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IPO Underpricing and Audit Quality 

Differentiation within Non-Big 5 Firms
Abstract
For some IPO companies, the choice of a non-Big 5 auditor is optimal. This paper investigates the relationship between IPO underpricing and auditor compensation and proxies for non-Big 5 audit quality based on a sample of 349 offerings with non-Big 5 auditors from 1990-1998. We develop a continuous measure of auditor reputation based on factor analysis.  This  measure of auditor reputation is associated with lower IPO underpricing and higher auditor compensation, suggesting that auditor quality is an important determinant for firms hiring non-Big 5 auditors.  We also examine the underlying constructs for auditor quality to determine their separate effects on IPO underpricing and auditor quality. Non-Big 5 national firms are associated with lower underpricing and higher auditor compensation, suggesting that these firms are quality differentiated from non-national firms. We do not find a relation between reputation measures for non-national firms and IPO underpricing. However, SEC experience for non-national firms is associated with higher audit fees, suggesting this  experience is perceived to be valuable. 
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IPO UNDERPRICING AND AUDIT QUALITY 

DIFFERENTIATION WITHIN NON-BIG 5 FIRMS

I. INTRODUCTION
An entrepreneur is faced with the decision of weighing the costs and the benefits involved in selecting an auditor for an initial public offering (IPO) (Hogan 1997). The benefit associated with selecting a Big 5 auditor is that underpricing of the firm's equity securities may be reduced (Hogan 1997; Balvers et al. 1988), with an associated cost of selecting a Big 5 auditor in the form of higher fees.
 As a result, Hogan (1997) demonstrates that selection of a non-Big 5 auditor is optimal for some IPO companies. This research investigates whether potential aspects of audit quality for non-Big 5 firms are associated with IPO underpricing and audit fees.

The IPO environment is desirable for examining differences in audit quality. The IPO environment is marked by information asymmetry (Rock 1986), and the auditor may affect the quality of the information provided (Titman and Trueman 1986). In addition, the auditor is also a likely source of insurance coverage to investors (Willenborg 1999). Colbert and Murray (1998) find size-based differences in quality among non-Big 5 firms based on Private Company Practice Section (PCPS) peer reviews. Since selection of a non-Big 5 auditor is optimal for at least some IPO companies, information on differences in quality within this market segment may be useful to IPO companies and investors.  

We develop a continuous measure of auditor reputation derived from the information and insurance demand for auditing. Audit quality is measured as the factor score obtained from the principal components analysis of the underlying variables; whether the firm is a non-Big 5 national firm, firm size, SEC experience and whether the firm voluntarily participated in peer review. We expect that underpricing will be lower and auditor compensation will be higher for higher quality auditors.

In an additional analysis, we examine the underlying constructs for auditor quality to determine their separate effects on IPO underpricing and auditor compensation. Colbert and Murray (1998) and Krishnan and Schauer (2000) find that size is related to audit quality for non-Big 5 firms. In addition, insurance is an important audit attribute in an IPO setting that is associated with firm size. In addition to size, experience with SEC clients is likely to be an important quality attribute for non-national firms. As a result, we predict that national non-Big 5 and larger non-national firms will be associated with lower underpricing and higher audit fees. We also expect lower levels of underpricing and higher audit fees if the audit firm has SEC experience.
Peer review is associated with higher audit quality in governmental settings (Deis and Giroux 1992) and not-for-profit settings (Krishnan and Schauer 2000). However, Francis et al. (1990) find that peer-reviewed firms do not receive higher fees. If peer review results in higher audit quality, we expect that underpricing will be lower for peer-reviewed firms. Since peer review became mandatory after 1990, we measure whether the audit firm voluntarily submitted to peer review prior to 1990. 

The next section describes the IPO environment and the relation between auditor characteristics and IPO underpricing. Section III discusses audit quality for non-Big 5 firms, and proxies for quality differences between firms. Section IV describes the data and results. The summary and conclusion is presented in Section V.

II. AUDITOR QUALITY AND IPO UNDERPRICING


Rock (1986) and Beatty and Ritter (1986) develop models that explain the existence of IPO underpricing as a function of information asymmetry between informed and uninformed investors. IPOs are frequently oversubscribed and subject to quantity rationing; this quantity rationing is greatest for issues that are underpriced (Beatty and Ritter 1986). As a result, a representative investor is subject to a "winner's curse" in which they are most likely to receive shares for companies that are not underpriced. Due to this information asymmetry, the firm discounts or underprices their securities so that less informed investors buy their stock. Higher quality auditors can reduce underpricing by providing investors with more precise information regarding firm value.

Titman and Trueman (1986) provide a model in which a more costly, and higher quality auditor provides more precise information regarding firm value. An entrepreneur with more positive private information can signal this information by choosing a higher quality auditor. Datar et al. (1991) develop a model in which the choice of auditor and retained ownership are jointly chosen to signal firm value. Copley and Douthett (2002) provide evidence consistent with this joint selection of auditor and retained ownership. The Titman and Trueman (1986) and Datar et al. (1991) models differ in their predictions as to the types of IPO companies that will choose a higher quality auditor, but both assume quality differentiation among auditors can be used to signal firm value.

Several studies provide evidence supporting the role of audit quality in IPOs. Menon and Williams (1991) study auditor credibility in initial public offerings from the perspective of the client and investment banker. They hypothesize that if there is increased demand for auditor credibility when an initial offering takes place, then auditor switches to credibility-increasing auditors should occur prior to an IPO. Although there were relatively few auditor switches in their sample period, the companies that did change auditors switched to credibility-increasing auditors before their IPO.  

IPO underpricing studies by Balvers et al. (1988) and Beatty (1989) are also consistent with high reputation auditors improving information quality. Balvers et al. (1988) assume that investment bankers will prefer high-quality auditors to reduce the uncertainty about firm value and to signal investment banker reputation. Both investment banker and auditor reputation were associated with lower underpricing. An interaction of investment banker and auditor reputation had a positive coefficient, indicating the overlapping effects of auditor and investment banker reputation. 

Beatty (1989) investigates auditor reputation and pricing of initial public offerings for the period 1975-1984. He measures auditor reputation based on the residuals from an audit fee regression model. He also finds that higher reputation auditors are associated with lower offering underpricing. 

These studies demonstrate positive benefits associated with choice of a higher reputation auditor in the form of lower offering underpricing. However, the entrepreneur must balance the cost and benefits associated with auditor choice. Hogan (1997) uses a self-selection analysis and finds that IPO companies select audit quality to minimize total costs of IPO underpricing and the auditor compensation. Her study indicates that choice of a non-Big 5 auditor is optimal for at least some IPO companies. Particularly for smaller IPOs, the costs in terms of higher audit fees may exceed the benefits in terms of reduced underpricing. These companies must then choose between competing non-Big 5 auditing firms.  

Willenborg (1999) studies the demand for audit quality in small IPO deals, and focuses on whether the choice of a non-national auditor is expected or not. In contrast to studies that focus on Big 5 versus non-Big 5 firms, Willenborg distinguishes between national and non-national firms, where national firms include Big 5 and non-Big 5 national firms.
 He finds that only unexpected choice of a non-national auditor is associated with greater IPO underpricing. In contrast, we focus on differences in quality within non-national firms as well as differences in quality between non-national and non-Big 5 national firms. The choice of a non-national firm is expected (Willenborg 1999) and optimal (Hogan 1997) for some IPOs. However, previous research has not examined quality differences among non-Big 5 firms in an IPO setting.

III. AUDIT QUALITY IN NON-BIG 5 AUDIT FIRMS

DeAngelo (1981) defines audit quality as the joint probability that an auditor detects and reports a misstatement in the client’s financial statements. The ability to discover a misstatement is related to the firm's technical capability, while the likelihood that a firm will report a misstatement is a function of the firm's independence. DeAngelo argues that because each individual client is only a small fraction of firm revenues, Big 5 firms are more independent and provide audits of higher quality. While extensive empirical evidence suggests that Big 5 firms provide higher-quality audits, little evidence exists as to quality differences within the Big 5 or non-Big 5 audit firm categories. We focus on three factors developed from information and insurance theories of audit demand likely to affect quality within the non-Big 5 sector - firm size, auditor experience with SEC reporting, and participation in peer review.

