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AUDIT PLANNING AND PRICING DURING THE PERIOD SURROUNDING PASSAGE OF THE SARBANES-OXLEY ACT

ABSTRACT: This paper addresses two issues regarding shifts in the audit market resulting from recent accounting scandals and resulting regulatory changes. First, we examine whether increases in audit fees since 2000 are driven by increased testing versus hourly billing rates. Using proprietary data from a single large audit firm for 2001-2003, we find that planned effort increased during this period, consistent with the accelerating litigation environment and regulatory scrutiny, but the average billing rate did not correspondingly increase. Second, we study the extent to which auditors’ planning and pricing responses to specific sources of risk changed during this period, finding increased responsiveness to financial risk and client size. Our findings imply that observed fee increases during our study period arose mainly from increased scrutiny of clients rather than from increases in billing rates, contrary to concerns that auditors are extracting higher rents from clients beyond compensation for increased testing.
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AUDIT PLANNING AND PRICING DURING THE PERIOD SURROUNDING PASSAGE OF THE SARBANES-OXLEY ACT

I. INTRODUCTION

The purpose of this paper is to investigate how audit planning and pricing decisions shifted during 2001-2003, a time period of significant upheaval in the audit services market. The most important events during this time include the accounting scandal at Enron in Fall 2001 and the associated collapse of Arthur Andersen in Spring 2002, the accounting scandal at WorldCom in Summer 2002, and the passage of the Sarbanes-Oxley Act in July 2002. In response to this upheaval, audit firms are charging significantly higher audit fees (e.g., Koehn and Del Vecchio 2004; Gullapalli 2005). However, questions are being raised regarding whether such fees are justified or whether audit firms are engaging in “price gouging” due to market opportunity (Brewster 2005; Kirchgaessner and Parker 2005). 

Recent studies using publicly available audit fee data shed some light on this issue, demonstrating increasing audit fees in recent periods, but with different associations between publicly available measures of client risk and total audit fees depending on the time period of investigation and the nature of the audit firm studied (Menon and Williams 2001; Carson et al. 2004; Francis and Wang 2004). However, the use of publicly available fee data in these studies does not allow disentangling the effects of audit effort from audit pricing decisions. Disentangling the total audit fee into its audit effort and billing rate components is particularly important to understanding the potential audit quality implications of longitudinal increases in audit fees. For example, increasing billing rates without corresponding increases in audit effort may imply opportunistic pricing on the part of audit firms. In contrast, increasing audit effort as an explanation for increases in audit fees implies enhanced scrutiny of audit clients, with associated positive implications concerning audit quality.

In order to consider changing total audit fees in this important time period, and to disentangle the fees into audit effort and audit pricing components, we examine proprietary data provided by a participating audit firm regarding its continuing, publicly traded audit clients for engagements performed during 2001-2003, including engagement partners’ assessments of financial risk (financial ratios and a measure of client strategic position), audit risk (internal controls, financial reporting quality, and management integrity), and auditor business risk (client asset size), along with total audit hours and billing rates.
 As noted by DeFond (2004), the use of proprietary data capturing multiple sources of risk provides an important contribution to the auditing literature, which primarily relies on publicly available data. The data include auditors’ assessments on over 1,500 clients in each year. We use descriptive statistics to investigate how the audit firm’s portfolio of clients changes in terms of risk over the sample time period. We then use linear regression models of effort and average hourly billing rates to test our expectations that these specific client risks will be positively associated with effort and billing rates, and that this association will be increasing over the time period of our sample. 
Our results reveal several important insights. As a preliminary step, we first examine the risk status of the firm’s portfolio of clients over this time period. We find relative stability in the financial risk of the firm’s client portfolio, and a reduction in audit risk related to significant weaknesses in internal controls and problems with management integrity. The average asset size of the firm’s clients fell somewhat during the period, and the industry composition of the firm’s clients shifted away from the service industry and toward the manufacturing industry. These results contribute to existing literature by providing contemporary descriptive evidence on the evolution of one audit firm’s client portfolio, extending prior research on audit firm portfolio management that is becoming dated and that only considers client financial risks (Jones and Raghunandan 1998; Francis and Reynolds 2002; Francis and Krishnan 2003; Choi et al. 2004; DeFond 2004), or that does not extend over multiple time periods (Johnstone and Bedard 2004). Combined with the results in Johnstone and Bedard (2004), this paper illustrates the risk dimensions on which one audit firm’s client portfolio is changing, at least in part due to success in its purposeful portfolio management decisions that emphasize the elimination of overly-risky clients and the acceptance of new clients that are less risky than existing clients. 

Our most important findings concern the evolving nature of risk management within the firm during the sample period. Results of our audit effort model show strong responses to various financial risk, audit risk, and auditor business risk variables. Our findings are also consistent with an overall increase in effort through the sample period, and with increases in effort particularly applied toward larger clients, and those with higher leverage and weaknesses in strategic position. In contrast, our model of price-level adjusted billing rates demonstrates little overall change in risk responsiveness during the sample period, with increase only in the association of billing rates with client size. These results contribute to existing literature on audit planning and pricing by demonstrating increasing audit effort coupled with very small changes in billing rates, implying that increases in total audit fees reported in studies using publicly available data may be explained primarily by increased scrutiny of audit clients. These results help to refute claims by some executives that audit firms are engaging in “price gouging” (Brewster 2005) during this period of regulatory scrutiny and a reduction in the number of top-tier audit firms following the demise of Arthur Andersen. 

The remainder of this paper proceeds as follows. Section II describes prior research on audit firm business risk management and outlines our hypotheses. Section III describes our methods, and Section IV describes the results. Section V discusses limitations of our analyses and presents our conclusions. 

II. HYPOTHESIS DEVELOPMENT

Audit firm business risk is the risk that engagement fees will not cover the long-run costs of performing audit engagements. Audit firms manage this risk in several ways. One of these is client portfolio management; i.e., making decisions regarding the risk-reward tradeoffs in the client base, focusing particularly on client acceptance and client continuance decisions (Huss et al. 1993; Johnstone 2000; Bell et al. 2002). In addition, audit firms manage risk through pricing the engagement and planning for the engagement effort needed to reduce engagement risk to acceptable levels. While this paper primarily concerns planning and pricing decisions, our data allow a unique glimpse into the risk characteristics of a group of public clients, and the changes in these characteristics in the period before and after the passage of the Sarbanes-Oxley Act. In this section, we first discuss prior research on client portfolio management decisions, providing background for our preliminary comparison of clients across time. We then summarize the audit planning and pricing literature most directly related to the current study, and develop our research hypotheses.

