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ABSTRACT
THE INTERNAL CONTROL PROVISIONS OF SARBANES-OXLEY ACT

AND QUALITY OF INTERIM EARNINGS

Lei Han, Ph.D.

The University of Texas at Arlington, 2010

Supervising Professor: Li-chin Jennifer Ho

This study examines the change in the quality of interim ear@rgsd the
enactment of Sarbanes-Oxley Act (SOX) and whether the charfiges doetween
interim and annual earnings by focusing on the impact of inteométat provisions. In
particular, two hypotheses are tested in this study. Firsgjuhkty of interim earnings
improves after the SOX. Second, the gap in earnings quality betwerral aand
interim reporting decreases after the SOX.

Prior research indicates that the quality of interim earniagswer because
managers have more discretion in interim reporting and inteamings are only
subject to review which involves limited auditors’ work. This studynivated by the
argument that the internal control provisions of SOX (SOX 302 and SOX at@4)
expected to dampen the major causes that have led to the lowy qtianterim

earnings. Specifically, (1) SOX 302 mandates the management’sceédii of internal



controls on a quarterly basis, and (2) SOX 404 increases the arteatmount of audit
work during interim quarters.

In the empirical analysis, earnings quality is measured underpproaches:
the earnings-management approach and the earnings-attribute appdoaer the
earnings-management approach, discretionary accruals argouseelsure earnings
qguality. Under the earnings-attribute approach, both accrual qualdythe value-
relevance of earnings are used to measure earnings quality.

The results of earnings management provide strong support to both sgsothe
Specifically, earnings management with interim quarters dseseafter the passage of
SOX, suggesting the improvement of interim earnings quality. Moreagh
improvement for interim earnings is higher than that for annual earninds SBt 302
and SOX 404 appear to play a role in decreasing earnings masragerth interim
guarters and in reducing the gap in earnings quality between interinerguamtt annual
periods.

The results of earnings attributes provide little support to bgtlethgses. The
tests based on accrual quality fail to support either hypothesige3isebased on value
relevance provide some evidence that the value relevance ofmirgarnings improves
after SOX. However, the improvement with interim earningsoisdifferent from that
with annual earnings. In addition, only SOX 302 appears to play armtgroving the
value relevance of interim earnings and in reducing the gap in k&kw@ance between

interim quarters and annual periods.
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CHAPTER 1
INTRODUCTION

1.1 Overview of the Study

The Public Company Accounting Reform and Investor Protection Actsor a
commonly referred to, the Sarbanes-Oxley Act (hereaftet)S@as signed into law on
July 30, 2002, with an aim to “protect investors by improving the acguead
reliability of corporate disclosures made pursuant to the $esutaws”. Since its
enactment, the effect of SOX on financial reporting has bewpia of interest in
financial accounting research. Cohen et al. (2008) detect lessgsamanagement in
annual earnings from 2002 to 2005 than before. Lobo and Zhou (2006) document lower
abnormal accruals and higher conservatism in financial reportitigeitwo years after
SOX than the two years before. These studies suggest that shkxgs iaggressive
accounting after SOX.

Although the preceding evidence reflects improved earnings qaétéy SOX,
the inferences are only made based on annual eafni@ge question of interest is
whether SOX improves interim earnings as well. If the anssvpositive, then the next
guestion is whether SOX affects interim earnings in the saagnitude as it does for

annual earnings. This study examines the change in the qaoflibterim earnings

! As the precedent of Cohen et al. (2008), a working paper by the same authors used quarterly data to
examine earnings management from 1987 through 2003. Their study does not try to differentiate the
interim quarters from the fourth quarters, nor does it intend to investigate the incremental change in
earnings quality during interim quarters relative to the change during annual periods.



around the enactment of SOX and whether the change differs betvem iearnings
and annual earnings. Three measures of earnings quality are ubél dissertation:
earnings management, accrual quality and value relevance of earnings.