We develop a continuous measure of auditor reputation, measured as the factor score obtained from the principal components analysis of the underlying variables; whether the firm is a non-Big 5 national firm, firm size, SEC experience, and whether the firm voluntarily participated in peer review. The dimensions of audit quality investigated for non-Big 5 firms are derived from the information and insurance demand for auditing.  Each variable included in the principal components analysis is discussed in detail below.  
Audit Firm Size

Although there is an extensive literature that investigates quality based on firm size, this research almost exclusively examines differences between Big 5 and non-Big 5 firms. Francis and Simon (1987) found that non-Big 8 national firms do not charge higher fees than local/regional audit firms. Willenborg (1999) finds that unexpected choice of a non-national auditor is associated with higher IPO underpricing. His national audit classification includes Big 5 and non-Big national firms, so he does not provide direct evidence on whether non-Big 5 national firms are quality differentiated from local/regional firms. 
Colbert and Murray (1998) investigate the relation between auditor size and audit quality for small CPA firms based on PCPS peer review outcomes for 422 small CPA firms. They find that quality is a function of audit firm size, and argue that size can be used as a surrogate for audit quality within non-Big 5 firms. Krishnan and Schauer (2000) examine disclosure quality for not-for-profit entities. They find that disclosure quality is highest for entities with Big 5 auditors. In addition, they find that disclosure quality is higher for larger non-Big 5 firms, defined as firms with more than 10 professionals, compared to smaller firms. 

Although Colbert and Murray found that quality is related to audit firm size, they also noted that based on peer review outcomes, most firms performed quality audits. Quality was lowest for sole practitioners, and the differences in peer review outcomes were not significant for other size groups within the non-Big 5 firms. As a result, there may not be meaningful differences in audit quality among firms that audit IPO companies. Accordingly, we include audit firm size in our principal component analysis. We use the number of partners as a measure of firm size. This serves as a proxy for firm size and information quality, as well as for firm capital as a measure of the potential insurance value of the audit.  

SEC Experience


Recent research has focused on auditor quality differentiation on dimensions other than size. For example, Craswell et al. (1995) find that a significant portion of the fee premium for the Big 5 in Australia is attributable to industry experience. Deis and Giroux (1992) find that audit quality for Texas school districts is increasing in the number of school districts clients. Titman and Trueman (1986) suggest that auditor experience is an important dimension in the IPO setting. For a company planning to go public, an important consideration is whether the non-Big 5 audit firm has experience with SEC reporting requirements.   

Peer Review

Peer review is a quality control mechanism designed to ensure that all audits adhere to minimum quality standards. Prior to 1990, peer review was only required for audit firms that voluntarily joined either the AICPA Peer Review Program or the Private Company Practice Section (PCPS) or SEC Practice Section (SECPS) of the AICPA Division for firms. Since 1990, peer review has been required for firms that belong to the AICPA, and for firms auditing one or more SEC clients if the firm is a member of the SECPS.

Francis et al. (1990) examine whether firms that underwent voluntary peer reviews are able to charge higher audit fees. They did not find significantly higher fees for peer-reviewed firms. Since peer review is costly, they argued that the lack of higher fees created a disincentive to join the AICPA Division of Firms and participate in peer review, supporting the need for mandatory peer review. 

Although peer review may not result in higher fees, it can still be cost-beneficial for the audit firm if it helps the firm to attract or retain clients by signaling that the firm provides audits of higher quality. Deis and Giroux (1992) find that audit quality is higher for Texas school districts if the audit firm participates in peer review. Krishnan and Schauer (2000) find that not-for-profit disclosure quality is higher if the auditor is peer reviewed. Auditor information prior to an IPO is difficult to obtain, so we cannot examine directly whether peer-reviewed firms are more likely to be selected or retained for an IPO. However, selection of a peer-reviewed firm is likely to be advantageous if this results in lower underpricing, consistent with the higher quality of the auditor. All CPA firms are now required to undergo peer review, and Colbert and Murray find that most firms receive favorable peer reviews. Accordingly, we measure whether the audit firm voluntarily adopted peer review prior to 1990, the start of our sample period. 

Because there are multiple dimensions of audit quality for non-Big 5 firms, and these dimensions are likely to be correlated, we develop a continuous measure of auditor reputation, measured as the factor score for auditor reputation obtained from the principal components analysis of the variables discussed above. This approach is similar to the approach taken in Copley et al. (1995). Variables used to develop the auditor reputation measure include whether the firm is a non-Big 5 national firm, firm size, SEC experience and whether the firm voluntarily participated in peer review. We examine whether underpricing is lower and auditor compensation is higher for IPOs that use higher quality auditors.

H1: 
Higher quality auditors are associated with lower IPO underpricing (higher auditor compensation).

Individual Components of Audit Firm Quality

We also examine the underlying constructs for auditor quality to determine their separate effects on IPO underpricing and auditor quality. We examine whether underpricing is lower and auditor compensation is higher for IPOs that use non-Big 5 national firms.  

H2a:
Non-Big 5 national auditors are associated with lower IPO underpricing (higher auditor compensation).

Colbert and Murray (1998) find that quality is a function of audit firm size. In addition, Krishnan and Schauer (2000) find that disclosure quality is a function of audit firm size. Specifically, they find that disclosure quality is higher for larger non-Big 5 firms, compared to smaller firms. We examine whether underpricing is lower and auditor compensation is higher for IPOs that use firms with more audit firm partners.

H2b:
The number of audit firm partners is associated with lower IPO underpricing (higher auditor compensation).

Craswell et al (1995) find that auditor compensation is related to industry experience. Deis and Giroux (1992) find that audit quality in their sample of Texas school districts is related to the number of school district clients. We examine whether underpricing is lower and auditor fees are higher for firms with more SEC experience.

H3:
Non-Big 5 firms with SEC reporting experience will be associated with lower IPO underpricing (higher auditor compensation).

Deis and Giroux (1992) find that audit quality is higher for Texas school districts if the audit firm participates in peer review. We also test whether the voluntary peer review is associated with higher fees. However, because Francis et al. (1990) did not find that firms that engaged in voluntary peer review were able to charge higher audit fees, we do not predict that peer review will result in higher fees.

H4:
Non-Big 5 firms that participate in voluntary peer review are associated with lower IPO underpricing.

The following section describes the sample and data selection for investigating quality differences among non-Big 5 firms in initial public offerings. 

IV. DATA AND SAMPLE SELECTION 


The sample consists of initial public offerings for the period 1990-1998 with a non-Big 5 auditor for the IPO gathered from the Compact Disclosure D’33 database.
 Sample selection information is presented in Panel A of Table 1. We initially identify 851 offerings with non-Big 5 auditors, and 576 offerings have pricing data available to compute underpricing. The sample for empirical tests is reduced to 349 due to missing information for one or more explanatory variables.

Insert Table 1 about here

Willenborg (1999) distinguishes between national and non-national firms. Although the non-Big 5 national firms are significantly smaller than the Big 5 firms, they are significantly larger than non-national CPA firms, and have significant numbers of SEC clients. Accordingly, in additional tests we distinguish between national and non--national firms.

Information on non-Big 5 firms is gathered from AICPA data of membership in the Division for Firms. Information in this data set includes Division membership, date of the initial peer review, number of SEC clients, and firm size measures including number of partners and staff. Principal components analysis is used to develop a variable that is a linear combination of multiple audit quality measures. We develop a continuous measure of reputation, measured as the factor score for auditor reputation obtained from the principal components analysis of the underlying variables NATIONAL, PARTNER, SECEXP and VOLPEER.

NATIONAL
=
1 if firm is a national auditor, 0 otherwise.

PARTNER
=
Number of partners.

SECEXP
=
Number of SEC clients. 

VOLPEER
=
1 if firm voluntarily participates in peer review program before 1/1/1990, 0 otherwise.

Since peer review initiated in 1977 and became mandatory in 1990, we identify firms as voluntarily adopting peer review if their initial review was prior to 1990. In some cases, we were unable to identify the audit firm associated with the IPO in the AICPA database. We treat these firms as not voluntarily participating in peer review.    

Panel B of Table 1 provides descriptive information on the non-Big 5 national and non-national audit firms. National audit firms were used in 138 of the offerings, and 211 offerings involved non-national firms. The non-national firms were fairly large, with an average of 24 partners and 10 SEC clients, and most of the firms voluntarily participated in peer review.

Control variables included in the underpricing model include the reputation of the investment banker, the reciprocal of the offering price, the log of offering size, an exchange variable, whether the firm is in a technology industry, whether the firm files an S-1 registration and percentage of retained ownership. Both Beatty and Ritter (1986) and Balvers et al. (1988) develop models in which the reputation of the investment banker reduces the uncertainty associated with the offering. Balvers et al. and Beatty (1989) find that underpricing is lower with the use of a high-reputation investment banker. However, Loughran and Ritter (2004) find that the negative relationship between underwriter rank and underpricing that existed in the 1980s reversed itself in the 1990s. Investment banker is defined as non-ranked if the firm’s ranking is less than 6 based on the Loughran and Ritter (2004) update of the Carter et al. (1998) rankings of underwriter reputation.


