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associated with qualitative factors suggested by authoritative guidance and with size-related
financial statement outcomes (income, revenues and assets); weights placed by auditors on these
outcomes vary with client characteristics such as financial performance. Using non-authoritative
guidance in audit-firm policy manuals, we construct a materiality measure (materiality
looseness) that is comparable across varying client sizes. We find that looser materiality is
associated with fewer audit hours and lower audit fees, supporting the construct validity of this
measure. We also find that looser materiality judgments are associated with lower amounts of
detected errors and a greater incidence of restatements, highlighting the importance of these
decisions for financial reporting reliability.
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Direct Measures of Auditors’ Quantitative Materiality Judgments: Properties, Determinants and
Consequences for Audit Characteristics and Financial Reporting Reliability

1. Introduction

We provide direct evidence on auditor quantitative materiality judgments, a key
component of planning and executing a financial statement audit, the determinants of those
judgments and their consequences for audit outcomes and financial reporting reliability. The
evidence is based on analysis of actual materiality judgments for a broad sample of US audits
inspected by the PCAOB (Public Company Accounting Oversight Board) between 2005 and
2015. Our analysis of direct measures of quantitative materiality complements, extends and
contrasts with previous research that relies on inferences about materiality judgments based on,
for example, how an error is corrected (e.g., Acito et al. 2009), or on analyses of guidance
specified in audit firm policy manuals (e.g., Eilifsen and Messier 2015), or on relatively small
samples from periods predating the auditing guidance in effect during most of our sample
period,! or on relatively small non-US samples (e.g. Amiram et al. 2015 and Gutierrez et al.
2016).

We first document the properties of actual materiality judgments, that is, the amounts and
supporting calculations and provide evidence that these amounts are not simply based on rules-
of-thumb (such as 5% of pretax income); rather, we find evidence that reported materiality
thresholds vary with respect to both bases (i.e., financial reporting line items) and percentages

applied to those bases.? We also find that variation in materiality values can be partly explained

! The guidance is Auditing Standard No. 11 (AS 11), Consideration of Materiality in Planning and Performing an
Audit, effective for fiscal years beginning on or after December 15, 2010; SEC Staff Accounting Bulletin 99 (SAB
99), Materiality, issued August 12, 1999; the Sarbanes-Oxley Act, passed in 2002.

2 As discussed later, a quantitative materiality judgment is a monetary amount, commonly reported as a percentage,
for example, 1% applied to a materiality base, for example, total assets. Reporting a materiality judgment as a
percentage of a base does not, however, mean that the judgment was arrived at by multiplying a single percentage
times a single base.



by factors specified in authoritative guidance such as SEC Staff Accounting Bulletin (SAB) 99.
Finally, we construct a measure of materiality looseness that abstracts from client size and
provide evidence of its construct validity. Using this measure, we show that auditor materiality
judgments have consequences for financial reporting reliability.

We obtain data from public databases and documents submitted by audit firms as part of
the PCAOB inspection process (hereafter, inspection documents). Analyzing data from
inspection documents allows us to provide broad-sample evidence based on actual materiality
judgments from recent audits. As described in Section 2, we believe our approach has several
advantages relative to approaches taken in previous research. Our sample is broad, covering
multiple recent years, eight audit firms and 2,150 audit clients (4,284 firm-year observations).
Our analysis provides evidence on both the determinants of actual materiality judgments and the
link between those judgments and financial reporting quality. Because PCAOB-inspected audits
are, by construction, a non-random sample of audits by registered public accounting firms
(Hansen 2012) our results may not generalize to the population of US audits. We discuss
generalizability in Section 4.6.

Our first analysis assesses the properties of auditors’ quantitative materiality judgments,
motivated by the dearth of broad-sample archival evidence based on direct measures of these
judgments and by recurring concerns, sometimes rising to the level of suspicion, that in arriving
at their materiality judgments auditors underemphasize qualitative materiality factors such as
those specified in SAB 99 while overemphasizing quantitative factors (in the extreme case,
reflexive application of numerical rules-of-thumb). Analysis of our sample materiality
judgments, expressed as a percent of pretax income, provides at best limited support for those
concerns. As displayed in Figure 1, the mode of the judgments (14% of the sample) is 5%, a

commonly referenced rule of thumb for materiality (e.g., SAB 99), however there is substantial



variation in materiality percentages expressed as a percent of pretax income. Approximately 90%
of the variation in materiality values, expressed in dollars, is explained by variation in three
financial accounting line items: absolute pre-tax income, revenues, and assets, suggesting that
size-related financial reporting outcomes are key determinants of the variation in materiality
judgments. We also find the association between materiality and these accounting measures
varies in ways that suggest auditor judgments impound contextual factors. For example, we find
that more weight is placed on assets when the entity reports a loss and less weight is placed on
pretax income when this measure is volatile.

Given that significant cross-sectional variation in materiality values is explained by
reported outcomes that impound size-effects, and the presumption that size-effects persist over
time, we create a materiality-judgment measure that is intended to abstract from size-effects, so
as to isolate within-auditor variation in materiality decisions. Our measure of “materiality
looseness,” captures the location of our sample auditor materiality judgments within a range of
materiality values based on client financial data and client-specific auditor judgments. We
generate a client-specific normal materiality range by applying a “normal range” of percentages
to each audit client’s financial statement line items.® That is, we combine the materiality
percentages reported by sample auditors with a menu of permissible bases such as pretax
income, assets and revenues to create a client-specific range of materiality values; we place the
actual materiality judgment for each sample audit in deciles within the client-specific “normal

ranges” to obtain a materiality measure that abstracts from client size. Materiality looseness is

3 We calculate the “normal range” by applying the 5 and 95" percentiles of percentages reported by auditors in our
sample to common permissible bases such as assets, revenues and pretax income. We verify the validity of both the
5t and 951 percentiles of percentages and the permissible bases by reference to the summary of internal audit firm
guidance in Eilifsen and Messier (2015, Table 3). They report bases and permissible ranges of percentages
applicable to those bases based on a review and summary of the 2012 internal policy manuals for the same eight
audit firms as are in our sample. As explained in Section 3.1, and as shown in Figure 3a, we verify that our normal
ranges overlap with permissible ranges reported by Eilifsen and Messier (2015). Details of the materiality looseness
calculation are in section 4.3.1 and in Appendix B.



the decile where the actual materiality judgment falls within the client-specific normal range;
higher (lower) deciles correspond to looser (stricter) auditor materiality judgments.

Our calculated normal materiality ranges suggest substantial latitude in permissible
materiality thresholds in that the average normal range is three to four times the actual
materiality value reported by the auditors in our sample. We interpret this finding as indicating
that audit professionals are expected to exercise professional judgment in determining
materiality. With regard to determinants of those judgments, we find that looser materiality
amounts relative to the normal range are positively associated with financial performance and
with earnings volatility, while stricter judgments are associated with contextual factors
mentioned in SAB 99 such as small profits, poorer financial reporting quality and new clients.

We use the importance of materiality judgments in the planning and scope of the audit to
assess the construct validity of the materiality looseness measure. If materiality looseness is a
valid measure of materiality judgments that abstracts from client size-effects, we expect
materiality looseness to be negatively correlated with audit effort as measured by audit hours and
with audit fees. Based on results that looser materiality thresholds are associated with less audit
effort (fewer audit hours, especially fieldwork hours), and lower audit fees, we believe that
materiality looseness is a valid measure of auditor materiality judgments that has the advantage
of abstracting from client size-effects.

Our final analyses assess the link between materiality looseness and both audit outcomes
(proxied by proposed audit adjustments) and financial reporting quality (proxied by
restatements). Materiality looseness relates to audit planning and scope, the auditor’s
determination of the importance of audit exceptions and the magnitude of proposed audit

adjustments. We predict and find a negative relation between materiality looseness and proposed



audit adjustments, indicating auditors have less ability to improve financial reporting reliability
when materiality is looser.

The relation between auditing and financial reporting reliability is complex, operating
through at least three channels. First, auditors must appropriately execute audit plans in
accordance with standards; Aobdia 2017a shows that poorly executed audits reduce financial
reporting reliability as measured by the propensity to restate. Based on his findings, we include a
measure based on Part 1 findings to control for audit execution.* Second, a client may not accept
the auditor’s proposed adjustments; Choudhary et al. (2017) report that waiving proposed
adjustments reduces financial reporting quality as measured by the propensity to restate. Based
on their findings, we include a measure based on management’s decision to waive vs correct
proposed audit adjustments. After controlling for these channels, we evaluate the third channel,
the auditor’s materiality threshold. Authoritative guidance suggests that materiality should be set
with the objective of detecting misstatements. Controlling for audit execution and adjustment-
waiving, and if auditors set materiality thresholds appropriately, restatements would occur
randomly. Alternatively, a relation between materiality judgments and restatements after
controlling for audit execution and adjustment-waiving suggests that improper materiality
judgements may contribute to poor financial reporting reliability.

In tests that control for audit execution and the client’s decisions to waive adjustments,
we find that restatement incidence in our sample is higher when materiality standards are very
loose. Specifically, the two most extreme deciles of materiality looseness contain audit clients
that are 6% more likely to restate their financial statements. This result is consistent with an

inference that financial statements are less reliable for audits characterized by relatively loose

4 Part 1 is the public portion of a PCAOB inspection report that describes the PCAOB’s findings of significant audit
deficiencies, for example, a failure to perform a required procedure or a failure to identify a potential misapplication
of authoritative financial reporting guidance.



materiality thresholds because for these audits, auditors and managers jointly are more likely to
fail to identify and correct all misstatements.

This study makes three contributions. First, we provide broad-sample descriptive
evidence on the properties of actual auditor materiality judgments in US audits under current
laws and regulations, such as SAB 99, the Sarbanes-Oxley Act and AS 11, that were created with
the intent of (among other things) altering and improving how auditors determine materiality. As
discussed in Section 2.1, little is known about the facts of auditor materiality judgments; our
descriptive analysis addresses this lack of basic knowledge, and sheds light on questions raised
by, for example, Chewning and Higgs (2002) about such matters as the consistency of
materiality judgments, including across industries, over time and across audit firms.> The
descriptive analysis also indicates auditors do not set materiality thresholds by applying a simple
rule-of-thumb; rather, materiality values vary in ways that suggest auditors are both applying
judgment within the guidelines of their audit-firms’ policies and considering qualitative factors
discussed in authoritative guidance.

Second, we develop a materiality-judgment measure, materiality looseness, that abstracts
from client-size effects and show that this measure has predictable associations with audit hours,
fees, and detected adjustments. Third, and related to both research and audit practice, we link
materiality judgments with financial reporting quality, highlighting the importance of these
judgments to auditors, regulators, and investors. Our findings suggest an economically

meaningful relation between loose materiality thresholds and restatement incidence, suggesting

® As discussed in Section 2.1, previous empirical-archival researchers have not been able to link an engagement-
specific direct materiality judgment to that client’s financial reporting characteristics; our access to PCAOB data
allows us to combine engagement-specific materiality information with data on audit hours, audit fees and client
characteristics. Furthermore, audit clients do not necessarily know their auditor’s materiality judgment and audit
firms do not know other audit firms’ materiality judgments.
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the need for research to identify where and how in the financial reporting and auditing process
uncorrected reporting errors find their way into financial reports, resulting in restatements.

The rest of this paper contains four sections. Section 2 provides background by reviewing
the relevant research literature and the relevant authoritative guidance. Section 3 describes the
form our analyses take and summarizes our data, including the data access and data collection
process applicable to PCAOB inspection documents. Section 4 reports and discusses our results

and Section 5 contains concluding comments.

2. Previous research and authoritative guidance

In Section 2.1 we review empirical-archival research on auditor materiality judgments.
In Section 2.2 we discuss the authoritative guidance for making those judgments and our
inferences about practice from reviewing PCAOB inspection notes.
2.1 Previous research on auditor materiality judgments

In the absence of access to broad-sample information about auditors’ actual materiality
judgments, ® previous empirical-archival research on auditor materiality judgments and their
determinants’ has often taken one of two indirect approaches: (1) seeking access to internal audit
firm information or (2) inferring materiality judgments from reporting decisions or from
decisions about how to report error-corrections.

Indirect evidence of materiality judgments based on analyses of audit manuals of major

accounting firms, which provide non-authoritative guidance that audit firms expect their

8 Beginning in 2013, audit reports for large UK and Irish listed firms disclose information about materiality
judgments, pursuant to International Standard on Auditing (ISA) 700, applicable to the UK and Ireland, effective for
fiscal years beginning on or after October 1, 2012. Concurrent research using these non-US data includes Amiram et
al. (2015) and Gutierrez et al. (2016).