This study is motivated by the prior research findings thafit@cial reporting
process and/or earnings management pattern differs betweemiatetiannual periods.
As indicated by Brown and Pinello (2007), interim earnings are subjéess stringent
financial accounting standards and therefore managers have muchdisaetion
(particularly over expense recognition) in the quarterly repokiso, interim earnings
are only subject to review while annual earnings are subjeaudd, which has a
broader scope and involves more auditors’ work than review. Followisgthument,
Brown and Pinello (2007) predict and find that the likelihood of income-istrga
earnings management is higher in interim quarters. Consistemttiet notion that
managers have more discretion over cost estimates in irgqaeanters, Mendenhall and
Nichols (1988) find that market reacts more negatively to bad newsifirst three
guarters than in the fourth quarter. Also, to rein in the misedsmatthe first three
qguarters and to achieve reliable annual earnings, managerdonadplst the fourth-
guarter earnings, which is likely to make the fourth-quarter egsnmore difficult to
forecast. In line with this notion, Das and Shroff (2002) document thesedvef
earnings changes in the fourth quarter is a very common phenomenod98&to
1998. Both Collins et al. (1984) and Basu et al. (2005) indicate thastsiaarnings

forecasts for the fourth quarter are less accurate than for interiterguar



In addition, Comprix et al. (2009) find that estimated effective &t (ETR) in
the first, second, and third quarters are systematically hipherthat at the year-end.
The initial ETR increases are more likely to be reversed viithes would have missed
their analysts’ earnings forecasts without the reversal. @bglts are consistent with
that managers use high ETR to create slacks initially andhese to manage net
income upward later. Jeter and Shivakumar (1999) observe that squarechabnor
returns are greater in the fourth quarter than in interim quaBRess to the difficulty in
differentiating the noise from earnings management, they sudgiggstthe test of
earnings management may be less powerful in the fourth quarterirthaterim
qguarters. Given these prior research findings, the inferencasdieg SOX and annual
earnings quality cannot be immediately generalized to interim earnings.

This dissertation focuses on how the internal control provisions of G&X
Sections 302 and 404) affect the quality of interim earnings. Una#ioBe02 (SOX
302 hereafter), management is required to evaluate its compatgyisal controls over
financial reporting, certify the validity on such evaluation, andlasscall the material
weaknesses in internal controls. The management’s assessmiaetgrnal controls is
conducted on a quarterly basis. SOX 302 further stipulates thatoamcompliance is
subject to up to 20 years imprisonment and/or a fine of no more than $5,000,000. These
new certification requirements and criminal penalties assacmaith noncompliance
certainly increase the management’'s responsibility for and invame in internal
controls, which in turn, is likely to enhance the quality and cretyibdi internal

controls systems.



Previous research shows that a higher-quality internal contri@nsyisproves
earnings quality. For example, Altamuor and Betty (2006) studymipact of FDIC
improvement Act of 1992 (FDICIA), which requires large bankshan U.S. to report
management’s assessment of the effectiveness of internablsowntrer financial
reporting, and find that the reforms lead to improvements inreggmmjuality of affected
banks compared to unaffected banks. Brown et al. (2008) investigate the interrwl contr
regulation, 1998 German legislation on control and transparency (kaR@)conclude
that KTG increased earnings quality for German public compahresigh effective
internal controls. Since Section 302 requires the management’'s emaloatinternal
controls on each interim quarter, the quality of interim earnings wilpikeprove after
SOX. This is the first hypothesis to be tested in this study.

Section 404 of SOX (SOX 404 hereafter) takes a step furtherequires the
firm’s auditor to independently evaluate the internal controls amandéial reporting
and sign off the evaluation. Moreover, the auditor is required to previdginion on
the internal control assessment made by the management. Althoegauditor's
evaluation on management’'s assessment and his/her own assessmaterral
controls are provided for annual reports only, the audit work has probatdédsdaring
the interim quarters. According to Auditing Standard No. 2 (AS 2dfmr), the
auditor should perform some procedures quarterly to provide a bagigtéymining
whether the disclosure about changes in internal control over fihaeparting is

accurate and in compliance with SOX 302 (PCAOB 2004). To obtain evidenttee

> The legislation, Gesetz zur Kontrolle und Transparenz im Unternehmensbereich, is widely referred to
as KonTraG. Brown et al. (2008) use KTG for simplicity.



operating effectiveness of internal controls, auditors can perfpecific tests for
controls at an interim date period as long as the concerningngeida AS 2 is met
(PCAOB 2004). Thus, the increased auditor involvement in the interim falanc
reporting process as required by SOX 404 is also expected tovingite quality of
interim earnings.