The reciprocal of price (Willenborg 1999) and the log of offering proceeds (Hogan 1997) control for potential size effects related to the size of the offering and offering price. Willenborg (1999) finds a positive relationship between underpricing and the reciprocal of price, and Hogan (1997) finds a positive relationship between total offering costs including underpricing, and offering proceeds for offerings with non-Big 6 auditors. The exchange variable controls for differences in liquidity between over-the-counter (OTC) offerings and offerings on other exchanges. Baker and Edelman (1992) find that volume increases and spread narrows when firms switch from the OTC to the National Market System (NMS) listings. This result is consistent with greater liquidity for NMS offerings. However, Edelman and Baker (1990) found that NMS firms do not significantly increase their liquidity when they switch to other exchanges. The lower liquidity suggests that underpricing should be greater for OTC listings.  


We include a control variable for membership in technology industries. We classify firms as being in technology industries using the classification in Bushee et al. (2002). They argue that technology firms have relatively complex business models and information environments. In addition, anecdotal evidence suggests that underpricing is likely to be greater in technology industries. The control variable measuring whether an S-1 registration is filed controls for the complexity of the offering (Willenborg, 1999). 


The percentage of ownership retained in the IPO may be used by the owners/managers to signal their private knowledge as to the future prospects for the firm (Leland and Pyle 1977). Datar et al. (1991) argue that audit quality can be used as a substitute for the percentage of retained ownership to communicate private information about the value of the firm. Copley and Douthett (2002) obtain results consistent with the joint determination of retained ownership and auditor quality. Beatty (1989) finds that the percentage of retained ownership is associated with lower offering underpricing. However, Willenborg (1999) finds that retained ownership is positively related to IPO underpricing in samples of both start-up companies and established companies. The coefficient on retained ownership is positive and significant in the sample of established companies. Given the conflicting findings on the effect of retained ownership on IPO underpricing in the literature, we do not make a prediction on this variable.

 These variables result in the following underpricing model:

         UNDPRICE = ( + (1REPUTATION + (2INVBNKR + (3RECPRICE + (4LOGPROC 



      + (5EXCHDUM + (6TECH + (7S1DUM + (8RETOWN  (

Where:

    
UNDPRICE
=
The initial return on the newly traded security.

REPUTATION=
Continuous measure of auditor reputation, measured as the factor score obtained from principal components analysis of the underlying variables; whether the firm is a non-Big 5 national firm, whether the firm voluntarily participated in peer review, firm size, and SEC experience.

INVBNKR
=
1 if a non-ranked investment banker is used, 0 otherwise. Investment banker is coded 1 if the Loughran and Ritter (2004) ranking is less than 6, 0 otherwise. The top ranking is 9 on a 0-9 scale.

RECPRICE
=
1/price per SEC.

LOGPROC
=
Log of total offering proceeds.

EXCHDUM
=
1 if offering is NYSE, AMEX or NMS; 0 if OTC.


TECH


=
1 if a tech firm, 0 otherwise.  SIC codes classified as being in the high-tech industry include: Drugs (2833-2836); Electric Distribution Equipment (3612-3613); Electrical Industrial Apparatus (3621-3629); Household Audio & Video Equipment (3651-3652); Communications Equipment (3661-3669); Electron Tubes (3671); Printed Circuit Boards (3672); Semiconductors & Related Devices (3674); Magnetic and Optical Recording Media (3695); Telephone Communications (4812-4822); Radio & TV Broadcasting (4832-4899); Computer and Data Processing Services (7370-7379).


S1DUM 

=
1 if firm files an S-1 registration, 0 otherwise.


RETOWN

=
Percentage of ownership retained by pre-IPO shareholders.


Control variables included in the fee model include the log of offering size, whether the offering is an S-1 offering, and log of sales.  


These variables result in the following fee model:


FEE= ( + (1REPUTATION + (2LOGPROC + (3S1DUM + (4LOGSALES + (

Where:


FEE

=
Log of auditor compensation.

LOGPROC
=
Log of total offering proceeds.


S1DUM
=
1 if firm files an S-1 registration, 0 otherwise.


LOGSALES
=
Log of sales.
Panel A of Table 2 presents descriptive statistics for the variables. Mean underpricing of 14% is comparable to underpricing levels reported in previous studies (e.g., Loughran and Ritter 2004). Not surprisingly, most of the offerings do not involve ranked investment bankers, although most offerings are on the major exchanges. Approximately 47% of the offerings were S-1 filings, and 18% were in technology industries. The average retained ownership was 67%. The mean log of offering proceeds is 16.02, or an average offering size of approximately $9 million. Panel B of Table 2 reports the eigenvectors for the principal component analysis of the auditor reputation variables.

Insert Table 2 about here


A correlation matrix of the variables in the underpricing model is presented in Panel A of Table 3. As expected, auditor reputation is negatively correlated with underpricing, although the coefficient is not significant.  

Insert Table 3 about here


Panel B of Table 3 reports the correlation matrix for the variables in the audit fee model. The auditor reputation variables and the control variables are all significantly positively correlated with audit fees.


Panel C of Table 3 reports the correlation matrix for the variables in the principal component analysis. The variables in the principal component analysis are positively correlated with one another.

Results

The first column of Table 4 reports the results for the underpricing regression model for the full sample.
 Diagnostics did not indicate that the results were significantly influenced by the presence of collinearity or outliers. The continuous measure of auditor reputation is measured as the factor score obtained from the principal components analysis of whether the firm is a non-Big 5 national firm, firm size, SEC experience and whether the firm voluntarily participated in peer review. Auditor reputation is negatively related to IPO underpricing as predicted. The investment banker variable is negatively and significantly related to IPO underpricing, consistent with the results in Loughran and Ritter (2004). As expected, underpricing is positively and significantly related to reciprocal of price and log of offering proceeds. The exchange variable is negative and significant, as predicted. The coefficients on the technology variable and the S-1 registration variables are in the predicted direction, but are not significant. The variable controlling for percentage of retained ownership is positive and highly significant. We did not make a prediction for this variable.  


The second column of Table 4 reports the results for the underpricing regression for the non-national sample. The auditor reputation variable is not significant. This suggests that the auditor reputation results in the first column are primarily due to the national firm observations. The control variable investment banker is not significant, consistent with the results in Hogan (1997). The results for the remaining control variables are generally consistent with the results for the full sample. 


The first column of Table 5 reports the results for the auditor compensation regression for the full sample.
  The auditor reputation variable is positive and significantly related to audit fees. This result provides evidence that higher quality auditors are able to charge higher audit fees. As predicted, log of proceeds and log of sales are positively and significantly related to auditor compensation. The control variable for whether the firm files an S-1 registration has an unexpected sign. The explanatory power of the model is .20, which is consistent with Willenborg (1999).


The second column of Table 5 reports the results for the audit fee model for the non-national sample. The auditor reputation variable is positive and marginally significant as predicted. These results provide evidence that higher quality auditors are able to charge higher fees in the non-national market. In addition the control variable for offering proceeds and log of sales are positive and significant as predicted. The control variable for whether the firm files an S-1 registration has an unexpected sign.

Analysis of Individual Measures of Audit Firm Quality

As an additional analysis, we examine the underlying constructs for auditor quality to determine their separate effect on IPO underpricing and audit pricing. The measures of audit quality examined include auditor size, measured by whether the firm is a national firm and number of firm partners, SEC experience and voluntary peer review. 

Consistent with previous literature, we measure proxies for audit quality using dichotomous variables. For example, Francis and Wilson (1988) test whether there is a relationship between the demand for quality-differentiated audits and a firm’s agency costs. The authors find stronger results when measuring audit quality as a dichotomous variable (Big 8 vs. non-Big 8) than as a continuous variable (combined sales of all public companies audited). Using a dichotomous measure of industry specialization, Craswell, Francis and Taylor (1995) find that in the Australian market, Big 8 industry specialists command a higher fee premium than Big 8 non-industry specialists. Colbert and Murray (1998) measure audit quality using a dichotomous variable and find that smaller firms perform lower quality audits. Thus in our study, firm size is measured dichotomously by the number of partners using a relatively arbitrary cutoff of 20 partners based on distribution of number of partners in our sample. We measure SEC dichotomously using a cutoff of 10 SEC clients based on the distribution of SEC experience within our sample.


