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Abstract

This paper studies whether and how Big-4 firms provide higher quality audits than non-Big-4
firms. Specifically, we first examine a Big-4 effect and then explore three sources of the Big-4
effect. To test the Big-4 effect, we use a unique dataset of individual audit partners for a large
sample of private companies and employ a novel research design exploiting the fact that auditees
may follow the auditor who switches affiliation from a non-Big-4 to a Big-4 firm. Thus, we
compare audit quality and audit fees of the same partner-auditee pairs before and after the switch.
The results show that the Big-4 effect exists in the private-firm segment. More importantly, we
find evidence for three sources of the Big-4 effect. First, Big-4 firms are able to recruit non-Big-
4 partners who deliver higher audit quality than other non-Big 4 partners in the pre-switch period.
Second, enhanced learning has taken place after the switch. Third, the increased audit quality can
also be attributed to stronger incentives/monitoring. These are new findings to the literature.
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find evidence for three sources of the Big-4 effect. First, Big-4 firms are able to recruit non-Big-
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How Big-4 Firms Improve Audit Quality
1 Introduction

“The Big-4 effect,” or the idea that Big-4 audit firms provide audits of higher quality
than non-Big-4 firms, has been observed in numerous studies of public firms (DeFond and
Zhang 2014). How it occurs, however, has hardly been analyzed, most likely due to lack of
data. We provide new and novel evidence on three potential sources of the Big-4 effect: The
ability to recruit higher-quality personnel, increased emphasis on learning, and stronger
incentives and monitoring systems.

To test for the Big-4 effect, we use an innovative research design that exploits the fact
that when an audit partner switches audit-firm affiliation, some auditees follow the partner
(hereafter, the partner-auditee pair). Thus, we hold the pairs of the engagement partner and
auditees constant. By examining audit quality of the same partner-auditee pair before and after
the pair switches to the Big-4 firm, we can isolate the audit-firm effect. This is important as the
Big-4 effect could be due to auditor-level characteristics (e.g., higher ability) and auditee-level
characteristics (e.g., client-risk profiles) as well as audit-firm factors (e.g., more stringent
procedures and policies). If the incoming partners deliver higher audit quality for the same
auditees after they start working for a Big-4 firm, we interpret the change in quality as a Big-4
effect. As higher quality is likely to be priced, we also examine changes in audit fees.

We explore three mechanisms that Big-4 firms may employ to increase audit quality.
First, we consider the ability to recruit higher quality auditors, which has been implicitly
assumed but not previously documented in the literature. Specifically, we test whether Big-4
firms are able to recruit partners from the non-Big-4 segment who deliver higher audit quality
than other non-Big-4 partners prior to switching. Second, we examine whether the incoming
partners increase their formal learning activities after switching to Big-4 firms. As the potential
for learning is higher for partners who join large Big-4 offices because these have more

expertise and peers to consults, we also test if the increase in audit quality is higher for partners
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who join the largest Big-4 offices. Third, we examine the effects of increased monitoring and
stronger incentives by analyzing audit-quality measures that reflect monitoring/incentives (not
learning) as well as changes in the partners’ personal wealth.

Our setting gives access to data that are generally not accessible in most other countries,
such as the name of the engagement partners, the number of hours of continuing professional
education, and partners’ personal income and wealth. In addition, as we can follow partner-
auditee pairs as they switch audit-firm affiliation, our Big-4 effect tests are less vulnerable to
endogeneity and self-selection, which plague most Big-4 effect research.! First, we control for
audit partners’ time-invariant ability in the Big-4 effect tests because we only compare audit
quality (and fees) delivered by the same partner before and after the switch to Big-4 firms. It
is important to follow the same partner over time because differences among partners influence
audit quality (DeFond and Francis 2005; Francis 2011; Knechel, Vanstraelen, and Zerni 2015).
Second, we mitigate an important self-selection problem by requiring that the partner audits
the same clients before and after the affiliation switch (while controlling for changes in the
auditees’ risk, complexity, and size in the years surrounding the switch year). Thus, we do not
need to match clients of the Big-4 firms with those of the non-Big-4 firms on client
characteristics (e.g., Lawrence, Minutti-Meza, and Zhang 2011; DeFond, Erkens, and Zhang
2017). Third, we employ fixed auditor-auditee pairs in a sample in which the proportion of
auditees following the switching partner is high, implying that it is less likely that our results
are influenced by how Big-4 audit firms manage their client portfolios (Johnstone 2000;

Bedard, Deis, Curtis, and Jenkins 2008) or the auditees’ decision to follow the switching

! Clients do not choose their audit firms randomly, individuals do not seek employment randomly across audit
firms, audit firms do not toss heads or tails on whom to hire or which clients to accept, and it is unlikely that audit
firms assign clients to partners randomly. The different layers of non-randomness make it difficult to draw causal
conclusions because the various counterfactual scenarios that could have occurred do not exist — we cannot
observe the audit quality of auditee A audited by partner P in audit firm C when it was partner Q in audit firm D
who performed the audit.



partner. Fourth, we analyze private firms that are generally considered to be of lower reputation
risk to audit firms than public clients (Bell, Bedard, Johnstone, and Smith 2002; Johnstone and
Bedard 2003) in Norway, which is a low litigation-risk country (Hope and Langli 2010).
Furthermore, none of the partners we analyze become auditors of public clients. Thus, effects
of reputation and litigation risks on audit quality and audit fees are reduced.

We use several measures of audit quality that capture different facets of audit quality
in order “to take advantage of [the proxies’] strengths and attenuate their weaknesses” (DeFond
and Zhang 2014, 276). Our tests allow for both an immediate effect and a more gradual effect
on audit quality/fees after the switch. Immediate effects may for instance occur because Big-4
firms have stronger incentives and better monitoring mechanisms, which discipline both
partners and their auditees such that audit quality increases. However, a gradual change in audit
quality could also happen because learning takes time. For example, the switching partners
need time to learn and the Big-4 firms need time to train incoming auditors and implement the
firm’s audit technology for the new clients. The effect on audit fees may be gradual because
the Big-4 firm may fear losing the incoming partner’s clients if they immediately increase fees.

We document higher going-concern (GC) reporting accuracy, less use of modified
opinions, less earnings management, and higher audit fees after the switch. The increase in the
GC accuracy and the reduced use of modified opinions is immediate while the increases in
earnings quality and audit fees occur gradually. The former effect is consistent with increased
incentives and better monitoring and learning, while the latter more likely reflects gradual
learning. The increase in the GC accuracy coincides with a lower likelihood of issuing audit
reports modified for GC uncertainty. Lower likelihood of modified audit opinions is often
interpreted as indication of lower, not higher, audit quality. Our results suggest, however, that

fewer modified GC opinions are a mechanism that enables Big-4 firms to increase the accuracy



of the GC reports.2 We also find that increased earnings quality coincides with fewer audit
reports modified for other reasons than GC uncertainty. The results are consistent with Big-4
firms being better able to accurately identify and evaluate financially-troubled firms (Geiger
and Rama 2006; Boone, Khurana, and Raman 2010; Myers, Schmidt, and Wilkins 2014) and
to provide a fair and faithful representation of the auditees’ financial situations, resulting in
less use of modified reports.

As to the sources of increased audit quality, we first show that Big-4 firms are able to
attract higher-quality inputs. Specifically, prior to moving to the Big-4 firm, the incoming
partners provide higher-quality audit work and receive higher fees than partners who do not
move up to Big-4 firms. Importantly, even though the Big-4 firms attract partners of higher
quality, we document that that these partners deliver even higher audit quality after the switch.
Next, we show that the incoming partners spend significantly more hours on continuing
professional education, consistent with increased learning taking place. We also find that audit
quality increases significantly more for the partners who switch to the largest Big-4 offices.
We interpret this result as being due to learning as larger offices have more experts and peers
to consults, which enables better learning.

Stronger incentives (monitoring) also contribute to increased audit quality. For delayed
filings, an audit-quality measure that only relates to monitoring and/or incentives (not
learning), we document an immediate increase in audit quality. Because we follow the same
partner-auditee pair as they switch to Big-4 firms and nothing has prevented the partner-auditee
pair from filing in time prior to the switch, these partner-auditee pairs needed the Big-4 effect

to improve their timeliness. Furthermore, we show that the incoming partners enjoy higher

2 Better resources and more experts in Big-4 firms can be one of the explanations for why the auditor issues fewer
modifications after becoming part of a Big-4 firm. The Big-4 firms may make the auditor better able to hinder
earnings management and otherwise provide the auditor with the tools necessary for persuading the auditees to
follow the regulations or advice given, which reduce the need to modify the audit report.
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compensation and personal wealth after the switch, which leads to greater incentives to keep
audit quality high (i.e., there is more at stake or “more to lose”). To the best of our knowledge,
these analyses provide new evidence on the sources of the Big-4 effect.

We perform several sensitivity tests to validate our evidence of the Big-4 effect and in
particular to address any residual endogeneity that may remain. First, we implement a
difference-in-differences test with propensity-score matching. Second, we perform a placebo
analysis by testing if switching affiliation from one non-Big-4 firm to another non-Big-4 firm
(i.e., lateral switches) causes changes in audit quality and fees. This is important as it mitigates
the concern that switching affiliation per se may induce changes in quality. Third, to assess
whether there is an upward trend in audit quality for the switching auditees, we implement
another placebo analysis by artificially picking the year three years prior to the actual switch
as the “pseudo-switch year” and repeating the tests (using only observations prior to the actual
switch). Fourth, we control for partners’ age, gender, years of experience, level of education,
and whether they move from one town to another. Fifth, we document that the auditees that
follow the partners are not less risky than other auditees of non-Big-4 firms. Sixth, using
multiple measures of financial health, we consider the possibilities that clients are more likely
to follow the audit partner if they expect an improvement in their financial health or that the
Big-4 firm is more willing to accept the partner’s former client into its portfolio if the Big-4
firm believes there will be an improvement in the company’s financial health. Finally, we
analyze switches that occur as a result of audit-firm mergers only. Our inferences are unaffected
in these tests.