Previous research indicates that the quality of interim earmsngsver because
managers have more discretion in expense recognition in interintingpand interim
earnings are only subject to review which is less rigorous thandependent audit. If
SOX 302 increases the management’s responsibility for establiahohgnaintaining
internal controls on a quarterly basis and SOX 404 increases therauigdivolvement
in interim reporting, then the gap in earnings quality betwasrmua and interim
reporting is expected to decrease after the passage of BRX.is the second
hypothesis to be tested in this study.

In this study, | divide the sample period into two parts: the pgnia to the
enactment of SOX (1998 through 2002), and the period after the emacm8OX
(2003 through 2007). Earnings quality is measured through two approdblees:
earnings-management approach and the earnings-attribute appftdader the
earnings-management approach, the discretionary accrualstgdrfeoan the modified
Jones Model in Dechow et al. (1995) and adjusted by prior earninggmarnice as
suggested in Kothari et al. (2005) are used to measure earningy.quatier the
earnings-attribute approach, both the accrual quality derived freraugmented model

of Dechow and Dichev (2002) (DD hereafter) and the value-relev@nearnings from



Dechow (1994) are used to measure earnings quality respgcBeath univariate and
multivariate analyses are employed to examine the resqaestions. In the univariate
tests, the interim earnings quality after SOX is compared thwéh before SOX using
the two-sample t test and the Mann-Whitney test. To examiregher the change in
earnings quality due to SOX for interim quarters is grethgam that for annual periods,
the ANOVA analysis is employed. In the multivariate tests,tiplal OLS regressions
with control variables are employed. Under the earnings mar@ageapproach, the
control variables include implicit claims by stakeholders, a dymamiable for losses,
leverage, growth, firm size, economic activities, auditor type aadtrols for

industry/year effects. Under the earnings-attribute approach, dh&ok variables

include firm size, a dummy variable for consistent losses, ifilsyintensity, absence
of intangible, capital intensity, as well as controls for indugégy effects. These
control variables have been identified by prior research to ber eitheted to the
managerial incentives to engage in earnings management oritm#te determinants

of earnings attributes.

The results based on the earnings-management approach support both

hypotheses. Specifically, discretionary accruals with intguarters decrease after the
passage of SOX and such improvement is greater for interinngartiian for annual
earnings. Also, both SOX 302 and SOX 404 play a role in decreasinqhgsar
management with interim quarters and in reducing the gap in eamuadity between

interim quarters and annual periods.



The results based on the earnings-attribute approach provideslififgort to
both hypotheses. The tests based on accrual quality fail to suppert l®ypothesis.
The tests based on value relevance provide some evidence that theckelarce of
interim earnings improves after SOX. However, the improvemethtinierim earnings
is not larger than that with annual earnings. Only SOX 302 appegnigay a role in
improving the value relevance of interim earnings and in reducingydpein value

relevance between interim quarters and annual periods.

1.2 Significance of the Study

This study contributes to existing literature in several w&yst, it provides
empirical evidence on the impact of SOX on interim earnings. Incpkat, this study
examines (1) whether the quality of interim earnings improvies #fe enactment of
SOX, and (2) whether the impact differs between interim and aeanaings. While
prior literature provides evidence on annual earnings quality around t8®Xesults of
this study can provide additional insights on whether SOX improvegjuhality and
credibility of financial reporting, which may have important policgplications.
Moreover, the results of this study may have important impbioatito market
participants. Interim earnings are announced after the end of &seal quarter and
interim financial reports are filed in 10-Qs to the SEC quigrterhile annual earnings
are announced after the end of every fiscal year and are riilé®-Ks to the SEC
annually. Compared to annual earnings, interim earnings are announcée artdrim

reports are filed more frequently. Before the announcement of anmoadgsa interim



earnings are indispensable components in estimating annual earfvegsefore, the
qguality of interim earnings is of realistic relevance torkaet participants in their
investment and valuation decisions.