7 A related strand of materiality-related research discusses ways to allocate component materiality for a multi-
location or group audit, taking group materiality levels as given (e.g., Glover et al. 2008, Steward and Kinney 2013;
Zuber et al. 1983). These papers imply, but do not test, that setting component materiality thresholds too high or too
low could result in a failure to achieve the desired assurance level.
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professionals to implement is provided by, for example, Steinbart 1987, Martinov and Roebuck
1998, Friedberg et al 1989, and Eilifsen and Messier 2015. An alternative indirect approach is to
infer (unobservable) materiality assessments from (observable) reporting decisions. For example,
Acito et al. (2009), Keune and Johnstone (2012) and Choudhary et al. (2016) analyze the way
financial reporting errors are corrected (for example, restatement versus revision) to infer
materiality assessments of those errors; part of the motivation for Acito et al.’s and Keune and
Johnstone’s analyses is to provide evidence on whether materiality assessments are influenced by
earnings management incentives. While these indirect approaches provide information and
insights about how materiality judgments are made, they do not provide an analysis of the actual
judgments and cannot be used to analyze the consequences of materiality judgments.

Other research obtains direct measures of materiality thresholds in international contexts
from (proprietary) audit work papers (e.g., Robinson and Fertuck 1985; Morris and Nichols
1988; Blokdijk et al. 2003). Collectively, this research confirms that auditor judgment is guided
by authoritative pronouncements and internal audit firm policies and that auditors’ quantitative
materiality decisions are supported by two primary elements: an appropriate base that is typically
a financial statement line item such as pre-tax income, revenues or assets, and a percentage to
apply (multiplicatively) to the base. This research sheds light on how materiality judgments are
made in non-US contexts; these papers also do not analyze consequences of these judgments.

Our analyses extend empirical-archival research on auditor materiality judgments by
analyzing direct (not inferred) auditor materiality judgments for a broad sample of audits by US
audit firms. We use data obtained as part of the PCAOB’s audit-inspection process to analyze
actual quantitative materiality judgments for a broad sample covering 2005 to 2015 and over
4,000 firm-year materiality judgments across the eight largest US public accounting firms. We

develop and analyze a materiality-judgment measure, materiality looseness, that abstracts from



client size-effects and captures the location of materiality amounts within “normal” materiality
boundaries provided by audit-firm-specific guidelines. Our results provide new large-sample
evidence on the properties of materiality judgments, determinants of those judgments and
outcomes of those judgments for both audits and reporting reliability (specifically, proposed
adjustments and restatements).

2.2 Authoritative guidance and practice for setting quantitative materiality

Accounting Standard No. 11, Consideration of Materiality in Planning and Performing
an Audit, (AS 11), effective for fiscal years beginning on or after December 15, 2010 is the
current US guidance about materiality used in planning and performing an audit. AS 11
discusses materiality in qualitative terms and is largely silent as to the specific process auditors
should follow and the factors they should consider to establish quantitative materiality.® AS 11
applies the description of materiality in two Supreme Court decisions (TSC Industries v.
Northway, Inc. 426 US 438,449 (1976) and Basic Inc., v Levinson 485 US 224 (1988)); a fact is
material if “there is a substantial likelihood that the ... fact would have been viewed by the
reasonable investor as having significantly altered the ‘total mix’ of information available.” The
inclusion of this description in both AS 11 and SAB 99 implies that the same notion of
materiality is applicable to both financial reporting and auditing.

In terms of requirements for auditors to make quantitative materiality judgments, AS 11
establishes that: (1) the auditor should perform audit procedures in a manner to detect material
misstatements; (2) the materiality level for financial statements used to plan the nature, timing,
and extent of audit procedures should be expressed as a single specified amount (we refer to this

amount as quantitative materiality); (3) smaller materiality levels should be applied to certain

8 Specifically AS 11 states...”the auditor should establish a materiality level for the financial statements as a whole
that is appropriate in light of the particular circumstances. This includes consideration of the company’s earnings
and other relevant factors.”
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accounts or disclosures as the auditor deems appropriate/necessary; and (4) the auditor should
determine tolerable misstatement at an amount or amounts that reduce the likelihood of
uncorrected/undetected errors to a low level.

SAB 99 describes factors to consider in judging materiality; similar factors appear in
Appendix B to Auditing Standard 14 (AS 14), Evaluating Audit Results. We use some of these
factors as explanatory variables in our analysis of determinants of auditor materiality judgments.
In addition to conforming to the requirements of authoritative guidance, practice for establishing
quantitative thresholds would be expected to follow audit firms’ internal guidance. Eilifsen and
Messier (2015) summarize the internal guidance for the eight largest US audit firms; these are
the firms in our sample. Their summary describes the process of setting materiality as selecting
a relevant base and a percentage to apply to that base.® Our review of PCAOB inspection
documents indicates that many auditors consider multiple bases and percentages. In terms of
selecting a base, some inspection documents suggest auditors consider whether the base is
volatile, is discussed in conference calls, and/or is an industry performance measure. Auditors
sometimes adjust the amount(s) of a given base or bases to take account of, for example, items
viewed as non-recurring, the client’s history of audit adjustments and outstanding internal
control issues.

3. Analysis and data description

® The international standard most analogous to AS 11, International Standard on Auditing, (IAS) 320, Materiality in
Planning and Performing an Audit, effective after December 15, 2009, provides detailed implementation guidance
for setting auditing materiality, including the financial statement items users might focus on in evaluating financial
performance, where the entity is in its life cycle, ownership structure and volatility of the benchmark (the base) (para
A3).

10 Discussions with practitioners indicate the initial quantitative materiality determination is often made by an audit
manager and reviewed by a partner. Discussions with practitioners also indicate substantial oversight on this
determination; anecdotal conversations with a Big 4 technical partner indicates as many as 50% of materiality
decisions involve a consultation with the national office.
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In Section 3.1 we describe the two kinds of analysis we will present, separated based on
the specific measures of materiality used, and the support for those analyses. In Section 3.2, we
describe our data sources, including the process to access and collect data from PCAOB
inspection documents, and provide descriptive statistics.

3.1 Analyses

We analyze reported materiality judgments to provide insight into how auditors set
quantitative materiality used to plan the audit. Based on anecdotal evidence in SAB 99, evidence
from practice discussed in Section 2 and evidence from audit firms’ materiality guidance
(Eilifsen and Messier 2015) suggesting 5%-of-pretax income as a common materiality threshold,
we evaluate the extent to which quantitative materiality values in our sample conform to this
benchmark. We then analyze the determinants of materiality judgments, including factors
suggested in authoritative guidance. Our results provide evidence as to which financial statement
outcome measures explain materiality values, the conditions under which auditors apply varying
weights to those measures, and whether factors such as those described in SAB 99 are associated
with materiality values reported by auditors.

We next construct a materiality measure that abstracts from client-size effects, materiality
looseness, and validate the measure by showing its association with audit effort, measured as
audit hours and audit fees. Taking the perspective that quantitative materiality establishes the
level of precision for planning and executing the audit, we predict that looser materiality choices,
(larger materiality values) would result in fewer audit hours and lower audit fees. A larger
(looser) materiality threshold would imply that fewer accounts and locations would be
considered material, and therefore the auditor would perform fewer audit procedures. Looser
materiality values would also likely generate less detail testing of material accounts (e.g., Elliott

and Rogers 1972). As result of performing fewer audit procedures and less detail testing, we
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expect auditors to work fewer hours. As audit hours and fees are linked, we predict looser
materiality choices would reduce fees, other things equal; we acknowledge that audit fees will
vary with the use of specialized and more expensive audit resources to evaluate complex
arrangements and with litigation concerns.

To provide evidence on factors associated with materiality judgments after abstracting
from client-size effects, we examine how materiality looseness relates to client performance,
contextual factors, financial reporting quality and complexity. Finally, we examine two
implications of materiality looseness for auditing and financial reporting. First, we examine how
materiality looseness relates to detected errors measured as the amount of audit adjustments the
auditor proposes. Materiality looseness should relate to audit planning/scope, as documented in
our construct validity assessments, but also could relate to audit outcomes, specifically, the
auditor’s detection of audit exceptions and its assessment of their importance. The latter implies
materiality can affect the auditors ability to improve financial reporting reliability.

The second implication we evaluate pertains to the first part of a three-part link between
auditing judgments and financial statement reliability. The first step, the focus of our analysis, is
establishing materiality. The second step is that the auditor appropriately carries out the audit. In
discussing these two steps, AS 11 (para 3) states the purpose of materiality: “in order for the
auditor “[t]o obtain reasonable assurance about whether the financial statements are free of
material misstatement, the auditor should plan and perform audit procedures to detect ...material
misstatement[s] of the financial statements”. In other words materiality judgments should
appropriately incorporate misstatement risk, meaning the auditor must be able to accurately
assess ex ante misstatement risk by following authoritative guidance and applying professional

judgment; greater ex ante misstatement risk implies a stricter materiality judgment. Under these
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conditions, a materiality judgment accurately captures the ex ante likelihood of misstatement, so
that overall we should not observe any relation between materiality and misstatements.

The second link pertains to whether the auditor performs the audit appropriately, in our
context, with regard to the detection of material misstatements. We control for this link by
including a variable based on Part 1 findings from PCAOB inspections (Aobdia 2017a); a
limitation of this measure is that it is based on inspection of only a part of the audit. The third
link between materiality judgments and financial statement reliability depends on whether
management corrects vs waives the detected misstatements and their corresponding proposed
adjustments; we control for this link by including a variable based on management’s treatment—
waive vs correct—of proposed audit adjustments (Choudhary et al. 2017).

We reason that if all three links between auditing judgments and financial reports operate
without any friction or error, restatements would occur randomly. After controlling for audit
execution and management’s waiving activity, we test for an incremental association between
materiality thresholds and financial reporting reliability.

3.2 Data sources and description

The Sarbanes-Oxley Act of 2002 (SOX) authorizes the PCAOB (Public Company
Accounting Oversight Board) to oversee and inspect public accounting firms that audit SEC
registrants. As part of its inspections, the PCAOB obtains information from audit firms including
quantitative materiality thresholds for the inspected audit engagements. For our sample period,
materiality data are obtained after engagements are selected for inspection. Engagement teams
may provide the inspection team with revised inspection documents when inconsistencies are
identified during the inspection. . We obtain our materiality data from the inspection documents
that result from this process. To obtain permission to access these data we submitted a research

proposal to the PCAOB describing the nature of our study, the data necessary to conduct the
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study, related research and proposed research questions. As a condition of data access, our
research is reviewed by the PCAOB for approval to release nonpublic information.

After receiving PCAOB approval, we collected quantitative materiality values from
individual inspection documents for audit engagements inspected between 2005 and 2015 for the
eight largest US audit firms (Deloitte & Touche (Deloitte); Ernst & Young (EY);
Pricewaterhouse Coopers (PwC); KPMG; BDO; Grant Thornton; Crowe; and McGladrey,
renamed RSM in late 2015). For a portion of our sample, inspection documents contain
materiality values for both the current year (the year of the inspected audit engagement) and the
prior year. We report analyses in levels and changes for the portion of the sample that reported
two years of materiality values. We checked the data for accuracy using several approaches,
including review of inspection documents and comparisons of reported materiality values with
estimated materiality values based on disclosed percentages and materiality bases provided in an
engagement’s inspection documents.

We combine PCAOB materiality data with (1) PCAOB data on total hours and fieldwork
hours per engagement as reported by audit firms in inspection documents, (2) data from
COMPUSTAT and CRSP, and (3) data on audit fees, restatements and revisions from Audit
Analytics. Table 1, Panel A displays the ways our sample is affected by data sources and data
requirements, including sample exclusions because of missing Compustat, audit hour or audit fee
data. Our final sample contains 4,284 firm-year observations from 2,150 distinct audit clients.

Table 1, Panel B reports the number of sample observations by audit firm. As expected,
the four largest firms (PWC, Deloitte, EY, KPMG) account for most of the sample (percentages

range from 20.3% to 15.7% of total observations), followed by Grant Thornton (12.5%), BDO
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(8.7%), McGladrey/RSM (4.2%), and Crowe (3.2%).** In our sample, 71% of observations are
from the four largest audit firms; in comparison, 62% of the Audit Analytics database for our
sample period contains audits from these firms. Because our sample is skewed towards larger
public accounting firms, our analysis may not generalize to all auditors of SEC registrants. Panel
C of Table 1 reports observations by fiscal year; both early and later sample years contain
relatively few observations, with 7, 241 and 326 observations from 2004, 2005 and 2006,
respectively (cumulatively, about 13.4% of the sample) and 270 and 19 observations from 2014
and 2015, respectively (about 6.7% of the sample).

