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Price and Demand Effects in the Market for Audit Services


ABSTRACT


While the limitations of single equation audit fee models have been recognised, data limitations in respect of private sector audits have meant that the estimation of a simultaneous supply and demand model has been limited to the public sector audit market.  The aim in this paper is to combine publicly available audit fee data with proprietary data on audit hours to estimate a supply and demand system for the audit of Australian listed companies.  The results from this model suggest that the higher audit fees obtained by suppliers of non-audit services result from two influences:  a shift to the right in the demand curve and an upward shift in the supply-price function.  The benefits of any knowledge spillovers are more than offset by higher prices representing economic rents.


�
Price and Demand Effects in the Market for Audit Services


1 Introduction


Published evidence of the pricing of audit services in the private sector is based on the use of single equation models similar to those developed by Simunic (1980) and Francis (1984).  These models have exhibited good explanatory power and have consistently identified a fee premium for the large international audit firms that has been assumed to result from their investment in reputation (DeAngelo 1981).  In other respects, the research has produced some unexpected results.  For example, in a number of studies, audit fees for clients who purchase non-audit services (NAS) from their auditor have been found to be higher than for other clients (Simunic 1984, Simon 1985, Palmrose 1986, Turpen 1990, Davis, Ricchiute, and Trompeter 1993) and auditors do not appear to price risk (see, for example, Simon and Francis 1988).


One explanation for the unusual results obtained in prior research is the use of single equation models of audit fees rather than a model that captures both demand and supply effects.  To disentangle these effects properly, a model of the market for audit services is required where both the price and the quantity of audit services are determined simultaneously.  Such a model is presented in this paper and used to estimate the effect of NAS on the pricing of audit services by auditors and the demand for audit services by clients of several Australian audit firms.  The model can be seen as a simultaneous equations extension, with some other variations, of the approach in Davis et al. (1993).  The estimating equations are derived from microeconomic foundations drawing together the work of Simunic (1984) and O’Keefe, Simunic and Stein (1994).


When the model is estimated using a sample of Australian listed companies, the results indicate that audit fees are significantly higher for auditors who provide NAS.  The higher fees consist of two elements:  an increase in the quantity of audit hours demanded at any given unit price by firms who purchase NAS (a shift to the right in the audit demand function); and an increase in the unit price charged by auditors where NAS are provided, reflecting economic rents (an upward shift in the price function).  The latter result suggests that any knowledge spillovers are more than offset by higher prices representing economic rents.  Thus, the evidence lends some support to Simunic’s (1984) suggestion that auditors may use the audit to subsidise NAS.  The results are robust to a range of alternative estimating models that include different combinations of variables.  On the question of the elasticity of demand for auditing, the results are inconclusive:  the parameter estimate is not even weakly significant in most of the models estimated.  However, estimates of the slope of the price function are negative and strongly significant, which suggests that average costs of auditing decline over the range of output captured in the data.


In modelling the audit fee as a composite of price and quantity, both determined simultaneously, it is possible to address a number of subsidiary questions about the market for audit services.  Do audit firms price risk differently?  Does the composition of the audit team affect the pricing of audit services?  Do some audit firms have more monopoly power, and, therefore, extract more economic rents than others?  Although the results are not statistically significant, for these questions, the approach adopted allows these important audit pricing issues to be addressed.  The analysis also shows that the price and quantity of audit services are indeed endogenous and, therefore, that the use of a single equation model can result in simultaneity bias.


The remainder of the paper is organised as follows.  In the next section, a model is developed in which the audit firm and client jointly determine the price and quantity of audit services.  Based on this analysis, section 3 contains a discussion of the empirical model used to test the research hypotheses.  The characteristics of the data set are then discussed followed by empirical results, conclusions and limitations.


2  Audit pricing decisions


Simunic (1984, p. 681) views the audit fee as a composite variable, pqa, where qa is the quantity and p is the price of a standard unit of audit services.�  Simunic then develops the notion that clients have a demand function for a quantity of audit services, qa.  One reason is that clients may substitute external audit services for internal controls:  “the external auditor and internal controls are substitutes in control production” (Simunic 1984, p. 682).  The existence of a substitute for external auditing (up to a limit) implies that clients can vary their demand in response to changes in the price of the external audit relative to its substitute.  This gives rise to a demand function for the quantity of external audit services with the quantity demanded, qa, being a function of price, p.