Table 6 reports descriptive statistics for the individual reputation variables. National firms comprise 40% of our sample, while 58% of the firms have more than 20 partners in the firm and 62% of the firms have more then 10 SEC clients. Firms participating in voluntary peer review comprise 91% of our sample.

Insert Table 6 about here

A correlation matrix of the variables in the underpricing model is presented in Panel A of Table 7. The univariate correlations provide little evidence of a relation between the individual auditor reputation variables and underpricing. National audit firms and the number of partners are negatively correlated with underpricing, but the correlations are not significant. The correlation of SEC experience and voluntary peer review with underpricing is positive and insignificant. Each of the auditor reputation variables is positively correlated with each other. Because of the correlation among the reputation variables, we test them individually, and also report models limited to observations with non-national auditors.

Insert Table 7 about here


Panel B of Table 7 reports the correlation matrix for the variables in the audit fee model.  In contrast to the underpricing model, each of the auditor reputation variables is positively correlated with audit fees.


Inclusion of the individual auditor reputation variables results in the following regression model:

UNDPRICE = ( + (1NATIONAL + (2PARTNER + (3SECEXP + (4VOLPEER + 

(5INVBNKR + (6RECPRICE + (7LOGPROC + (8EXCHDUM + (9TECH + (10S1DUM + (11RETOWN  + (
Panel A of Table 8 reports the results for the underpricing regression models for the full sample. 
 The national firm indicator variable is negative and significant in each of the models, indicating that underpricing is lower for offerings involving non-Big 5 national firms. None of the other auditor reputation variables is significant, and the SEC experience and voluntary peer review variables have unexpected positive signs. These results are consistent with the results reported in Table 4 and indicate that non-Big 5 national firms are associated with lower underpricing.  

Insert Table 8 about here

Among the control variables, the investment banker variable is negative and significant. The reciprocal of price is positive and significant, consistent with Willenborg (1999), and log of offering proceeds is positive and significant, consistent with the results in Hogan (1997). The exchange variable is negative and significant, as predicted. The coefficients on the technology and S-1 registration variables are in the predicted direction, but are not significant. The percentage of retained ownership variable is positive and significant. We did not make a prediction on this variable.    


We repeat the regression models for the auditor reputation variables on the sample of observations with non-national auditors in Panel B, Table 8. None of the auditor reputation variables is significant, consistent with the results for the full sample.  


Panel A, Table 9 reports the results for the audit fee model for the full sample.
 In addition to the auditor reputation variables, the model controls for the offering proceeds, whether the offering is an S-1 offering, and log of sales. Diagnostics did not indicate that results are significantly influenced by collinearity, heteroscedasticity, or outliers. The explanatory power of the models is similar to Willenborg (1999), offering proceeds and log of sales are positive and significant. The S-1 registration variable has an unexpected sign. 

Insert Table 9 about here
In the first column, national firms are associated with higher fees when SEC experience is excluded from the model. SEC experience is associated with higher audit fees in the model excluding the partner variable and in the model with all audit reputation variables. In addition, the coefficient on national firms is positive and significant, as predicted. The voluntary peer review variable has an unexpected sign, but it is not significant. Panel B of Table 9 reports the results for the audit fee model for the sample with non-national auditors. Consistent with the results for the full sample, the SEC experience variable is positive and significant, indicating that companies are willing to pay more for audit firms with SEC experience.

Additional analysis

The results using the national variable in Table 8, Panel A, are similar to the results using the principal component analysis in Table 4, column 1. This suggests that the results in Table 4 for the full sample may be the result of the inclusion of the national variable in the principal component analysis. Similar to DeFond (1992), we re-examine the regression in Table 4 for the full sample, using a principal component measure of audit quality that excludes the national variable.
 The results of the regression using the new measure of audit quality are similar to the results in Table 4 that included the national firm variable. These results suggest that the influence of the national firms is attributable to the underlying measures of audit quality. 

DeAngelo (1981) argues that because each individual client is only a small fraction of firm revenues for Big 5 firms, Big 5 firms are more independent and provide audits of higher quality than non-Big 5 firms. Thus, we test the regression in Table 4 using a measure of auditor independence as a substitute for the voluntary peer review variable. Independence is measured as audit fees deflated by total assets divided by number of partners in the firm. The independence measure gives an estimate of the importance of each client to the firm. The results are qualitatively similar to the results presented in Table 4.
 We also test the regressions in Table 8, Panels A and B by substituting the independence variable for the voluntary peer review variable. Results are qualitatively similar.
  

Craswell et al. (1995) find that a significant portion of the fee premium for the Big 5 in Australia is attributable to industry experience. Industry experience is another measure of the importance of auditor experience on underpricing. Thus, we substitute a measure of industry experience for the SEC experience variable in our regressions. Industry experience is measured as the number of auditor clients that match the 3-digit SIC code of the IPO firm in the same year. The results are qualitatively similar to those reported in Table 4.
 We also re-define industry experience as the number of auditor clients that match the 2-digit SIC code for the IPO firm in the same year. We substitute this industry experience measure for the SEC experience measure in the underpricing regressions in Tables 4 and 8. Results are qualitatively similar to those reported in Tables 4 and 8.

Willenborg (1999) found that the effect of choice of a non-national auditor on IPO underpricing varies based on the size of the offering. We examine the effect of non-national audit firms based on size of offering proceeds. We substitute 2 dichotomous variables for the national variable in the underpricing regressions. The first variable equals 1 for non-national firms with log of offerings proceeds greater than the mean.
 The second variable equals 1 for non-national firms with log of offering proceeds less than or equal to the mean. In Table 8, Panel A, column 2, the coefficient on non-national firms with log of offering proceeds greater than the mean is positive and significant. The coefficient on non-national firms with log of offering proceeds less than the mean is positive but not significant. The results suggest that non-national firms with larger offering proceeds are underpriced more than non-national firms with lower offering proceeds. This result is consistent with Willenborg (1999) and suggests an insurance signaling role.
 
V. SUMMARY AND CONCLUSION

This research examined quality differences in an IPO setting for non-Big 5 firms based on firm size measured by whether the firm is a national firm and number of partners, SEC experience, and whether the audit firm voluntarily participated in peer review. We develop a continuous measure of auditor reputation, measured as the factor score for auditor reputation obtained from the principal components analysis of the underlying variables; whether the firm is a non-Big 5 national firm, firm size, SEC experience and whether the firm voluntarily participated in peer review. We find that this measure of auditor reputation is associated with lower IPO underpricing and higher auditor compensation, suggesting that auditor quality is an important determinant for firms hiring non-Big 5 auditors.

In an additional analysis, we examine the underlying constructs for auditor quality individually to determine their separate effects on IPO underpricing and auditor compensation. National firms were associated with lower underpricing and higher auditor compensation, suggesting that non-Big 5 national firms are quality differentiated from other firms. There was little evidence of a relation between the IPO underpricing and auditor reputation for non-national firms. Although based on a comparatively small sample, this suggests that there are not significant quality differences based on size and experience. The voluntary peer review variable was not associated with lower IPO underpricing or higher fees. However, most of the audit firms voluntarily participated in peer review, suggesting that these firms found peer review to be valuable. SEC experience was associated with higher fees, suggesting companies are willing to pay more for an audit firm with SEC reporting experience. 

This study was based on a comparatively small number of initial public offerings. However, the importance of audit quality for smaller audit firms extends to other audit markets and settings. Additional research in other settings is necessary to assess the extent to which quality varies across smaller audit firms.
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TABLE 1

Sample Selection and Auditor Variable Descriptive Statistics
PANEL A-Sample Selection for Non Big-5 Firm S-1, SB1 and SB2 Offerings

	
	

	Number of S-1, SB1, and SB2 offerings listed on Compact Disclosure with non-Big 5 auditor for 1990-1998 


	851

	Less: 
IPOs without necessary pricing information


	(275)

	Preliminary sample of non-Big 5 IPO offerings


	576

	Less: 
IPOs with missing data for one or more

  
explanatory variables


	 (227)

	Sample of non-Big 5 IPO offerings 
	349


PANEL B- Auditor Variable Descriptive Statistics

	
	Number of Observations
	Mean Peer

 Review
	Mean Number 

of Partners
	Mean Number 

of SEC clients

	National Auditorsa
	138


	1.00
	303.37
	166.07

	Other Auditors
	211


	0.86
	 23.67
	 10.45

	Total
	349
	
	
	


aNational auditors include BDO Seidman, Grant Thornton, McGladrey & Pullen, and Kenneth Leventhal prior to 1995 (Willenborg 1999).