Table 2, Panel A reports sample descriptive statistics for the variables based on PCAOB
inspection data. All variables are defined in Appendix A. Mean (median) quantitative or final
materiality is $29.1 ($5.0) million with an interquartile range of $1.8 million to $16.9 million.
The mean (median) ratio of tolerable error to quantitative materiality is 68 (74) percent; the
interquartile range is 60% to 75%. Mean (median) total engagement hours is 11.7 (6.7) thousand
hours with an interquartile range of 3.6 thousand to 12.7 thousand hours. With the exception of
concurrent research using UK data, researchers have not been able to access data on audit
characteristics such as materiality, so we are not able to compare these amounts with amounts
reported in previous research on US audits.!? In untabulated analyses, we find that after
controlling for client firm size, audit firm and year, UK auditors are less likely than our US-
sample auditors to use assets or revenue as the materiality base and report higher monetary

values of materiality on average (p<0.01).

11 Because our sample criteria eliminate inspected audits without Compustat data and without audit fee and audit
hours data these percentages do not reflect the frequency of PCAOB inspections for these eight firms.

12 For example, Amiram et al. (2016) report monetary values of materiality thresholds divided by total assets for 142
large non-financial firms in the UK and Gutierrez et al. (2016) report data on materiality expressed as a percent of
assets, as well as audit costs and other factors for varying numbers of UK non-financial firms.
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Table 2, Panel B reports sample summary statistics for data obtained from Compustat and
Audit Analytics. All variables are defined in Appendix A. Mean (median) total assets and
revenues are $10.4 ($1.5) and $4.8 (0.8) billion, respectively. The mean (median) audit fee in our
sample is $3.0 ($1.4) million with an interquartile range of $0.7 million to $2.9 million. With
regard to risk factors and adverse reporting outcomes, approximately 5% (9%) of sample
observations have material weaknesses (are new clients); approximately 25-26% are close to
break-even, report a small profit or report a loss; and about 3% of the sample observations are
subsequently restated.

4. Results and discussion
4.1 Is quantitative materiality the result of applying a rule-of-thumb (e.g., 5% of income)?

As a preliminary step in analyzing the possible use of rules-of-thumb in setting
materiality thresholds, we traced numerical materiality thresholds to historical authoritative
guidance and historical practice; the earliest mention we found is in 1950.1% The context is a
question asking how to determine materiality, as that term is used in Accounting Research
Bulletin No. 32, Income and Earned Surplus, issued 1947. The response discusses a range of
percentages to be applied to net income (presumably after-tax income), from a maximum of 20-
25% to a minimum of 10%, and also cautions that a materiality determination must be arrived at
in light of specific facts and circumstances. With regard to historical practice, Woolsey (1954)
reports survey data in which respondents’ average materiality thresholds were 5.6% of pretax
income or 4.6% of pretax income for instances of a decline in value of marketable securities and

a contingent liability, respectively. Hylton (1961) recommends 5% to be applied to balance sheet

13 C. Blough, “Current accounting auditing problems: Some suggested criteria for determining ‘materiality,””
Journal of Accountancy, April 1950, p. 353-354. Carmen Blough was the first Chief Accountant of the SEC and the
first AICPA director of research. At the time, it was not unusual to publish accounting and auditing guidance in the
Journal of Accountancy.
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amounts such as net worth, current assets, net plant and equipment and long term debt and 2% of
gross margin for income statement amounts.

Some have concluded that 5% of pretax income constitutes a rule-of-thumb for
determining materiality (e.g., SAB 99). Deviations would be expected if (1) an auditor used a
different percentage; (2) the base was adjusted pre-tax income, for example, to exclude a non-
recurring item; (3) an auditor used a different base such as revenues or assets; or (4) an auditor
used both qualitative and quantitative factors to determine materiality. Audit firms provide
internal guidance for setting materiality thresholds. Eilifsen and Messier (2015, Table 3) report
substantial variation in these guidelines, with regard to both admissible bases and admissible
percentages to be applied to those bases. We evaluate the extent of this variation.

Figure 1 shows auditors’ quantitative materiality values expressed as a percentage of
absolute pretax income less special items. The mode of our sample materiality judgments,
approximately 14% of the sample, coincides with the 5% rule of thumb. Approximately 86% of
the sample materiality judgments do not coincide with 5% of pretax income and a considerable
portion of the sample materiality values exceed this rule-of-thumb benchmark. We interpret this
evidence as indicating that auditor materiality judgments often deviate from a conventional rule
of thumb, with substantial variation both above and below the 5% threshold.

As reported in Table 3, Panel A and displayed in Figure 2, the most common reported
materiality base in our sample is pretax income (59.7%), followed by revenue (17.2%), net
income (7.8%), assets (4.5%), normalized pre-tax income (3.9%), EBITDA (2.1%), equity
(1.4%) and gross profit (0.8%); for 38% of our sample the specific base is unknown.!* The

percentages applied to each base differ across financial statement line items (see Table 3, Panel

14 The primary reason for missing information about the materiality base is that inspection documents do not report
bases or underlying calculations for the prior year (the year preceding the inspected-audit year). Our study treats
current-year (inspected-audit year) information and prior-year information as separate observations.
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B). For example, for income-related bases such as net income or pre-tax income the mean
percentages are approximately 5.3-5.4%, while the mean percentages applied to revenue and
assets are 0.62% and 0.57%, respectively. The mean percentages applied to EBITDA, equity,
and gross margin are 2.99%, 1.41%, and 1.09%, respectively. Generally, the distributions of
reported percentages for our sample are within the thresholds described in Table 3 of Eilifsen
and Messier (2015), but occasionally fall below the minimums specified, consistent with auditors
interpreting their firms’ policy guidance as setting maximum thresholds. The standard deviations
of the reported percentages are substantial relative to their means, for example, 2.36% and 1.24%
for net income and pretax income, respectively.

In our sample 1,216 (28%, untabulated) observations report materiality is 5% of pretax
income, but the data in Figure 1 show that 14% of materiality judgments correspond to this
amount. This difference suggests that materiality values can also be affected through adjustments
to the materiality base and other factors. We next examine how materiality levels vary with
financial statement measures and other factors.

4.2 1f not rules of thumb, how do auditors set materiality thresholds?

To examine factors related to variation in auditors’ materiality decisions, we estimate the

following regression:

Materiality;; = By + B1lpretax income|;, + B,revenue;, + fzassets;
+ Xa BoAudit Firm;, + ¥; BjIndustry;  + ¥ feYear;, + & ¢ (1),

where Materiality; . is the quantitative materiality amount in dollars for an inspected audit
reported to the PCAOB for client firm i for fiscal period t, [pretax income|;  is the absolute
value of pretax income for the fiscal year, revenue; . is total revenue for the fiscal year, and
assets; . is total assets at the end of the fiscal year. Pretax income, assets and revenues are the

most common bases cited in audit firm materiality guidance, as reported by Eilifson and Messier
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(2015), and by auditors in our sample (Figure 2 and Table 3, Panel A). We include audit firm,
industry (2-digit SIC code) and year fixed effects to capture variation in audits. Standard errors
are clustered by company. We estimate the regression model in equation (1) to provide
information about the relation between materiality amounts and key financial reporting
outcomes; the model is not intended to reflect the auditor’s decision process to determine
materiality.

Table 4, Panel A reports the results; t-statistics appear below coefficient estimates in
parentheses. The coefficients on pretax income, revenue, and assets, indicate the sensitivity of
auditors’ overall materiality judgments to each outcome conditional on the other two. The
explanatory power of this regression is about 90%, suggesting that most of the variation in
auditors’ materiality judgments is associated with size-related financial reporting outcome
measures. When we include industry, year, and auditor fixed effects (results in Column 2)
explanatory power increases by only 0.05%, from 90.7% to 91.2%, and coefficient estimates
change very little.

Turning to estimated coefficients, if auditors determine materiality by multiplying a
single financial statement outcome such as pretax income by a specified percentage, we expect
only the coefficient on that outcome to load significantly; for example, if sample auditors
determine materiality as 5% of pretax income, the coefficient on this outcome would be 0.05 and
the coefficients on the other two financial outcome variables would be indistinguishable from
zero. We find reliably positive coefficients on all three financial statement variables (p<0.01) in
Column (1), consistent with auditors’ materiality judgments on average incorporating
information from all three financial statement outcomes.

These results are robust to several design choices (results not tabulated). First, results are

similar using log transformed variables or by using a quantile regressions to address the skewed
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distribution of materiality amounts and other variables. To address the concern that our
estimation is based on post-audit accounting measures that reflect the effects of audit
adjustments we re-estimate the regression after partitioning the sample at the median on amount
of proposed audit adjustments; results for the subsample of smaller proposed adjustments should
be less likely to affected by concerns about using adjusted data. We find similar results
regardless of the magnitude of proposed adjustments.

As previously noted, these results illustrate determinants of the outcome of auditors’
materiality judgments, not the decision rules themselves. For example, the reliably positive
weights on assets and revenues, conditional on the absolute value of pre-tax income, could arise
if all auditors placed some weight on all three outcome measures or if some auditors used one of
the outcome measures exclusively and others used a different outcome measure consistently. As
another example, an auditor might place no weight on the absolute value of pre-tax income if this
outcome is a loss, and use a combination of assets and revenues as the basis for determining
materiality. Our review of documentation provided to the PCAOB as part of the inspection
process indicates that auditors sometimes report supporting materiality calculations as weights
on several bases, or as percentages of several bases.

Column (3) reports the results of estimating equation (1) as a changes (first-differences)
specification. The coefficients on changes in pretax income and revenues are positive and
significant at the 0.01 level, suggesting that changes in auditors’ materiality judgment are
associated with changes in income statement performance measures. The explanatory power of
this regression is approximately 17.4%. The coefficient on changes in assets is insignificant at
conventional levels (p>0.10), possibly because the year-over-year variation in assets for a given

audit client is small or because changes in performance (measured by change in income or
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revenue) are more important in explaining over-time variation in auditors’ determinations of
materiality.

Table 4, Panel B shows results when we interact each of the three financial statement
outcome variables separately with four contextual factors could shift weights placed on an
outcome; for example, causing an auditor to choose a base that is not related to earnings, such as
revenues or assets, or to place less weight on earnings. The four factors are taken from SAB 99:
earnings close to breakeven, reported loss, positive earnings streak and volatile earnings. While
SAB 99 does not specifically and directly pertain to auditor materiality thresholds, factors similar
to those in SAB 99 appear in AS 14 in the context of evaluating audit results. Also, discussions
with national-office audit partners suggest auditors commonly consider contextual factors in
determining quantitative materiality because they believe these factors represent, in part, how
investors interpret financial reporting information.

Results in Table 4, Panel B, Columns (1), (2) and (3) show that earnings close to
breakeven, losses and volatile earnings are associated with less weight on earnings as evidenced
by negative coefficients on Breakeven x Pretax Income, Loss x Pretax Income, and Earnvol x
Pretax Income; p < 0.01. Comparison of coefficient magnitudes provides a sense of the
economic significance of these effects; for example, the coefficient on Pretax income in Column
(2) is 3.49% and the coefficient on Pretax income x Loss is -2.73%, suggesting losses are
associated with a 78% reduction in the weight placed on income in materiality judgments.
Results also show greater weight on revenue (in the case of losses) or assets (in the case of
earnings close to breakeven or volatile earnings) as indicated by reliably positive coefficients
(p<0.05 or better). We find evidence of the opposite effect for clients with a positive earnings
streak (see Column (4)) — more weight on income and less weight on assets (p<0.01). Overall,

these results suggest that contextual factors linked to the client’s financial performance help
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explain the weights on financial statement outcomes as explanators of quantitative materiality
judgments. The results are consistent with auditors taking account of the qualitative-factors
guidance in SAB 99 and inconsistent with the use of simple benchmarks or rules of thumb,
independent of the context of the audit.®®

4.3 Measurement and construct validity of stricter vs looser materiality values.

4.3.1 Measurement of stricter vs looser materiality values. Our analyses of auditors’ total

quantitative materiality thresholds indicate that size-related financial statement outcome
measures are key determinants of the variation in these thresholds. To the extent size-related
outcomes are persistent, these analyses do not allow us to isolate within-auditor variation in
materiality decisions. In other words, our previous analyses consider auditors’ materiality
judgments without regard to the locations of those judgments in the ranges established by their
audit firm’s internal guidance (i.e., they capture mostly variation in client size). Audit firm
guidance typically places an upper bound on materiality thresholds and allows auditors to apply
professional judgment to choose stricter materiality thresholds (lower levels of materiality).