Client Portfolio Management Decisions

When making client portfolio management decisions, auditors assess financial risk, audit risk, and auditor business risk, and consider whether engagement fees are sufficient to cover current and future expected engagement costs (e.g., Johnstone and Bedard 2003; Bedard and Johnstone 2004). If the auditor determines that the engagement fee is unlikely to cover current and future engagement costs, the auditor will either decline to bid on a new client or will terminate the relationship with an existing client. If these decisions are effective, the client portfolio should decline in risk over time as a result. In addition, however, audit firm portfolios also change over time as a result of other forces. For example, potential clients choose whether to involve an audit firm in the bid proposal process, and those potential clients choose whether to accept a firm’s bid from among competing bids. In addition, existing clients may voluntarily exit the firm’s portfolio, choosing to seek the services of another audit firm for a variety of reasons. General economic changes affect the firm’s portfolio in a way that is entirely out of control of the audit firm. For example, client financial difficulties can increase during difficult economic times, which may increase the audit firm’s financial risk. Considering all this, it seems that the nature of an audit firm’s emerging client portfolio is a result of the complex interplay between the portfolio management decisions of the audit firm, decisions of potential and existing clients, and general economic conditions. 
A line of research has emerged investigating how the financial risk of the publicly traded clients in audit firm portfolios changes over time. For example, Jones and Raghunandan (1998) find that among small manufacturing clients during 1987 – 1994, Big 8 audit firms’ portfolios shifted toward having fewer clients in financial distress, and fewer in high-technology industries. Choi et al. (2004) also report a decline in financial risk in their sample during 1990 – 1994, but report an increase during the periods 1985 – 1989 and 1994 – 1999. Francis and Reynolds (2002) show that Big 6 firm portfolios became riskier over the period 1976-1997. Francis and Krishnan (2003) show that from 1990-1994, Big 6 audit firms’ portfolios of publicly traded companies became more risky in terms of financial risk, but that during the period 1995-1997 there was no further increase in financial risk. 

The reason for these mixed results is unclear, but differences in variable measurement and combining data across multiple audit firms may play a role. We extend this line of research by considering audit risks in addition to financial risks, an extension of the literature that has been requested (DeFond 2004), and by conducting our analysis in a recent and highly relevant time period. We also consider only one audit firm in our analyses, which helps us to control for potential differences in client portfolio management decision-making across multiple audit firms. Understanding how the risks in an audit firm’s portfolio shifted during this time is a precursor to the ultimate focus in this paper, which is to consider how audit planning and pricing decisions changed given these underling risk shifts. We now turn to that discussion. 

Audit Firm Planning and Pricing Decisions

In addition to managing risk at a portfolio level via client acceptance and client continuance decisions, audit firms can manage risk at an engagement level by adjusting audit effort and pricing decisions based upon risks associated with individual clients. Archival studies examining these risk-management strategies tend to show either that audit plans are unresponsive to changes in client risk (Bedard 1989; Hackenbrack and Knechel 1997), or that there is a positive association between audit effort and audit fees/billing rates and client risk (e.g., Davis et al. 1993; Mock and Wright 1993; O’Keefe et al. 1994; Simunic and Stein 1996; Mock and Wright 1999; Bell et al. 2001; Elder and Allen 2003). Other studies show that audit plans or audit fees/billing rates are responsive to client risk for some types of risk, but not others, or that risk responsiveness changes over time. For example, Johnstone and Bedard (2001) report a positive association between the audit fee and both error risk and fraud risk, but report a positive association between audit effort and error risk, but not fraud risk. Further, Elder and Allen (2003) investigate the longitudinal relationship between auditor risk assessments and sample size decisions, showing a significant positive relationship between risk assessments and sample size decisions, but decreases in the strength of this relationship over the period 1994-1999. The overall message of these studies is that there is usually either no association or a positive association between client risk and audit planning and pricing decisions. 

Studies using publicly available audit fee data also contribute to this literature, demonstrating generally increasing audit fees over time, but with different associations between publicly available measures of client risk and total audit fees depending on the time period of investigation and the nature of the audit firm studied (e.g., Carson et al. 2004). For example, Menon and Williams (2001) report that the magnitude of the audit fee model coefficient for accounts receivable and inventory has declined over the period from 1980-1997. Using more recent data, Francis and Wang (2004) reveal increases in total audit fees since 2000, and a positive association between client risk and audit fees, although results differ slightly by year in terms of auditors’ risk-response. For example, Francis and Wang (2004) report a positive association between the total audit fee and a qualified audit opinion in 2000, but no such association in 2001. 
The use of publicly available fee data in these studies does not allow disentangling the effects of audit effort from audit pricing decisions. Disentangling the total audit fee into its audit effort and billing rate components is particularly important to understanding the potential audit quality implications of longitudinal increases in audit fees. For example, increasing billing rates without corresponding increases in audit effort may imply opportunistic pricing on the part of audit firms. However, increases in fees due to increases in audit effort implies improved scrutiny of audit clients. 

Based on prior research, we predict a positive association between client risks and both audit effort and billing rates. Considering the increasing litigation exposure and regulatory pressure during the time period of our investigation (2001-2003), we predict increasing risk-management responses on a longitudinal basis. Our specific hypotheses, which correspond to audit effort and billing rates respectively, are as follows: 


Regarding audit effort: 

Hypothesis 1a: The positive association between audit effort and financial risk will increase longitudinally. 

Hypothesis 1b: The positive association between audit effort and audit risk will increase longitudinally.

Hypothesis 1c: The positive association between audit effort and auditor business risk will increase longitudinally.

Regarding billing rates: 

Hypothesis 2a: The positive association between billing rates and financial risk will increase longitudinally. 

Hypothesis 2b: The positive association between billing rates and audit risk will increase longitudinally.

Hypothesis 2c: The positive association between billing rates and auditor business risk will increase longitudinally.