TABLE 2

Variable Descriptive Statistics

Panel A-Dependent and Independent Variables

	Research Variables
	N
	Mean
	Stdev
	Min.
	Median
	Max.

	UNDPRICE
	349
	 0.14
	0.25
	-0.50
	 0.10
	 1.00

	FEE
	344
	11.25
	0.77
	8.52
	11.23
	13.82

	Underpricing Control Variables
	
	
	
	
	
	

	INVBNKR
	301
	 0.81
	0.39
	0.00
	 1.00
	1.00

	RECPRICE
	349
	 0.15
	0.06
	0.02
	 0.14
	0.33

	LOGPROC
	325
	16.02
	0.81
	13.07
	15.83
	19.24

	EXCHDUM
	349
	 0.83
	0.38
	 0.00
	 1.00
	 1.00

	TECH
	349
	0.18
	0.39
	0.00
	0.00
	1.00

	S1DUM
	349
	 0.47
	0.50
	0.00
	 0.00
	1.00

	RETOWN
	217
	0.67
	0.16
	0.03
	0.69
	0.99

	Additional Fee Control Variables
	
	
	
	
	
	

	LOGSALES
	248
	14.97
	3.59
	0.69
	15.93
	21.60


UNDPRICE
=
The initial return on a newly traded security. Ending prices obtained from CRSP2000 or the Daily Stock Price Record.

FEE
=
Log of auditor compensation.

INVBNKR
=
1 if a non-ranked investment banker is used, 0 otherwise.  Investment banker is coded 1 if the Loughran and Ritter (2004) ranking is less than 6, 0 otherwise.  The top ranking is 9 on a 0-9 scale.

RECPRICE
=
1/price per SEC.

LOGPROC
=
Log of total proceeds.

EXCHDUM
=
1 if offering is NYSE, AMEX or NMS; 0 if OTC.

TECH
=

1 if a tech firm, 0 otherwise. SIC codes classified as being in the high-tech industry include: Drugs (2833-2836); Electric Distribution Equipment (3612-3613); Electrical Industrial Apparatus (3621-3629); Household Audio & Video Equipment (3651-3652); Communications Equipment (3661-3669); Electron Tubes (3671); Printed Circuit Boards (3672); Semiconductors & Related Devices (3674); Magnetic and Optical Recording Media (3695); Telephone Communications (4812-4822); Radio & TV Broadcasting  (4832-4899); Computer and Data Processing Services (7370-7379).

S1DUM
=

1 if firms files an S-1 registration, 0 otherwise.

RETOWN
=

Percentage of ownership retained by pre-IPO shareholders.

LOGSALES
=

Log of sales.

TABLE 2 (continued)

Variable Descriptive Statistics

Panel B-Eigenvectors for the Principal Component Analysis

	Reputation Variables
	Principal Component 1

Componen.56

	NUMSECCL
	                                    0.56

	NUMPARTR
	0.56

	VOLPEER
	0.22

	NATIONAL
	0.56



NUMSECCL
=
Number of SEC clients


NUMPARTR
=
Number of partners


VOLPEER
=
1 if  the firm voluntarily participated in peer review; 0 otherwise


NATIONAL
=
1 if the firm is a non-Big 5 national firm, 0 otherwise 

TABLE 3

Pearson Correlation Matrix for Dependent and Independent Variables
PANEL A-Underpricing Variables

	
	UND

PRICE
	REPU

TATION
	INV

BNKR
	REC

PRICE
	LOG

PROC


	EXCH

DUM
	TECH
	S1DUM
	RETOWN

	UNDPRICE
	1.00
	-0.05

(0.35)
	-0.04

(0.48)
	0.04

(0.44)
	0.09

(0.12)
	-0.05

(0.33)
	0.03

(0.57)
	-0.05

(0.36)
	0.18

(0.01)

	REPUTATION
	
	1.00
	-0.18

 (0.00)
	-0.16

(0.00)
	0.25

(0.00)
	-0.03

(0.55)
	0.04

(0.41)
	0.22

(0.00)
	-0.01

(0.84)

	INVBNKR
	
	
	 1.00
	0.48

(0.00)
	-0.50

(0.00)
	-0.07

(0.22)
	0.02

(0.67)
	-0.41

(0.00)
	-0.20

(0.00)

	RECPRICE
	
	
	
	1.00
	-0.69

(0.00)
	-0.17

(0.00)
	0.13

(0.02)
	-0.66

(0.00)
	-0.29

(0.00)

	LOGPROC
	
	
	
	
	1.00
	0.12

(0.02)
	-0.04

(0.42)
	0.62

(0.00)
	0.02

(0.82)

	EXCHDUM
	
	
	
	
	
	1.00
	-0.05

(0.31)
	0.19

(0.00)
	0.17

(0.01)

	TECH
	
	
	
	
	
	
	1.00
	-0.17

(0.00)
	0.05

(0.45)

	S1DUM
	
	
	
	
	
	
	
	1.00
	0.07

(0.27)

	RETOWN
	
	
	
	
	
	
	
	
	1.00


PANEL B-Fee Variables

	
	FEE
	REPUTATION


	LOG

PROC


	S1

DUM
	LOG

SALES

	FEE
	1.00
	0.23

(0.00)
	0.38

(0.00)
	0.22

(0.00)
	0.26

(0.00)

	REPUTATION
	
	1.00
	0.25

(0.00)
	0.22

(0.00)
	0.25

(0.00)

	LOGPROC
	
	
	1.00
	0.62

(0.00)
	0.30

(0.00)

	S1DUM
	
	
	
	1.00
	0.52

(0.00)

	LOGSALES
	
	
	
	
	1.00


p-value in parentheses

See next page for variable descriptions

TABLE 3 (continued)

UNDPRICE
=
The initial return on a newly traded security. Ending prices obtained from CRSP2000 or Daily Stock Price Record.

REPUTATION
=
Continuous measure of auditor reputation, measured as the factor score obtained from principal components analysis of  the underlying variables; whether  the firm is a non-Big 5 national firm, whether the firm voluntarily  participated in  peer review, firm size, and SEC experience.
 

INVBNKR
=
1 if a non-ranked investment banker is used, 0 otherwise. Investment banker is coded 1 if the Loughran and Ritter (2004) ranking is less than 6, 0 otherwise.  The top ranking is 9 on a 0-9 scale.

RECPRICE
=
1/price per SEC.

LOGPROC
=
Log of total proceeds.

EXCHDUM
=
1 if offering is NYSE, AMEX or NMS; 0 if OTC.

TECH
=
1 if a tech firm, 0 otherwise. SIC codes classified as being in the high-tech industry include: Drugs (2833-2836); Electric Distribution Equipment (3612-3613); Electrical Industrial Apparatus (3621-3629); Household Audio & Video Equipment (3651-3652); Communications Equipment (3661-3669); Electron Tubes (3671); Printed Circuit Boards (3672); Semiconductors & Related Devices (3674); Magnetic and Optical Recording Media (3695); Telephone Communications (4812-4822); Radio & TV Broadcasting  (4832-4899); Computer and Data Processing Services (7370-7379).

S1DUM
=
1 if firm files an S-1 registration, 0 otherwise.

RETOWN
=

Percentage of ownership retained by pre-IPO shareholders.

FEE
=
Log of auditor compensation.

LOGSALES
=
Log of sales.

PANEL C-Auditor Reputation Variables

	
	NUM

SECCL
	NUM

PARTR
	VOL

PEER
	NATIONAL

	NUMSECCL
	1.00
	0.96


	0.27


	0.97



	NUMPARTR
	
	1.00
	0.28


	0.97



	VOLPEER
	
	
	 1.00
	0.25



	NATIONAL
	
	
	
	1.00


NUMSSECCL
=
Number of SEC clients.

NUMPARTR
=
Number of partners.

VOLPEER
=
1 if firm voluntarily participates in peer review program, 0 otherwise. If PCPS date or SECPS date is before 1/1/1990, then the auditor is coded as participating in voluntary  peer review.

