009 3.0(0.01) 

(Payables\Assets)b -0.009±0.019 -0.5(n.s.) -0.030±0.016 -1.9(0.1) 

R2 0.88  0.93  

Durbin-Watson 2.16  2.09  

 