III. METHOD

Data

The data include risk factors and other client characteristics relevant to the participating audit firm’s client continuance decisions for audit engagements of publicly traded clients conducted during 2001-2003. In making these decisions, engagement partners and the firm’s risk-management personnel consider the risks of their current clients and make associated engagement planning and pricing decisions. From the firm, we obtained these risk assessments and audit planning and pricing decisions for its population of continuing, publicly traded clients (i.e., those for which the firm will continue to provide services), which totaled over 1,500 clients in each year that are available for hypothesis testing.
 The risk assessments and audit planning and pricing decisions for audits to be conducted in each year are made just prior to the start of that year’s busy season. 

Research Approach and Variable Definitions

We test our hypotheses by comparing the risk, audit effort, and billing rate profiles of the participating firm’s publicly traded continuing clients across the three-year time period. We first present descriptive comparisons using univariate tests, and follow with multivariate comparisons using ordinary least squares regression models. Dependent variables in the regression models include the natural logarithm of planned audit hours (HOURS) and the planned average audit fee per hour of effort (BILLRATE).
 
Financial Risk, Audit Risk, and Auditor Business Risk Variables

Our measures of financial risk include LEVERAGE (total liabilities divided by total assets as of the most recent fiscal year-end), ROA (net income divided by total assets as of the most recent fiscal year-end), and STRATEGIC POSITION (a measure of risks relating to the client’s ability to remain competitive).
 STRATEGIC POSITION represents the average response to a set of 14 individual questions, related to the status of the client’s industry (life cycle, cost structure, typical margins, sensitivity to the economic cycle, quality of supply sources, availability of alternative products/services, and level of regulation), and to the client’s own characteristics (market position, product demand, competitive advantage, ability to control price of supply sources, delivery capability, distribution capability, and ability to influence profits). Responses to these questions range from “1” (lowest risk) to “5” (highest risk). 
We include several measures of audit risk. The variable WEAK CONTROLS is a dichotomous variable that equals one if the audit team has identified any significant internal control weaknesses, and equals zero otherwise. FINRPTNG represents the number of risk factors present from a set of 19 individual questions with dichotomous (i.e., yes/no) responses relating to financial reporting risks, including the type of prior audit report (an unqualified opinion with an explanatory paragraph, or either an adverse opinion or a disclaimer of opinion), financial restatements, a history of passed audit differences, a history of inaccurate estimates, inappropriate accounting policies, related party transactions, and particular types of high-risk transactions (i.e., those involving significant valuation judgments, up-front revenue or expense recognition, derivatives, aggressive accounting practices, bill-and-hold transactions, unusual transactions, complex transactions, large year-end transactions, transactions receiving significant regulatory scrutiny), and situations in which the engagement team has concerns (general concerns about a particular accounting treatment, specific concerns about potential earnings management, and concerns that the client would be unable to raise additional capital from existing funding sources if necessary). We coded each “yes” response as a value equal to one, and each “no” response as a value equal to zero; therefore, the value of this variable could range from zero to 19.

MGTINTEG represents the number of risk factors present from a set of nine individual questions with dichotomous responses dealing with a possible lack of management integrity, including those related to management’s autocratic tendencies, questionable resignations of management, contentious termination of a relationship with a financial advisor, a history of suing financial advisors, a history of litigation against the entity, a history of management attempts to unduly influence the audit, a history of management attempts to unduly influence the auditor’s discussions with the board of directors or the audit committee, a history of inaccurate management representations, and integrity problems for individuals associated with the entity’s financial reporting. We coded each “yes” response as a value equal to one, and each “no” response as a value equal to zero; therefore, the value of this variable ranges from zero to nine.

We measure auditor business risk in terms of client size (ASSETS) as of the most recent fiscal year-end. Prior research demonstrates that audit firms’ association with larger clients is positively associated with the likelihood of litigation (St. Pierre and Anderson 1984; O’Keefe et al. 1994; Simunic and Stein 1996; Hackenbrack and Knechel 1997). We expect that clients with higher levels of financial risk, audit risk, or auditor business risk are of concern to audit firms due to the threat of litigation and concerns about associated reputation declines (e.g., Palmrose 1987; Johnstone 2000). Therefore, we expect that these risks (with the exception of ROA, as described subsequently) will be positively associated with audit effort and billing rates. The only risk for which we make a non-directional prediction is ROA, because higher returns may indicate financial health or potentially aggressive earnings recognition.

We use the year-dummy variable YEAR1TO3 to measure shifts in the dependent variables during the three-year period of our sample. YEAR1TO3 equals one if the data are derived from the third year in our sample (i.e., 2003), and equals zero if the data are derived from the first year in our sample (i.e., 2001). Regarding potential shifts in the dependent variables during the three-year period of our sample, we expect both audit effort and billing rates to rise over the time period of our sample, so we anticipate a positive relationship between the year-dummy variable and both audit hours and billing rates. 

Industry Control Variables

We also control for effects of industry membership on audit effort and pricing decisions, using variables that represent whether the client operates in the retail (IND-RETAIL), financial services (IND-FINSERV), manufacturing (IND-MANUFACTURING), high technology (IND-HIGHTECH), or other industries (primarily service industries; IND-OTHER). We make no directional predictions for these industry variables in either our univariate tests or our ordinary least squares regression models.

Models of Audit Effort and Pricing

We model audit effort and pricing over time as functions of financial risk, audit risk, auditor business risk variables, plus a year-dummy variable, and the interaction of the year-dummy variable with the risk variables, as follows:

	HOURS or BILLRATE = a0 + a1 LEVERAGE + a2 ROA+ a3 STRATEGIC POSITION 

+ a4 WEAK CONTROLS + a5 FINRPTNG + a6 MGTINTEG + a7 LnASSETS + a8 YEAR1TO3

+ a9 LEVERAGE x YEAR1TO3 + a10 ROA x YEAR1TO3+ a11 STRATEGIC POSITION x YEAR1TO3 

+ a12 WEAK CONTROLS x YEAR1TO3+ a13 FINRPTNG x YEAR1TO3 + a14 MGTINTEG x YEAR1TO3 

+ a15 LnASSETS x YEAR1TO3+ a16 IND-RETAIL + a17 IND-FINSERV + a18 IND-MANUFACTURING 

+ a19 IND-HIGHTECH + u, u’


where: 