We expect auditors’ materiality judgments to be consequential for audit effort,
specifically, reflected in hours and fees and use this expectation to validate a measure of
materiality judgments that abstracts from client size. For example, a stricter materiality judgment
would affect both the audit plan and audit performance, in that stricter materiality would be
expected to increase the scope of the audit, as more accounts and/or locations within a dispersed

company become material.

15 In untabulated analyses, we consider differences based on whether the audit firm is a Big 4 auditor and whether
the audit occurs after AS 11 is effective. Our evidence suggests that Big 4 auditors place more weight on pretax
income and less weight on assets relative to other auditors and that auditors use higher materiality thresholds after
AS 11. We do not find evidence of post-AS-11 changes in the weight placed on specific bases.
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To analyze materiality judgments in the context of audit-firm-specific policies, we
calculate a materiality looseness measure for each sample audit. This measure identifies the
location of each sample materiality judgment within a normal range of materiality amounts. For
each sample observation we define a normal range as the range of values between the 5% and
95% distribution of percentages reported in Panel B of Table 3, applied to each materiality base;
we use the absolute value of a base with a negative value, for example, a pre-tax loss. This
approach, which eliminates the most extreme 5% of observations at the bottom and top of the
distributions, creates a normal range common across the eight sample audit firms.® As shown in
Figure 3a, we find substantial overlap between the 5% and 95% distribution of percentages based
on our sample data and the percentage summaries for each materiality base reported by Eilifsen
and Messier (2015) in their Table 3. Our reported ranges sometimes fall below the minimums
they report, consistent with firm-specific internal guidance in policy manuals focusing on
establishing maximum values.

Following Eilifsen and Messier (2015) and information in PCAOB inspection documents,
we analyze seven bases: pretax income, net income, assets, revenue, equity, EBITDA, and gross
margin. We calculate seven minimum values (using the 5™ percentile of the percentage
distribution) and seven maximum values (using the 95" percentile of the percentage distribution)

for each observation. We drop the lowest and highest values, and set the audit client’s normal

16 In the absence of a theory of the optimal materiality judgment and because authoritative guidance does not
provide sufficient detail to support an inference of optimal materiality, we do not attempt to calibrate the materiality
looseness measure (or the quantitative materiality amounts reported by sample auditors) against an optimal
materiality measure. That said, results of analyses of the materiality looseness measure are not sensitive to defining
a normal range by eliminating the most extreme 5% of observations at the top and bottom of the distribution. We
obtain qualitatively similar results if we expand the range to include all amounts between the minimum and
maximum reported percentages or specify the range as values between the 1% and 99% distribution of percentages
reported in Table 3, Panel B. We also obtain qualitatively similar results if we analyze prior-year materiality as
reported by a portion of our sample (results not shown in a figure).
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materiality range to lie between the remaining lowest threshold (minimum) and the highest
(maximum) threshold.!” Appendix B illustrates the calculation for hypothetical values.

We partition the range into deciles and place the materiality values reported by auditors
in PCAOB inspection documents into those deciles. Higher deciles represent looser materiality
values relative to an audit client’s normal range. This transformation provides a measure of the
strictness (or looseness) of our sample materiality judgments that has two important features: it is
measured relative to audit firm guidance and it abstracts from client size.'® As reported in Table
5, Pearson correlations between materiality measured in dollars and assets, revenue, and absolute
pretax income are 0.81, 0.87, and 0.92 with (p<0.10), respectively, while materiality looseness is
correlated -0.08, -0.06, and -0.01 with assets, revenue and absolute pretax income, respectively.
Inferences based on Spearman correlations reported in Table 5 are similar.

The distributions of materiality judgments within the calculated normal range, shown in
Figure 3b, indicate that about 15% of the time a sample auditor selects a quantitative materiality
value in the lowest decile of the range. Visually, the Figure 3b distribution is skewed left toward
lower (stricter) materiality values, that is, most judgments lie on the stricter end of the normal
range. Approximately 77% of the reported materiality amounts fall in the lower (stricter) four
deciles of the normal range, and about 14% of judgments fall in the upper (looser) four deciles of
the normal range or outside the range. Sample materiality values below our calculated minimum

are rare (about 0.3% of reported values), while about 2.2% of reported values exceed our

17 The median (mean) ratio of an audit-specific range (maximum — minimum) to that audit’s materiality value is
3.27 (4.15) indicating the internal guidance permits significant latitude to auditors, up to 3 to 4 times the levels of
actual materiality judgments.

18 An alternative approach based on the residual from estimating Equation 1 has two disadvantages. First, the
regression-residual approach does not abstract from client-size effects. Second, the approach has the effect of
holding constant the materiality base and capturing only the effects of variation in percentages applied. In contrast,
the materiality looseness measure abstracts from client size-effects and captures the effects of variation in both bases
and percentages.
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calculated maximum. We combine values below the minimum with the first decile and values
above the maximum with the tenth decile; results are not sensitive to this choice.

Table 5 also reports Pearson (lower left) and Spearman (upper right) correlations between
materiality looseness and other variables. While materiality looseness is correlated with the
materiality amount, the two variables are statistically distinct (correlations are less than 0.25);
differences between the Pearson and Spearman correlations are consistent with the skewness in
materiality looseness shown in Figure 3b. Correlations between materiality looseness and
financial reporting outcomes as well as materiality looseness and audit characteristics are
negative and small in magnitude (less than 10%). For comparison, we also report correlations
between unadjusted materiality values and both indicators of financial reporting outcomes
(absolute pre-tax income, revenue, and assets; correlations exceed 0.80) and characteristics of the
audit (specifically, hours and fees; correlations exceed 0.70).

4.3.2 Construct validity of materiality looseness. We provide support for the construct

validity of our materiality looseness measure by evaluating its association with two measures of
audit effort, fees and hours. AS 11 specifies that auditors are supposed to use materiality to help
plan and perform audit procedures, so we expect materiality looseness will be associated with
lower auditor effort. Looser materiality standards allow the auditor to conduct fewer tests
(because fewer financial statement items might be viewed as material) and use smaller sample
sizes (e.g., Elliott and Rogers 1972), both of which imply fewer audit hours. To test this
prediction we regress the natural logarithm of total audit hours on materiality looseness and
include controls for client size, to ensure the relation we establish is not a manifestation of size,
given the results in Table 4. We include audit firm, year, and industry fixed effects to capture

variation across audit engagements.
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As shown in Table 6, Panel A Column (1) and consistent with our predictions, we find a
reliably negative coefficient on materiality looseness (p<0.01) in explaining the log of audit
hours, suggesting auditors work fewer total overall hours when materiality is looser. The
coefficient magnitude (-0.0199) on Materiality Looseness suggests that a one decile increase in
this measure is associated with about a 2% decrease in total office hours. In untabulated analysis
we find that materiality looseness is also negatively associated with total auditor fieldwork hours
(2.7%; p<0.01) for the subsample with data available by phases (55%); fieldwork hours excludes
planning and interim audit hours, where the latter is largely attributable to internal control
evaluations.

We obtain similar results (reported in Column (2) when we conduct this analysis in a
changes framework using untransformed first-differences of the dependent and independent
variables. We also repeat our analysis in Column (1) after including factors related to audit fees
reported in prior research (e.g., Palmrose 1989; Caramanis and Lennox 2008; Knechel, Rouse,
and Schelleman 2009; Caushollui, De Martinis, Hay, and Knechel 2010), including audit market
share, audit office size, client importance, litigation industry, big 4, sales growth, return on
assets, loss, book to market, segments, restructure, merger, multinational, material weakness and
new client. Definitions are provided in Appendix A. The coefficient on Materiality Looseness
remains negative and significant (p<0.01). Overall, these tests confirm that materiality looseness
behaves as predicted, in that looser materiality is associated with less auditor effort as measured
by audit hours.

Audit fees are also a function of audit effort, and therefore should also be negatively
related to materiality looseness, other things equal. However, fees are also affected by
specialized audit activities, presumably related to audit risk and litigation risk, that require

higher-paid professionals; these effects would obscure the relation between materiality looseness
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and audit fees. We repeat the previous analyses after replacing auditor effort (that is, hours) with
total audit fees and report the results in Panel B of Table 6. For the fee-levels specification
(natural log of fees) in Column (1) the coefficient on materiality looseness is negative (p<0.05),
consistent with auditors receiving lower fees when materiality is higher. Specifically, we find
that one decile increase in materiality looseness is associated with a 1.4% lower audit fee. In a
specification (Column (2) using first differences of the untransformed variables, we also find a
negative coefficient on materiality looseness (p < 0.01), consistent with our prediction. The result
suggests a decline of $43,723 in the audit fee associated with a one-decile increase in materiality
looseness, which corresponds to a 1.5% decrease in audit fees relative to the mean audit fee.
Column (3) reports results after including the same controls as in the audit hours analysis. We
continue to find a reliably negative association between materiality looseness and the log of audit
fees (p<0.10).%° Taken together, the results of these analyses support the construct validity of the
materiality looseness measure by showing that looser materiality thresholds, relative to the
normal range of thresholds, are associated with lower auditor effort.
4.4 What determines the looseness versus strictness of materiality?

To analyze factors associated with stricter versus looser materiality judgments using our
materiality looseness measure that captures the relative location of a materiality judgment within

a normal range, we estimate the following regression:

Materiality Looseness ;; = By + f1Performance;, + B,Contextual Factors;; + (2)
psFinancial Reporting Quality; . + B4 Reporting Complexity;, + BsSize

+ z BaAudit Firm;; Z BjIndustry;, + Z BeYear;s + € ¢
a j t

19 In untabulated analysis, we examine whether the association between audit fees and materiality looseness operates
through audit hours. When we control for log total audit hours, we find no relation between materiality looseness
and audit fees, suggesting that materiality looseness does not directly affect audit profitability. We acknowledge the
possibility of reverse causality in the association between audit fees and materiality looseness, especially in audits
when fees are set before the audit begins, without subsequent modification. Because our aim is to establish construct
validity, not causality, we do not consider the question of reverse causality.
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Table 7 reports the results from this regression in Columns (1) through (3).2° If auditor
materiality judgments anticipate how investors’ analyses of financial reports might vary based on
contextual factors, we expect that better performing firms would have looser materiality. This
reasoning assumes muted investor responses to changes in financial statement amounts when the
client is performing well. Consistent with this conjecture we find a positive association between
materiality looseness and ROA (p<0.01). We also predict investors would be less sensitive to
income statement changes when income is volatile, if for example volatility is an indicator of
low persistence; we find a reliably positive coefficient on EarnVol (p < 0.01), suggesting looser
materiality standards when income is more variable.

We evaluate whether quantitative materiality as measured by materiality looseness is
associated with contextual factors such as those specified in SAB 99.2* The SAB 99 factors point
to contexts in which investors might be more or less sensitive to small changes in financial
values. Examples of these contexts include: an audit that is near breakeven (Breakeven), or the
client experiences a change in earnings trend (Change Earn Trend), has a small profit (Small
Profit) has higher fraud risk (F-score), or reports earnings that just meet an analyst benchmark

(Near Analyst). Variable definitions are in Appendix A.

20 Because the dependent variable materiality looseness is measured in deciles (i.e., count data), we also estimate a
Poisson regression to assess the robustness of our OLS results. Using this approach, we find results of similar
significance to those in Table 7 (untabulated).

21 These factors are related to some of the 16 qualitative factors in Appendix B of Auditing Standard 14 (AS 14),
Evaluating Audit Results that the auditor should consider in evaluating the materiality of uncorrected misstatements
detected in the course of the audit. These factors, which we associate with accounting materiality as described in
note 1, are similar to those presented in SAB 99, for example, (1) the effect on: trends, reported segment amounts,
management compensation or compliance with covenants, contractual provisions or regulations; (2) the significance
of the affected financial statement element (for example a nonrecurring vs a recurring item); (3) whether the error is
objectively determinable vs a subjective estimate; (4) indications of management’s motivation including a pattern of
bias; (5) the cost of correction; (6) the risk possible additional undetected misstatements would affect the auditor’s
evaluation. Our analysis of determinants of materiality judgments incorporates these factors to the extent we are able
to identify or create empirical measures that capture them.
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Consistent with this reasoning, we find that auditors set lower materiality values when
clients’ earnings are near breakeven (Breakeven; p<0.01) or when they report a small profit
(Small Profit; p<0.01). Column (2) includes the variables Positive Streak, Near Analyst, and F-
Score because the data requirements of these variables reduce the sample size by 35%, from
4.284 observations to 2,791 observations. We find stricter materiality when risk of fraud is
higher (F-Score; p<0.01) and looser materiality thresholds when there is consistently better
performance, captured by Positive Streak (p>0.01). These results indicate that auditors consider
contextual factors specified in qualitative materiality authoritative guidance, presumably because
the factors capture circumstances in which investors’ sensitivity to financial information varies.