NATIONAL
=
1 if firm is a national auditor, 0 otherwise.  National auditors include BDO Seidman, Grant Thornton, McGladrey & Pullen, and Kenneth Leventhal prior to 1995.
TABLE 4

IPO Underpricing Model

non-Big 5 Reputation Variable

Model: UNDPRICE =( + (1REPUTATION  + (2INVBNKR + (3RECPRICE + (4LOGPROC + (5EXCHDUM + (6TECH + (7S1DUM + (8RETOWN + (
	


          
	
	Full Sample
	Non-national 

Firm Sample

	Intercept
	
	-1.34

   (-1.96)**
	-1.51

 (-1.33)*

	REPUTATION
	-
	-0.02

   (-1.91)*
	0.02

(1.00)

	INVBNKR
	?
	-0.11

   (-1.91)**
	-0.06

(-0.67)

	RECPRICE
	+
	1.52

      (3.18)***
	1.81

     (2.83)***

	LOGPROC
	+
	0.07

    (1.94)**
	0.09

  (1.33)*

	EXCHDUM
	-
	-0.11

     (-2.58)***
	-0.17

      (-2.60)***

	TECH
	+
	0.00

(0.04)
	-0.05

(-0.76)

	S1DUM
	-
	-0.02

(-0.46)
	-0.06

(-0.75)

	RETOWN
	?
	0.39

      (3.12)***
	0.35

   (1.91)**

	N
	
	193
	108

	Adjusted R-Squared
	
	 0.10
	 0.09

	F-Value
	
	   3.73**
	   2.28**


*** (**) (*) - Significant at the .01 (.05) (.10) level based on a one-tail test.

UNDPRICE
=
The initial return on a newly traded security. Ending prices obtained from CRSP2000 or Daily Stock Price Record.

REPUTATION
=
Continuous measure of auditor reputation, measured as the factor score obtained from principal components analysis of  the underlying variables; whether  the firm is a non-Big 5 national firm, whether the firm voluntarily  participated in  peer review, firm size, and SEC experience.
INVBNKR
=
1 if a non-ranked investment banker is used, 0 otherwise. Investment banker is coded 1 if the Loughran and Ritter (2004)  ranking is less than 6, 0 otherwise. The top ranking is 9 on a 0-9 scale.

RECPRICE
=
1/price per SEC.

LOGPROC
=
Log of total proceeds.

EXCHDUM
=

1 if offering is NYSE, AMEX or NMS; 0 if OTC.

TECH
=

1 if a tech firm, 0 otherwise. SIC codes classified as being in the high-tech industry include: Drugs (2833-2836); Electric Distribution Equipment (3612-3613); Electrical Industrial Apparatus (3621-3629); Household Audio & Video Equipment (3651-3652); Communications Equipment (3661-3669); Electron Tubes (3671); Printed Circuit Boards (3672); Semiconductors & Related Devices (3674); Magnetic and Optical Recording Media (3695); Telephone Communications (4812-4822); Radio & TV Broadcasting (4832-4899); Computer and Data Processing Services (7370-7379).

S1DUM
=

1 if firm files S-1 registration, 0 otherwise.

RETOWN
=

Percentage of ownership retained by pre-IPO shareholders.

TABLE 5

Fee Model
non-Big 5 Reputation Variablea
Model: FEE =( + (1REPUTATION + (2LOGPROC + (3S1DUM + (4LOGSALES +  (
	
	
	Full Sample
	Non-national 

Firm Sample

	Intercept
	
	5.87

     (5.55)***
	6.15

     (4.58)***

	REPUTATION
	+
	0.09

     (3.25)***
	0.06

  (1.37)*

	LOGPROC
	+
	0.31

     (4.70)***
	0.30

     (3.55)***

	S1DUM
	+
	-0.20

-(1.59)
	-0.30

 -(2.17)

	LOGSALES
	+
	0.03

     (2.24)**
	0.02

  (1.44)*

	N
	
	223
	124

	Adjusted R-Squared
	
	0.20
	0.10

	F-Value
	
	     14.77***
	     4.30***


*** (**) (*) - Significant at the .01 (.05) (.10) level based on a one-tail test.

anumbers in parentheses indicate t-values.

FEE
=
Log of auditor compensation.

REPUTATION
=
Continuous measure of auditor reputation, measured as the factor score obtained from principal components analysis of  the underlying variables; whether  the firm is a non-Big 5 national firm, whether the firm voluntarily  participated in  peer review, firm size, and SEC experience.
LOGPROC
=
Log of total proceeds.

S1DUM
=
1 if firm files an S-1 registration, 0 otherwise.

LOGSALES
=
Log of sales.

TABLE 6

Descriptive Statistics for Auditor Reputation Variables
	Research Variables
	N
	Mean
	Stdev
	Min.
	Median
	Max.

	NATIONAL
	349
	 0.40
	0.49
	0.00
	 0.00
	 1.00

	PARTNER
	349
	 0.58
	0.49
	0.00
	 1.00
	 1.00

	SECEXP
	349
	 0.62
	0.49
	0.00
	 1.00
	 1.00

	VOLPEER
	349
	 0.91
	0.28
	0.00
	 1.00
	 1.00


NATIONAL
=
1 if firm is a national auditor, 0 otherwise. National auditors include BDO Seidman, Grant Thornton, McGladrey & Pullen, and Kenneth Leventhal prior to 1995.

PARTNER
=
1 if firm has greater than 20 partners in the firm, 0 otherwise.

SECEXP
=
1 if firm has greater than 10 SEC clients, 0 otherwise.

VOLPEER
=
1 if firm voluntarily participates in peer review program, 0 otherwise. If PCPS date or SECPS date is before 1/1/1990, then the auditor is coded as participating in voluntary peer review.

TABLE 7

Pearson Correlation Matrix for Dependent and Independent Variables
PANEL A-Underpricing Variables

	
	UND

PRICE
	NAT

IONAL
	PART

NER


	SEC 

EXP
	VOL

PEER
	INV

BNKR
	REC

PRICE
	LOG

PROC


	EXCH

DUM
	TECH
	S1

DUM
	RET

OWN

	UND

PRICE
	1.00
	-0.06

(0.28)
	-0.03

(0.61)
	0.01

(0.91)
	0.03

(0.53)
	-0.04

(0.48)
	0.04

(0.44)
	0.09

(0.12)
	-0.05

 (0.33)
	0.03

(0.57)
	-0.05

(0.36)
	0.18

(0.01)

	NAT

IONAL
	
	1.00
	0.68

(0.00)
	0.63

(0.00)
	0.25

(0.00)
	-0.16

 (0.00)
	-0.14

(0.01)
	0.23

(0.00)
	-0.04

 (0.41)
	0.06

(0.30)
	0.20

(0.00)
	-0.00

 (0.96)

	PART

NER
	
	
	1.00
	0.70

(0.00)
	0.36

(0.00)
	-0.17

 (0.00)
	-0.19

 (0.00)
	0.26

(0.00)
	-0.01

 (0.92)
	0.04

(0.47)
	0.25

(0.00)
	0.02

(0.79)

	SEC

EXP
	
	
	
	1.00
	0.39

(0.00)
	-0.10

 (0.08)
	-0.01

 (0.84)
	0.13

(0.02)
	-0.02

 (0.72)
	0.07

(0.21)
	0.09

(0.08)
	0.04

(0.54)

	VOL

PEER
	
	
	
	
	1.00
	-0.09

 (0.10)
	-0.18

 (0.00)
	0.17

(0.00)
	0.07

 (0.17)
	-0.01

(0.81)
	0.13

(0.02)
	0.07

(0.30)

	INV

BNKR
	
	
	
	
	
	 1.00
	0.48

(0.00)
	-0.50

(0.00)
	-0.07

 (0.22)
	0.02

(0.67)
	-0.41

(0.00)
	-0.20

(0.00)

	REC

PRICE
	
	
	
	
	
	
	1.00
	-0.69

(0.00)
	-0.17

 (0.00)
	0.13

(0.02)
	-0.66

(0.00)
	-0.29

(0.00)

	LOG

PROC
	
	
	
	
	
	
	
	1.00
	0.12

 (0.02)
	-0.04

(0.42)
	0.62

(0.00)
	0.02

(0.82)

	EXCH

DUM
	
	
	
	
	
	
	
	
	 1.00
	-0.05

(0.31)
	0.19

(0.00)
	0.17

(0.01)

	TECH
	
	
	
	
	
	
	
	
	
	1.00
	-0.17

(0.00)
	0.05

(0.45)

	S1DUM
	
	
	
	
	
	
	
	
	
	
	1.00
	0.07

(0.27)

	RET

OWN
	
	
	
	
	
	
	
	
	
	
	
	1.00


P-value in parentheses

TABLE 7

Pearson Correlation Matrix for Dependent and Independent Variables
PANEL B-Fee Variables