The client’s demand decision 


Formally, the client’s problem is to choose qa to maximise:�


�EMBED Equation.3���		(1)


where �EMBED Equation.3���is a benefit function and it is assumed that �EMBED Equation.3���.


A first order condition for a maximum is:


�EMBED Equation.3���		(2)


which implies that a client purchases audit services up to the point where the marginal benefit is equal to the price.  The solution to (2) yields a demand function for audit services:


�EMBED Equation.3���		(3)


where quantity demanded is a negative function of price:  �EMBED Equation.3���.


The auditor’s pricing decision 


The auditor’s problem for a given engagement was described and applied first in O’Keefe et al. (1994) and later by Hackenbrack and Knechel (1997).  In the O’Keefe et al. model, the auditor produces a fixed level of assurance or quality at minimum cost.  This is achieved by determining the optimum combination of audit service inputs, which are measured using hours of various grades of professional labour (e.g., partners, managers etc.).�  A limitation of the O’Keefe et al. model is that it does not allow for the choice of the optimum quantity of audit services required to achieve the desired level of assurance.  That is, in terms of the Simunic model described above, qa is implicitly exogenous.  In this paper, this assumption is relaxed and auditors are allowed to choose the quantity of qa.  The level of qa is a risk management variable to the auditor; more auditing reduces the risks of incurring losses from failing to detect financial statement error.  Simunic (1984, p. 682) suggests that these losses are “probably an important cost component” and can be controlled by varying the extent of auditing.�  This implies that the quantity of audit services in a given engagement is an endogenous variable in the auditor’s optimisation problem.


Simultaneous optimisation


It is possible then to consider the client’s problem in Simunic (1984) and the auditor’s problem in O’Keefe et al. (1994) as a simultaneous optimisation problem in which the auditor and client jointly choose qa , where qa is produced at minimum cost.


The auditor’s problem for a given engagement is described as follows:


�EMBED Equation.3���		(4)


where �EMBED Equation.3��� is the profit from the production of audit services, qa; p(q) is the inverse of the demand function (3); hi is hours of quality (or productivity) i; wi is the charge-out rate for hours of quality i; costs are given by  �EMBED Equation.3���;� and it is assumed that �EMBED Equation.3���.  A first order condition for this problem is 


�EMBED Equation.3���	(5)


where�EMBED Equation.3���is a Lagrange multiplier.  The solutions to equations (5) yield optimal values of hi in terms of output of audit services, qa, from which the following cost function can be derived by substituting into the expression for C above:�


�EMBED Equation.3���		(6)


Marginal cost, �EMBED Equation.3���, is positive and increasing in qa:  �EMBED Equation.3��� and �EMBED Equation.3���.


The auditor’s profit maximising choice of qa is given by equating marginal cost and marginal fee revenue.  From (3), marginal fee revenue is:


�EMBED Equation.3���	(7)


Equating marginal cost and marginal revenue yields


�EMBED Equation.3���		(8)


Equation (8) gives the auditor’s optimum price per unit of audit services.  The equilibrium level of qa and p is jointly determined from (3) and (8).


3 Methodology


Equation (8) cannot, strictly speaking, be interpreted as a supply function because the quantity supplied depends on the price elasticity of demand.  There is, therefore, no unique relationship between p and qa supplied by the firm.�  Moreover, in practice (8) is not realistic as a price-setting equation for audit firms.  One reason is that marginal costs are almost impossible to estimate for multi-product firms like audit firms.  Also, the marginalist approach assumes that the firm can make incremental adjustments to qa during the audit engagement to determine the profit maximising level of qa.�  In practice, the audit firm, like most other firms, can be expected to set prices on the basis of average variable cost plus a mark-up.  Moreover, it can be shown that, if the price elasticity of demand is subjectively estimated, the price and output outcomes based on the mark-up approach are equivalent to those obtained using the profit maximising approach in (8).�  This means that (8) can be replaced, for estimating purposes, with a price-setting equation based on average variable costs and this will be consistent with maximising profits using the marginalist analysis.  Such a price-setting equation is of the form:


�EMBED Equation.3���		(9)


where AVC is average variable cost and GPM is a gross profit margin.  In the estimating model below, the equation based on (9) is referred to as the supply-price function.