We believe that this paper offers strong contributions to the literature. First, we add to
the labor-economics and auditing literatures on whether employers can pick high-quality
employees and subsequently further contribute to the performance of their employees (e.g.,

Groysberg, Lee, and Nanda 2008; Kim, Morse, and Zingales 2009; Rozenbaum 2014). Second,



to the best of our knowledge, we are the first to empirically document three sources of Big-4
firms” higher audit quality. DeFond and Zhang (2014) encourage researchers to focus more on
why the Big-4 effect occurs, and we respond to this call. Third, we propose a new research
design to test the Big-4 effect by exploiting that the audit partner and their auditees may switch
audit-firm affiliation together. The main advantage of this research design is that it allows
researchers to hold audit-partner and auditee pairs constant, which enables a better
identification of audit-firm factors on audit quality. Our design differs from Jiang, Wang, and
Wang (2019) who analyze mergers between non-Big N and Big N audit firms in U.S., but
without being able to control for changes in the engagement partner. They document higher
audit quality after a merger, but it is an open question whether this is due to the Big-4 audit
firm effect or the non-Big N partner being replaced by a more qualified and experienced Big-
N partners after the merger.® Finally, we find evidence consistent with the Big-4 effect in the
private-firm segment, where the results are more scant and mixed than in the public-firm
segment (DeFond and Zhang 2014; Langli and Svanstrom 2014; Vanstraelen and Schelleman
2017). The private segment is pertinent because of its economic significance for the overall
economy and in particular for the audit industry (i.e., many private firms disclose audited

financial statements either voluntarily or mandatorily).*

3 Other important differences with Jiang et al. (2019) include: (i) Jiang et al.’s control sample consists of auditees
of other audit firms. In our design, the control firms are the same firms before the switch in audit-firm affiliation.
Consequently, the potential effect of unobserved client characteristics is of less concern in our design. (ii) Much
larger sample of firms that switch audit-firm affiliation, which increases the power of our tests. (iii) Our ability to
analyze three potential sources of increased audit quality. The improvement in audit quality documented in Jiang
et al. (2019) can be a result of an improved non-Big4 auditor providing a higher quality audit on the same client
or a Big-4 auditor auditing the non-Big4 client after the merger or acquisition (i.e., the client switches from a non-
Big4 auditor to a Big-4 auditor). However, our paper provides results of the former channel and go deeper into
the reasons for the non-Big4 auditors’ improvement such as learning and incentives.

4 Private firms are dominant around the world but are less researched than publicly traded companies. To illustrate
the economic clout of private firms, Berzins, Bghren, and Rydland (2008) show that, in the aggregate, Norwegian
nonlisted firms have about four times more employees than listed firms, have three times higher revenues, and
twice the amount of assets, and that these statistics are representative for most countries in the world. In fact, more
than 99% of limited liability companies are not listed on a stock exchange. In the U.S., there are about 8 million
private firms with paid employees, representing one-half of the nation’s GDP (Hope, Thomas, and Vyas 2013,
2017; Hope and Vyas 2017). The primary reason for limited research on private firms in the U.S. is clearly the



2 Literature and Hypotheses
2.1  The Big-4 Effect

Numerous studies have investigated, both in substance and in perception, whether Big-
4 audit firms provide higher quality audits than non-Big-4 firms. For public firms, there is
ample empirical evidence of a Big-4 effect (DeFond and Zhang 2014). In the private-client
segment, however, the empirical evidence is mixed and more limited (Langli and Svanstrom
2014; Vanstraelen and Schelleman 2017).

Most archival audit research has been conducted at the audit-firm or audit-office level,
which presumes that audit quality is uniform across audit firm/office. However, as audits are
performed by individuals, the Big-4 effect may be even more salient at the partner level. We
analyze partner-level data, and we focus on partners who switch from non-Big-4 firm to Big-4
firms. One reason for why partners switch audit-firm affiliation is mergers between audit firms.
With the notable exception of the concurrent study by Jiang et al. (2019), the literature
analyzing mergers between audit firms primarily focuses on auditees’ choice of a new audit

firm when their audit firm merges or is dissolved, and not on the Big-4 effect.® Jiang et al.

lack of data (i.e., such studies cannot be conducted). In contrast, Europe offers such possibilities. Further,
employing Norway as our research setting (a country that has the same audit-related regulation as the EU, thus
generalizing beyond the single-country setting), we have the extremely detailed data that allow us to pursue our
specific research questions.

5 Blouin et al. (2007) analyze auditees’ auditor choices following the dissolution of Arthur Andersen in the
aftermath of the Enron scandal. Chen, Su, and Wu (2009) examine similar forced audit changes affecting eight
audit firms with listed clients in China, but these do not involve Big-N firms. None of the Big-4 acquisitions of
non-Big-4 audit firms in our sample is preceded by known audit-firm scandals or other events that force the non-
Big-4 audit firms to stop operating as independent non-Big-4 audit firms. Audit firms that are dissolved due to
audit failures may have attracted clients with certain characteristics. Chen et al. (2009) show that clients with
greater earnings management prior to the switch are more likely to follow their partner to the new audit firm, and
that these clients become more aggressive in the second and third years following the switch (but are not different
from others in the switching year). This effect is not observed for clients that do not follow. Healy and Lys (1986)
analyze the auditor choices of auditees of two non-Big-N that merged with Big-N firms in 1976 and 1978. Chen,
Su, and Wu (2010) investigate the loss of clients that occurred when a local Chinese audit firm with 46 clients
merged with Ernst & Young. Chan and Wu (2011) analyze 59 cases where Chinese audit firms merge, but only
three cases involve Big-N firms. Chan and Wu (2011) find that increases in audit-firm size as a result of the merger
do not matter for audit independence, but what matters is the size of the audit firms’ public clients.
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(2019) test for Big-N effects in the U.S. using the auditees of non-Big-N firms that became
clients of Big-N firms through 20 acquisitions during the years 1976 — 1995. Consistent with
the majority of studies using auditees that are listed, they find evidence of a Big-N effect for
some of their audit-quality measures. Our study complements and extends the findings in Jiang
et al. (2019) by analyzing private firms from a more recent period (after the introduction of
SOX and PCAOB inspections of audit firms), but most importantly, we are able to keep the
partner-auditee pairs constant (and also identify sources of increased audit quality).

Theoretical predictions support the idea that larger audit firms should deliver higher
audit quality than smaller audit firms (DeAngelo 1981; Dopuch and Simunic 1980). For
example, the Big-4 firms have better incentive and quality control systems and more experts in
auditing, accounting, tax, and valuation (Francis 2011; Knechel, Niemi, and Zerni 2013).
Further, the Big-4 firms continually invest in and employ cutting-edge audit methodology for
all clients, and the Big-4 firms’ resources (broadly defined) are available to auditors of both
private and public clients. Therefore, we expect that audit quality should be higher for Big-4
firms compared to non-Big-4 firms, also in the private-client segment. Because higher quality
is likely to be priced, we also expect to observe an increase in audit fees. Our first set of
hypotheses (all hypotheses are stated in the alternative form) are:

HZ1a: When an audit partner switches affiliation from a non-Big-4 firm to a Big-4 firm,
the partner will deliver audits of higher quality after the switch compared to before the switch.

H1b: When an audit partner switches affiliation from a non-Big-4 firm to a Big-4 firm,
audit fees will increase.

It is not clear how long time it would take before audit quality increases after the switch
because it may depend on the sources of increased quality (which we discuss in greater detail
below). A gradual effect may occur if the increase is due to learning. For example, it may take

time for the incoming partners to be fully acquainted with the Big-4 firms’ audit methodology



or to fully utilize the increased knowledge base that is available to them. Besides, the decision
to change audit firm rests with the client. If the client finds that the partner becomes too strict
in constraining the use of accruals or starts modifying the audit report for reasons that did not
result in modified audit opinions previously, the client may decide to not follow the switching
partner. Also, the clients may also elect a non-Big-4 firm if audit fees increase immediately
after the switch. Both the partners and auditees are aware of these possibilities. Thus, to avoid
losing clients, the effects on audit quality and audit fees may occur gradually. At the same time,
the increase in audit quality may occur immediately if the primary source is increased
monitoring and/or stronger incentives or if an increase is necessary to meet the Big-4 firms’
minimum standard for audit quality. Thus, Big-4 firms may rather risk losing the clients than

allow sub-par performance.

2.2 Three Sources of the Big-4 Effect

The question of why some firms and institutions in knowledge-intensive industries
perform better than others is of broad interest (Kim, Morse, and Zingales 2009). For example,
productive researchers tend to hold positions at prestigious universities, which could be due to
a selection effect - that prestigious universities are better able to hire productive researchers.
Alternatively, it could be a firm effect - that better universities are able to fuel productivity
through the facilities they possess, the intellectual stimulation that can take place, and their
incentive systems. Allison and Long (1990) find most support for the latter, but the causation
is not clear. A firm-effect is also documented by Rozenbaum (2014), Groysberg et al. (2008),
and Groysberg and Lee (2008). Rozenbaum (2014) finds that performance improves
(deteriorates) for financial analysts moving to brokerage houses with more (fewer) resources.
Groysberg et al. (2008) find that star analysts who move to firms with lesser capabilities, and

those who move without other team members, experience the most pronounced decline in



performance, but they find no change in performance for those who move to firms with better
capabilities. Groysberg and Lee (2008) show that top performers’ past performance is
indicative of future performance, but also that the quality of their colleagues significantly
affects performance. Analyzing scientists, Oettl (2012) finds that the helpfulness of colleagues
is an important determinant of performance. These studies suggest that both the employees’
past performance and firm-specific resources are potential determinants of future performance.

Turning to the audit literature, the evidence of why the Big-4 effect exists is scarce.
Both Causholli, De Martinis, Hay, and Knechel (2010) and DeFond and Zhang (2014) highlight
the importance of focusing more on why Big-4 firms deliver higher audit quality and charge
higher fees. We examine three potential sources.

Recruitment policy: As audit work is conducted by individual engagement partners and
staff, one potential source of higher audit quality is that the Big-4 firms have higher-quality
personnel. Higher-quality personnel could reflect training and experience that take place while
being employed by a Big-4 firm. It could also reflect that Big-4 firms are better able to identify
and recruit persons who are more motivated, better educated, and have higher innate abilities.
Consequently, we hypothesize that one source of Big-4 firms’ high audit quality is their ability
to hire high-quality personnel.

Aobdia, Lin, and Petacchi (2015) implicitly assume that audit partners are endowed
with innate abilities that drive the quality of their audit work. We argue that if a Big-4 effect
exists, Big-4 firms should be able to influence the development and use of these abilities,
independent of their innate abilities. The reasons are that Big-4 firms may stimulate or give
better opportunities for learning and that they are better at incentivizing both auditees and
partners to deliver higher quality audit through increased monitoring or better compensation.

Learning: Compared with non-Big-4 firms, Big-4 firms have more resources and

incoming partners are exposed to a greater pool of resources. Rozenbaum (2014) and
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Groysberg and Lee (2008) show that the quality of the human resources that are available in
brokerage houses is important for the performance of incoming analysts. From the audit
literature, evidence shows that larger audit offices deliver higher-quality audits due to more
collective experience, more peers to consult, greater in-house expertise in detecting material
misstatements, more valuation and tax experts, and more internal support from legal
consultants (Watts and Zimmerman 1981; Francis and Yu 2009; Sundgren and Svanstrom
2013). As Big-4 firms possess greater resources than non-Big-4 firms, we expect that Big-4
firms are able to further increase the ability and competence of incoming partners by providing
facilities that may contribute to increased learning, especially for partners who switch to large
offices.