We also predict that auditors set looser materiality standards when financial reporting
quality is better because ex ante misstatement risk is lower. Consistent with this conjecture,
material weakness (MW), an indicator of poor internal controls, is negatively associated with
materiality looseness (p<0.01 in Columns 1 and 2). Column (3) includes two additional measures
of financial reporting quality related to the prior audit for a reduced sample of observations that
have prior year adjustments data. Choudhary, et al. (2017), show that greater amounts of both
proposed adjustments and waived adjustments indicate poorer quality financial systems; we
expect auditors to have prior year audit information available when determining current period
materiality. Proposed Adjustments (Waived Adjustments) is the sum of the proposed (waived)
adjustments across seven financial statement line items collected in PCAOB inspection
documents, scaled by materiality in dollars to address heteroscedasticity. Greater proposed
adjustments indicates greater auditor disagreement with financial statement values reported by
the client’s system. Greater waived adjustments indicates less management willingness to make

adjustments to resolve those disagreements. We find evidence consistent with stricter materiality
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when the prior-year audit detected and waived fewer adjustments (p<0.01). In this specification,
MW, the material weakness indicator, is no longer significant at conventional levels.

Our final evaluation relates materiality looseness to client complexity, measured using
Accruals, Segments, Acquisition, Merger, Restructure, and New Client. All variables are
defined in Appendix A. We find little evidence that materiality looseness varies with client
complexity, except that the coefficient on the NewClient indicator is reliably negative (p<0.01).
This result might mean that the auditor views a new-client audit as presenting greater ex ante
misstatement risk, leading to stricter materiality. The lack of an association between client
complexity and materiality might mean that auditors manage client complexity in other ways,
such as establishing component materiality for specific segments or for accounts that are more
complicated.?

The contextual, reporting quality and complexity factors we consider in Table 7,
combined with pre-tax income, revenue and assets, jointly explain approximately 31-35% of the
variation in materiality looseness. The explanatory power declines by less than 2% when we
omit industry fixed effects (untabulated) and by only 0.6% when we exclude |Pre-tax Income|,
Revenue, and Assets (untabulated). The latter finding provides additional support for materiality
looseness as a measure of auditor materiality judgment that abstracts from client-size factors.
Viewed as a whole, we interpret the results in of Table 7 as supporting the view that auditors
exercise professional judgment when they apply authoritative guidance, including considering
qualitative contextual factors that capture investor sensitivity to financial information and factors

that indicate the risk of misstatement, as well as their firms’ internal policies.

22 AS 11, Consideration of Materiality in Planning and Performing an Audit, para. 7, notes that the auditor should
consider whether certain accounts or disclosures should have separate materiality levels, taking account of the idea
that for certain accounts there may be a “substantial likelihood that misstatements of lesser amounts than the
materiality level established for the financial statements as a whole would influence the judgment of a reasonable
investor,” perhaps because of qualitative factors.
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4.5 What are the implications of stricter vs looser materiality values?

4.5.1 Materiality looseness and proposed audit adjustments. We next consider the relation
between materiality looseness and an audit outcome indicator linked to financial reporting
quality, the total amount of audit adjustments proposed by the auditor. We consider two
measures: (1) the sum of the absolute proposed adjustments across seven financial statement line
items reported in PCAOB inspection documents scaled by quantitative financial statement
materiality to address heteroscedasticity,?® and (2) absolute proposed adjustments to net income
scaled by quantitative materiality. Relative to Measure 2, Measure 1 has the relative advantage of
capturing the pervasiveness of proposed audit adjustments and the relative disadvantage of
double counting adjustments. Measure 1 avoids double counting at the cost of not capturing
pervasiveness. Similar to our prior analyses we report our results excluding (Columns 1 and 4)
and including controls for other determinants of proposed adjustments such as earnings
management factors and client characteristics based on the findings of Choudhary et al. (2017)
who examine factors associated with audit adjustments (Columns 2,3, and 5,6). These controls
include: EM incentives, material weakness, audit time, earnings announce time, log assets, earn
vol, intangibles, foreign income, segments, restructure, merger, accruals, sales growth, roa, log
sales, and log pretax income; all variables are defined in Appendix A.

Panel A of Table 8 reports the results of this analysis using the two measures of proposed
audit adjustments. In Columns (1) and (4) we find that materiality looseness is negatively
associated with both measures (p<0.01). These results persist in Columns (2), and (5) after

controlling for other determinants of proposed audit adjustments. In Columns (3) and (6) we

2 Inspection documents contain a summary of net audit adjustments to seven line items: working capital, assets,
equity, revenue, operating income, pretax income, and net income. Summing across these line items leads to double
counting of adjustments. Therefore, we also use the maximum amount of adjustments across these seven line items,
thereby avoiding double counting at the cost of not catching the pervasiveness of the adjustments. Untabulated
analysis confirms that our results are the same when using the sum or maximum amount of audit adjustments.
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include the log of audit hours to evaluate whether materiality looseness affects proposed audit
adjustments through the channel of additional effort versus through the channel of affecting
auditor judgment. Controlling for auditor effort by including the log of audit hours is expected to
dampen (or even eliminate) the relation between materiality looseness and proposed adjustments
if the only channel through which materiality looseness affects adjustments is through auditor
effort. The coefficient on materiality looseness declines when the regression includes audit
hours, from -0.2510 in Column (2) to -0.2427 in Column (3) and remains reliably negative
(p<0.01). Results are similar for regressions using audit adjustments to net income as seen by
comparing results in Columns (5) and (6). We draw the inference that auditor judgment as
measured by materiality looseness affects this audit outcome indicator not only through audit
effort, but also directly.

Interpreted literally, the negative coefficient on materiality looseness in all columns of
Table 8, Panel A suggests that relatively looser materiality thresholds within a normal range are
associated with smaller amounts of proposed audit adjustments, that is, smaller amounts of
detected errors. However, without knowing the underlying distribution of amounts of actual
errors for a given client, both detected and undetected, we cannot speak to whether a smaller
amount of detected errors is also a smaller proportion of the total errors that might be detected.
That is, we cannot conclude that a negative coefficient linking materiality looseness to measures
of detected errors results from a looser materiality threshold leading to less audit effort that in
turn causes the auditor to detect a smaller portion of the actual total amount of errors. An
alternative explanation is that the auditor sets a looser materiality threshold rationally because of
private knowledge of the client-specific underlying distribution of actual errors; under this
explanation, the auditor might rationally exert less effort and find a smaller amount of detected

errors simply because for that client there are fewer error amounts to find. While we include
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controls that we believe are linked to the client-specific underlying distribution of errors, such as
financial reporting quality, we cannot draw a definitive conclusion from the results of Panel A
alone. To shed light on the two possible interpretations of the Table 8 Panel A results, we
consider another measure of proposed audit adjustments, scaled by errors missed.

Panel B of Table 8 reports results using a measure of detected errors identified for
adjustment by the auditor scaled by the errors that exist, that is, scaled by the sum of errors
detected plus errors missed by the auditor and identified ex post). We determine errors missed by
the auditor and identified ex post using restatement amounts from Audit Analytics. We use a
Tobit model to estimate this analysis because all the observations are between zero and one, and
many lie at the end points. Column (1) reports results controlling for client size and fixed effects
(firm, industry, and year). Column (2) reports results when we add control variables from Table
8, Panel A, and Column (3) reports results when we add the log of total audit hours. Results in all
three columns provide consistent evidence that materiality looseness is associated with the
amount of detected net income errors as a percentage of possible net income errors. While we do
not have a way to capture errors that are not identified either by the auditor or ex post as
restatements, we expect those undetected errors to be associated with financial reporting quality,
which we do control for.

4.5.2 Implications of stricter vs looser materiality values for reporting reliability. Our

final analysis considers how materiality looseness relates to financial statement reliability,
proxied by restatements. In contrast to proposed adjustments, which reflect the auditor’s
assessment of pre-audit reporting quality/reliability and the potential for improvement if
management is willing to accept the auditor’s proposed adjustments, restatements reflect a
reporting outcome that reflects both the effects of the audit and the effects of management’s

decisions with respect to proposed audit adjustments. Restatements therefore are the result of
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errors that the auditor and management jointly failed to detect and correct, while proposed audit
adjustments reflect errors the auditor detected and that management may or may not have
corrected.?

Prior research by Aobdia (2017a) documents that audits not executed in accordance with
authoritative guidance are associated with increased likelihood of a financial statement
restatement. We include the log of the number of Part 1 inspection findings to control for the
quality of audit execution. Based on prior research showing that restatement risk is also affected
by management decisions to waive proposed adjustments (e.g., Choudhary et al.2017), we
include the extent to which proposed audit adjustments are waived (i.e., not recorded), measured
the sum of the absolute waived adjustments across seven financial statement line items reported
in PCAOB inspection documents scaled by quantitative financial statement materiality. By
including these controls for audit execution and management decisions to waive proposed audit
adjustments, we are able to investigate the impact of materiality looseness on restatement
propensity, separate from the effects of these other channels. We also control for assets, sales,
and pretax income as in previous analyses and include auditor, industry, and year fixed effects as
well as factors shown by prior research to be linked to the propensity of restatements. In the
resulting specifications, a positive relation between materiality looseness and restatements would
indicate that the auditor and client jointly failed to identify and correct all material
misstatements, whether intentional or inadvertent, and that this effect operates through the
channel of the auditor’s materiality decision. Put another way, loose materiality judgments, as

well as lower audit hours and fees, would be appropriate if the auditor appropriately assessed

24 We omit observations of quarterly restatements that were identified prior to fiscal year end as these could lead the
auditor to set lower materiality and confound the analysis. Our tabulated results are not sensitive to this choice.
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audit risk ex ante as low and acted accordingly with regard to materiality thresholds and audit
effort.

Table 9 reports the results for four specifications using a linear regression model.? In all
specifications the dependent variable is restatement incidence. Results in Column (1) provide no
evidence of a relation between materiality looseness and restatement incidence; the coefficient
on materiality looseness is negative and not significant at conventional levels (p>0.10). As
expected from the findings of prior studies, the coefficients on Waived Misstatements and
Log(Total Part 1) are reliably positive (p<0.01) .

To allow for a nonlinear relation between restatement incidence and materiality
looseness, in Column (2) we report results using a specification in which materiality looseness is
captured by a decile, excluding decile 5. The coefficients on D9 [0.0548] and D10 [0.0668]
appear substantially larger than the other coefficients, which range from 0.0210 [D1] to -0.0021
[D4]. No coefficient except the coefficient on D10 is significant at the 0.010 level.?® This result
suggests that the loosest 10% of sample materiality judgments are associated with lower
financial reporting reliability. Specifically, audits in D10 are associated with a 6.7% higher
likelihood of restatement than those in D5. Because an F-test fails to reject that D9 and D10 are
different (p>0.10), we probe examine this result including an indicator variable set equal to 1
when an audit’s materiality judgement is in the fifth quintile for materiality looseness (Q5), and
zero otherwise. Column (3) reports results a reliably positive coefficient on this indicator (p<-
.01), suggesting that audits in the fifth quintile are associated with a 5.8% higher likelihood of

restatement than other audits. Results in Column (4) show that inferences are unaffected when

% Results are unchanged if we use a logistic regression model (results not tabulated).

%6 |n untabulated analysis we performed an F-test to evaluate if deciles 1-9 (D 1-9) were different from decile 10
(D10). We find that deciles 1-9 are different from 10 (p<0.10) with the exception of decile 9 (p=0.84) and decile 1
(p=0.19).
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we include controls based on previous research on restatement incidence: log assets, log sales,
log pretax income, litigation industry, big 4, sales growth, roa, capital offerings, intangibles,
capital expenditures, losses, book-to-market ratio (BM), segments, restructure, merger,
multinational, and material weaknesses.

The results in Table 9, viewed in the context of results presented earlier, can be
interpreted in one of two ways. The first interpretation is that the results point to the possibility
that one of the links connecting auditing judgments to financial reporting reliability may not be
operating as intended. To review, the first step is the determination of an appropriate materiality
threshold in accordance with authoritative guidance and audit firm policies, followed by audit
activities appropriate for that threshold and the client’s overall financial reporting situation, and
concluding in an amount of detected audit adjustments. The final step, management’s decision
to waive vs record audit adjustments, is not an audit activity per se but rather a management
financial reporting decision that also involves the auditor. However, this interpretation does not
take account of the auditor’s loss function, or more generally, the combined auditor-management
loss function. That is, if there is a causal relation between materiality looseness and restatements
one alternative would be setting tighter materiality thresholds so as to eliminate 100% of
restatements; doing so would, however, increase audit costs and also likely increase reporting
delays. Under this second interpretation, which considers the combined auditor-management loss
function, the results in Table 9 could result from rational ex ante cost-benefit tradeoffs between
auditing intensity to reduce reporting errors and the costs of doing so. Our research design, and
the data available to us, are not sufficient to distinguish between these two possibilities. Rather,
our results highlight the cost-benefit tradeoff and provide some initial evidence on its
consequences of loose materiality standards for financial statement reliability.