Another problem in attempting to apply the above model is that neither p nor qa is directly observable; only the fee, pqa, and audit hours, h1,..,hk, are observable. This problem is dealt with by calculating a weighted aggregate measure of hours and using this to proxy for audit services, qa, in the estimating equations.  Accordingly, p is simply the audit fee divided by weighted aggregate audit hours.  As a first step, a quality adjusted measure of aggregate audit hours, H, is calculated by weighting the hours of a given quality, h1,..,hk , by the charge-out rate applying to those hours as a fraction of the charge-out rate for hours performed by general audit staff which we call “auditor” hours.  The variable H can, therefore, be interpreted as equivalent auditor hours.  The calculation is:


�EMBED Equation.3���


where �EMBED Equation.3���is the charge-out rate for auditor hours; k=4 for this data set, consisting of partner hours, manager hours, auditor hours and support hours.  Following O’Keefe (1994), qa is assumed to be a monotonic increasing function of h1,..,hk and, therefore, of H.  On this basis, H is used as a proxy for qa, implying that one unit of qa is equal to one unit of H and,  therefore, p=fee/H.�


Equations (9) and (3) apply to particular clients and auditors.  In order to estimate (9) and (3) from a cross-section of heterogeneous clients, it is necessary to control for exogenous client characteristics in both equations.�  Hence, the estimating equations, described below, include a vector of client characteristics as independent variables in both equations.  Similarly, because the sample includes observations from three audit firms that may adopt different marketing strategies and exhibit different attitudes to risk, dummy variables are included for two of the auditors.


From the above analysis, the two endogenous variables in the model are p and H and the following simultaneous equations model is estimated:


log (H)i =	a0 + a1log(p)i + a2log(ta)i + a3aud1i + a4aud2i + a5lossi + a6sdreti + a7dttai +  a8topi + a9dirshi + a10 log(nas)i + a11aud1*log(p)i + a12aud2*log(p)i + (1 	(demand function)


log (p)i =	b0 + b1log(H)i + b2log(ta)i + b3aud1i + b4aud2i + b5catai + b6log(nas)i + b7subi +  b8tenurei + b9lossi + b10sdreti + b11dttai + b12aud1*lossi + b13aud2*lossi + b14aud1*psenhrsi + b15aud2*psenhrsi + (2 	(supply-price function)


where:�log(H)	= natural log of equivalent audit hours;�log(p)	= natural log of average hourly audit fees;�log(ta 	= natural log of total assets ($000's);�aud1	= indicator variable, first auditor = 1;�aud2	= indicator variable, second auditor = 1;�loss	= indicator variable, reported loss in any of past three years = 1;�sdret	= standard deviation of shareholders’ returns;�dtta	= ratio of long-term debt to total tangible assets;�top	= proportion of shares held by 20 largest shareholders;�dirsh	= proportion of shares held by company directors;�nas	= natural log of total other fees paid to the auditor;�audj*log(p) 	= interaction term capturing degree of monopoly power, j=1,2;�cata	= ratio of current assets to total assets;�sub	= square root of the number of subsidiaries;�tenure	= years of auditor tenure;�audj*loss	= interaction term to capture auditor j’s pricing risk; and�audj*psenhrs	= ratio of manager and partner hours to total audit hours for auditor j. 