Second, most of prior studies on SOX and earnings quality use thagsar
management approach only. As discussed earlier, this studybatie the earnings-
attribute and the earnings-management approaches. The emplowhehbth
approaches ensures that this study grasps as many facateinge quality as possible.
Although earnings management can be a good proxy for low earningy gaalsed by
managerial intentional manipulations and frauds, it may not beé@bbgpture the effect
of unintentional estimation errors on earnings quality. A commomjgeton the studies
using earnings management as the sole proxy of earnings gualibati earnings
management does not tell the whole story of earnings qualityndyding measures
other than earnings management, this study avoids such a critiquis #ikely to
provide a relatively more complete picture of earnings quality.

Third, the availability of the latest data allows this stumlyeist earnings quality
around the implementation of SOX 404. The accelerated filers Viisload year ending
on or after November 15, 2004 implemented SOX 404 initially. Most redsear SOX,
such as Cohen et al. (2008), runs on data as far as the year of 2005 alueshuist tap
much on the effect of the adoption of SOX 404. In this study, the posti®Qixe
extends from 2003 to 2007, which provides adequate data to analyZeeth@leSOX

404 on earnings quality.



1.3 Organization of the Study

The remainder of this study is organized as follows.

Chapter 2 presents the institutional background and literature reviS@X.
Section 2.1 generally discusses how SOX was brought into effesbamel of its major
provisions. Section 2.2 provides a detailed discussion of SOX 302 and SGxdi@4e
related literature regarding the firm characteristicoo@aged with the disclosure of
internal control deficiencies required by the provisions. Section é&/ws prior
literature on the costs and benefits of SOX.

Chapter 3 presents the background and literature review of eauiadjsy.
Section 3.1 provides a review of how to measure earnings qualittharfdctors that
may affect earnings quality. Section 3.2 discusses how intenninga are different
from annual earnings and the impacts of such differences on maakiatipants.
Section 3.3 reviews the studies on earnings quality around SOX andirgéreal
control reforms.

Chapter 4 presents the specific research hypotheses in thys Sealion 4.1
formulates the hypothesis regarding the interim earnings gwabund SOX. Section
4.2 formulates the hypothesis regarding the difference in earmjuglty between
interim and annual periods around SOX.

Chapter 5 presents the research methodology in this studprSed describes
the measures of earnings quality. Section 5.2 discusses the saheples process.

Section 5.3 addresses the empirical models and statistical tests.



Chapter 6 presents the empirical results and Chapter 7 summarizesajire

findings, and concludes the entire study.
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CHAPTER 2

BACKGROUND AND LITERATURE REVIEW: SOX

2.1 The Enactment of SOX

The Public Company Accounting Reform and Investor Protection wes
signed into law by President George W. Bush on July 30, 2002, aftexpbsure of a
slew of high-profile corporate and accounting scandals since thenbegof the new
century. The Act is designed to “protect investors by improvingattwiracy and
reliability of corporate disclosures made pursuant to the sesufaws”, and was
claimed as “the most far-reaching reforms of American businessgasasince the time
of Franklin D. Roosevelt.” The Act is commonly called SarbandsyOmr SOX,
named after its sponsors, Senator Paul Sarbanes and Representative Midyael O

SOX has pervasive impacts on the board of directors, managementdtadsa
of all public companies listed in the United Sates. The affecdpdcts particularly
include: corporate governance, disclosure control and procedure, intnabl
assessment, penalty of incompliance and auditor independence.