	HOURS = 
	planned audit hours

	BILLRATE = 
	planned average audit fee per hour of effort

	LEVERAGE =
	Total liabilities ( total assets as of the most recent fiscal year-end;

	ROA =
	Net income ( total assets as of the most recent fiscal year-end;

	STRATEGIC POSITION = 
	Average of responses to questions relating to the client’s ability to remain competitive on a scale from one (lowest risk) through five (highest risk); 

	WEAK CONTROLS = 
	1 if the audit team has identified any significant internal control weaknesses, 0 otherwise; 

	FINRPTNG = 
	Number of high-risk responses to 19 questions relating to the client’s financial reporting process (variable values can range from zero to 19); 

	MGTINTEG = 
	Number of high-risk responses to nine questions relating to management integrity issues (variable values can range from zero to nine); 

	ASSETS = 
	Total assets (in thousands) as of the most recent fiscal year-end;

	YEAR1TO3 = 
	1 if the year equals 2003, 0 if the year equals 2001; 

	IND-RETAIL = 
	1 if the client is in the retail industry, 0 otherwise;

	IND-FINSERV = 
	1 if the client is in the financial services industry, 0 otherwise;

	IND-MANUFACTURING = 
	1 if the client is in the manufacturing industry, 0 otherwise;

	IND-HIGHTECH =
	1 if the client is in the high technology industry, 0 otherwise;

	u, u’ = 
	Error terms.


IV. RESULTS
Descriptive Statistics: Univariate Tests of Differences Across Years and Correlations


Table 1 presents descriptive statistics on independent variables (Panel A), dependent variables (Panel B), and control variables (Panel C), providing univariate comparisons across the three-year time period of our sample. We compare time periods using both parametric (t-test) and nonparametric (Mann-Whitney U) tests for continuous variables, and the Chi-squared test for dichotomous variables. 

Insert Table 1 About Here

The results in Panel A concerning financial risk variables show relative stability, with LEVERAGE and STRATEGIC POSITION remaining fairly constant and with ROA declining (from -0.102 to -0.199; Z = -4.000, p = 0.000).
 In terms of audit risk variables, the results show a reduction in the percent of clients with significant internal control weaknesses, WEAK CONTROLS, (from 0.021 to 0.013; X2 = 5.473, p = 0.019) and a reduction in the mean number of management integrity (MGTINTEG) risk factors (from 0.290 to 0.225; t = -2.950, p = 0.003). Regarding auditor business risk, the audit firm’s client asset size (price-level adjusted) declined marginally (from about $5.7 billion to about $4.5 billion; Z = -1.647, p = 0.100). Overall, these results demonstrate that the audit firm’s client portfolio is relatively stable in terms of financial risk and is becoming less risky in terms of audit risk and auditor business risk. 

The results in Panel B show that average audit effort (HOURS) increased between 2001 and 2003 (from about 1700 hours to about 1900 hours; Z = 5.880, p = 0.000) and that the price-level adjusted BILLRATE also increased over the period (from about $159 per hour to about $163 per hour; Z = 2.973, p = 0.003). 
Panel C presents results for industry control variables, showing that the firm’s representation in the IND-OTHER (i.e., service industries) category declined significantly, shifting from about 12 percent of the firm’s public clients to about 3 percent between 2001 and 2003 (X2 = 77.670, p = 0.000). In contrast, the firm’s representation in the IND-MANUFACTURING category increased from about 21 percent of the firm’s public clients to about 25 percent between 2001 and 2003 (X2 = 8.766, p = 0.003). 


Table 2 presents the correlation matrix. The dependent variable HOURS is most highly correlated with the audit risk variables (FINRPTNG and MGTINTEG), and client size (lnASSETS). BILLRATE has relatively high correlations with financial risk (STRATEGIC POSITION) audit risk (FINRPTNG). Correlations among independent variables are low overall, with the highest correlations occurring between FINRPTNG and STRATEGIC POSITION (r = 0.356) and between FINRPTNG and MGTINTEG (r = 0.401).
 

Insert Table 2 About Here

Ordinary Least Squares Regression Model: Shifts in Planned Audit Hours Between 2001 and 2003

We use an ordinary least squares regression model of planned audit hours on financial risk, audit risk, auditor business risk, and control variables to investigate how the audit firm’s response to these risks shifted during the 2001-2003 time period in our sample. Table 3 shows results of the model, which is significant overall (F = 94.000, p = 0.000, and adjusted R2 = 0.374). 

Insert Table 3 About Here

Regarding main effects in the model, the results show positive associations between audit effort and many of the risks, including LEVERAGE (t = 2.28, p = 0.011), WEAK CONTROLS (t = 1.32, p = 0.093), FINRPTNG (t = 5.99, p = 0.000), MGTINTEG (t = 1.60, p = 0.055), and LNASSETS (t = 13.09, p = 0.000). The results show a negative association between audit effort and ROA (t = -2.72, p = 0.006). In contrast to our expectation, we find a negative association between audit effort and STRATEGIC POSITION (t = -2.14, p = 0.032).
 

Testing our hypotheses, we consider the interactions between each of the risk variables and YEAR1TO3. Regarding interactions with the financial risk variables, the results show increasing effort responses to risk over the three-year period for LEVERAGE (t = 1.30, p = 0.097) and STRATEGIC POSITION (t = 1.66, p = 0.048), providing support for H1a. In terms of audit risk, the results show no significant interactions between YEAR1TO3 and WEAK CONTROLS, FINRPTNG, or MGTINTEG, indicating that the positive associations between audit effort and the audit risk variables (reported above) are not increasing over the time period of our sample. Thus, H1b is not supported. In terms of auditor business risk, we find a significant interaction between YEAR1TO3 and LNASSETS (t = 3.20, p = 0.000), implying an increasing effort response to client size over the three-year period of our sample, and providing support for H1c. Overall, these results provide partial support for our audit effort hypotheses, showing increased effort during the three-year period of our sample, and increasing effort responses to financial risk and auditor business risk during the period. 

Ordinary Least Squares Regression Model: Shifts in Billing Rates Between 2001 and 2003

We use an ordinary least squares regression model of billing rates on financial risk, audit risk, auditor business risk, and control variables to investigate how the audit firm’s pricing response to these risks shifted during the 2001-2003 time period in our sample. Table 4 shows results of the model, which is significant overall (F = 15.077, p = 0.000, and adjusted R2 = 0.083). 