Hypotheses


As noted in the introduction, audit fees for clients who purchase non-audit services (NAS) from their auditor have been found to be higher than for other clients.  The explanations for this positive association are varied.  Simunic (1984) suggests that, assuming clients have an elastic demand for auditing and can substitute additional audit services for internal control, knowledge spillovers lead to lower unit prices and higher fees for audit services.  Alternatively, higher audit fees may be explained by economic rents arising from auditors either failing to pass on cost savings arising from knowledge spillovers (tested but not supported in Davis et al. (1993)) or recouping losses from NAS where NAS fees are set below average variable cost as a “predatory pricing” tactic (Simunic 1984).�  A further possibility is that changes in the accounting and control systems associated with NAS require additional audit work (Palmrose 1986, Davis et al. 1993).


The purpose in developing this model is to test the following hypotheses about the determination of audit prices:


the null hypothesis that the coefficient on NAS in both the demand and price equations is equal to zero;


there is no difference in the pricing of risk by the three auditors in the sample, that is, the coefficients on the interaction dummies aud1*loss and aud2*loss in the supply-price equation are equal to zero;


the composition of the audit team has no effect on the supply-price after controlling for the different charge-out rates of the team members, that is, the coefficients on the interaction dummies aud1*psenhrs and aud2*psenhrs in the supply price equation are equal to zero; and


there is no difference in the degree of monopoly power of the three auditors, that is, the coefficients on the interaction dummies in the demand equation, aud1*log(p) and aud2*log(p) are equal to zero.


4 Data


While data on audit and other fees paid to auditors are publicly available in Australia, data on the quantity of auditing is required to estimate the demand and supply system.  To obtain that data, audit firms in Sydney were approached and asked to provide details of the actual hours taken to complete their audits and the classification of those hours by employee.  The managing partners of three of the Big 6 agreed to provide the data on a strictly confidential basis.�  Data collection sheets were prepared for each of the audit firms’ listed companies and were given to the managing partners who distributed them to the engagement partners.  A total of 136 usable responses were returned.


The data collected from the engagement partners consisted of the actual hours spent on the audit most recently completed in total and classified according to the staff classifications of partner, manager, auditor and support.  Other publicly available data required to run an audit-fee model were obtained from the Who Audits Australia? database.  In respect of NAS fees, clients are required to disclose the total fees paid to auditors of the holding company and subsidiaries but are not required to disclose the nature of the services obtained.  Consequently, NAS fees cannot be classified as recurring and non-recurring.


The sample companies are not representative of the population of Australian listed companies; they are all audited by Big 6 firms.  Descriptive statistics for the sample companies and the population are set out in Table 1.  As might be expected, the sample companies are significantly larger; have a greater number of subsidiaries; purchase more non-audit services from their auditor; and have a significantly greater proportion of invested capital held by the companies’ directors.


Table 1 about here


5 Results


Tests for endogeneity


The maintained hypothesis in the model is that H and p are jointly determined.  This is the basis for the simultaneous equations model, rather than a single equation model.  To test this, a Hausman test for endogeneity of H was used.  The null hypothesis is that H is exogenous while the alternative hypothesis is that it is jointly determined with one or more of the other variables.  If exogeneity is rejected, OLS estimates will be biased and inconsistent and OLS is not the appropriate technique to estimate auditors’ supply functions.  The p value of the Hausman test statistic is 0.00 which suggests that exogeneity can be rejected at the 1% level of significance.


The reliability of the Hausman test is critically dependent on the choice of the instrumental variables.  For this reason, the robustness of the results was checked by estimating the supply function under OLS and comparing the results to those obtained using 2SLS.  If the results are qualitatively similar, this would suggest that H is not endogenous.  As is evident from Table 2, the results for OLS and 2SLS are quite different.  This supports the results of the Hausman test that H is endogenous.


Table 2 about here


Goodness of fit


Comparisons of the goodness of fit for the OLS and 2SLS models is complicated because, in a simultaneous equation model, R2 can vary from minus infinity to plus one and, therefore, is not a meaningful measure of goodness of fit (Kakwani and Sowey 1996).  A relatively straightforward alternative is to adopt the square of the correlation coefficient between the fitted and raw values of the dependent variable in each structural equation as the measure of the goodness of fit in each case (Kakwani and Sowey 1996).