One method for increasing learning is to provide high-quality training. Research has
documented a positive association between educational training programs and performance
(Russel, Terborg, and Powers 1985; Noe and Schmitt 1986; Delaney and Huselid 1996; Creter
and Summey 2003). Within auditing, Bonner and Pennington (1991) state that the association
between continuing professional education (CPE) and auditors’ knowledge is well established.
Regulators also acknowledge the importance of CPE and the EU requires all member states to
ensure that auditors participate in CPE programs (EU 2014/56/EC, article 13). As Big-4 firms
are committed to deliver high-quality audits, they may require or incentivize incoming auditors
to take more CPE than previously. A possible source of increased learning is therefore
increased participation in CPE programs.

Monitoring/incentives: A third factor that may contribute to higher audit quality is
stronger monitoring/incentives. Rules and regulations are in place to ensure sufficient audit
quality, and all Norwegian audit firms are required by law to have internal-control systems and
undergo periodic reviews. A periodic review includes an assessment of the firm’s internal-

control system. For audit firms with private clients only, the periodic reviews take place at a
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minimum of every sixth year. The inspections are undertaken by members of the Norwegian
Institute of Public Accountants (DnR) in cooperation with the Financial Supervisory Authority
of Norway (FSAN). By comparison, the inspections are undertaken by the FSAN at least every
third year for auditors of public clients. Further, for auditors of public clients that are listed in
the U.S., the inspections are undertaken at least every third year by both FSAN and the U.S.
Public Company Accounting Oversight Board (PCAOB). While the FSAN administers the
inspections, both the FSAN and PCAOB write separate reports to the inspected firms
(Finanstilsynet 2009). All Big-4 firms in Norway have some clients listed on U.S. stock
exchanges and are thus subject to PCAOB inspections. In contrast, none of the non-Big-4 audit
firms are inspected by PCAOB. We expect that the more frequent and more stringent
inspections conducted by both FSAN and PCAOB (relative to the DnR-only inspections) create
a stronger incentive for a Big-4 firm to maintain sufficient quality in their internal-control
system, which includes the engagement-review process. Therefore, Big-4 firms may be more
stringent in monitoring their new auditors and may provide greater incentives for incoming
partners to provide high-quality work. Big-4 firms may also give the incoming partners
increased incentives and abilities to be independent as Big-4 firms have a greater pool of
clients, making the partner less financially dependent on her specific portfolio.

Wealthier audit firms are perceived to deliver higher quality audits because they have
more to lose (DeAngelo 1981), and wealth is an important driver of audit quality (Dye 1993).
At the partner level, wealth may play a similar role. The compensation structure of partners is
often complex and data in most jurisdictions are not available. Sundgren and Svanstrom (2017)
show that Big-4 partners who are sanctioned by the Swedish Public Oversight Body experience
a significantly higher drop in salary after an audit failure compared to partners in non-Big-4

firms, which induce Big-4 partners to supply higher quality audits. In general, Big-4 firms tend
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to remunerate partners and staff more than non-Big-4 firms.® If partners’ salary/wealth
increases after they switch from non-Big-4 to Big-4 firms, this gives them stronger incentives
to provide higher-quality audits. Based on the discussion above, we hypothesize the following:

H2a: The Big-4 firms recruit higher quality partners, that is, partners switching to Big-
4 firms provide higher-quality audits before the switch than partners who remain with non-Big-
4 firms.

H2b: Improvements in audit quality subsequent to partners switching to Big-4 firms
can be attributed to enhanced learning.

H2c: Improvements in audit quality subsequent to partners switching to Big-4 firms can

be attributed to greater incentives (monitoring).

3 Data and Research Design
3.1 Data

We start by obtaining the names of the engagement partners from a tax form all clients
that are registered as limited-liability firms must file with the Norwegian Tax Administration
(NTA) from 2004 to 2012, and a list of all licensed auditors in Norway from the Financial
Supervisory Authority of Norway (FSAN). On the forms filed with NTA, the clients manually
fill in the names of their auditors, and there may be misspelling or omission errors. To the

extent possible, we manually match the names of individual auditors in the FSAN list with the

6 Big4 Partner Compensation — How high is it, really? (https://www.big4bound.com/partner-compensation/,
accessed October 17, 2018) and 2017 Audit (Practice & Internal Audit) Salary Guide
(https://lwww.morganmckinley.co.uk/article/2017-audit-practice-internal-salary-survey-guide, visited October
17, 2018).
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names of auditors in the NTA data file. We are able to identify the names of the individual
auditors for about 72 percent of all limited-liability firms in Norway in the sample period.”®

Next, we merge the data from NTA and FSAN with audit-related information provided
by Experian AS and Eniro AS. The audit-related information includes the type of modified
opinions, the audit fees, and the identities of audit firms. The accounting data are provided by
the Center for Corporate Governance Research (CCGR) at BI Norwegian Business School. All
private limited-liability firms are required by law to have their accounts audited (until May 1,
2011, when the very smallest firms were allowed to forgo having an auditor). Experian AS
provides data on the dates the firms eventually were notified as having defaulted on debt
payments (see Section 3.2 for details).

We identify a total of 77 partners who have switched from non-Big-4 firms to Big-4
firms (EY, KPMG, Deloitte, and PWC). Our test strategy requires that the partners must audit
the same auditees before and after the switch and that the test and control variables can be

computed. These criteria result in a final sample of 68 switching partners.®

3.2 Measures of Audit Quality
We employ several measures of audit quality because no single measure draws a

complete picture of audit quality, and different measures focus on different dimensions of audit

" Our data do not allow us to identify to what extent the auditor’s audit team also switches when the auditor
switches affiliation. We do not regard that as a threat to our inferences as the literature shows that the beliefs and
preferences of partners can significantly affect the behaviors and attitudes of audit staff and actual audit quality
(Ponemon and Gabhart 1990; DeZoort and Lord 1994; Trompeter 1994; Tan, Jubb, and Houghton 1997; Carcello,
Hermanson, and Huss 2000; Wilks 2002; Emby, Gelardi, and Lowe 2002; Ayers and Kaplan 2003; Carey and
Simnett 2006). For example, Wilks (2002) documents that partners’ views influence audit staff” judgments while
Peytcheva and Gillett (2011) show that knowledge of superiors’ views affects audit-staff reports even when they
learn their superiors’ views after they reach their independent judgments. Our interviews with former and current
partners in Big-4 firms reveal that both incoming partners and their team members are trained in the Big-4 firms’
audit methodology.

8 The Internet Appendix provides a discussion of the audit market in Norway.

9 Although it would be beneficial to have a larger number of switching partners, in practice most fixed-effects
studies rely on a relatively low number of observations given the strict requirements that are imposed. Recall that
a key feature of our research design is that we keep both the audit partner and the client firm constant, while prior
research holds only one constant (e.g., the CEO).
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quality. We use measures that are most applicable for private clients. While we acknowledge
that these measures contain measurement errors and have different strengths and weaknesses,
the use of multiple measures as well as audit fees helps reduce concerns related to their ability
to capture audit quality.

Our first measure of audit quality is the accuracy of going-concern opinions (GC-
opinions). GC-opinions relay auditors’ judgments on whether there is substantial doubt about
the client’s ability to continue on a going-concern basis. Even though the responsibility of the
auditor is not to predict future bankruptcies (but to assess “the appropriateness of
management’s use of the going-concern assumption,” ISA 570 (6)), a stream of literature
analyzes the accuracy of GC-opinions by observing whether a firm declares bankruptcy
subsequent to receiving a GC-modified opinion. The measure is intuitively appealing, as more
competent auditors should be better at identifying auditees that are likely to face financial
distress and thus should be able to issue more accurate audit reports.

It is common to classify GC-opinions as correct or wrong depending on whether the
auditee goes bankrupt within 12 months after the issuance of the audit report (Francis 2011,
Knechel et al. 2015). However, creditors of the auditee can suffer losses even if the auditee
does not declare bankruptcy. Creditors sometimes would rather write off part or all of the
existing debts or ask the courts to levy distress, rather than incurring the cost of ordering the
company to be wound up in order to eventually regain some of their claims. Consistent with
the definition of failure as the “inability of a firm to pay its financial obligations as they mature”
(Beaver 1966, 71), we use a new measure, public notification of unpaid debt, as the yardstick
for assessing going-concern accuracy. The notification takes form of a payment remark.

Any creditor can obtain information about a firm’s payment remarks from credit-rating
companies that have permission to use such information. For the creditors, the audit report

would be useful if it provides a signal of the likelihood of the auditee’s subsequent payment
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remarks, as payment remarks imply that the auditee has defaulted on its payment. Thus, instead
of classifying the accuracy of the GC-opinions using bankruptcies, we use the occurrence of
payment remarks; DefaultDebtPayi: = 1 if firm i receives payment remarks within 12 months
after the publication of the annual report for year t, and 0 otherwise. We define GCAccuracyit
equal to O for firm i in year t if there is a Type-1 or a Type-2 error in the audit report, and 1
otherwise.'® By using payment remarks, which is a less severe measure of financial distress
than bankruptcy, we can test for changes in audit-reporting accuracy using the same pair of
auditor-auditee before and after the switch (change analyses are not possible using bankruptcies
as firms going bankrupt before the switch do not exist after the switch).

Next, we measure how the auditors’ reporting decisions are affected using going-
concern opinions (GC) and the number of modifications (NumMod), both defined using
information from the audit report. GC equals 1 if the audit report expresses concern over the
going-concern assumption, and O otherwise. NumMod equals the number of modifications in
the audit report that are not related to GC uncertainties. If, for example, the audit report contains
comments due to disagreements with the auditee about the use of accounting estimates and
weaknesses in the internal control systems, NumMod = 2. The advantage of using NumMod is
that it is a broader measure of competence and independence than GC.

We also test for changes in the partner’s views on earnings management, a more indirect
but widely used proxy for audit quality. Specifically, we use discretionary accruals (Kothari,

Leone, and Wasley 2005) and define EarningsQuality as the absolute value of the error terms

10 A Type-1 error occurs when the auditor issues an audit report due to GC uncertainty and the client does not
receive a payment remark within 12 months after the publication of the annual report. A Type-2 error occurs when
the client receives a payment remark within 12 months after the publication of the annual report and the audit
report is not modified for GC uncertainty. An increase (increase) in Type-1 (Type-2) errors is referred to as
“conservative” (“aggressive”) reporting (Knechel et al. 2015).

16



multiplied by (-1); thus, higher values of EarningsQuality indicate higher audit quality.! See
the Appendix for further details on variable definitions.