2.1.1 What Happened Before SOX

Before SOX, the only statutory regulation governing the interoiadrols of U.S.
companies was the Foreign Corrupt Practices Act of 1977 (FChW),tlee only
required disclosure of significant internal control deficiencies alaout the change in

auditors in 8-K (Ge and McVay 2005). After FCPA was passed in 197¢hwéquires

11



that registrants maintain cost-effective systems of inteacabunting controls over
transactions and assets, the call for additional internal consmudlastds and guidance
led to the creation of the Treadway Commission in 1985 (Kinney &980). In 1992,
the Committee of Sponsoring Organizations (COSO) of the Treadwaymission
released a report, entitlekhternal Control—Integrated FramewarKkn the report,
COSO presented a common definition of internal contans suggested a framework
against which internal control systems can be assessed and échpiidws framework
has been widely adopted by many U.S. firms that are subject to SOX 404.

It is commonly believed that the corporate reforms brought abo8Ch§ were
triggered directly by the downfall of Enron in late 2001. Peopleeveertraged at the
corrupted governance and dishonest accounting practices exposed in ¢be lhas
January 2002, SEC chairman, Harvey L. Pitt announced a reform plaeate en
independent regulatory organization. Republican Rep. Oxley's reforin wais
introduced in the House on February 13. Democratic Sen. Sarbares k&fl passed
in the Senate Banking Committee on June 18. The subsequently exposedssicandal
WorldCom, Quest and Tyco, acted like catalysts in the secunitieshaking process.
President Bush delivered a speech regarding accounting refordgy 9. The Senate
passed the bill on July 15. On July 19, the House and Senate startecyéothe bills.
The final rule was agreed upon on July 24, passed in Congress on JahdZbgned

into law on July 30.

*In COSO (1992), internal control is broadly defined as a process, effected by an entity's board of
directors, management and other personnel, designed to provide reasonable assurance regarding the
achievement of objectives in the following categories: (1) Effectiveness and efficiency of operations, (2)
Reliability of financial reporting, and (3) Compliance with applicable laws and regulations.

12



2.1.2 The Provisions in SOX

SOX has eleven titles, which covers matters ranging fronpocate
responsibility to auditor independence, and imposes the penalty for violations.

Under the Act, a private-sector nonprofit corporation, Public Company
Accounting Oversight Board (PCAOB), is created to “oversee tiggaas of public
companies in order to protect the interests of investors and funth@ublic interest in
preparation of informative, fair, and independent audit reports.”

SOX amended the Securities Exchange Act of 1934 by adding the prowsision
prohibited non-audit services provided contemporaneously with the auditheirst
time, both the CEO and the CFO in a public company are requiredrtify che
appropriateness of the disclosure in interim and annual reports. In each apouabre
assessment of the effectiveness of the internal contretjisred to be provided by the
management. The public accounting firm that prepares or idseesutit report must
attest to and report on the assessment. Also, SOX estabtishgsenalties for
violations in certification for fines up to $5,000,000, or imprisonment for rawe rthan

20 years, or both.

2.2 The Internal Control Provisions in SOX

In order to improve the accuracy and reliability of financigboréing and
rebuild investors’ trust, SOX prescribes a series of solutions, ambioy) the internal
control reforms represented mainly by SOX 302 and SOX 404 are dessrthe most

important.

13



2.2.1 Institutional Background on SOX 302 and SOX 404

SOX 302 is listed under Title Il of SOX, and pertains to “Coap®r
Responsibility”. It became effective for all SEC registsawith fiscal year ending on or
after August 29, 2002. The section mandates that the principal exeofficer or
officers and the principal financial officer or officers, mersons performing similar
functions, certify in each annual or quarterly filing that the refarly represents the
financial condition and operation results in all material respéttseover, SOX 302
sets up new standards for disclosure controls and procé&dures

(4) the signing officers—
(A) are responsible for establishing and maintaining internal controls;
(B) have designed such internal controls to ensure that material
information relating to the issuer and its consolidated subsidiaries is
made known to such officers by others within those entities, particularly
during the period in which the periodic reports are being prepared;
(C) have evaluated the effectiveness of the issuer's internal controls as of
a date within 90 days prior to the report; and
(D) have presented in the report their conclusions about the effectiveness
of their internal controls based on their evaluation as of that date;
(5) the signing officers have disclosed to the issuer's auditmisthe audit
committee of the board of directors (or persons fulfilling the ecgemial
function)—
(A) all significant deficiencies in the design or operation of internal
controls which could adversely affect the issuer's ability to record,
process, summarize, and report financial data and have identified for the
issuer's auditors any material weaknesses in internal controls; and
(B) any fraud, whether or not material, that involves management or