Supply and demand estimation


The comparison of the 2SLS model with a single equation model is also useful for the purpose of comparing results based on Australian data with those of Davis et al. (1993) who use US data to estimate a single equation model regressing total audit fees on audit hours and various measures of NAS.�  The inclusion of hours as an explanatory variable controls for audit effort and, therefore, the coefficient on NAS can be interpreted as a measure of the economic rents in the audit fee arising from provision of NAS.  The coefficient on NAS in Davis et al. (1993, p. 136) is not significant and they argue that the higher fees paid by purchasers of NAS “are associated with a proportional increase in audit effort”.


As is evident from Table 2, using 2SLS, the coefficient on the NAS variable is positive and significant in both the supply and demand equations.�  This evidence is not consistent with the knowledge spillover explanations but is consistent with the suggestions of Palmrose (1986) and Davis et al. (1993) that changes in the accounting and control systems associated with NAS require additional audit work.


The coefficients on the risk variables — loss, sdret, dtta and the interactive terms, aud1*loss and aud2*loss — are not significantly different from zero in both the supply and demand equations.  It would appear that, when faced with increased risk, auditors of the sample companies neither increased the amount of time taken to complete the audit nor raised the level of fees.


The coefficients on the interaction terms, aud1*psenhrs and aud2*psenhrs, in the supply price equation are not significantly different from zero which suggests that the composition of the audit team has no effect on the supply-price after controlling for the different charge-out rates of the team members.


The coefficients on the interaction terms in the demand equation, aud1*log(p) and aud2*log(p), are also not significantly different from zero.  This implies that none of the audit firms is able to exercise a higher degree of monopoly power than either of the other two auditors.


The negative and highly significant slope coefficient in the supply equation (log(H)) in both models implies that average costs are decreasing over the range of output represented by the data.  The slope of the demand function (log (p)) is not even weakly significant and inferences cannot be drawn about demand elasticity.


6  Sensitivity analyses


To test the sensitivity of the results to model specification several other models were estimated: a more parsimonious model (Model 2) was constructed by eliminating from the supply equation the insignificant risk variables (loss, sdret and dtta).  As indicated in Table 3, the coefficient on NAS in Model 2 is still highly significant in both the supply and demand equations (p=0.01).


Table 3 about here


Two other models were estimated for which the results are not reported.  In Model 3, the interaction terms between auditor and both team composition and risk were dropped from the supply function and the interactions between auditor and price were dropped from the demand function.  In addition, loss and dtta were dropped from the model.  When this model was estimated, the coefficient on NAS, in the supply function, was not as significant (p = 0.16) as in the models described above but, in the demand equation, it was still highly significant (p = 0.01).  The goodness of fit for the demand equation was much lower (0.12) and for the supply equation was slightly higher (0.69).


Model 4 was estimated with the risk variables eliminated from the supply equation and the auditor interactions eliminated from both functions.  The results for Model 4 were similar to Model 3.  The coefficient on NAS in the supply-price equation was less significant than in Models 1 to 2 but more significant than Model 3 (p = 0.10) but still highly significant in demand equation (p = 0.02).  Goodness of fit for the demand equation was even lower than for Model 3 and much lower than for Models 1 and 2; for the supply-price equation, 0.66 and for the demand equation, 0.06.


In general, therefore, the results from alternative specifications of the model suggest that omitting the interaction variables does not affect the significance of NAS in the supply-price equation but reduces, to some degree, its significance in the demand equation.  Omitting the test variables does not affect the goodness of fit for the supply equation but substantially reduces it for the demand equation.


As noted above, the sample used to estimate the models comprises Big 6 audits only and is not representative of the population of Australian listed companies.  While this is a limitation of the above analysis, the audit firms represented account for 54 per cent of Sydney based audits and 48 per cent of the total listed company audits.  Consequently, while the sample may be small, compared to other audit fee studies, and includes only clients of Big 6 auditors, the results obtained can be interpreted as representative of a large proportion of Australian listed company audits and, thus, provide some additional insights into the pricing of audit and non-audit services.