GC and NumMod intend to capture a partner’s competence and independence, and the
literature has usually interpreted higher values as indications of higher independence and
higher audit quality. There is some debate in the literature as to how to assess the validity of
these proxies. On one hand, Blay, Moon, and Paterson (2016) conclude that a higher propensity
to issue GC-opinions does not always reflect higher audit quality and Myers et al. (2014) find
that non-Big N firms became more conservative while Big-N firms became more accurate in
their going-concern reporting after the introduction of SOX. Thus, GC and NumMod may be
more ambiguous measures of audit quality compared to our other measures. Specifically, if
Big-4 firms are more accurate than non-Big-4 firms and non-Big-4 firms are more conservative
than Big-4 firms, we may observe a decline in the use of modified opinions after partners switch
to Big-4 firms. However, again we caution about the measurement errors inherent in the

commonly employed audit-quality proxies.

3.3 Test Methodology

All tests are conducted at the auditee level and we require that the switching partners
have the same clients before and after the switch. We use the following regression, clustering
standard errors at the client level, to test for a Big-4 effect (hypotheses 1a and 1b):*
1) AQijt = Bo + BiSwitchYearij + BoFirstYeari + BsAfterFirstYearij + XControlsij + FEyr

+ FEind + FEauditor + ijt

11 Following Hope, Thomas, and Vyas (2013), we estimate discretionary accruals for each industry-year with a
minimum of 20 observations. In an untabulated sensitivity analysis we follow Dechow, Hutton, Kim, and Sloan
(2012) and estimate discretionary accruals using all the observations in a pooled regression without affecting any
inferences.

2 Inferences are unaffected if we cluster at the audit-partner level or if we do not cluster standard errors
(untabulated).
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AQ is audit quality (GCAccuracy, GC, NumMod, or EarningsQuality). We use the same
specification when the natural logarithm of audit fees (LnAF) is the dependent variable. Our
hypotheses predict increases in audit quality and audit fees following the switches.

SwitchYear, FirstYear, and AfterFirstYear are the variables of interest. SwitchYear
equals 1 for all clients i of auditor j that have switched affiliation in the switching year (i.e.,
t=0), and O otherwise. FirstYear equals 1 for all clients i of auditor j in the year after the
switching year (i.e., for t = 1), and O otherwise. AfterFirstYear equals 1 for all clients i of
auditor j in the subsequent years after the first year (i.e., fort=2, 3,.. T), and 0 otherwise. Thus,
AfterFirstYear captures the “long-term” effect while SwitchYear and FirstYear capture the
short-term effects.

Hypotheses 1a (increased audit quality) and 1b (higher fees) are supported if 3> 0; the
effect should materialize in the long run. As the length of the transition period necessary to
observe changes is uncertain, we have no predictions regarding 1 and B2 (but assume that the
long-run effect will be captured by AfterFirstYear).

We include year (FEyr), industry (FEind), and most importantly, auditor (FEauditor) fixed
effects in the regressions.!® Note that the auditor fixed effects control for the time-invariant
innate ability of the individual partners. We further include an extensive set of time-varying
control variables (Controls) motivated by prior research. As we compare the same pairs of
auditors and auditees before and after a switch in affiliation, the control variables are associated
with the size, risk, and complexity of the auditees that may have changed in the years
surrounding the switch. We control for firm size and firm age - the natural logarithm of total

assets (LnTA), the number of employees (LnEmployees), and the age of the client firm (LnAge).

13 While the year fixed effects capture the effect of each specific year, SwitchYear captures the effect of switching
related to the switching year, which varies among observations. The same logic goes for FirstYear and
AfterFirstYear. Hence, there are no perfect correlations among these variables. Furthermore, the year fixed effects
control for economy-wide effects such as inflation.
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We measure business complexity using the number of industries the clients operate in
(Numberindustries), inventory and account receivables scaled by total assets (InvAccRec), and
intangible assets divided by total assets (Intangibles). We measure financial risk using the debt
ratio (Leverage), changes in the debt ratio (ChgLeverage), and probability of going bankrupt
(ProbBankruptcy). Operating risk is measured using return on assets (ROA), sales growth
(SalesGrowth), cash flow (CashFlow), and an indicator variable for loss (Loss). We proxy for
liquidity risk with short-term investments scaled by total assets (ShortTerminv) and the ratio
of current assets to current liabilities (CurrentRatio). To test H2a, H2b, and H2c, we use

modified versions of equation (1).

3.4 Descriptive Statistics

The first column in Table 1, Panel A provides the number of partners switching to Big-
4 firms in each year. While we have identified 77 partners who have changed their firm
affiliation from non-Big 4 firms to Big-4 firms, only the 68 switching partners who satisfy the
requirements of our research design are included in the sample. The next two columns report
the number of clients audited by the switching partners before and after switching affiliation in
each year; 14,932 observations before switching, and 16,486 observations after switching.*
The last column indicates that there are 31,418 observations in total.*®

Table 1, Panel B presents descriptive statistics for the sample before and after the

partners switch from non-Big-4 firms to Big-4 firms. Even though the auditors audit the same

14 The number of pre-switch observations generally decreases over time. For example, the pre-switch observations
in 2010 only include the firm-year observations of switches that took place in 2011 and 2012 (not 2009 and before
2009), while the pre-switch observations in 2006 consist of those of switches that occurred in 2007, 2008, 2009,
2010, 2011, and 2012. Hence, the earlier years will likely have a greater number of pre-switch observations than
later years. Similarly, the number of post-switch observations is increasing over time.

15 We have manually checked which partner and audit firm each of the switching partners’ clients has switched.
Untabulated results show that among the identified 7,449 client firms of the switching partners, 40 clients switched
to other Big-4 firms, 375 client firms switched to non-Big 4 firms, and 7,034, which is 94% of the clients, followed
the switching partners to the Big-4 firms. Among them, 507 client firms are audited by other audit partners of the
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clients before and after the switch, some t-tests reject the hypothesis of equality of means,

which provides additional support for the inclusion of the time-varying control variables.

4 Main Results
4.1 The Big-4 Effect

Table 2 presents the results from testing changes in audit quality and audit fees before
and after a switch in audit-firm affiliation. As explained above, the partners switching
affiliation have exactly the same auditees before and after the switch.®

We find support for a Big-4 effect on audit quality (H1a). The audit reports become
significantly more precise in predicting financial distress (GCAccuracy in column 1), the effect
occurs immediately after the switch in affiliation (SwitchYear and FirstYear are significantly
positive) and it seems to be long term (as AfterFirstYear also is significantly positive). In
column 4, we observe significantly higher EarningsQuality in the first year after the switch and
in the long run (FirstYear and AfterFirstYear are significantly positive), but no immediate
effect (SwitchYear is not significant).!’

The results for GC (column 2), the likelihood of issuing GC opinions, and NumMod
(column 3), the number of modifications included in the audit report, show lower likelihood of
issuing modified opinions after the auditors switch to Big-4 firms (the coefficients on the test

variables are mostly significantly negative).'® The observed effect of lower likelihood of GC-

Big-4 firms that the non-Big 4 partners have switched to, while 6,527 (87.6%=6,527/7,449) client firms are
audited by the same partners after the switch.

16 In columns 1 and 2, we lose observations because the auditor fixed effects correlate perfectly with the dependent
variable. In column 5, we lose some observations because we do not have audit fees for all sample firms. We
obtain similar findings when we keep N constant across the five columns.

17 Untabulated results show that the Big-4 effect is far stronger in the sub-sample of firms with income-increasing
accruals. The negative and significant coefficients for FirstYear and AfterFirstYear imply that Big-4 firms
significantly curb the auditees’ income-increasing accruals. For firms with income-decreasing accruals, we
observe a weak positive effect in the long run.

18 The area under the Receiver Operating Characteristic curve for the logistic regression is 0.8136 when
GCAccuracy is the dependent variable, and is 0.9292 when GC is the dependent variables.
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opinion may explain why Big-4 firms are more accurate in predicting financial distress.
Specifically, Big-4 firms have resources that result in GC opinions being more accurate in
predicting future bankruptcies (Geiger and Rama 2006; Boone et al. 2010; Myers et al. 2014)
or financially-troubled firms that are liquidated (Gaeremynck and Willekens 2003).%° Better
resources and more experts in Big-4 firms may also explain why the auditor issues fewer
modifications after becoming part of a Big-4 firm (the reduction in NumMod after the switch
in column 3). The Big-4 firms may make the auditor better able to hinder earnings management
and otherwise provide the auditor with the tools necessary for persuading the auditees to follow
the regulations or advice given, which reduce the need to modify the audit report. Thus, results
showing increased accuracy in GC reports and reduced earnings management are consistent
with lower likelihood of GC modifications or other types of modified opinions.

The last column of Table 2 shows that audit fees increase in the first year and after first
year, but not in the switching year (H1b). The estimated coefficient of 0.061 on AfterFirstYear
indicates that the audit fees increase about six percent ((€%%*-1) = 0.063) in the long run after
the auditor switches from a non-Big-4 firm to a Big-4 firm. This finding adds credence to the
notion that audit quality increases; thus, we conclude that H1la and H1b are supported. It is also
reassuring that the signs of the control variables are mostly as expected, and that the models
seem to fit reasonably well. Overall, the results in Table 2 provide evidence of a Big-4 effect

in terms of more accurate GC reporting, higher earnings quality, and higher audit fees.

19 We measure the accuracy of GC-opinions by aggregating two types of errors: Issuing GC-opinions to firms that
do not default on debt in the future (Type-1 errors), and not issuing GC-opinions to firms that later default on debt
(Type-2 errors). There are costs involved with both these errors (Carson et al. 2013). Usually Type-2 errors are
regarded as more costly since auditors are typically not held liable for too conservative reports, but rather for those
that were insufficiently conservative. To gain insight into how the improvements (i.e., decline in errors) in
GCAccurracy occur, we separately examine Type-1 and Type-2 errors. We redefine the GCAccuracy such that it
reflects either Type-1 errors or Type-2 errors, and rerun the tests. Untabulated results show that the increased
accuracy is due to a significant reduction in the more costly Type-2 errors sample. For Type-1 errors, the
coefficients for the test variables are positive, but not significantly positive at conventional levels (i.e., the
coefficient for AfterFirstYear is significantly positive with a p-value 0.14 using a two-sided test).
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Analogously to our primary focus on partners who move up to Big-4 firms, we expect
that audit quality and fees should decrease for partners who switch from Big-4 firms to non-
Big-4 firms. We therefore repeat our tests for partners who move from Big-4 firms to non-Big-
4 firms. We identify a total of 43 partners who move down to non-Big-4 audit firms. However,
auditees usually remain with the Big-4 firm when their engagement partner starts working for
a non-Big-4 firm. For that reason, the sample used for these tests is much smaller, less than 4%
of the sample size for the switches to Big-4 firms, and thus the issue of low power arises.
Consequently, we do not tabulate these results. However, for the two measures that have less
ambiguous interpretations (GCAccuracy and LnAF), the results support our hypotheses: we
find reduced precision in going-concern reporting and lower audit fees in the long run. Thus,

when the Big-4 resources are no longer present, audit quantity and audit fees decrease.