4.6 Selection Bias
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As previously explained, our sample is the outcome of the PCAOB’s process for
selecting audit engagements for inspection, and is a non-random sample from the population of
SEC-registrant audits if the risk-based approach the PCAOB uses to select engagements for
inspection yields audits with special characteristics. Prior research has attempted two procedures
to evaluate whether PCAOB-inspected samples exhibit selection bias. First, Aobdia (2017b)
creates a selection model to predict inspected engagements; the predictive ability of his model is
approximately 24-32% better than random prediction. While he finds no evidence that selection
bias affects his analysis, he also describes the modest predictability of his selection model as
indicating “while inspected engagements are probably not representative of the average audit
quality of an audit firm, they are not completely different from non-inspected engagements.”?’
Second, Aobdia et al. (2017) use a seemingly unrelated regression to evaluate if the association
between material weakness and restatement is different in the sample of PCAOB inspected
engagements during 2010-2015 versus the population of SEC-registrant audits. Their focus is on
material weakness as the paper studies internal controls. They find no evidence of a difference
between the coefficients on material weakness in the full sample versus the PCAOB-inspected
sample, suggesting that selection bias when studying restatements (an outcome we also study)
does not affect their conclusions.

In contrast to this previous research, we consider the link between materiality judgments
and audit outcomes (proposed audit adjustments) and reporting outcomes (restatements).
Concerns about selection bias would arise if the PCAOB selects audits for inspection on the

basis of materiality judgments or reporting reliability or both. We think this is unlikely for two

27 A traditional Heckman-type selection model is applicable when the selection is on the dependent variable
(restatements or proposed audit adjustments in our case) not on an explanatory variable. Nonetheless, we found no
evidence that selection bias affected the Table 9 analysis of restatements or the Table 8 analysis of detected
adjustments using a first stage model of selected engagements for inspection that has an area under the ROC curve
of 74%.
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reasons. First, for our sample period, the PCOAB obtains information on both materiality and
proposed adjustments from inspection documents that audit firms provide after their audits are
selected for inspection, and most restatements have not been announced when the PCAOB
selects audits for inspection. Second, restatement propensity is not different (at the 0.10 level) for
our sample as compared to the Compustat population for the same auditors and same years as our
sample.?

Concerns about bias could also arise if there exists an omitted variable that is correlated
with both materiality looseness and reporting reliability. Following Frank (2000) and Larcker
and Rusticus (2010), and applying a significance level of 0.05 (0.10), we consider two cases. In
the first case, we estimate that such an omitted variable must have a positive correlation with
both materiality looseness and restatements of at least 0.047 (0.091) after controlling for other
factors. This seems implausible; for example a risk factor that would increase restatement risk
would likely result in a stricter materialiaty threshold, not a looser one. In the second case of
detected adjustments, the omitted variable must have a negative correlation with materiality
looseness and a positive correlation with detected adjustments, and the correlation must exceed
0.239 or 0.251. This analysis mitigates the concern that selection bias is affecting the conclusions
about the implications of materiality looseness on financial reporting reliability.

5. Concluding comments

For a broad sample of PCAOB-inspected audit engagements completed by the largest
eight US audit firms between 2005 and 2015, we provide descriptive evidence on auditor
materiality judgments and their determinants and consequences. Our evidence is inconsistent

with the idea that materiality judgments arise from reflexive application of rules of thumb such

28 \We acknowledge that we cannot evaluate the Compustat population for materiality judgments or proposed
adjustments.
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as 5% of pre-tax income. Rather, our results suggest that in arriving at quantitative materiality
judgments, auditors use a variety of materiality bases and percentages, apply weights to those
bases that are consistent with the application of qualitative and contextual factors specified in
authoritative guidance, and are influenced by client and engagement characteristics specified in
authoritative guidance. These results support the view that the process of determining
materiality thresholds is operating as intended.

We also document that materiality judgments have predictable associations with audit
inputs measured as audit hours, fees, and audit outputs measured as detected misstatements. We
find statistically robust associations between relatively looser materiality thresholds fewer audit
hours, especially fieldwork hours, and less robust evidence that looser materiality thresholds are
associated with lower audit fees, perhaps because fees are determined by many factors other than
materiality including for example the need to involve higher-priced specialists to evaluate certain
complex arrangements. With regard to audit outcomes, we find that looser materiality thresholds
are associated with fewer detected audit adjustments, suggesting the possibility that materiality
judgments affect audit outcomes through the channel of audit effort, with the result a looser
materiality threshold relative to the normal materiality range implies that the auditor finds fewer
errors. However, when we control for audit hours, the association between looser materiality
and audit hours remains, providing evidence that auditor judgments affect proposed audit
adjustments directly and not only through the effort channel.

We analyze the possibility that materiality thresholds are linked to reporting quality and
find that poor reporting reliability as proxied by restatement incidence is related to materiality:
controlling for the amount of proposed adjustments waived by management and the quality of
audit execution through Part 1 findings, restatements are approximately 6% more likely for audit

engagements whose materiality judgments are in the two highest deciles (that is, the 20% of the
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sample with the loosest materiality). Further research is needed to shed light on the reasons for
this association, which might be due to some weakness in the links connecting materiality
thresholds to audit outcomes through audit effort, to an ex ante rational trade-off between the
costs of auditing and the costs of (potentially) allowing errors to remain undetected, or to some

other factors.
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Variable Appendix

PCAOB Data

Materiality

The dollar amount of quantitative materiality reported by the
company’s audit firm to the PCAOB.

Tolerable Error

The dollar amount of tolerable error reported by the
company’s audit firm to the PCAOB.

Tolerable Error/Materiality

The ratio of Tolerable Error to Materiality

Total Hours

The total number of audit work hours reported by the
company’s audit firm to the PCAOB.

% A Materiality from t-1 to t

The year-over-year percentage change in Materiality

% A Hours fromt-1tot

The year-over-year percentage change in audit hours

Proposed Adjustments
Pervasiveness/Materiality

The sum of the absolute proposed adjustments across seven
financial statement line items reported in PCAOB
inspection documents scaled by quantitative financial
statement materiality

Proposed Adjustments
NI/Materiality

The absolute proposed net income adjustments scaled by
quantitative materiality

Proposed Adjustments NI/Total
NI Errors

The absolute proposed net income adjustments scaled by
the sum of absolute proposed net income adjustments and
the amount of any subsequently-restated errors identified
using restatement amount data from Audit Analytics. Set to
missing in the absence of any adjustments or missed errors.
Also set to missing if a quarterly restatement was identified
prior to fiscal year end as this is not a missed error.

Waived Adjustment
Pervasiveness/Materiality

The sum of the absolute waived adjustments across seven
financial statement line items reported in PCAOB
inspection documents scaled by quantitative financial
statement materiality

External Data

Assets

Total assets at the end of the fiscal year (COMPUSTAT at).

Net Income

Total net income reported for the fiscal year
(COMPUSTAT ib).

Pre-tax Income

Total income before taxes reported for the fiscal year
(COMPUSTAT pi).

Revenue

Total revenue reported for the fiscal year (COMPUSTAT
revt).

Breakeven

An indicator set to one if either 1) EPS is between -$0.05
and $0.05 or 2) if current period pretax income is less than
25% of 3 year historical average of pretax income, and zero
otherwise

Loss

An indicator set to one if Compustat ib <0.
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EarnVol

The standard deviation of income before extraordinary
items for the current year and the last three fiscal years.

Positive Streak

An indicator set to one if the change in income before
extraordinary items for the last three years is greater than
zero and zero otherwise.

Audit Fees

The total amount of audit fees the company paid to the
auditor.

Audit Market Share

The ratio of the audit fees of the firm in audit office MSA
divided by the total audit fees paid to audit firms in the
MSA.

Audit Office Size

The natural log of the sum of audit fees collected by the
company’s audit firm from all clients in the same MSA by
year

Client Importance

The ratio of the company’s total assets to the total assets of
all companies audited by the company’s auditor in the same
MSA code and year

Litigation Industry

An indicator set to one if the SIC code is as follows: 2833-
2836, 8731-8734, 3570 — 3577, 7370-7374, 3600-3674, or
5200-5961

Big 4

An indicator set to one if the company’s auditor is Deloitte,
EY, KPMG, or PWC and zero otherwise.

Sales Growth

The percentage change in year-over-year sales.

ROA The ratio of income before extraordinary items divided by
total assets.

BM The ratio of the book value of common equity to the market
value of equity.

Segments The natural logarithm of number of geographic and
business segments.

Restructure Restructuring charges scaled by total assets.

Merger An indicator set to one if the company had an acquisition
that contributed to sales and zero otherwise.

Multinational Indicator set to one if a company reports non-zero foreign
income taxes (COMPUSTAT txfo).

MW An indicator set to one if the company reported a material
weakness and zero otherwise.

New Client An indicator set to one if the audit firm is conducting the

company’s audit for the first time.

Change Earn Trend

An indicator set to one if either 1) COMPUSTAT ibt < ibt1
and ibt.1> ibto and ibi2>ibes or 2) COMPUSTAT ibt > ibta
and ibt1< ibt2 and ibi-2<ibi-3

Small Profit Indicator set to one if return on assets (ROA) is between 0
and 3%.

Near Analyst Indicator set to one if the EPS is within 2 cents of
consensus EPS estimate by analyst

F-score Fraud risk measured computed following Dechow et al.

(2011).
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Accruals

Earnings before extraordinary items less operating cash
flows divided by total assets.

Acquisition An indicator set to one if sales related to acquisitions
exceed 20% of total sales and zero otherwise.
Near A EPS An indictor set to one if the EPS in period t is within 2

cents of EPS in period t-1

Small Positive Streak

An indicator set to one if the change in income before
extraordinary items for the last three years is greater than
zero and less than a 3% increase relative to the prior year,
and zero otherwise.

EM Incentives

Sum of earnings management incentives (Breakeven, Near
A EPS, Small Profit, Small Positive Streak, Going Concern,
Capital Offerings)

Going Concern

An indicator set to one if the auditor expresses a going
concern opinion.

Audit Time

The difference between the 10-K filing statutory due date
and the date the audit opinion was signed by the audit firm.

Earn Announce Time

The difference between the audit signature date and the
earnings announcement date.

Intangibles

The sum of R&D (COMPUSTAT xrd) and advertising
(COMPUSTAT xad) expense scaled by Assets.

Foreign Income

Ratio of pretax foreign income (COMPUSTAT pifo)
divided by pretax income (COMPUSTAT pi).

Restated

An indicator set to the one if the company restated the
current year financial statements in a subsequent year.

Capital Offerings

An indicator set to one if COMPUSTAT dltix + sstk is
greater than 20% of assets (at).

Capital Expenditures

Ratio of capital expenditures (COMPUSTAT capx) scaled
by Assets.

Equity

Compustat common equity (ceq)

EBITDA

Compustat operating income before depreciation (oibdp)

Gross Profit

Compustat revenue (revt) less Compustat cost of goods
sold (cogs)
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Appendix B: Calculation of Materiality Looseness

The table shows hypothetical financial statement values of seven materiality bases for Company
X and the 51" and 95™ percentile values of materiality thresholds in our sample data (Table 3
Panel B). The columns labeled “Minimum” and “Maximum” show the result of applying the
percentile values to the materiality base. For example, the minimum materiality value for Pretax
income = 4.8% x 8,304 = 399 and the maximum materiality value for Pretax income is 8% Xx
8304 = 664.

Company X
Financial statement value | 5" percentile | 95" percentile | Minimum | Maximum
Pretax income 8,304 4.80% 8.00% 399 664
Net income 6,178 4.80 8.00 297 494
Assets 74,368 0.13 2.00 97 1,487
Revenue 65,492 0.25 1.20 164 786
Equity 22,294 0.50 3.00 111 669
EBITDA 8,414 1.20 5.00 101 421
Gross profit 34,201 1.00 2.00 342 684

To calculate the size-adjusted materiality measure, materiality looseness, we first drop the
smallest and largest outcomes; in this case, the amounts dropped are 97 and 1,487. After this
adjustment the range of materiality values (materiality range) is 101 to 786, or 685.