Summary and conclusions


Prior research into factors affecting the level of audit fees charged in the private sector has been based on single equation models raising concerns about the effect of simultaneity bias.  In this paper, proprietary data on audit hours obtained from three Big 6 audit firms was combined with publicly available audit fee data to estimate a supply and demand system for the audit of Australian listed companies.


The results from simultaneously estimating auditor supply and demand models suggest that the higher audit fees obtained by suppliers of non-audit services result from two influences:  a shift to the right in the demand function and an upward shift in the supply-price function.  Consequently, any benefits from knowledge spillovers are more than offset by higher prices representing economic rents.  The results also indicate that auditors are not pricing risk and are competitive in their pricing strategies.


�
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�
Table 1


Descriptive statistics


	Sample	Population


Variable a	Mean	Standard deviation	Mean 	Standard deviation	p-value


log(H)	6.184	1.357�log(ta)	11.153	2.296	10.690	2.265	0.000�cata	0.317	0.269	0.365	0.301	0.222�sdret	10.901	8.430	12.533	8.294	0.111�dtta	0.158	0.235	0.220	1.688	0.231�sub	3.309	3.441	2.744	2.834	0.005�tenure	6.478	5.041	7.045	5.363	0.591�log(nas)	3.362	2.420	2.737	2.200	0.005�top	0.644	0.237	0.671	0.368	0.227�dirsh	0.145	0.215	0.207	0.336	0.005�loss	0.419		0.536�aud1	0.257		0.158�aud2	0.368		0.143�aud3	0.375		0.190


Sample size	136	1019


a	log(H) =	log of total audit hours;�log(ta) =	log of total assets in thousands;�cata =	ratio of current to total assets;�sdret =	standard deviation of returns;�dtta =	ratio of long term debt to total tangible assets;�sub =	number of subsidiary companies;�tenure =	length of auditor tenure in years;�log(nas) =	log of total non audit fees paid to auditors; �top =	proportion of shares held by top 20 shareholders;�dirsh =	proportion of shares held by directors;�loss =	categorical variable; companies reporting a loss in last three years = 1;�aud1 =	auditor indicator variable;�aud2 =	auditor indicator variable; and�aud3 =	auditor indicator variable.


Table 2


Parameter estimates for the supply equation:  Model 1�(dependent variable log (p))


	Panel A:  Two-stage least squares	Panel B:  Ordinary least squares


Variable a	Coefficient	Std. error	p-value 	Coefficient	Std. error	p-value


Constant	-1.077	0.660	0.106	-2.499	0.434	0.000


log(H)	-1.269	0.138	0.000	-0.673	0.056	0.000


log(ta)	0.448	0.054	0.000	0.327	0.035	0.000


aud1	0.564	0.442	0.205	-0.167	0.302	0.582


aud2	0.762	0.329	0.022	-0.112	0.204	0.583


cata	0.955	0.264	0.000	0.582	0.183	0.002


loss	0.117	0.207	0.575	0.215	0.149	0.150


sdret	0.014	0.010	0.151	0.012	0.007	0.082


dtta	0.282	0.298	0.346	-0.039	0.210	0.852


sub	0.127	0.026	0.000	0.098	0.018	0.000


tenure	0.138	0.066	0.040	0.098	0.047	0.041


log(nas)	0.155	0.049	0.002	0.032	0.031	0.311


aud1*psenhrs	-1.820	1.395	0.194	-0.005	0.973	0.996


aud2*psenhrs	-0.331	0.600	0.582	0.747	0.406	0.068


aud1*loss	-0.144	0.328	0.662	-0.331	0.235	0.161


aud2*loss	-0.297	0.291	0.310	-0.394	0.209	0.062


Sample size	136	136�Goodness of fit b	0.66	0.69�F-statistic*		21.02


a	log(H) =	log of total audit hours;�log(ta) =	log of total assets in thousands;�audi =	categorical variable for auditor;�cata =	ratio of current to total assets;�loss =	categorical variable; companies reporting a loss in three prior years = 1;�sdret =	standard deviation of returns;�dtta =	ratio of long term debt to total tangible assets;�sub =	number of subsidiary companies;�tenure =	length of auditor tenure in years;�log(nas) =	log of total non audit fees paid to auditors; and�audi*psenhrs =	interactive variable; auditor and proportion of seniour hours; and�audi*loss =	interactive variable; auditor and loss in three prior years.


b	For 2SLS, goodness of fit is calculated as the square of the correlation coefficient between the fitted and raw values of the dependent variable.