	
	FEE
	NAT

IONAL
	PART

NER
	SEC

EXP
	VOL

PEER
	LOG

PROC


	S1

DUM
	LOG

SALES

	FEE
	1.00
	0.24

(0.00)
	0.24

(0.00)
	0.21

(0.00)
	0.09

(0.09)
	0.38

(0.00)
	0.22

(0.00)
	0.26

(0.00)

	NATIONAL
	
	1.00
	0.68

(0.00)
	0.63

(0.00)
	0.25

(0.00)
	0.23

(0.00)
	0.20

(0.00)
	0.23

(0.00)

	PARTNER
	
	
	1.00


	0.70

(0.00)
	0.36

(0.00)
	0.26

(0.00)
	0.25

(0.00)
	0.28

(0.00)

	SECEXP
	
	
	
	1.00


	0.39

(0.00)
	0.13

(0.02)
	0.09

(0.08)
	0.17

(0.01)

	VOLPEER
	
	
	
	
	1.00
	0.17

(0.00)
	0.13

(0.02)
	0.08

(0.18)

	LOGPROC
	
	
	
	
	
	1.00
	0.62

(0.00)
	0.30

(0.00)

	S1DUM
	
	
	
	
	
	
	1.00
	0.52

(0.00)

	LOGSALES
	
	
	
	
	
	
	
	1.00


UNDPRICE
=
The initial return on a newly traded security. Ending prices obtained from CRSP2000 or Daily Stock Price Record.

NATIONAL
=
1 if firm is a national auditor, 0 otherwise. National auditors include BDO Seidman, Grant Thornton, McGladrey & Pullen, and Kenneth Leventhal prior to 1995. 

PARTNER
=
1 if firm has greater than 20 partners in the firm, 0 otherwise.

SECEXP
=
1 if firm has greater than 10 SEC clients, 0 otherwise.

VOLPEER
=
1 if firm voluntarily participates in peer review program, 0 otherwise. If PCPS date or SECPS date is before 1/1/1990, then the auditor is coded as participating in voluntary peer review.

INVBNKR
=
1 if a non-ranked investment banker is used, 0 otherwise. Investment banker is coded 1 if the Loughran and Ritter (2004) ranking is less than 6, 0 otherwise.  The top ranking is 9 on a 0-9 scale.

RECPRICE
=
1/price per SEC.

LOGPROC
=
Log of total proceeds.

EXCHDUM
=

1 if offering is NYSE, AMEX or NMS; 0 if OTC.

TECH
=

1 if a tech firm, 0 otherwise. SIC codes classified as being in the high-tech industry include: Drugs (2833-2836); Electric Distribution Equipment (3612-3613); Electrical Industrial Apparatus (3621-3629); Household Audio & Video Equipment (3651-3652); Communications Equipment (3661-3669); Electron Tubes (3671); Printed Circuit Boards (3672); Semiconductors & Related Devices (3674); Magnetic and Optical Recording Media (3695); Telephone Communications (4812-4822); Radio & TV Broadcasting (4832-4899); Computer and Data Processing Services (7370-7379).

S1DUM
=

1 if firm files S-1 registration, 0 otherwise.

RETOWN
=

Percentage of ownership retained by pre-IPO shareholders.

FEE
=

Log of auditor compensation.

LOGSALES
=
Log of sales.

TABLE 8

IPO Underpricing Model

non-Big 5 Reputation Variablesa
Model: UNDPRICE =( + (1NATIONAL + (2PARTNER + (3SECEXP + (4VOLPEER  + (5INVBNKR + (6RECPRICE + (7LOGPROC + (8EXCHDUM + (9TECH + (10S1DUM + (11RETOWN + (
PANEL A-Full Sample




Model with Partner          Model with SECEXP      Model with Partner and SECEXP

	Intercept
	
	-1.34

   (-1.94)**
	-1.34

   (-1.95)**
	-1.27

    (-1.83)**

	NATIONAL
	-
	-0.08

  (-1.44)*
	-0.11

      (-2.35)***
	-0.09

   (-1.65)**

	PARTNER
	-
	-0.03

(-0.52) 
	
	-0.04

(-0.71)

	SECEXP
	-
	
	0.04

(0.72)
	0.05

(0.87)

	VOLPEER
	-
	0.08

(1.33)
	0.05

(0.83)
	0.07

(0.97)

	INVBNKR
	?
	-0.12

   (-1.95)*
	-0.11

    (-1.87)*
	-0.11

    (-1.91)*

	RECPRICE
	+
	1.55

      (3.23)***
	1.50

      (3.09)***
	1.48

      (3.03)***

	LOGPROC
	+
	0.07

     (1.88)**
	0.07

    (1.91)**
	0.07

    (1.79)**

	EXCHDUM
	-
	-0.12

      (-2.79)***
	-0.12

      (-2.71)***
	-0.12

      (-2.75)***

	TECH
	+
	0.00

(0.06)
	0.00

(0.09)
	0.00

(0.08)

	S1DUM
	-
	-0.01

(-0.23)
	-0.02

(-0.43)
	-0.01

(-0.24)

	RETOWN
	?
	0.38

      (3.06)***
	0.37

      (2.99)***
	0.37

      (2.94)***

	n
	
	193
	193
	193

	Adjusted R-Squared
	
	0.10
	0.10
	0.10

	F-Value
	
	      3.23***
	      3.26***
	      3.00***


*** (**) (*) - Significant at the .01 (.05) (.10) level based on a one-tail test.

anumbers in parentheses indicate t-values. 

TABLE 8

IPO Underpricing Model

non-Big 5 Reputation Variablesa
Model: UNDPRICE =( + (1PARTNER + (2SECEXP + (3VOLPEER + (4INVBNKR + (5RECPRICE + (6LOGPROC + (7EXCHDUM + (8TECH + (9S1DUM + (10RETOWN + (
PANEL B-Non-National Sample

                                       Model with Partner                   Model with SECEXP    Model with Partner and SECEXP

	Intercept
	
	-1.54

(-1.32)
	-1.51

 (-1.32)*
	-1.41

(-1.19)

	PARTNER
	-
	-0.01

-(0.20) 
	
	-0.03

-(0.35)

	SECEXP
	-
	
	0.04

(0.59)
	0.04

(0.66)

	VOLPEER
	-
	0.09

(1.27)
	0.07

(0.93)
	0.08

(0.99)

	INVBNKR
	-
	-0.08

-(0.77)
	-0.07

-(0.69)
	-0.07

-(0.73)

	RECPRICE
	+
	1.86

     (2.90)***
	1.80

      (2.77)***
	1.77

      (2.69)***

	LOGPROC
	+
	0.08

 (1.26)
	0.08

(1.26)
	0.08

 (1.15)

	EXCHDUM
	-
	-0.18

      (-2.72)***
	-0.18

      (-2.67)***
	-0.18

     (-2.67)***

	TECH
	+
	-0.05

(-0.77)
	-0.05

(-0.74)
	-0.05

(-0.76)

	S1DUM
	-
	-0.03

(-0.39)
	-0.04

(-0.54)
	-0.03

(-0.36)

	RETOWN
	?
	0.35

   (1.92)**
	0.34

    (1.85)**
	0.33

   (1.79)**

	n
	
	108
	108
	108

	Adjusted R-Squared
	
	0.08
	0.09
	0.08

	F-Value
	
	   2.10**
	   2.14**
	   1.92**


*** (**) (*) - Significant at the .01 (.05) (.10) level based on a one-tail test.

anumbers in parentheses indicate t-values.

UNDPRICE
=
The initial return on a newly traded security. Ending prices obtained from 



CRSP2000 or Daily Stock Price Record.

NATIONAL
=
1 if firm is a national auditor, 0 otherwise. National auditors include BDO Seidman, Grant Thornton, McGladrey & Pullen, and Kenneth Leventhal prior to 1995.

PARTNER
=
1 if firm has greater than 20 partners in the firm, 0 otherwise.

SECEXP
=
1 if firm has greater than 10 SEC clients, 0 otherwise.

VOLPEER
=
1 if firm voluntarily participates in peer review program, 0 otherwise. If PCPS date or SECPS date is before 1/1/1990, then the auditor is coded as participating in voluntary peer review.

INVBNKR
=
1 if a non-ranked investment banker is used, 0 otherwise. Investment banker is coded 1 if the Loughran and Ritter (2004) ranking is less than 6, 0 otherwise. The top ranking is 9 on a 0-9 scale.

RECPRICE
=
1/price per SEC.

LOGPROC
=
Log of total proceeds.