We divide the materiality range into deciles (10 increments of 68.5 = 685) and place each sample
materiality judgment into its corresponding decile. A sample auditor materiality judgment less
than 101 would be included in decile 1, the strictest judgments (between 101 and 169.5). A
sample auditor materiality judgment exceeding 786 would be included in decile 10, the loosest
judgments (the greatest materiality looseness).
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Figure 1.

The figure shows the distribution of sample quantitative materiality amounts expressed as a
percentage of absolute pretax income.
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Figure 2.

This figure depicts the distribution of the materiality bases auditors reported they used when
describing the materiality calculation in inspection documents. Observations with missing
supporting calculations are excluded from this sample.
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Figure 3a: Comparison of sample materiality judgments with judgments from Eilifsen and
Messier (2015, Table 3)

Across the seven permissible materiality bases reported in Eilifsen and Messier (2015), the
bottom line shows the range of materiality judgments reported in Table 3 of Eilifsen and Messier
(among those with at least two audit firms reporting the range of percentages). The top line
shows the 5™ percentile and 95™ percentile of materiality judgments reported by auditors in our
sample.
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Figure 3b. Materiality Looseness Deciles

The figure shows the decile distribution of materiality judgments reported by sample auditors
within a normal range of judgments, as described in Appendix B. We refer to this measure as
materiality looseness.
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Table 1: Sample Information

Panel A. Sample Selection

Number of Observations

Observations with materiality data from PCAOB inspection reports 3,185
Add: Observations with lagged materiality data included in inspection reports 1,671
4,856
Less: Observations without Compustat information (187)
Less: Observations without audit fee data (52)
Less: Observations without audit hours data (333)
Total observations 4,284
Total unigue audit clients 2,150

Panel B. Observations by Audit Firm?®

Audit Firm Frequency Percentage
PWC 870 20.31%
DT 773 18.04
EY 742 17.32
KPMG 674 15.73
GT 535 12.49
BDO 374 8.73
McGladrey (RSM) 180 4.20
Crowe 136 3.17
Total 4,284 100.00%

Panel C. Observations by Year

Year Frequency Percentage
2004 7 0.16%
2005 241 5.63
2006 326 7.61
2007 465 10.85
2008 550 12.84
2009 526 12.28
2010 460 10.74
2011 471 10.99
2012 470 10.97
2013 479 11.18
2014 270 6.30
2015 19 0.44
Total 4,284 100.00%

2The frequency of observations for each audit firm does not reflect that firm’s inspection frequency, for a variety of
reasons, including: 1) we extrapolate prior year materiality from an inspected engagement when possible, 2) we
eliminate audit clients that we cannot match to COMPUSTAT or Audit Analytics, and 3) we eliminate observations
without data on total audit hours.
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Table 2: Descriptive Statistics

Panel A. Audit Variables Obtained from PCAOB Inspection Data

Variable N Mean SD Q1 Median Q3
Materiality ($) 4,284 29,100,000 82,900,000 1,800,000 5,000,000 16,900,000
Tolerable Error/Materiality 2,106 68% 11% 60% 74% 75%
Total Hours 4,284 11,714 15,477 3,614 6,686 12,658
% A Materiality fromt-1to t 1,698 18% 52% -9% 6% 30%

% A Total Hours fromt-1to t 2,400 15% 42% -6% 5% 22%
Proposed Adjustments Pervasiveness /Materiality 3,120 2.18 4.02 0.169 0.881 2.324
Proposed Adjustments NI/Materiality 3,120 0.32 1.95 0 0.08 0.24
Proposed Adjustments NI/Total NI Errors 2,263 97.6% 12.5% 100% 100% 100%
Waived Adjustment Pervasiveness/Materiality 3,120 1.08 1.70 0 0.48 1.34
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Panel B. Financial Reporting Variables

Variable N Mean SD Q1 Median Q3

Assets ($) 4,284 10,400,000,000 35,100,000,000 433,000,000 1,470,000,000 4,900,000,000
Net Income ($) 4,284 269,000,000 1,008,000,000  -2,000,000 31,000,000 140,000,000
Pre-tax Income ($) 4,284 387,000,000 1,376,000,000  -2,000,000 42,000,000 194,000,000
Revenue ($) 4,284  4,788,000,000 13,066,000,000 244,000,000 757,000,000 2,889,000,000
Breakeven 4,284 0.26 0.44 0.00 0.00 1.00
Loss 4,284 0.27 0.44 0.00 0.00 1.00
EarnVol 4,284 0.05 0.07 0.01 0.02 0.06
Positive Streak 3,938 0.22 0.42 0.00 0.00 0.00
Audit Fees 4,284 3,001,678 4,977,023 706,433 1,358,000 2,948,230
Audit Market Share 4,235 0.48 0.35 0.16 0.42 0.82
Auditor Office Size 4,243 17.19 1.61 16.02 17.40 18.39
Client Importance 4,106 0.13 0.24 0.00 0.03 0.13
Litigation Industry 4,284 0.28 0.45 0.00 0.00 1.00
Big4 4,284 0.71 0.45 0.00 1.00 1.00
Sales Growth 4,284 0.16 0.42 -0.03 0.07 0.21
ROA 4,284 0.01 0.11 0.00 0.03 0.07
BM 4,284 0.63 0.61 0.28 0.52 0.86
Segments 4,284 1.38 0.59 0.69 1.39 1.79
Restructure 4,284 0.00 0.01 0.00 0.00 0.00
Merger 4,284 0.12 0.33 0.00 0.00 0.00
Multinational 4,284 0.56 0.50 0.00 1.00 1.00
MW 4,284 0.05 0.22 0.00 0.00 0.00
New Client 4,284 0.09 0.29 0.00 0.00 0.00
Change Earn Trend 4,284 0.15 0.36 0.00 0.00 1.00
Small Profit 4,284 0.25 0.43 0.00 0.00 1.00
Near Analyst 3,763 0.24 0.43 0.00 0.00 0.00
F-score 3,355 1.40 7.89 0.63 0.98 1.39
Accruals 4,284 -0.06 0.09 -0.08 -0.04 -0.01
Acquisition 4,284 0.05 0.21 0.00 0.00 0.00
EM Incentives 2,865 0.86 0.82 0.00 1.00 1.00
Audit Time 3,068 6.55 9.04 1.00 4.00 11.00
Earn Announce Time 3,115 15.69 14.29 1.00 14.00 54.00
Intangibles 3,120 0.04 0.06 0.00 0.01 0.06
Foreign Income 3,120 0.29 0.64 0.00 0.00 0.32
Restated 4,284 0.03 0.18 0.00 0.00 0.00
Equity ($) 4,284  2,970,000,000 12,778,770,000 160,692,500 453,339,000 1,357,153,000
EBITDA (%) 4,284 992,017,700  4,767,354,000 25,611,500 109,851,500 413,841,500
Gross Profit ($) 4,284  1,862,179,000 7,407,815,000 93,269,500 275,972,500 880,037,500
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Table 3: Descriptive Statistics

Panel A. Materiality Bases Reported by Auditors

Materiality Base Frequency Percentage
Pre-tax Income 1,580 59.7
Revenue 455 17.2
Net Income 207 7.8
Assets 120 4.5
Normalized Pre-Tax income 103 3.9
EBITDA 56 2.1
Equity 37 1.4
Gross Profit 25 0.8
Other 19 0.7
Tier 1 Capital 18 0.7
Normalized Net Income 15 0.6
Cash Flow from Operations (CF0) 8 0.3
Current Assets 4 0.2
Sum 2,647 100
Missing 1,637

Total 4,284

Panel B. Materiality Percentages Reported by Auditors for Seven Common Bases

Materiality Base N Mean SD P5 Q1 Median Q3 P95
Pre-Tax Income Related 1,550 531 124 480 5.00 5.00 5.00 8.00
Revenue 359 062 030 025 0.50 0.50 0.75 1.20
Net Income Related 164 543 236 4.80 5.00 5.00 5.00 8.00
Assets 92 057 043 013 0.30 0.50 0.55 2.00
EBITDA 49 299 145 120 2.00 2.50 4.00 5.00
Equity 35 141 0.84 050 1.00 1.00 2.00 3.00
Gross Profit 15 1.09 0.27 1.00 1.00 1.00 1.00 2.00
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Table 4: Auditors’ Quantitative Materiality Decisions

Panel A of this table provides information on the association between auditors’ quantitative materiality judgments
expressed in dollars and the three most common materiality bases. Materiality is the dollar amount of overall final
materiality reported by auditors for a given engagement. We obtain |Pre-tax Income|, Revenue, and Assets from
COMPUSTAT variables pi, revt, and at. Panel B reports how the association between materiality judgments and
materiality bases varies with factors related to current financial performance. The factors we examine are defined as
Breakeven (An indicator set to one if either 1) -$0.05<EPS < $0.05 or 2) if current period pretax income < 25% of 3
year historical average of pretax income), Loss (if COMPUSTAT ib<0), Earnvol (standard deviation of ib from t to
t-3), and Pos Streak (an indicator if one if the change in COMPUSTAT ib for the last three years >0). t-statistics,
reported in parentheses, are based on robust standard errors that are clustered by audit client. Statistical significance
(two-sided) is denoted by *** p<0.01, ** p<0.05, * p<0.1.

Panel A. Client Size

Materiality;, = By + p1|Pre — tax Income|;; + ,Revenue; + [3Assets;
+ Ya BoAudit Firm;, + ¥, ; BjIndustry;, + ¥ B:Year; s + &

(1) ) @)
Materiality (§)  Materiality ($) A Materiality ($)
|Pre-tax Income| 0.0303*** 0.0297***
(9.60) (9.17)
Revenue 0.0017*** 0.0018***
(5.23) (5.41)
Assets 0.0005*** 0.0005***
(5.41) (5.23)
AlPre-tax Income| 0.0056***
(3.26)
ARevenue 0.0028***
(3.81)
AAssets 0.0000
(0.14)
Fixed Effects
Year No Yes No
Audit Firm No Yes No
Industry No Yes No
Observations 4,284 4,284 1,698
R-squared 0.907 0.912 0.174

t-statistics based on robust standard errors reported in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Panel B. Variation in Client Size Based on Financial Performance

Materiality;, = o + Pilpretax incomel;, + f,revenue;, + fzassets;, + [, Factor + PsFactor * |pretax income|;,
+BsFactor x revenue;; + fsassets;; + Xq PoAudit Firm;, + % ; BjIndustry;, + Y. B:Year;; + &;;

Factor
1) (2) (3) 4
VARIABLES Breakeven Loss Earnvol Pos Streak
|Pre-tax Income| 0.0370*** 0.0349*** 0.0334*** 0.0259***
(11.84) (9.96) (8.85) (6.85)
Revenue 0.0012*** 0.0015*** 0.0016*** 0.0020***
(4.44) (4.05) (4.08) (5.21)
Assets 0.0004*** 0.0004*** 0.0004*** 0.0006***
(3.70) (4.33) (4.11) (5.45)
Factor -1,452,000.0000 -592,568.3750 -5,479,700.0000 1,588,424.7500*
(-1.48) (-0.72) (-1.44) (1.71)
Factor x |Pre-tax Income| -0.0274*** -0.0273*** -0.0891*** 0.0142***
(-6.21) (-6.89) (-4.78) (2.74)
Factor x Revenue 0.0025*** 0.0009 -0.0012 -0.0007
(3.48) (1.33) (-0.21) (-1.33)
Factor x Assets 0.0001 0.0005*** 0.0078** -0.0005***
(0.72) (2.99) (2.27) (-3.36)
Fixed Effects
Year Yes Yes Yes Yes
Audit Firm Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Observations 4,284 4,284 4,284 3,938
R-squared 0.924 0.922 0.920 0.918

56



Table 5: Correlations (Pearson\Spearman)

This table reports Pearson (lower left) and Spearman (upper right) correlations between materiality, materiality looseness and other client and audit factors.
Materiality is the dollar amount of quantitative materiality reported by the auditor for an engagement. Materiality Looseness is the decile rank of an audit’s
quantitative materiality within a normal range as described in Appendix B. Total hours is the number of hours spend by professionals conducting the audit. Audit
fees is obtained from Audit Analytics as the audit fees charged to the client. Restate is an indicator set to one if the client subsequently reported an Item 4.02
statement of non-reliance on the previously issued financial statements for that period. Part 1 findings represents the number of part one findings that engagement
received from a PCAOB inspection. Pre-tax Income, Revenue and Assets are obtained from the Compustat variables pi, revt, and at. Correlations in bold are
significant at the 0.10 level or lower.