Table 2  continued


Parameter estimates for the demand equation:  Model 1�(dependent variable log (hrs))


	Panel A:  Two-stage least squares	Panel B:  Ordinary least squares


Variable a	Coefficient	Std. error	p-value 	Coefficient	Std. error	p-value


Constant	4.448	4.752	0.351	-1.016	0.654	0.123


log(p)	1.362	1.861	0.466	-0.827	0.133	0.000


log(ta)	0.268	0.126	0.036	0.382	0.046	0.000


aud1	-2.947	3.157	0.353	0.615	0.547	0.264


aud2	-2.862	3.017	0.345	0.645	0.336	0.057


loss	-0.203	0.335	0.546	0.055	0.143	0.701


sdret	0.011	0.018	0.548	0.021	0.009	0.016


dtta	0.350	0.467	0.455	0.309	0.261	0.239


top	-0.172	0.676	0.800	0.404	0.264	0.129


dirsh	-0.166	0.556	0.766	0.010	0.301	0.975


log(nas)	0.222	0.069	0.002	0.184	0.034	0.000


aud1*log(p)	-1.894	1.863	0.311	0.255	0.243	0.295


aud2*log(p)	-2.006	1.812	0.270	0.116	0.160	0.472


Sample size	136	136�Goodness of fit b	0.42	0.77�F-statistic		38.15


a	Variables are as defined above with the addition of:�audi*log(p) = interaction term capturing degree of monopoly power, j=1,2.


b	For 2SLS, goodness of fit is calculated as the square of the correlation coefficient between the fitted and raw values of the dependent variable.


Table 3


Parameter estimates for the supply equation:  Model 2�(dependent variable log (p))


	Panel A:  Two-stage least squares	Panel B:  Ordinary least squares


Variable a	Coefficient	Std. error	p-value 	Coefficient	Std. error	p-value


Constant	-0.578	0.567	0.310	-1.934	0.377	0.000


log(H)	-1.245	0.130	0.000	-0.680	0.056	0.000


log(ta)	0.410	0.049	0.000	0.293	0.033	0.000


aud1	0.441	0.427	0.304	-0.294	0.300	0.330


aud2	0.652	0.315	0.041	-0.222	0.200	0.269


cata	0.853	0.244	0.001	0.576	0.177	0.002


sub	0.142	0.024	0.000	0.107	0.017	0.000


tenure	0.146	0.065	0.027	0.106	0.048	0.029


log(nas)	0.153	0.047	0.001	0.043	0.031	0.171


aud1*psenhrs	-1.557	1.359	0.254	0.104	0.982	0.916


aud2*psenhrs	-0.194	0.577	0.738	0.782	0.407	0.057


aud1*loss	0.007	0.260	0.980	-0.045	0.193	0.815


aud2*loss	-0.144	0.216	0.508	-0.141	0.161	0.382


Sample size	136	136�Goodness of fit b	0.65	0.69�F-statistic		21.02


a	Variables are defined in Table 2.


b	For 2SLS, goodness of fit is calculated as the square of the correlation coefficient between the fitted and raw values of the dependent variable.


Table 3  continued


Parameter estimates for the demand equation:  Model 2�(dependent variable log (hrs))