*In the new rule 13a-15 of the Securities Exchange Act, disclosure controls and procedures means
controls and other procedures of an issuer that are designed to ensure that information required to be
disclosed by the issuer in the reports that it files or submits under the Act is recorded, processed,
summarized and reported, within the time periods specified in the Commission's rules and forms.
Disclosure controls and procedures include, without limitation, controls and procedures designed to
ensure that information required to be disclosed by an issuer in the reports that it files or submits under
the Act is accumulated and communicated to the issuer's management, including its principal executive
and principal financial officers, or persons performing similar functions, as appropriate to allow timely
decisions regarding required disclosure.
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other employees who have a significant role in the issuer's internal
controls; and
(6) the signing officers have indicated in the report whether otheoe were
significant changes in internal controls or in other factors that could siggmilfy
affect internal controls subsequent to the date of their evaluatidoding any
corrective actions with regard to significant deficiencies amaterial
weaknesses.

SOX 404 is listed under Title IV of SOX, and pertains to “Enharkgrdncial
Disclosures”. It is designed to enforce internal control over finamejgorting’, by
prescribing management’s assessment of the effectiveness ioiteh®al control and
auditor’s attestation and report of the assessment by managedpesgtfically, the
requirement for auditor’s attestation and report is as follows:

...each regqistered public accounting firm that prepares or isseesutlit report

for the issuer shall attest to, and report on, the assessment bpatlee

management of the issuer. An attestation made under this subsdwiibive
made in accordance with standards for attestation engagemsu&sl isr

adopted by the Board. Any such attestation shall not be the subpeskepfrate
engagement.

SOX 404 in itself didn’t provide any guidance about how to implement the

management assessment or on which framework the assessmentbehbakkd until

June 5, 2003, when the SEC final rule 33-8288nagement’s Report Internal Control

>The SEC final rule 33-8238 (http://sec.gov/rules/final/33-8238.htm) defines internal control over
financial reporting as: A process designed by, or under the supervision of, the registrant's principal
executive and principal financial officers, or persons performing similar functions, and effected by the
registrant's board of directors, management and other personnel, to provide reasonable assurance
regarding the reliability of financial reporting and the preparation of financial statements for external
purposes in accordance with generally accepted accounting principles and includes those policies and
procedures that: (1) Pertain to the maintenance of records that in reasonable detail accurately and fairly
reflect the transactions and dispositions of the assets of the registrant; (2) Provide reasonable assurance
that transactions are recorded as necessary to permit preparation of financial statements in accordance
with generally accepted accounting principles, and that receipts and expenditures of the registrant are
being made only in accordance with authorizations of management and directors of the registrant; and
(3) Provide reasonable assurance regarding prevention or timely detection of unauthorized acquisition,
use or disposition of the registrant's assets that could have a material effect on the financial statements.
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over Financial Reporting and Certification of Disclosure in Exchange Pariodic
Reports was approved.

In order to provide guidance on internal control audit, PCAOB proposed on
March 9, 2004, Auditing Standard No. &y Audit of Internal Control over Financial
Reporting Performed in Conjunction with an Audit of Financial Statemérite
standard was approved by SEC on June 17, 2004. In face of the greatexpgbeated
audit costs brought about by the standard, PCAOB determined to arSe®dsA as to
focus auditors on the most important matters in the audit of inteon&lol. The newly
revised standard was adopted as Auditing Standard Mm Budit of Internal Control
over Financial Reporting That Is Integrated with An Audit of Internal Cor(ihd 5
hereafter), which superseded AS 2 on July 25, 2007 when the SEC approved it.
2.2.2 The Effective Dates of Implementing SOX 302 and SOX 404

SOX 302 became effective for all SEC registrants with ffigear ending on or
after August 29, 2002. Compared to the fast implementation of SOX 3Q&ottess of
the implementation of SOX 404 was full of twists and turns.