Variable @) ) @) (4) ©) (6) @) (8) 9)
(1)  Materiality ($) 1 0.22 0.69 0.71 -0.08 -0.03 0.86 0.86 0.86
(2)  Materiality Looseness 0.04 1 -0.09 -0.10 -0.04 -0.02 0.05 -0.05 -0.13
(3)  Log(Total Hours) 0.53 -0.14 1 0.93 -0.03 -0.04 0.63 0.78 0.66
(4)  Log(Audit Fees) 0.58 -0.15 0.93 1 -0.03 -0.05 0.65 0.80 0.68
(5) Restate -0.05 -0.02 -0.03 -0.03 1 0.09 -0.06 -0.07 -0.06
(6) Log (Total Partl) 0.01 -0.02 -0.02 -0.03 0.08 1 -0.06 -0.04 0.03
(7)  |Pre-tax Income| 0.92 -0.01 0.51 0.56 -0.05 0.00 1 0.78 0.76
(8) Revenue 0.87 -0.06 0.55 0.59 -0.05 0.00 0.82 1 0.78
(9)  Assets 0.81 -0.08 0.49 0.52 -0.04 0.05 0.74 0.73 1
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Table 6: Materiality Looseness Construct Validation

This table reports results to validate the materiality looseness measure. Panel A reports the association between
materiality looseness and audit hours and Panel B reports the association between materiality looseness and audit
fees. Audit hours is the number of hours spent by professionals conducting the audit. Audit fees is the amount
charged to the client for the audit as reported in Audit Analytics. Materiality Looseness is the decile rank of an
audit’s quantitative materiality within a normal range as described in Appendix B. Pretax income, revenue and
assets are obtained from Compustat pi, revt, and at are included to ensure the relation between materiality looseness
and hours is not driven by client size-effects. The following control variables are included in Column 3 of both
panels and are defined in the Appendix: audit market share, auditor office size, client importance, litigation industry,
big4, sales growth, roa, loss, book to market, segments, restructure, merger, multinational corp, material weakness,
and new client. t-statistics, reported in parentheses, are based on robust standard errors that are clustered by audit
client. Statistical significance (two-sided) is denoted by *** p<0.01, ** p<0.05, * p<0.1.

Panel A: Audit Hours and Materiality Looseness

Audit Hours;; = fy + fiMateriality Looseness + [3|Pre — tax Income|;;
+p,Revenue;, + PsAssets;; + X, BgAudit Firm;, +
YjBjIndustry;, Y pYear;, + XqBqControls;, + &,

1) ) @)

VARIABLES Log(Total Hours) ATotal Hours  Log(Total Hours)
Materiality Looseness -0.0199*** -0.0159***

(-3.67) (-3.20)
AMateriality Looseness -89.5510*

(-1.75)

Log(Assets) 0.2210*** 0.0000*** 0.1785***

(11.81) (4.41) (10.36)
Log(Sales) 0.2071*** 0.0000*** 0.2196***

(10.97) (3.33) (12.58)
Log(Pre-Tax Income) -0.0104 -0.0000 -0.0077

(-1.11) (-0.21) (-0.87)
Fixed Effects
Year Yes Yes Yes
Audit Firm Yes Yes Yes
Industry Yes Yes Yes
Additional Controls No No Yes
Observations 4,284 1,621 4,098
R-squared 0.759 0.131 0.814

**% p<0.01, ** p<0.05, * p<0.1
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Panel B: Audit Fees and Materiality Looseness

Audit Fees;, = B, + f;Materiality Looseness + [3|Pre — tax Income|;, + f,Revenue; ;
+ BsAssets;; + X4 BoAudit Firm;, + Y.; BjIndustry;, + Y. p;Year;, +
YaBaControls;, + &,

1) ) @)
VARIABLES Log(Audit Fees) A Audit Fees ($) Log(Audit Fees)
Materiality Looseness -0.0136** -0.0098*
(-2.29) (-1.80)
AMateriality
Looseness -43,722.6094***
(-3.57)
Log(Assets) 0.2788*** 0.0001*** 0.2181***
(12.93) (4.40) (11.60)
Log(Sales) 0.2262*** 0.0001 0.2333***
(10.52) (1.49) (11.63)
Log(Pre-Tax Income) 0.0086 0.0000 0.0059
(0.86) (0.34) (0.65)
Fixed Effects
Year Yes Yes Yes
Audit Firm Yes Yes Yes
Industry Yes Yes Yes
Additional Controls No No Yes
Observations 4,284 1,676 4,098
R-squared 0.790 0.111 0.840

*kk p<0.01, *%k p<0.05, * p<0.1
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Table 7: Factors Associated with Materiality Looseness

This table reports the association between materiality looseness and factors related to client performance, context,
financial reporting quality, complexity, and size. All variables are defined in the appendix. t-statistics, reported in
parentheses, are based on robust standard errors clustered by audit client. Statistical significance (two-sided) is

denoted by *** p<0.01, ** p<0.05, * p<0.1.

Materiality Looseness ;; = Py + p,Performance;, + ,Contextual Factors;, +
psFinancial Reporting Quality; , + pyFinancial Reporting Complexity;, +
BsSize + Y.q BoAudit Firm; Y BjIndustry; . + X BYear;; + &;;

Variable (1) (2) (3)
Performance | ROA 3.6573*** 3.9190*** 3.4136***
(6.62) (6.39) (5.34)
Sales Growth 0.1142 0.4905*** 0.0584
(1.34) (3.35) (0.52)
EarnVol 4.0888*** 4.8417*** 4.4343%**
(5.67) (6.18) (4.48)
Contextual Breakeven -0.4838*** -0.5614*** -0.5244***
Factors (-6.38) (-6.64) (-5.16)
Change Earn Trend -0.0102 -0.1273 -0.1097
(-0.16) (-1.52) (-1.07)
Small Profit -0.8827*** -0.7535*** -0.9546***
(-12.72) (-9.66) (-10.40)
Positive Streak 0.4352*%**
(4.58)
Near Analyst 0.1160
(1.64)
F-score -0.3633***
(-4.28)
Financial MW -0.2476** -0.3136** -0.1960
Reporting (-2.05) (-2.25) (-1.20)
Quality Proposed Adjustments;. -0.0236**
(-2.43)
Waived Adjustments;. -0.0889***
(-3.42)
Complexity | Accruals -0.7243 -0.7919 -0.3561
(-1.21) (-1.23) (-0.45)
Segments -0.0646 -0.1187 -0.1291
(-0.85) (-1.47) (-1.44)
Acquisition -0.0350 0.1701 0.1677
(-0.21) (0.92) (0.69)
Merger -0.1981* -0.0482 -0.2651*
(-1.95) (-0.47) (-1.84)
Restructure -0.2331 -3.9033 -10.8285
(-0.04) (-0.62) (-1.04)
New Client -0.2882*** -0.1246 -0.2951*
(-2.68) (-1.00) (-1.67)
Size Revenue -0.0000*** -0.0000** -0.0000*
(-2.66) (-2.00) (-1.78)
Assets -0.0000*** -0.0000** -0.0000***
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(-3.75) (-2.37) (-3.74)
|Pre-tax Income| 0.0000*** 0.0000*** 0.0000***

(3.46) (2.71) (2.93)
Fixed Effects
Year Yes Yes Yes
Audit Firm Yes Yes Yes
Industry Yes Yes Yes
Observations 4,284 2,791 1,952
R-squared 0.314 0.324 0.353
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Table 8: Proposed Audit Adjustments and Materiality Looseness

This table reports the association between proposed audit adjustments and materiality looseness. Panel A reports the results based on two different measures of
the levels of the proposed adjustments: Pervasiveness (the sum of the absolute proposed adjustments across seven financial statement line items reported in
PCAOB inspection documents scaled by quantitative financial statement materiality) and Net Income (absolute proposed net income adjustments scaled by
quantitative materiality). Panel B reports results using the percentage of detected net income errors that were identified for adjustment by the auditor, scaled by
the possible errors that exist (or the sum of errors detected plus errors missed but ex post identified) estimated using a Tobit regression. Column (2 and 5) of each
panel includes additional controls and Column (3 and 6), also includes a control for audit hours. T-statistics, reported in parentheses, are based on robust standard
errors that are clustered by audit client. Statistical significance (two-sided) is denoted by *** p<0.01, ** p<0.05, * p<0.1.

Panel A. Level of Proposed Audit Adjustments

Proposed Adjustments Proposed Adjustments
Pervasiveness Net Income
VARIABLES (1) (2) 3) (4) (5) (6)
Materiality Looseness -0.3073*** -0.2510*** -0.2427***  -0.0268*** -0.0179*** -0.0171***
(-6.04) (-4.79) (-4.64) (-5.29) (-3.46) (-3.31)
Log(Assets) 0.1077 -0.1500 -0.3196* -0.0125 -0.0184 -0.0351*
(0.73) (-0.91) (-1.89) (-0.74) (-1.00) (-1.94)
Log(Sales) -0.1022 0.26158 0.0824 -0.0432** -0.0147 -0.0323*
(-0.74) (1.79) (0.57) (-2.58) (-0.92) (-1.89)
Log(Pre-Tax Income) -0.3426*** -0.2915** -0.2925** 0.0082 0.0046 0.0045
(-3.28) (-2.50) (-2.53) (0.74) (0.37) (0.36)
Log(Audit Hours) 0.8134*** 0.0798***
(4.12) (4.62)
Fixed Effects
Year Yes Yes Yes Yes Yes Yes
Audit Firm Yes Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes Yes
Additional Controls No Yes Yes No Yes Yes
Observations 3,120 2,829 2,829 3,120 2,829 2,829
R-squared / Pseudo R-squared 0.097 0.169 0.177 0.093 0.200 0.201
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Panel B: Proportion of Proposed Audit Adjustments

VARIABLES (1) (2) (3)
Materiality Looseness -0.0344** -0.0561*** -0.0568***
(-2.16) (-3.03) (-3.04)
Log(Assets) -0.3980*** -0.3884*** -0.3765***
(-36.92) (-33.11) (-31.60)
Log(Sales) 0.4216*** 0.3618*** 0.3725***
(36.11) (28.34) (28.74)
Log(Pre-Tax Income) 0.0329** 0.0398** 0.0391**
(2.04) (2.29) (2.21)
Log(Audit Hours) -0.0249**
(-2.51)
Fixed Effects
Year Yes Yes Yes
Audit Firm Yes Yes Yes
Industry Yes Yes Yes
Additional Controls No Yes Yes
Observations 2,247 2,015 2,015
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Table 9: Restatements and Materiality Looseness

This table reports the association between materiality looseness and restatements. Restated is an indicator variable
equal to one if the audited financial statements are restated at a future date. Column (1) reports results based on the
material looseness measure, Column (2) reports each looseness decile separately, Column (3) includes an indicator
for whether the looseness measure is in the top quintile, and Column (4) includes the quintile indicator with
additional control variables. Each column includes controls for Waived Misstatements, the sum of the absolute
waived adjustments across seven financial statement line items reported in PCAOB inspection documents scaled by
quantitative financial statement materiality; and Log(Total Partl), the log of the number of Part 1 inspection
findings. t-statistics, reported in parentheses, are based on robust standard errors that are clustered by audit client.
Statistical significance (two-sided) is denoted by *** p<0.01, ** p<0.05, * p<0.1.

Restated;, = fy + f1Materiality Looseness + },, B,Controls;, + 3., BoAudit Firm;, +
YjBjIndustry;, + X.fYear;, + &

Restate
VARIABLES (1) 2) (3) (4)
Materiality Looseness 0.0018
(0.77)
Materiality Looseness
Deciles:
D1 0.0210
(1.38)
D2 0.0077
(0.68)
D3 0.0092
(0.84)
D4 -0.0021
(-0.21)
D6 0.0013
(0.08)
D7 0.0108
(0.56)
D8 0.0104
(0.55)
D9 0.0548
(1.06)
D10 0.0668*
(1.91)
Q5 0.0583** 0.0585**
(2.08) (2.08)
Waived Misstatements 0.0091*** 0.0084*** 0.0090*** 0.0082***
(2.89) (2.66) (2.89) (2.66)
Log (Total Partl) 0.0316*** 0.0316*** 0.0316*** 0.0318***
(4.06) (4.09) (4.09) (4.12)
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Log(Assets) -0.0060 -0.0084 -0.0064 -0.0095
(-0.74) (-1.03) (-0.77) (-1.08)
Log(Sales) 0.0011 0.0023 0.0013 0.0074
(0.16) (0.32) (0.18) (0.92)
Log(Pre-Tax Income) -0.0036 -0.0022 -0.0033 -0.0037
(-1.16) (-0.68) (-1.01) (-1.06)
Fixed Effects
Year Yes Yes Yes Yes
Audit Firm Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Additional Controls No No No Yes
Observations 3,103 3,103 3,103 3,103
Pseudo-R2 0.065 0.069 0.068 0.077
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