Insert Table 4 About Here

Regarding main effects in the model, the results show expected positive associations between billing rates and two of the audit risk variables in our model, including WEAK CONTROLS (t = 1.33, p = 0.093) and FINRPTNG (t = 3.91, p = 0.000), but the associations between billing rates and the other independent variables are not significantly different from zero. 

Testing our hypotheses, we consider the interactions between each of the risk variables and YEAR1TO3. Regarding interactions with the financial risk variables, the results show no significant interactions between YEAR1TO3 and LEVERAGE, ROA, or STRATEGIC POSITION, indicating that there is no increase in the association between billing rates and the financial risk variables over the time period of our sample. Thus, H2a is not supported. Regarding interactions with the audit risk variables, the results show an unexpectedly declining billing rate response to FINRPTNG risk over the three-year period (t = -2.24, p = 0.025). Coupled with the insignificant interactions of YEAR1TO3 with both WEAK CONTROLS and MGTINTEG, these results provide no support for H2b. In terms of auditor business risk, we find a significant interaction between YEAR1TO3 and LNASSETS (t = 2.83, p = 0.002), implying an increasing billing rate response to client size over the three-year period of our sample, and providing support for H2c. 

These results provide very limited support for our expectation of an increasing billing rate response between 2001 and 2003. The only confirming evidence in this regard comes from the positive interaction of YEAR1TO3 and LNASSETS, demonstrating that the main difference in pricing across the sample period is that higher fees are assessed per unit of client size. The lack of significance on the remaining interaction terms may be due to the firm’s short-run inability to increase fees fast enough to cover planned increases in engagement hours. Taken together, our results for both Hypothesis 1 and 2 support the notion that the audit firm’s risk-management strategy is more concentrated on increasing risk responsiveness in terms of audit effort rather than billing rates over the period of our sample. 
LIMITATIONS AND CONCLUDING REMARKS

Limitations

Prior to discussing our findings, we note two limitations. First, our data represent planned effort and billing rate decisions made before the actual conduct of audit engagements. The extent to which these plans materialize during the conduct of the audit is unknown. If auditors’ plans for addressing risks are not ultimately realized during the conduct of the audit, then the audit firm may be assuming more unmanaged risk than it realizes. Second, our data represent the risk assessments and risk-management decisions made by a single audit firm. The extent to which our results generalize to other audit firms during this, and subsequent, time periods remains a fruitful avenue for further research inquiry. 
Conclusions

Our findings support several key new inferences regarding audit firm portfolio management decisions. The first set of findings is developed from our preliminary analysis of the evolution of the audit firm’s continuing client portfolio over the three-year period (2001-2003) of our sample. Audit firm portfolios change over time as a result of the purposeful decisions of the audit firm itself, but decisions made by current and potential clients, and general economic conditions can affect the firm’s portfolio position as well. The participating audit firm’s public client portfolio was relatively stable over this period in terms of financial risks associated with leverage and strategic position, but there was a decline in return on assets over the period. The level of audit risk in its portfolio declined, with significant reductions in internal control weaknesses and management integrity risk. Auditor business risk also declined, with a reduction in average client size. These results provide a unique glimpse into risk dynamics occurring at a large audit firm in an important contemporary time period, suggesting that for the most part, the reduction in risk would be unobservable using publicly available data. 

Our second set of findings concerns changes in the audit firm’s management of the risks associated with its clients. While our descriptive analysis of changes in the client portfolio shows some decline in specific risks over the study period, we find an overall increase in effort over this period. Thus, the firm was applying on average greater effort to a portfolio decreasing in risk. At the same time, mean billing rates rose only very slightly, suggesting that the audit firm’s willingness or ability to extract economic rents from its clients during this period was not increasing in relation to the level of audit effort being applied. In fact, given rising wages in the profession at the time, the firm’s margin may actually have declined over the period. Understanding implications of this relationship in terms of audit firm profitability during this period, and subsequent periods, seems an important avenue for future research to consider. 

Our third set of findings concerns the evolution of the audit firm’s risk-management strategy as applied to planning/pricing responses to specific sources of risk. Prior research has reported mixed results regarding how auditors manage various risks, and how those risk-management strategies change over time. Prior research investigating changes in risk-responsiveness has typically focused on total audit fees, which confounds our understanding of whether risk-responsiveness is applied towards profit-taking, the collection of risk premia on the part of audit firms, or increases in audit effort. These explanations have obviously different implications for audit quality. Further, we are not aware of any other empirical research on this topic during the important time period of our sample, which distinguishes audit engagement effort and pricing changes. Our findings regarding shifts in the use of the billing rate as a risk-management strategy are fairly weak, demonstrating little increase over our sample period in terms of billing rate responses to financial risk or audit risk factors. The positive association between billing rates and client asset size did increase in the 2001-2003 time period, providing the only support for our expectations regarding shifts in the billing rate response over this period. 

Our findings regarding increases in effort-related risk-management responses to client risk are more robust. We find evidence that the positive association between audit effort and financial risk (in terms of strategic position) and auditor business risk (in terms of client asset size) increased over the three-year period. Considering the results for audit effort and billing rates together, it appears that client size is the predominant factor in shifts in audit firm business risk management during this time period. These findings are interesting, given that the timing of the 2003 data collection occurred in the months following passage of the Sarbanes-Oxley Act of 2002. During this period, audit firms and their clients were beginning to consider the implications of the Act for the amount of effort needed to conduct an engagement, and the increased litigation potential associated with its provisions. While the profession as a whole was struggling to understand the new requirements, it appears that it was at least clear that the additional testing of internal controls required under Section 404 would dramatically increase engagement effort, and that client size would be a major driver of that increment. Further, beyond the necessary increase in effort, any shift toward use of more experienced personnel in planning, conducting and evaluating tests of client controls would have to be priced. Because our data reflect total hours only, we are unable to detect whether the increase in 2003 billing rates associated with larger (and likely more complex) clients is all accounted for by shifting labor requirements, or whether this is a “true” risk premium. Future research would be helpful in determining if this risk-responsiveness becomes more fine-tuned as audit firms gain experience in implementing the requirements of the Sarbanes-Oxley Act. 