4.2 Sources of the Big-4 Effect

We first provide results of whether Big-4 firms are able to recruit high-quality input
(i.e., the best partners). This has been considered as one of the potential reasons for the Big-4
effect in prior literature but has not been shown empirically.

If the partners shifting to Big-4 firms are of higher quality, compared to partners who
remain in non-Big-4 firms, they should deliver audits of higher quality before joining Big-4
firms. The expected higher audit quality prior to the switch to Big-4 firms should also
correspond with higher audit fees. To examine whether Big-4 firms are able to attract higher-
quality inputs, we construct a sample consisting of (1) the auditees of all partners in non-Big-
4 firms who have not switched between a Big-4 firm and a non-Big 4 firm and (2) all the
auditees of the partners switching to Big-4 firms in the years prior to the switch. We define
ToBig4Pre =1 for the auditees of the partners switching to Big-4 firms in the years prior to the

switch, and O otherwise. In this sample, we replace the test variables in equation 1 with
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ToBig4Pre and run model (1). Table 3 presents the results. ToBig4Pre is significantly positive
for GCAccuracy, EarningsQuality, and LnAF, and significantly negative for GC. Thus,
auditors who subsequently move up to Big-4 firms issue fewer, but more accurate going-
concern opinions, earnings quality is higher prior to the switch, and they charge higher audit
fees. The results indicate that Big-4 firms are able to attract higher-quality inputs, thus
supporting H2a.

We next provide results related to whether and to what extent learning in Big-4 firms
contribute to the Big-4 effect (H2b). To examine whether the increased audit quality after audit
partners switch to Big-4 firms is (partially) due to learning, we first analyze the number of
hours the auditors spend on CPE using detailed data obtained from FSAN. FSAN has
conducted surveys where all auditors are mandated to report the number of CPE hours they
undertake on courses related to auditing, ethics, and others in the previous three years. If audit
partners have more CPE hours after the switch, this provides some support that they have been
undergoing more training and learning in Big-4 firms compared to their experience in the non-
Big 4 firms. We tabulate the hours in Panel A of Table 4. We find that CPE hours on all courses,
auditing, and ethics are statistically significantly higher after the switch compared with before
the switch. The significantly higher level of CPE hours in the post-switch period indicates that
there is increased learning, which is one of the sources of increased audit quality.

In Panel B of Table 4, we test whether switching partners who take positions in one of
the largest Big-4 offices experience greater increases in audit quality. The idea is that a larger
office offers greater opportunities for learning from peers and specialists. Furthermore, as we
know that switching partners do not move when they change audit-firm affiliation (see Section
5.7), the ease with which the incoming partners may work at a large office and learn from
colleagues varies. To extract exogenous variation in the learning effect, we measure the

distance from the incoming partner’s home to the Big-4 office in one of the four largest cities
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in Norway using postal codes, where the distance measures driving time in minutes using
Google Maps to account for variations in road quality, speed limits, and the use of ferries. We
add LargeOffice = Ln(driving time by car)x(-1) to the main test, and also add the interaction
terms between LargeOffice and SwitchYear, FirstYear, and AfterFirstYear in the equation (1).
For brevity, we only report the results for these three interaction terms. We find stronger effects
for partners switching to a larger Big-4 office, which provides further support for a learning
effect.

Next, we compare audit quality of new Big-4 partners with existing Big-4 partners in
both the short and long run following the switch.?° If the increased audit quality after the switch
is (partially) driven by enhanced learning and it takes time for partners to learn, it is likely that
partners who switch to Big-4 firms provide, compared to existing Big-4 partners, lower audit
quality right after the switch and similar audit quality a few years after the switch. To examine
the difference in audit quality of the incoming partners after their switch and existing Big-4
partners, we first match the clients of the incoming partners (treatment sample) with clients of
the existing Big-4 partners (control sample) based on PSM.2! Treat equals one (zero) for the
treatment (control) sample. We then define a variable for long-term effects, LT, which is one
if the client-year observation is after the first year and zero if the client-year observation is in

the switch year or the first year. Note that we only include the client-year observations of

2 For this analysis, we employ a difference-in-differences methodology with PSM (and include all control
variables plus fixed effects). For brevity, we only tabulate the relevant test variables.

2L For conducting the PSM analysis, we use all the control variables in the main equation and employ the nearest
neighbor approach with a caliper width of 0.2 without replacement based on the propensity score calculated via
logit model. We have examined three balance metrics for the matching covariates following DeFond, Erkens, and
Zhang (2017): (1) “t-value” for the differences in the means of the treatment and control groups, (2) “|%bias|”,
the absolute standardized percentage bias, which is the mean difference between the treatment and control groups
divided by the square root of the average treatment and control sample variances, and (3) L1, which is the third
covariate balance metric based on Coarsened Exact Matching (CEM) approach following lacus, King, and Porro
(2011). The value of L, is between 0 and 1, where a value of 0 means that the two empirical distributions of the
treatment and control samples exactly coincide and a value of one indicates that the distributions are completely
separated (lacus et al. 2011). All the three imbalance metrics indicate a good match between the treatment and
control groups, suggesting that the PSM works well.
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incoming partners in the post-switch period. We regress measures of audit quality and audit
fees on Treat, LT, and the interaction term TreatLT = Treat x LT including all the control
variables and industry and year fixed effects. The coefficient on Treat and TreatLT are our
focus as they capture differences in audit quality/fees between the treatment and control group
in the short and long term, respectively. The results in Panel C of Table 4 show that the
coefficients on Treat are negative and significant, suggesting that the audit quality of switching
partners is lower than that of existing Big-4 firms in the short term. In the long term, however,
the audit quality of switching partners is similar to or higher than that of existing Big-4 partners.
These findings are consistent with learning taking place after the partner joins the Big-4 firm,
and that learning takes time as the effect of learning is stronger in the long run than in the short
run.

Audit partners’ income and wealth may be associated with their incentives. Partners
who switch to Big-4 firms may earn higher income after the switch and thus have stronger
incentives to perform well in order to maintain their high level of salary and to avoid audit
failures that may result in sanctions. One of the advantages of using our experimental setting
(Norway) is the possibility of obtaining data on both compensation and wealth, on which we
present the statistics in Panel A of Table 5. We find that both income and wealth are
significantly higher after the switch than before the switch, which suggest that the partners’
incentives to deliver higher quality are likely to be stronger.

To further examine whether the incoming partners have stronger incentives to deliver
higher audit quality after the switch, we investigate audit modifications due to delayed filing
of the annual report. The General Assembly has to approve the firms’ annual statements within
six months after the fiscal year end. Within one month of the General Assembly’s approval,
the firm has to file their financial statements with a governmental register (the Brgnngysund

Register Centre). It is easy for the auditor to observe whether the client files its annual report
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too late. Thus, learning is not an issue for this modification. However, monitoring, incentives,
and independence are. We expect that after switching to a Big-4 firm, we should observe an
immediate improvement in the partners’ ability to ensure that their clients file on time because
of better monitoring, stronger incentives, and/or increased independence. We examine whether
there is less late filing after the switch by estimating equation (1) where the dependent variable
is 1 if there is delayed filing and O otherwise. Panel B of Table 5 reports that there is an
immediate decrease in late filing, which indicates stronger incentives and/or better minoring of
partners in Big-4 firms.

In addition to the above descriptive statistics and tests, it may also be possible to glean
some insights into the relative effects of learning versus monitoring by further considering the
results in Table 2. That is, it is intuitive to expect that better monitoring and stronger incentives
can take effect immediately and lead to an increase in audit quality. The ability to withstand
client pressure may also increase immediately because the partner is less dependent upon
keeping the client as Big-4 firms have a much larger portfolio of clients. The effect of learning,
for instance to start applying a new audit methodology and/or networking and consulting with
a larger pool of in-house experts, will likely occur more gradually. We find evidence consistent
with both immediate monitoring/incentive effects and gradual learning effects in Table 2.
GCAccuracy and NumMod may be viewed primarily as proxies for monitoring and incentives
and both increase significantly already in the switching year. In contrast, we see that
EarningsQuality, which most likely reflects learning, is significantly higher in FirstYear and
AfterFirstYear than in the switching year (p-values < 0.01), consistent with gradual learning.

Overall, we find evidence suggesting that partners who switch from non-Big-4 firms to
Big-4 firms are of higher quality and benefit from the Big-4 firms’ rich resources in terms of

both enhanced learning and stronger incentives (monitoring). To our knowledge these are new
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findings in the literature and help us understand the underlying reasons for why we observe a

Big-4 effect.??

5. Additional Analyses Related to Potential Endogeneity
5.1 Difference-in-Differences Analyses with Propensity-Score Matching (PSM)

As an alternative to our primary empirical strategy, we present results based on a
difference-in-differences design. Panel A of Table 6 reports the results for the difference in
audit quality between auditees of switching partners and auditees of non-switching non-Big 4
partners. Treat equals one if the partner-client pairs switch to Big-4 firms and zero if the
partner-client pairs remain with non-Big 4 firms. The treatment and control samples are
matched on all control variables based on PSM. We include all controls and year and industry
fixed effects and cluster standard errors on client firms. For brevity, we report only the
interaction terms between Treat and SwitchYear, FirstYear, and AfterFirstYear. The results

based on the difference-in-differences analyses support those reported in Table 2.

5.2 Partner Switches between Non-Big-4 Audit Firms (Placebo Analyses)

In the previous section, we attribute changes in audit quality and audit fees to changes
in the partners’ affiliation between non-Big-4 and Big-4 firms. It could be that changes in audit-
firm affiliation per se may cause changes. In order to test if the observed effect is a placebo

effect due to switches in affiliation, we rerun the tests on a sample that consists of 79 partners

221t is not feasible to completely and directly “horse-race” learning versus incentives; rather we are able to find
evidence consistent with both explanations, which we believe is intuitive and importantly provides strong
contributions to the literature. For example, Aobdia, Lin, and Petacchi (2015) implicitly assume that audit partners
are endowed with innate abilities that drive the quality of their work. We show that Big-4 firm are able to develop
the use of these abilities through increased learning and incentives/monitoring.
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who switch affiliation from one non-Big-4 firm to another non-Big-4 firm.? The results for
lateral switches among non-Big-4 firms are presented in Table 6, Panel B (we only report the
test variables for brevity). For the four audit-quality measures, 11 of the 12 test variables are
insignificant, which is reassuring. When audit fees are the dependent variable, we observe
lower audit fees after the switch. Lower fees could be due to for instance low balling or

economies of scale where the cost reduction is at least partially passed on to the client.

5.3 Artificially Picking Switch Year (Placebo Analyses)

Next, to address the possibility that unobservable factors other than actual switches
could drive our results, we conduct a placebo test using a “pseudo-event” year. Specifically,
we define the pseudo-switch year as three years prior to the actual switch and only retain
observations before the actual switch occurs. We do not find any significant changes in audit
quality around these “pseudo-event” years (untabulated), which indicates that there is no

general upward trend in audit quality among the switching firms.