EXCHDUM
=

1 if offering is NYSE, AMEX or NMS; 0 if OTC.

TECH
=

1 if a tech firm, 0 otherwise.  SIC codes classified as being in the high-tech industry include: Drugs (2833-2836); Electric Distribution Equipment (3612-3613); Electrical Industrial Apparatus (3621-3629); Household Audio & Video Equipment (3651-3652); Communications Equipment (3661-3669); Electron Tubes (3671); Printed Circuit Boards (3672); Semiconductors & Related Devices (3674); Magnetic and Optical Recording Media (3695); Telephone Communications (4812-4822); Radio & TV Broadcasting (4832-4899); Computer and Data Processing Services (7370-7379).

S1DUM
=

1 if firm files S-1 registration, 0 otherwise.

RETOWN
=

Percentage of ownership retained by pre-IPO shareholders.

TABLE 9

Fee Modela
Model: FEE =( + (1NATIONAL + (2PARTNER + (3SECEXP + (4VOLPEER + (5LOGPROC + (6S1DUM  + (7LOGSALES + (
PANEL A-Full Sample 

                                           Model with Partner            Model with SECEXP         Model with Partner and SECEXP

	Intercept
	
	  5.79

        (5.51)***
	 5.76

      (5.53)***
	5.76

     (5.51)***

	NATIONAL
	+
	  0.26

    (1.97)**
	 0.17

  (1.41)*
	0.18

 (1.28)*

	PARTNER
	+
	 0.11

 (0.81)
	
	-0.01

(-0.03)

	SECEXP
	+
	
	 0.26

    (2.02)**
	0.27

  (1.84)**

	VOLPEER
	+
	-0.04

(-0.26)
	-0.12

(-0.71)
	-0.12

(-0.69)

	LOGPROC
	+
	 0.31

      (4.69)***
	 0.31

      (4.75)***
	0.31

      (4.74)***

	S1DUM
	+
	-0.19

(-1.59)
	-0.16

  (-1.35)
	-0.16

(-1.33)

	LOGSALES
	+
	0.03

   (2.11)**
	0.03

    (2.08)**
	0.03

   (2.08)**

	N
	
	223
	223
	223

	Adjusted R-Squared
	
	 0.20
	0.21
	0.21

	F-Value
	
	    10.27***
	   11.00***
	    9.38***


*** (**) (*) - Significant at the .01 (.05) (.10) level based on a one-tail test.

anumbers in parentheses indicate t-values.

FEE
=
Log of auditor compensation.

NATIONAL
=
1 if firm is a national auditor, 0 otherwise. National auditors include BDO Seidman, Grant Thornton, McGladrey & Pullen, and Kenneth Leventhal prior to 1995.
PARTNER
=
1 if firm has greater than 20 partners in the firm, 0 otherwise.

SECEXP
=
1 if firm has 10 or more SEC clients, 0 otherwise.  

VOLPEER
=
1 if firm voluntarily participates in peer review program, 0 otherwise. If PCPS date or SECPS date is before 1/1/1990, then the auditor is coded as participating in voluntary peer review.

LOGPROC
=
Log of total proceeds.

S1DUM
=
1 if firm files an S-1 registration, 0 otherwise.

LOGSALES
=
Log of sales.

TABLE 9

Fee Modela
Model: FEE =( + (1PARTNER + (2SECEXP + (3VOLPEER + (4LOGPROC + (5S1DUM + (6LOGSALES + (
PANEL B-Non-National Sample

                                          Model with Partner                  Model with SECEXP      Model with Partner and SECEXP

	Intercept
	
	  6.08

        (4.52)***
	 5.93

      (4.47)***
	5.98

     (4.48)***

	PARTNER
	+
	 0.17

   (1.34)*
	
	0.06

(0.45)

	SECEXP
	+
	
	 0.25

     (2.16)**
	0.23

  (1.74)**

	VOLPEER
	+
	-0.04

(-0.23)
	-0.10

(-0.62)
	-0.10

(-0.66)

	LOGPROC
	+
	 0.30

      (3.56)***
	 0.31

      (3.71)***
	0.31

      (3.66)***

	S1DUM
	+
	-0.32

 (-2.25)
	-0.26

 (-1.87)
	-0.27

   (-1.91)**

	LOGSALES
	+
	0.02

  (1.41)*
	0.02

  (1.40)*
	0.02

  (1.36)*

	n
	
	124
	124
	124

	Adjusted R-Squared
	
	0.09
	0.11
	0.10

	F-Value
	
	     3.39***
	     4.04***
	     3.38***


*** (**) (*) - Significant at the .01 (.05) (.10) level based on a one-tail test.

anumbers in parentheses indicate t-values.

FEE
=
Log of auditor compensation.

PARTNER
=
1 if firm has greater than 20 partners in the firm, 0 otherwise.

SECEXP
=
1 if firm has 10 or more SEC clients, 0 otherwise.  

VOLPEER
=
1 if firm voluntarily participates in peer review program, 0 otherwise. If PCPS date or SECPS date is before 1/1/1990, then the auditor is coded as participating in voluntary peer review.

LOGPROC
=
Log of total proceeds.

S1DUM
=
1 if firm files an S-1 registration, 0 otherwise.

LOGSALES
=
Log of sales.

Footnotes

�  We use the term “Big 5” since there were five large firms during the period of our study. The Andersen firm effectively ceased operations in 2002, resulting in the current Big 4 firms.


�  Non-Big 5 national firms include BDO Seidman, Grant Thornton, Kenneth Leventhal, and McGladrey and Pullen. Kenneth Leventhal became part of Ernst & Young in 1995.


� The SEC did not require firms to join the AICPA Peer Review Program or the PCPS or SECPS of the AICPA Division for firms.  The following URL site provides additional information on peer-review programs � HYPERLINK "http://www.orcpa.org/cpa/peer.html" ��http://www.orcpa.org/cpa/peer.html�. Auditors of public companies are now subject to quality review by the PCAOB as required by the Sarbanes-Oxley Act.


� Our sample ends prior to the “internet bubble” spike in initial returns in 1999-2000 identified in Loughran and Ritter (2004).


� Untabulated regression results for Table 4, column 1 (column 2), excluding the percentage of retained ownership control variable, yield a larger sample size of 279 (165) observations.  Results are qualitatively similar, although the adjusted r-square in this model is much lower at 0.03 (0.02).


� Table 5, column 1 (column 2) results, excluding the log of sales control variable, yield a larger sample size of 321 (193) observations.  The adjusted r-square in this model is 0.16 (0.09). Untabulated results are qualitatively similar.  However, in Table 5, column 2, the reputation variable is significant at the 5% level.


� Untabulated results for the regression in Table 8, Panel A (Panel B), excluding the control variable retained ownership, yield a larger sample size of 279 (165) observations.  Results are qualitatively similar.  However, the adjusted r-square is much lower at 0.03 (0.02).


� Table 9, Panel A (Panel B) results, excluding the log of sales control variable, yield a larger sample size of 321 (193) observations.  Untabulated results are qualitatively similar.  Adjusted r-squares are slightly lower at 0.16 (0.08), respectively.


� This analysis results in factor score coefficients of .67 for SEC experience, .67 for number of partners and .33 for voluntary peer review.


� The sample size for the full (non-national) sample in Table 4 is reduced to 168 (91) observations due to missing asset information.  The adjusted r-square is .13 in both models.  


� The sample size for the full (non-national) sample in Table 8, Panels A and B is reduced to 168 (91) observations due to missing asset information.  The adjusted r-square in Table 8, Panel A for columns 1, 2 and 3 are .13, .14 and .14, respectively.  The adjusted r-square in Table 8, Panel B for columns 1, 2 and 3 are .12, .14 and .13, respectively. In Table 8, Panels A, columns 2 and 3, the coefficient on the sec experience variable is now significant.


� The number of observations in this sample is 198 (111).  The adjusted r-square of 0.07 (0.06) is lower than reported in Table 4, Panel A (Panel B).  The adjusted r-square of .08 (.05) is lower than reported in Table 8, Panel A (B).


� The adjusted r-square in is 0.07 (0.06) based on a sample size of 204 (113) observations for Table 4, Panel A (B).  The adjusted r-square for Table 8, Panel A (B) is .08 (.05).


� The mean log of offering proceeds for the non-national sample is 15.865.


� The variance inflation factors are above 10 for Table 4 results so the results are not analyzed.  In Table 8, Panel A, columns 2 and 3, the each of the 2 variables are positive, as expected, but not significant.
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