In sum, we find that this firm’s differential risk responsiveness in 2003 relative to 2001 is primarily due to increases in audit effort responsiveness, rather than billing rate responsiveness. While our ability to observe both planned effort and fees for a single firm during this important time period enables this insight, it also suggests that increases in total audit fees reported in other studies using publicly available data during this time period are more explained by increased scrutiny of audit clients rather than price changes. 
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TABLE 1

Descriptive Statistics by Year

Panel A: Independent Variables

	Variable
	Range
	Mean (Median) for continuous variables

or Percentage = 1 for dichotomous variables
	Std. Dev.
	2001 vs. 2003

t-test, p-value

&

Z-statistic for Mann-Whitney U, p-value

or X2, p-value

	FINANCIAL RISK VARIABLES




	LEVERAGE

· 2001

· 2003


	0.00-63.20

0.00-25.02
	0.754 (0.590)

0.627 (0.582)
	2.920

0.854
	-1.595, 0.111

-0.699, 0.484

	ROA

· 2001

· 2003


	-73.15 – 32.85

-47.13 – 8.07
	-0.102 (0.011)

-0.199 (0.008)
	2.648

1.671
	1.184, 0.237

-4.000, 0.000

	STRATEGIC POSITION

· 2001

· 2003
	1.00-5.00

1.00-4.21
	2.418 (2.429)

2.426 (2.429)
	0.523

0.465
	-0.432, 0.665

-0.315, 0.753

	AUDIT RISK VARIABLES



	WEAK CONTROLS

· 2001

· 2003


	0-1

0-1
	0.021

0.013
	0.144

0.101
	5.473, 0.019

	FINRPTNG

· 2001

· 2003


	0-17

0-10
	1.196 (1.000)

1.210 (1.000)
	1.510

1.388
	-0.265, 0.791

-1.246, 0.213

	MGTINTEG

· 2001

· 2003


	0-9

0-5


	0.290 (0.000)

0.225 (0.000)


	0.666

0.519


	-2.950, 0.003

-2.156, 0.031


TABLE 1

Descriptive Statistics by Year (Continued)

Panel A: Independent Variables (continued)

	Variable
	Range
	Mean (Median) for continuous variables

or Percentage = 1 for dichotomous variables
	Std. Dev.
	2001 vs. 2003

t-test, p-value

&

Z-statistic for Mann-Whitney U, p-value

or X2, p-value

	AUDITOR BUSINESS RISK VARIABLE



	ASSETS (in thousands) (price-level adjusted)

· 2001

· 2003


	$2-122,170,314

$1-119,620,636
	$5,742,950

($248,822)

$4,543,902

($297,459)
	$21,469,121

$17,505,968
	-1.592, 0.112

-1.647, 0.100

	ASSETS (in thousands) (raw data)

· 2001

· 2003


	$2-122,170,314

$1-122,170,314
	$5,742,950

($248,822)

$4,687,431

($309,048)
	$21,469,121

$17,968,200
	-1.449, 0.148

-2.086, 0.037


Panel B: Dependent Variables

	HOURS

· 2001

· 2003


	32-60,000

30-60,000
	1,700.85 (727.50)

1,917.16 (900.00)
	4,119.31

3,919.26
	1.464, 0.143

5.880, 0.000

	BILLRATE (price-level adjusted)

· 2001

· 2003


	$30.00-600.00

$63.53-577.50
	$159.28 ($150.00)

$162.51 ($155.93)
	$50.39

$41.50
	1.902, 0.057

2.973, 0.003

	BILLRATE (raw data)

· 2001

· 2003


	$30.00-600.00

$66.00-600.00
	$159.28 ($150.00)

$168.84 ($162.00)
	$50.39

$43.12
	5.542, 0.000

7.260, 0.000


TABLE 1

Descriptive Statistics by Year (Continued)

Panel C: Industry Control Variables

	Variable
	Range
	Mean (Median) for continuous variables

or Percentage = 1 for dichotomous variables
	Std. Dev.
	2001 vs. 2003

t-test, p-value

&

Z-statistic for Mann-Whitney U, p-value

or X2, p-value

	IND-RETAIL

· 2001

· 2003
	0-1

0-1
	0.128

0.142
	0.334

0.349
	1.191, 0.275


	IND-FINSERV

· 2001

· 2003
	0-1

0-1
	0.324

0.344
	0.468

0.475
	1.366, 0.243

	IND-OTHER

· 2001

· 2003
	0-1

0-1
	0.117

0.032
	0.322

0.175
	77.670, 0.000

	IND-MANUFACTURING

· 2001

· 2003
	0-1

0-1
	0.208

0.254
	0.406

0.435
	8.766, 0.003

	IND-HIGHTECH

· 2001

· 2003
	0-1

0-1
	0.223

0.229
	0.417

0.420
	0.143, 0.706


This table presents descriptive statistics by year on variables used in the hypothesis testing models. Our sample includes over 1,500 clients in each year, representing plans for the conduct of continuing audit engagements in 2001 and 2003. Probability levels are two-tailed. LEVERAGE equals total liabilities divided by total assets as of the most recent fiscal year-end. ROA equals net income divided by total assets as of the most recent fiscal year-end. STRATEGIC POSITION equals the average of responses to questions relating to the client’s ability to remain competitive on a scale from one (lowest risk) to five (highest risk). WEAK CONTROLS equals one if the audit team has identified any significant internal control weaknesses and equals zero otherwise. FINRPTNG equals the number of high-risk responses to 19 questions relating to the client’s financial reporting process (variable values can range from zero to 19). MGTINTEG equals the number of high-risk responses to nine questions relating to management integrity issues (variable values can range from zero to nine). ASSETS equals total assets (in thousands) as of the most recent fiscal year-end. LN(HOURS) equals the natural logarithm of planned audit hours. BILLRATE equals the planned average hourly billing rate. IND-RETAIL equals one if the client is in the retail industry and equals zero otherwise. IND-FINSERV equals one if the client is in the financial services industry and equals zero otherwise. IND-OTHER equals one if the client is in a service industry and equals zero otherwise. IND-MANUFACTURING equals one if the client is in the manufacturing industry and equals zero otherwise. IND=HIGHTECH equals one if the client is in the high technology industry and equals zero otherwise. 

TABLE 2

Correlation Matrix

	
	1.