5.4 Client-Selection Bias Based on Client Risk in the Pre-Switch Period

Measures of audit quality using financial statement information such as discretionary
accruals are subject to endogeneity as the measures are the joint product of audit quality and
clients’ innate characteristics (DeFond and Zhang 2014). Because we analyze the same pair of
partners and clients before and after the switch, our test design is robust to such effects.
However, one might argue that there is a potential self-selection effect due to Big-4 firms

favoring low-risk clients (Bedard et al. 2008). Empirical evidence from the U.S. suggests that

2 |deally, we would also like to conduct a similar test for lateral switches among Big-4 firms, but this is not
possible because we observe very few lateral changes among partners in Big-4 firms. Furthermore, when they
switch, they rarely switch together with their clients and thus it is impossible to carry out statistical tests.
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Big-4 auditors tend to have less risky clients (Raghunandan and Rama 1999; Johnstone 2000;
Johnstone and Bedard 2004).

To gain insight into whether the auditees that follow the switching partner are more or
less risky than other auditees, we perform t-tests for equality of means for the control variables
used in equation 1 using a sample consisting of the auditees that follow the switching partner
in the pre-switch period (i.e., the auditees that are included in Table 2) and the auditees of non-
Big-4 partners not switching audit-firm affiliation. The (untabulated) t-tests show that the
auditees that follow the partners switching to Big-4 firms are not different from auditees of
non-switching non-Big-4 partners in terms of ROA, CashFlow, and Loss, but that they are more
risky as measured by Leverage, CurrentRatio, and ProBankrupt. This suggests that our results
are not likely to be driven by Big-4 firms’ concerns for risk. We further compare audit quality
of client firms that follow and do not follow the switching partners to the Big-4 firms. Follow
equals one if the clients have followed the switching partners to the Big 4 firms and zero for
those that did not switch to Big 4 firms. The results for the interaction terms between the three
test variables (SwitchYear, FirstYear, and AfterFirstYear) and Follow show that clients
following the switching partners have higher audit quality in the post-switch period

(untabulated), providing supportive evidence of our inference.

5.5 Anticipation of Future Changes in Auditees’ Prospects

One alternative explanation for the findings observed in Table 2 is that clients are more
likely to follow the audit partner to the Big-4 firm if they expect an improvement in their
financial health. Another alternative explanation is that the Big-4 firm is more willing to accept
the incoming partner’s clients if the Big-4 firm believes there will be an improvement in their
financial health. To rule out these alternative explanations for the observed decrease in GC

opinions, we provide falsification tests using proxies for the company’s financial health as the
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dependent variables. Specifically, we use return on assets, leverage, sales growth, and loss as
dependent variables. If FirstYear and AfterFirstYear load positively in the financial-health
models, it would support the alternative story that clients are more likely to follow the partner
from the non-Big-4 firm to the Big-4 firm if their financial health is expected to improve. The
results are reported in Table 6, Panel C (only test-variables are shown). We find that neither
FirstYear nor AfterFirstYear are statistically significant for any of the four financial-health
outcomes. Related to expectations of future financial performance and the possibility of
expanding internationally, we also control for the percentage of foreign operations. No
conclusions are affected (untabulated). Finally, we also investigate if some of the firms change
company structure from private to public after switching to Big-4 auditors and thus prepare
themselves for more public exposure and growth. We find that all sample firms remain private
throughout the sample period. In sum, these findings provide further support for the notion that
our Table 2 results are more likely related to an audit-quality effect rather than unobserved

changes in clients’ prospects.

5.6 Analyses of Switches Emanating from Audit-Firm Mergers

Partners who switch audit-firm affiliation due to mergers are less susceptible to
endogeneity concerns because the most important decision is taken by the merging audit firms.
Note that the majority of the auditees follow the switching partner. The following rate in our
sample (94%) is comparable to the following rate in Jiang et al. (2019) and the high following
rate suggests that our results are less likely to be affected by endogeneity related to the auditees’
decision to follow or not or portfolio management at the audit-firm level. Untabulated results
show that our inferences are unaffected when we repeat our tests on partner-auditee pairs that

switch affiliation due to mergers between non-Big-4 firms and Big-4 firms.
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5.7 Personal Characteristics of Partners Switching to and from Big-4 Firms.

To assess the effect of potentially omitted correlated variables that relate to the partners
for the Big-4 effect documented in Table 2, we compare partners who switch to and from Big-
4 firms. We make use of the rich data availability in Norway and obtain detailed data on each
partner’s gender, age, years of professional experience (measured as the number of years since
the auditor first obtained her license as an auditor), and education (whether the auditor holds a
bachelor’s or a master’s degree in accounting and auditing). We first test for significant
differences between those shifting to/from Big-4 firms, and second we add these variables as
additional control variables in our regressions. We observe that the partner characteristics in
the two samples are almost identical. Specifically, the partners switching from non-Big-4 to
Big-4 firms are not significantly different in terms of age, year of experience, gender, and
education. The mean age is 45.6 (45.6) years and the mean years of experience is 15.4 (16.2)
for the partners switching to Big-4 firms (non-Big-4 firms). The proportion of partners with a
master’s degree in accounting and auditing is 80 and 75 percent, respectively. Of those
switching to Big-4 (non-Big-4) firms, 14.1 (12.5) percent are females. Next, we add age,
gender, year of experience, and education as additional controls in the regression analyses. The
inferences reported above are unchanged (results not tabulated). Finally, using the switching
partners’ private addresses, we find that none of the switching partners has moved. These

results reduce the possibility that the switches are initiated by the partners’ decision to relocate.

6. Conclusion
This study applies a new and novel research design, unique data, and a setting of
private-client firms to examine the Big-4 effect and the sources of improvement in audit

quality. The research design focuses on audit partners who switch affiliation from non-Big-4

31



firms to Big-4 firms while holding the pair of auditor-auditees constant, which alleviates many
important concerns of self-selection and correlated omitted variables.

We find evidence that audit quality increases when pairs of auditor-auditees switch
affiliation from non-Big-4 firms to Big-4 firms (and that audit fees also increase). There is
limited prior evidence on the sources of the Big-4 effect. We first show that Big-4 firms are
able to attract higher-quality inputs. That is, we find that the partners who move up to Big-4
firms provide higher-quality audits in the pre-switch period than do non-switching non-Big-4
audit partners. Next, using novel data we provide evidence suggesting that both learning and
incentives (monitoring) contribute to the quality improvement we observe. These are new

findings in the literature.
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Appendix: Variable Definitions

Variable

Variable definition

AfterFirstYear

AuditFee
Big4
CashFlow

ChgLeverage
CurrentRatio
EarningsQuality

FirstYear

GC

GCAccuracy

Intangibles
InvAccRec
Leverage
LnAF
LnAge

LnEmployees
LnTA

Loss
NumberlIndustries

1 for all clients of auditor j in the years after the first year in the post-switch
period (i.e., for t >1), and 0 otherwise. The switching year is t=0.

The fee for audit services in NOK 1,000.

1 if a client firm uses a Big-4 audit firm, and 0 otherwise.

Cash flow scaled by total assets. Cash flow = earnings - total accruals.
Earnings = net income after taxes before extraordinary item and taxes on
extraordinary items. Total accruals = change in current assets - change in
cash - change in short-term debt + change in short-term interest bearing debt
+ change in dividends + depreciation + amortization - change in net deferred
taxes.?

Changes in leverage ratio = Leverage: — Leverage.i.

Current ratio = current assets / current liabilities.

EarningsQuality is a measure of discretionary accruals using the
performance-adjusted Jones model (Kothari et al. 2005). EarningsQuality is
the absolute value of the residual from the following regression multiplied by
(-1) (subscript i indicates client firms and t indicates time period):

Accrit = ag + o1(1/Assetsir1) +a2ARevit + 0sPPE + 0uROA ¢ + &it

Accr is total accruals (defined above, see CashFlow) scaled by lagged total
assets; ARev is the annual change in revenues scaled by lagged total assets;
PPE is property, plant, and equipment for firm i in year t, scaled by lagged
total assets; ROA is the net income for firm i in year t scaled by average total
assets.

1 for all clients of auditor j in the year after the switching year (i.e., for
t =1), and O otherwise.

1 if audit report is modified due to going-concern uncertainty, and 0
otherwise.

1 if the audit report is correct and 0 otherwise. An audit report is considered
correct if (i) the audit report is modified for going-concern uncertainty and
the auditee defaults on debt payment within 12 months after the annual
account is filed with the Brgnngysund Register Center, or (ii) the audit report
is not modified for going-concern uncertainty and the auditee does not default
on debt payments within 12 months after the annual account is filed with the
Brenngysund Register Center.

Intangible assets scaled by total assets.

The sum of inventory and accounting receivable scaled by sales.

Leverage ratio = Debt / Total assets.

The natural logarithm of audit fees = In(AuditFee).

The natural logarithm of firm age, age defined as year t less the year of
incorporation.

The natural logarithm of the number of employees.

The natural logarithm of total assets. Total assets are measured in NOK
1,000.

1 if a client firm has negative net income, and 0 otherwise.

The number of industries the client firm operates in.

2 CashFlow, Chgleverage, CurrentRatio, InvAccRec, Intangibles, Leverage, SalesGrowth, and ROA, are
winsorized at the 2% and 98% levels in the regression analyses due to near-zero values in the scaling variables
(e.g., Ball and Shivakumar 2005).

37



NumMod

DefaultDebtPay

ProbBankruptcy
ROA

Sales
SalesGrowth
ShortTerminv
SwitchYear

ToBig4Pre

The number of modifications included in the audit report that do not relate to
going-concern uncertainty.

1 if a client firm is registered in the Brgnngysund Register Center as having
defaulted on debt payments within 12 months after the annual account is filed
with the Brgnngysund Register Center, and 0 otherwise.

Probability of bankruptcy, estimated using model 1 in Ohlson (1980).

Return on assets = Net income / average total assets.

Revenues from operations.

Sales growth = Sales; /Sales;.1-1.

Short term investment scaled by total assets.

1 for all clients of auditor j that have switched audit-firm affiliation in the
switching year (t=0), and 0 otherwise.