	Panel A:  Two-stage least squares	Panel B:  Ordinary least squares


Variable a	Coefficient	Std. Error	p-value 	Coefficient	Std. error	p-value


Constant	4.448	4.752	0.351	-1.016	0.654	0.123


log(p)	1.362	1.861	0.466	-0.827	0.133	0.000


log(ta)	0.268	0.126	0.036	0.382	0.046	0.000


aud1	-2.947	3.157	0.353	0.615	0.547	0.264


aud2	-2.862	3.017	0.345	0.645	0.336	0.057


loss	-0.203	0.335	0.546	0.055	0.143	0.701


sdret	0.011	0.018	0.548	0.021	0.009	0.016


dtta	0.350	0.467	0.455	0.309	0.261	0.239


top	-0.172	0.676	0.800	0.404	0.264	0.129


dirsh	-0.166	0.556	0.766	0.010	0.301	0.975


log(nas)	0.222	0.069	0.002	0.184	0.034	0.000


aud1*log(p)	-1.894	1.863	0.311	0.255	0.243	0.295


aud2*log(p)	-2.006	1.812	0.270	0.116	0.160	0.472


Sample size	136	136�Goodness of fit b	0.42	0.77�F-statistic		38.15


a	Variables are defined in Table 2.


b	For 2SLS, goodness of fit is calculated as the square of the correlation coefficient between the fitted and raw values of the dependent variable.


�	Simunic’s description relates to management advisory services (MAS) in the first instance but he notes that “it is also a useful way to view the audit” (p.682).


�	This is a simplified representation of the client’s problem in Simunic (1984).  The problem here is a partial equilibrium problem for the client because it ignores the benefits and costs of other services and inputs purchased by the client.  Simunic (1984) includes MAS and internal controls but ignores other resources purchased by the client firm.  Hence, the problem in Simunic (1984) is also a partial equilibrium problem.  However, including all resources purchased by the firm would not alter, for our purposes, the important property that quantity demanded of external audit services is a function of their own price.


�	O’Keeefe et al. (1994) do not consider capital inputs.


�	Also, the auditor’s clients can be seen as a portfolio of risky assets and the optimum risk to accept on a particular audit is a mean–variance decision problem (Simunic and Stein, 1990).  We do not, however, attempt to model this decision problem.


�	For simplicity all costs are assumed to be variable.  However, allowing for fixed costs does not alter the solution to the problem.


�	This is the standard neoclassical derivation of the cost function for the firm using the method of Lagrange multipliers.


�	This is the result in the neoclassical theory of the firm that has a degree of monopoly power.  Given the marginal cost of the auditor, the same quantity will be offered at different prices depending on the price elasticity of demand, which in turn depends on the slope of the demand function, �EMBED Equation.3���, in the second term on the right of (8).  If, on the other hand, the auditor faced a perfectly elastic demand curve for qa, the second term on the right of (8) would equal zero and p would equal marginal cost, and, in that case, (8) would describe an (inverse) supply function.  


�	The level of qa for a given audit is more likely to be negotiated at the time of the engagement.


�	See, for example, Koutsoyiannis  (1975, pp. 279–280).  A necessary but not restrictive condition is that there is a flat stretch in the firm’s average cost schedule which reflects the fact that firms typically build in some reserve capacity into the scale of their operations.


�	An implication of equating audit services with audit hours is that, implicitly, the marginal product of H is assumed constant and equal to 1, which in turn means that marginal costs are constant.  This is consistent with the average cost pricing model described above.


�	Examples of audit-fee models estimated using Australian data are found in Craswell, Francis and Taylor (1995) and Craswell and Francis (1999).


�	On the last point, it is probable that the market for NAS is more competitive than the market for audit services.  Hence, demand for NAS is more elastic than the demand for audit services.  In this situation, it is optimal for the auditor to “price discriminate” in charging out hours at a lower rate for NAS than for audit services, to the point where it may be optimal to take a loss on NAS.


�	The data were provided on condition that the identity of the audit firms and their clients were not disclosed and that the data would not be given to third parties.


�	Note that they use total fees as the dependent variable whereas we use the price per unit of audit services, that is, the average fee.  Also, their model is linear in levels whereas ours is linear in logs.  Log form is a way of minimising heteroskedasticity whereas they do this by estimating the model using weighted least squares.  The two approaches can be related in the sense that a log-linear model in the average fee (our model) can be specified as a multiplicative model in the level of total fees.  So our model could be specified as multiplicative in the variables in their model.


�	However, using OLS, the coefficient is insignificant in the supply equation but positive and significant in the demand equation.
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