______
	2.

______
	3. 

______
	4.

______
	5.

______
	6.

______
	7.

______
	8.

______
	9.

______

	1. HOURS
	1.000
	
	
	
	
	
	
	
	

	2. BILLRATE
	0.054***
	1.000
	
	
	
	
	
	
	

	3. LEVERAGE
	0.048***
	0.019
	1.000
	
	
	
	
	
	

	4. ROA
	0.014
	-0.029
	0.038**
	1.000
	
	
	
	
	

	5. STRATEGIC POSITION
	-0.063***
	0.108***
	0.014
	-0.103***
	1.000
	
	
	
	

	6. WEAK CONTROLS
	0.094***
	0.045**
	0.003
	0.007
	0.047**
	1.000
	
	
	

	7. FINRPTNG
	0.245***
	0.169***
	0.039**
	-0.096***
	0.356***
	0.144***
	1.000
	
	

	8. MGTINTEG
	0.140***
	0.069***
	0.043**
	-0.032*
	0.223***
	0.125***
	0.401***
	1.000
	

	9. LnASSETS
	0.174***
	-0.011
	-0.008
	0.119***
	-0.130***
	0.075***
	-0.032*
	-0.010
	1.000


This table presents the correlation matrix. We report Pearson correlations; Spearman correlations yield similar results. Our sample includes over 1,500 clients in each year, representing plans for the conduct of continuing audit engagements in 2001 and 2003. The following symbols indicate significant effects: * = < 0.10; ** = < 0.05; *** = < 0.01. Probability levels are two-tailed. LN(HOURS) equals the natural logarithm of planned audit hours. BILLRATE equals the planned average hourly billing rate (price-level adjusted). LEVERAGE equals total liabilities divided by total assets as of the most recent fiscal year-end. ROA equals net income divided by total assets as of the most recent fiscal year-end. STRATEGIC POSITION equals the average of responses to questions relating to the client’s ability to remain competitive on a scale from one (lowest risk) to five (highest risk). WEAK CONTROLS equals one if the audit team has identified any significant internal control weaknesses and equals zero otherwise. FINRPTNG equals the number of high-risk responses to 19 questions relating to the client’s financial reporting process (variable values can range from zero to 19). MGTINTEG equals the number of high-risk responses to nine questions relating to management integrity issues (variable values can range from zero to nine). ASSETS equals total assets (in thousands) as of the most recent fiscal year-end (price-level adjusted). IND-RETAIL equals one if the client is in the retail industry and equals zero otherwise. IND-FINSERV equals one if the client is in the financial services industry and equals zero otherwise. IND-OTHER equals one if the client is in a service industry and equals zero otherwise. IND-MANUFACTURING equals one if the client is in the manufacturing industry and equals zero otherwise. IND=HIGHTECH equals one if the client is in the high technology industry and equals zero otherwise.

TABLE 3

Ordinary Least Squares Regression of the Natural Logarithm of Planned Audit Hours
	
	Expected

Sign
	2001 vs. 2003

	Intercept
	
	  6.333 (95.80)***

	LEVERAGE
	+
	  0.026 (2.28)**

	ROA
	+/-
	 -0.011 (-2.72)***

	STRATEGIC POSITION
	+
	-0.135 (-2.14)**

	WEAK CONTROLS
	+
	  0.257 (1.32)*

	FINRPTNG
	+
	  0.145 (5.99)***

	MGTINTEG
	+
	  0.098 (1.60)*

	LnASSETS
	+
	  0.199 (13.09)***

	YEAR1TO3
	+
	  0.075 (1.70)**

	LEVERAGE x YEAR1TO3 (H1a)
	+
	  0.028 (1.30)*

	ROA x YEAR1TO3 (H1a)
	+
	  0.010 (0.88)

	STRATEGIC POSITION x YEAR1TO3 (H1a)
	+
	  0.141 (1.66)**

	WEAK CONTROLS x YEAR1TO3 (H1b)
	+
	-0.022 (-0.07)

	FINRPTNG x YEAR1TO3 (H1b)
	+
	  0.004 (0.12)

	MGTINTEG x YEAR1TO3 (H1b)
	+
	-0.030 (-0.41)

	LnASSETS x YEAR1TO3 (H1c)
	+
	  0.065 (3.20)***

	Industry Control variables:
	
	

	IND-RETAIL
	+/-
	  0.286 (3.38)***

	IND-FINSERV
	+/-
	-0.168 (-2.20)**

	IND-MANUFACTURING
	+/-
	  0.140 (1.85)**

	IND-HIGHTECH
	+/-
	  0.205 (2.61)***

	Model F-statistic (Adjusted R2)
	
	  94.000*** (0.374)


This table presents an ordinary least squares regression model of variables explaining the natural logarithm of planned audit hours, using White’s heteroskedasticity-adjusted standard errors. Our sample includes over 1,500 clients in each year, representing plans for the conduct of continuing audit engagements in 2001 and 2003. Probability levels are one-tailed for directional expectations. Values in the table represent the coefficient and (t-statistic). The following symbols indicate significant effects: * = < 0.10; ** = < 0.05; *** = < 0.01. LN(HOURS) equals the natural logarithm of planned audit hours. LEVERAGE equals total liabilities divided by total assets as of the most recent fiscal year-end. ROA equals net income divided by total assets as of the most recent fiscal year-end. STRATEGIC POSITION equals the average of responses to questions relating to the client’s ability to remain competitive on a scale from one (lowest risk) to five (highest risk). WEAK CONTROLS equals one if the audit team has identified any significant internal control weaknesses and equals zero otherwise. FINRPTNG equals the number of high-risk responses to 19 questions relating to the client’s financial reporting process (variable values can range from zero to 19). MGTINTEG equals the number of high-risk responses to nine questions relating to management integrity issues (variable values can range from zero to nine). ASSETS equals total assets (in thousands) as of the most recent fiscal year-end (price-level adjusted). YEAR1TO3 equals one if the year equals 2003 and equals zero if the year equals 2001. IND-RETAIL equals one if the client is in the retail industry and equals zero otherwise. IND-FINSERV equals one if the client is in the financial services industry and equals zero otherwise. IND-MANUFACTURING equals one if the client is in the manufacturing industry and equals zero otherwise. IND=HIGHTECH equals one if the client is in the high technology industry and equals zero otherwise. 