1 for auditees of partners switching audit-firm affiliation from non-Big-4
firms to Big-4 firms in the years before the switch takes place (i.e., for t < 0),
and 0 otherwise.
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Table 1: Number of Audit Partners and Their Auditees Switching Audit-Firm
Affiliation and Descriptive Statistics
Panel A: Number of audit partners and their auditees switching to Big-4 firms by year

#Partners Switching to Big-4

#Observations in the sample

firms
Year Identified In the sample Pre-Switch  Post-Switch Sum
2005 3 3 2,310 20 2,330
2006 3 1 3,374 64 3,438
2007 5 5 4,127 346 4,473
2008 28 25 1,765 3,435 5,200
2009 6 5 1,408 3,414 4,822
2010 5 4 1,453 3,143 4,596
2011 22 20 495 3,095 3,590
2012 5 5 0 2,969 2,969
Total 77 68 14,932 16,486 31,418

Panel B: Descriptive Statistics

B1: Before the switch to Big-4 firm

B2: After the switch to Big-4 firm

Mean SD P25 P50 P75 | Mean SD P25 P50 P75 | t-value
AfterFirstYear 0.00 0.00 0.00 0.00 0.00 037 048 0.00 0.00 1.00 | -93.9***
AuditFee 21.08 24.33 8.00 15.00 25.00| 25.54 28.92 10.00 18.00 30.00 | -14.6***
CashFlow 000 046 -009 001 0.16 -0.03 052 -0.10 0.00 0.13| 4.6***
ChgLeverage 005 059 -0.08 -0.010 0.06 0.08 0.78 -0.06 0.00 0.05] -4.6***
CurrentRatio 6.77 16.27 098 156 3.03 8.04 1791 098 170 4.00 | -6.6***
DefaultDebtPay 0.06 0.24 0.00 0.00 0.00 0.08 0.27 0.00 0.00 0.00|-6.1***
EarningsQuality -0.22 0.28 -0.27 -0.11 -0.04 -0.19 025 -0.23 -0.10 -0.04 | -10.2***
FirstYear 0.00 0.00 0.00 0.00 0.00 028 045 000 0.00 1.00]|-76.7*%**
GC 0.09 0.29 0.00 0.00 0.00 0.08 0.26 0.00 0.00 0.00| 5.0***
GCAccuracy 0.88 0.32 1.00 1.00 1.00 088 032 100 100 100]|-11
Intangibles 0.02 0.05 0.00 0.00 0.01 0.02 005 000 000 0.00]| 3.8***
InvAccRec 0.19 045 0.00 0.08 0.21 020 051 000 006 020]-14
Leverage 0.72 0.63 042 0.69 0.87 072 076 033 064 088]-04
LnAF 2.76  0.79 220 277 3.26 295 078 240 294 343 | -20.5***
LnAge 2.10 0.86 1.39 208 277 226 075 179 220 2.83|-18.3***
LnEmployees 091 1.03 0.00 0.61 1.60 083 105 000 030 1.49]| 6.8***
LnTA 8.13 161 7.14 8.13 9.5 825 176 723 831 9.35|-6.6***
Loss 0.30 0.46 0.00 0.00 1.00 036 048 0.00 0.00 1.00]|-11.4%**
Numberlndustries 1.13 0.40 1.00 1.00 1.00 1.14 040 1.00 1.00 1.00]-0.10
NumMod 0.22 0.60 0.00 0.00 0.00 022 059 000 000 000|121
ProbBankruptcy 043 0.36 0.07 036 0.79 036 035 004 024 0.65]17.6***
ROA 0.03 0.07 0.00 0.02 0.05 0.02 007 000 001 0.04]11.6%**
Sales(mMNOK) 10.39 37.42 025 206 7.83| 11.78 5565 0.09 170 7.39]-2.6**
SalesGrowth 034 171 -002 0.00 0.17 021 143 -0.05 0.00 0.11| 7.5***
ShortTerminv 0.24 0.27 0.03 0.14 0.38 0.25 028 0.03 0.13 0.41|-3.2*%**
SwitchYear 0.00 0.00 0.00 0.00 0.00 035 047 000 0.00 1.00]|-85.7***
TA(mMNOK) 12.57 46.93 125 338 9.43| 17.42 76.29 139 4.06 11.50 | -6.7***
#Observations 14,932 16,486

Panel A presents the number of audit partners who switch audit-firm affiliation from non-Big-4 firms to Big-4
firms and the clients of the switching auditors per year. The first two columns provide the number of partners who
have switched from non-Big-4 firms to Big-4 firms we have identified and used in the final sample. The next two
columns show, in each year, the number of client observations when the auditors audit the same clients before and
after the switch in affiliation. The last column (Sum) presents the sum of total client observations per year. Panel
B provides statistics of mean, standard deviation (SD), the 251, 50", and 75" percentiles of all the variables used
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in the main regression analysis. The variables are defined in the Appendix B. Panels B1 (B2) provide descriptive
statistics for the years before (after) the auditors switch to Big-4 firms. The last column reports the t-statistics for
tests of equality of means before and after the auditors switch affiliation. * (**) [***] indicates significance at the

10 (5) [1] percent level using two-tailed tests.
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Table 2: Regression Results of Changes in Audit Quality and Audit Fees after the
Auditor Switches affiliation from non-Big-4 to Big-4 audit firms (H1la and H1b)

) (2 3 4 5)
CGAccuracy GC NumMod EarningsQuality LnAF
SwitchYear 0.120" -0.025 -0.0477 0.005 -0.004
(1.80) (-0.28) (-3.97) (1.04) (-0.37)
FirstYear 0.364™" -0.321™ -0.028" 0.020™" 0.028™
(3.86) (-2.40) (-1.90) (3.03) (2.31)
AfterFirstYear 0.414™ -0.751™ -0.049™ 0.024™* 0.061*"
(3.25) (-3.87) (-2.42) (2.76) (3.55)
LnTA 0.074™ -0.152™ -0.029™ 0.005™" 0.146™
(3.17) (-4.44) (-8.14) (2.98) (32.79)
LnAge 0.018 -0.165™" -0.014™ 0.039™" 0.102*"
(0.49) (-3.26) (-2.11) (15.89) (15.55)
LnEmployees -0.302™ 0.092" 0.007 0.025™" 0.369™"
(-8.03) (1.67) (1.31) (10.27) (52.91)
NumberIndustries -0.112 0.165 -0.007 -0.019™" -0.068™"
(-1.50) (1.50) (-0.55) (-4.43) (-5.12)
ROA 0.997™ -0.335 -0.134 -0.721™" -0.312™
(2.09) (-0.50) (-1.61) (-15.83) (-4.46)
SalesGrowth -0.042™ 0.055™" 0.008™" -0.016™™ -0.008™*
(-3.72) (3.87) (3.49) (-10.52) (-4.00)
CashFlow 0.052 0.008 0.006 0.025™ -0.032™
(1.25) (0.15) (0.54) (3.68) (-3.72)
Leverage -0.714™ 1.034™ 0.137™ -0.085™" 0.120™"
(-11.69) (10.30) (9.03) (-13.43) (11.98)
ChgLeverage 0.242™ -0.365™" -0.022™ -0.002 -0.043™
(5.69) (-5.65) (-2.21) (-0.37) (-5.55)
CurrentRatio -0.000 0.007" 0.001™" -0.000™" -0.002™
(-0.03) (1.81) (5.00) (-3.49) (-7.89)
InvAccRec -0.210™" 0.228™" 0.015 -0.034™ 0.060™""
(-5.30) (3.77) (1.58) (-7.47) (6.70)
Intangibles -0.830™ 1.495™" -0.185" -0.075" 0.232""
(-2.02) (2.73) (-1.65) (-1.85) (2.69)
ShortTermInv 0.871™ -1.300™" -0.176™ -0.079™ 0.078™
(6.45) (-6.14) (-9.92) (-10.12) (3.94)
Loss -0.496™ 1.083™ 0.095™" -0.047™ 0.028™"
(-8.68) (13.68) (9.49) (-10.83) (2.96)
ProbBankruptcy -1.452™ 3.744™" 0.106™" -0.012 -0.020
(-12.42) (17.61) (4.91) (-1.36) (-1.07)
Fixed effects:
Auditor Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Constant 3.552" -4.653" 0.522"" -0.217 0.858™"
(7.12) (-7.58) (4.38) (-7.15) (10.11)
Observations 31,331 31,327 31,418 31,325 30,862
Adjusted R? 0.119 0.142 0.618
Pseudo R? 0.212 0.463

This table presents results of regressing measures of audit quality and audit fee against test and control variables
for auditors who have switched affiliation from non-Big-4 firms to Big-4 firms. The variables are defined in the
Appendix B. The z-values (logit) and t-values (OLS) are adjusted for within-cluster correlation at the client-firm
level using the Huber-White Sandwich Estimator. * (**) [***] indicates significance at the 10 (5) [1] percent level
using two-tailed tests.

41



Table 3: Regression Results of Increased Audit Quality (Fee) Due To Recruiting (H2a)

@ ) 3 4) ®)
GCAccuracy GC NumMod EarningsQuality LnAF
ToBig4Pre 0.054" -0.095™ -0.005 0.004™ 0.061™"
(1.76) (-2.31) (-0.75) (1.98) (10.11)
LnTA 0.061™" -0.146™" -0.036™" 0.011™" 0.172™
(9.62) (-15.94) (-30.20) (28.64) (124.44)
LnAge 0.050™" -0.149™ -0.021™" 0.018™" 0.054™"
(6.36) (-14.12) (-11.47) (34.44) (31.51)
LnEmployees -0.218™" 0.006 -0.008™" 0.008™" 0.336™"
(-22.48) (0.45) (-4.38) (14.14) (158.61)
NumberIndustries -0.064™" 0.029 0.005 -0.009™" -0.001
(-3.54) (1.12) (1.23) (-8.12) (-0.31)
ROA -0.051 -0.887" -0.277™ -0.489™" -0.026
(-0.50) (-6.46) (-9.98) (-43.16) (-1.23)
SalesGrowth -0.032"™" 0.027" 0.008™" -0.023™" -0.020™"
(-14.25) (9.20) (12.77) (-74.14) (-38.78)
CashFlow -0.062"" 0.213™ 0.043™" 0.036™" -0.063™"
(-6.18) (17.14) (12.88) (22.04) (-26.91)
Leverage -0.621™" 1.123™ 0.188™" -0.096™" 0.119™
(-39.08) (30.44) (37.59) (-59.02) (38.13)
ChglLeverage 0.241™ -0.498™" -0.047™ 0.033™ -0.016™"
(22.07) (-21.94) (-13.33) (21.38) (-6.75)
CurrentRatio 0.002"™ 0.003™ 0.001™" -0.000™" -0.003™
(2.63) (2.25) (8.10) (-8.13) (-19.10)
InvAccRec -0.161™" 0.169™ 0.015™" -0.037™ -0.005"
(-15.29) (11.67) (4.96) (-30.56) (-1.93)
Intangibles -0.917™ 1.093™" -0.224™" -0.086™" 0.346™"
(-9.80) (9.09) (-7.29) (-10.38) (14.08)
ShortTermlnv 0.902" -0.727 -0.252"" -0.095™" 0.010"
(28.52) (-16.57) (-44.36) (-48.40) (1.69)
Loss -0.556™" 0.955™" 0.145™" -0.031™" 0.072™
(-43.17) (54.15) (44.73) (-30.84) (26.72)
ProbBankruptcy -1.732" 3.575™ 0.175™" 0.010™" -0.073™
(-59.06) (63.42) (24.23) (4.33) (-12.70)
Fixed effects:

Industry Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Constant 3.250™" -5.235™" 0.411™" -0.185™" 0.742™

(39.94) (-46.04) (23.34) (-36.99) (41.34)
Observations 483,549 483,536 483,551 451,554 474,761
Adjusted R? 0.132 0.170 0.526
Pseudo R? 0.184 0.421

This table presents results of regressing measures of audit quality and audit fee against test and control variables
for a sample consisting of the auditees of non-switching non-Big-4 audit partners and the auditees of audit partners
switching from non-Big-4 audit firms to Big-4 firms. For the switching partners, only observations from the years
prior to the switch are included. ToBig4Pre = 1 for auditees of partners switching affiliation from non-Big-4 firms
to Big-4 firms in the years before the switch takes place, and 0 otherwise. The variables are defined in the
Appendix B. The z-values (logit) and t-values (OLS) are adjusted for within-cluster correlation at the client-firm
level using the Huber-White Sandwich Estimator. * (**) [***] indicates significance at the 10 (5) [1] percent level

using two-tailed tests.
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Table 4: Results for Enhanced Learning After the Switch (H2b)

Panel A: Descriptive statistics of the number of hours partners spend on continuing professional
education (CPE)

Before the switch to Big-4 firms After the switch to Big-4 firms
Mean SD P25 P50 P75 Mean SD P25 P50 P75| t-value
meanCPEsum 151 34 128 142 167 168 52 136 156 183| 2.01**
meanCPEaudit 46 11 39 45 54 56 18 42 53 65| 3.27***
meanCPEethics 18 3 16 18 20 22 6 18 21 23| 3.70***
meanCPEothers 87 32 66 74 98 91 38 65 77 103 0.62

Panel B: Regression results of the large office effect

1) (2) 3) (4) )
CGAccuracy GC NumMod EarningsQuality LnAF

SwitchYearLargeOffice 0.053 -0.086 -0.002 0.006™ 0.034™"

(1.41) (-1.57) (-0.30) (2.11) (6.38)
FirstYearLargeOffice 0.099™ -0.258™" -0.008 0.002 -0.006

(2.16) (-3.64) (-1.19) (0.83) (-1.08)
AfterFirstYearLargeOff 0.193™ -0.410™ 0.008 0.006™ 0.008
ice

(4.19) (-4.88) (1.21) (2.19) (1.30)
Observations 31,331 31,327 31,418 31,325 30,862
Adjusted R? 0.119 0.142 0.618
Pseudo R? 0.213 0.465

Panel C: Regression results for the difference in audit quality and audit fees for clients of switching
partners and existing Big-4 partners in the short term and long term after the switch period.

@ ) 3) (4) ()
GCAccuracy GC NumMod EarningsQuality LnAF
Treat -0.170™ 0.196™ 0.032" -0.011™ -0.093™
(-2.67) (2.09) (3.16) (-2.85) (-8.33)
TreatLT 0.108 -0.386™" 0.005 0.022" 0.087"
(1.16) (-2.65) (0.41) (3.98) (6.26)
LT 0.002 -0.362" -0.020™ -0.004 0.018"
(0.03) (-3.42) (-2.44) (-1.07) (1.75)
Observations 27,921 27,921 27,921 21,727 27,358
Adjusted R? 0.119 0.130 0.546
Pseudo R? 0.157 0.409

Panel A presents the descriptive statistics on the average number of hours spent on continuous
professional education (CPE) by audit partners who have switched firm affiliation from non-Big 4
firms to Big-4 firms. The descriptive statistics include the mean (Mean), standard deviation (SD), and
the 25", 50™, and 75" percentiles. For each audit partner, we calculate the average CPE hours on all
courses (meanCPEsum), audit course (meanCPEaudit), ethics course (meanCPEethics), and other
courses (meanCPEothers). The first (next) five columns report the statistics for the number of CPE
hours before (after) partners switch to Big-4 firms. The last column (t-value) reports the t-value of the
difference between the means before and after the switch.

Panel B reports regression results of audit quality on LargeOffice and interaction variables
between Distance and three test variables SwitchYear, FirstYear, and AfterFirstYear. Distance is based
on driving time (minutes) by car to the nearest large city (a large city is defined as one of the four largest
cities in Norway). Distance=In(driving time by car according to Google)*(-1). All control variables and
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industry and year fixed effects are included.

Panel C presents results for regressing measures of audit quality/fee on Treat, LT, and their
interaction term, TreatLT. LT proxies for a long-term effect and equals 1 if AfterFirstYear==1 and O if
SwitchYear==1 or FirstYear==1. Treat=1 for clients of partners switching to Big 4 firms, and 0 for
clients of existing Big 4 partners. Note that only observations of treatment clients after the switch are
used in this test. The treatment and control samples are matched on all control variables based on
PSM. All control variables and fixed effects on industries are included. * (**) [***] indicates
significance at the 10 (5) [1] percent level using two-tailed tests.
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Table 5: Results for Stronger Incentives and Monitoring After the Switch (H2c)

Panel A: Financial positions pre and post audit partners switch from non-Big 4 firms to Big 4 firms

PreSwitch PostSwitch Diff t-value
Salary 1,788,396 2,608,853 -820,457 5.26***
Net Wealth 1,476,719 2,639,561 -1,162,842 2.79%**
Total Wealth 2,617,068 5,716,343 -3,099,275 7.45%**
CPI_adj_Salary 1,729,580 2,387,599 -658,019 4,69***
CPI_adj_NetWealth 1,423,402 2,413,027 -989,626 2.59**
CPI_adj_TotWealth 2,526,640 5,235,957 -2,709,318 7.11%**

Panel B: Regression result using audit modification related to delayed filing

Delayed filing
SwitchYear -0.194™
(-2.09)
FirstYear -0.003
(-0.02)
AfterFirstYear -0.258
(-1.54)
Observations 30,816
Pseudo R? 0.138

Panel A presents audit partners’ financial positions pre and post they switch from non-Big 4 firms to
Big 4 firms. The first two columns present the average salary, net wealth, and total wealth pre
(“PreSwitch”) and post (“PostSwitch”) the audit partners switch firm affiliation. The column “Diff”
reports the difference pre and post the switch. The last column (“t-value™) reports the t-statistics of the
differences. The first three rows report the values unadjusted by consumer price index (CPI) and the
last three rows present the values adjusted by CPI on year 2006.

Panel B reports the results of regressing individual deviations from a clean audit report due to delayed
filing on the three test variables (SwitchYear, FirstYear, and AfterFirstYear) and the full set of controls
using logit. The variables are defined in the Appendix B. The z-values in the parentheses are adjusted
for within-cluster correlation at the client-firm level using the Huber-White Sandwich Estimator. * (**)
[***] indicates significance at the 10 (5) [1] percent level using two-tailed tests.
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Table 6: Additional Tests

Panel A: Regression results of differences in audit quality/fee between clients of switching partners
and non-Big-4 partners who have not switched firm affiliation.

1) (2) ®) (4) (%)
GCAccuracy GC NumMod EarningsQuality  LnAF
TreatSwitchYr 0.048 0.032  -0.034™ -0.000 0.030™
(0.65) (0.33) (-2.72) (-0.06) (2.48)
TreatFirstYr 0.208™ -0.270™  -0.008 0.011" 0.085™"
(2.48) (-2.36)  (-0.55) (1.96) (6.63)
TreatAfterFirstYr 0.033 -0.426™"  0.003 0.013™ 0.148™
(0.37) (-2.97)  (0.19) (2.50) (9.58)
Observations 62,061 62,061 62,061 61,602 60,568
Adjusted R? 0.105 0.141 0.569
Pseudo R? 0.201 0.407

Panel B: Regression results of changes in audit quality and audit fees after the auditor switches
affiliation from one non-Big-4 Audit firm to another non-Big-4 audit firm (placebo analyses)

1) () ©) (4) (®)
GCAccuracy GC NumMod EarningsQuality LnAF

SwitchYear 0.020 -0.108 -0.000 -0.002 -0.017™

(0.28) (-1.13) (-0.00) (-0.52) (-1.98)
FirstYear 0.133 -0.179 -0.005 -0.000 -0.025™

(1.40) (-1.31) (-0.30) (-0.00) (-2.15)
AfterFirstYear 0.090 -0.212 -0.048™ 0.001 -0.043™

(0.73) (-1.19) (-2.34) (0.112) (-2.78)
Observations 24,965 24,532 25,305 24,151 24,955
Adjusted R? 0.149 0.167 0.625
Pseudo R? 0.227 0.488

Panel C: Regression results for testing the financial-health model

1) ) ®3) (4)
ROA Leverage SalesGrowth Loss
SwitchYear -0.002" -0.001 -0.016 -0.005
(-1.65) (-0.09) (-0.46) (-0.62)
FirstYear 0.001 0.003 0.001 -0.001
(1.12) (0.29) (0.03) (-0.10)
AfterFirstYear 0.000 -0.006 -0.037 -0.005
(0.05) (-0.42) (-0.68) (-0.44)
Observations 31,418 31,418 31,418 31,418
Adjusted R? 0.534 0.650 0.028 0.422

Panel A provides results based on a difference-on-differences analysis by comparing the treatment
sample (clients of partners switching to Big-4 firms) and the control sample (clients of non-Big-4
partners who have not switched firm affiliation in the sample period). The indicator variable, Treat, is
equal to 1 for the treatment sample and 0 for the control sample. We construct the interaction terms,
TreatSwitchYr, TreatFirstYr, and TreatAfterFirstYr, which are multiplications between Treat and the
three test variables (SwitchYear, FirstYear, and AfterFirstYear). We re-estimate eq. (1) in the paper by
adding these new variables. We only report the results on the three interaction terms for brevity.
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Panel B presents results of regressing measures of audit quality and audit fee against test and control
variables for a sample consisting of the auditees of audit partners who switch audit-firm affiliation from
one non-Big-4 audit firm to another non-Big-4 firm. For brevity, only coefficients and t-values (z-
values) for the test variables are reported. The control variables are the same as those in Table 2, but
not tabulated for brevity. The variables are defined in the Appendix B. The z-values (logit) and t-values
(OLS) are adjusted for within-cluster correlation at the client-firm level using the Huber-White
Sandwich Estimator. * (**) [***] indicates significance at the 10 (5) [1] percent level using two-tailed
tests.

Panel C presents results of regressing measures of financial-health variables with the same test and
control variables as in Table 2, but we only tabulate the test variables for brevity. The variables are
defined in the Appendix B. The z-values (logit) and t-values (OLS) are adjusted for within-cluster
correlation at the client-firm level using the Huber-White Sandwich Estimator. * (**) [***] indicates
significance at the 10 (5) [1] percent level using two-tailed tests.
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