TABLE 4

Ordinary Least Squares Regression of Planned Average Hourly Billing Rates

	
	Expected

Sign
	2001 vs. 2003

	Intercept
	
	  131.275 (42.90)***

	LEVERAGE
	+
	  0.243 (0.45)

	ROA
	+/-
	0.064 (0.21)

	STRATEGIC POSITION
	+
	-2.242 (-0.74)

	WEAK CONTROLS
	+
	  13.712 (1.33)*

	FINRPTNG
	+
	  5.086 (3.90)***

	MGTINTEG
	+
	-1.556 (-0.53)

	LnASSETS
	+
	-0.691 (-1.15)

	YEAR1TO3
	+
	-1.314 (-0.53)

	LEVERAGE x YEAR1TO3 (H2a)
	+
	  1.375 (1.09)

	ROA x YEAR1TO3 (H2a)
	+
	 -0.428 (-0.83)

	STRATEGIC POSITION x YEAR1TO3 (H2a)
	+
	  2.628 (0.63)

	WEAK CONTROLS x YEAR1TO3 (H2b)
	+
	-9.239 (-0.69)

	FINRPTNG x YEAR1TO3 (H2b)
	+
	-3.445 (-2.24)**

	MGTINTEG x YEAR1TO3 (H2b)
	+
	  3.022 (0.84)

	LnASSETS x YEAR1TO3 (H2c)
	+
	  2.640 (2.83)***

	Industry Control variables:
	
	

	IND-RETAIL
	+/-
	  28.712 (7.36)***

	IND-FINSERV
	+/-
	  25.221 (6.79)***

	IND-MANUFACTURING
	+/-
	  24.697 (7.46)***

	IND-HIGHTECH
	+/-
	  43.592 (10.67)***

	Model F-statistic (Adjusted R2)
	
	  15.007*** (0.083)


This table presents an ordinary least squares regression model of variables explaining the planned average hourly billing rates, using White’s heteroskedasticity-adjusted standard errors. Our sample includes over 1,500 clients in each year, representing plans for the conduct of continuing audit engagements in 2001 and 2003. Probability levels are one-tailed for directional expectations. Values in the table represent the coefficient and (t-statistic). The following symbols indicate significant effects: * = < 0.10; ** = < 0.05; *** = < 0.01. BILLRATE equals the planned average hourly billing rate (price-level adjusted). LEVERAGE equals total liabilities divided by total assets as of the most recent fiscal year-end. ROA equals net income divided by total assets as of the most recent fiscal year-end. STRATEGIC POSITION equals the average of responses to questions relating to the client’s ability to remain competitive on a scale from one (lowest risk) to five (highest risk). WEAK CONTROLS equals one if the audit team has identified any significant internal control weaknesses and equals zero otherwise. FINRPTNG equals the number of high-risk responses to 19 questions relating to the client’s financial reporting process (variable values can range from zero to 19). MGTINTEG equals the number of high-risk responses to nine questions relating to management integrity issues (variable values can range from zero to nine). ASSETS equals total assets (in thousands) as of the most recent fiscal year-end (price-level adjusted). YEAR1TO3 equals one if the year equals 2003 and equals zero if the year equals 2001. IND-RETAIL equals one if the client is in the retail industry and equals zero otherwise. IND-FINSERV equals one if the client is in the financial services industry and equals zero otherwise. IND-MANUFACTURING equals one if the client is in the manufacturing industry and equals zero otherwise. IND=HIGHTECH equals one if the client is in the high technology industry and equals zero otherwise. 

ENDNOTES

� Financial risk is the risk that a potential client’s economic condition will deteriorate in either the short or long term (Huss and Jacobs [1991], Johnstone [2000]); it is also referred to as client business risk. Audit risk is “the risk that the auditor may unknowingly fail to appropriately modify his opinion on financial statements that are materially misstated” (AICPA [1983], AU 312.02). Auditor business risk is “the risk that the audit firm will suffer a loss resulting from the engagement” (Johnstone [2000], p. 4; AICPA [1983], AU 312.02), and it is significantly higher for larger clients due to their associated litigation risk (St. Pierre and Anderson [1984]).


� We are requested by the participating firm not to disclose the exact number of public clients in order to protect the firm’s identity. The firm has not imposed any other restrictions on our research. Further, our data represent the complete population of the audit firm’s client continuance decisions for this period for publicly traded clients. 


� The data do not contain effort estimates by staffing level, so the billing rate is best viewed as an expected average of the rate per hour across all staffing levels and types. For purposes of hypothesis-testing, we adjust BILLRATE and ASSETS to reflect changes in the consumer price index from 2001 to 2003.


� We winsorize financial variables at +/- three standard deviations. 


� Because the dependent variables are uncorrelated (in 2001, Pearson correlation between hours and billing rate = 0.016, p = 0.528; in 2003, 0.018, p = 0.847), we do not employ simultaneous models.


� Our data do not contain client names (in order to preserve client confidentiality), so to provide a comparison between our sample and the market as a whole during this period, we calculated descriptive statistics from the Compustat database (April 2005 version) on our financial variables. In 2001, mean (median) total assets of companies in the Compustat database is $5.2 billion ($175 million) and in 2003 it is $6.7 billion ($239 million). In 2001, mean (median) leverage is 3.09 (0.62), and in 2003 it is 2.92 (0.60). In 2001, mean (median) return on assets is 0.541 (0.003), and in 2003 it is 0.620 (0.012). Therefore, our sample companies are similar in ASSETS and LEVERAGE to these companies, but lower in terms of ROA. 


� Because of concern regarding cross-sectional dependence in the data (e.g., Bernard [1987]), we use OLS regression with White’s heteroskedasticity-adjusted t-values (White [1980]). Due to collinearity between main effects and their interactions (as evidenced by high variance inflation factors), we center each continuous independent variable at its mean for estimating the regression models (Aiken and West [1991]). This moves the axis from a zero value of the independent variable to its mean, but does not alter the slope of the regression line. Following this transformation, there are no indications of collinearity, with the highest variance inflation factor being 3.985, which is well below the 10.00 cutoff (Belsley, Kuh, and Welsch [1980]).


� However, the negative main effect of STRATEGIC POSITION needs to be interpreted with respect to its interaction with YEAR1TO3, which demonstrates that this effect reverses by 2003. 
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