Since its adoption of the classification of accelerated filsrsnon-accelerated
filers® in the first guidance on the implementation of SOX 404 in June 200%E8e

has been maintaining different compliance dates for these ®vayfibups. According

®n September 2002, the SEC, in its efforts to improve financial disclosure and rebuild investors’ trust,
amended the Securities Exchange Act of 1934 by accelerating the filing of quarterly and annual reports
by public companies that have a public float of at least $75 million, that have been subject to the
Exchange Act’s reporting requirements for at least 12 calendar months and that previously have filed at
least one annual report. By the end of the proposed three-year phase-in period starting from fiscal year
end on or after December 15, 2002, the accelerated filers were supposed to file annual reports within
60 days after the fiscal year end and to file quarterly reports within 35 days after the end of the fiscal
quarter end.
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to SEC final rule 33-8238, an accelerated filer, as of the end fi¢¢al year ending on
or after June 15, 2004, must begin to issue a management report on taatr@lover
financial reporting and file the auditor’s internal control a#tish report with its
annual report for that fiscal year, while a non-acceleratedifas almost one more year
up to April 15, 2005 to comply with the requirement.

Due to the unforeseen obstacles in executing the mandate, the compbaées
for the implementation of SOX 404 have been extended for several timéebruary
2004, SEC final rule 33-8392 Management's Report on Internal Control over
Financial Reporting and Certification of Disclosure in Exchange ActdeigsiReports
extended the compliance date for accelerated filers to @sl fygar ending on or after
November 15, 2004, and that for non-accelerated filers to its fysealending on or
after July 15, 2005.

In light of the extreme difficulty in small public companies’plementation, in
March 2005, SEC final rule 33-85%8Vlanagement's Report on Internal Control over
Financial Reporting and Certification of Disclosure in Exchange Act PeariBdiports
of Non-accelerated Filers and Foreign Private Issuarstended the compliance date
for non-accelerated filers to its fiscal year ending on tar auly 15, 2006. Shortly after
that, in September 2005, non-accelerated filers were awarded rarmtbeyear
extension to the fiscal year ending on or after July 15, 2007 byfig&Gule 33-8618

Further extensions for non-accelerated filers kept coming ome aftother. The

7 See, SEC final rule 33-8392, http://sec.gov/rules/final/33-8392.htm.
8 See, SEC final rule 33-8545, http://sec.gov/rules/final/33-8545.htm.
° See, SEC final rule 33-8618, http://sec.gov/rules/final/finalarchive/finalarchive2005.shtml.
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compliance date for management assessment was postponed taathefisending on
or after December 15, 2007 and the compliance date for auditorgatitia report on
internal control was not mandatory until fiscal year ending onfter ®ecember 15,
2008°. The latest compliance date for auditors’ attestation repoihtemal control
was set as fiscal year ending on or after June 15, 2010 b¥ 888e year of 2009.

2.2.3 Characteristics of Firms Disclosing Internal Control Deficieriéiaader SOX
302 and SOX 404

SOX 302 mandates that the signing officers present in each guartdrannual
filing their conclusions about the effectiveness of internal contoalsed on their
evaluation, and disclose to the auditor and audit committee all ficagmi
deficiencies®or any fraud. SOX 404 requires management's assessment of the
effectiveness of the internal control, in which the “disclosure atenel weaknesses is
effectively mandatory, while the disclosure of ‘significant dieficies’ is
unambiguously voluntary” (Doyle et al. 2007a). Various settings have émgloyed
to analyze the characteristics of firms disclosing interoatrol deficiencies. Different

firms may have different mixtures of determinants, varyiniip Wie type and the reason

10 See, SEC final rule 33-8760, Internal Control over Financial Reporting in Exchange Act Periodic Reports
of Non-accelerated Filers and Newly Public Companies.

1 See, SEC final rule 33-9072, Internal Control over Financial Reporting in Exchange Act Periodic Reports
of Non-accelerated Filers.

© According to AS 2, a control deficiency exists when the design or operation of a control does not allow
management or employees, in the normal course of performing their assigned functions, to prevent or
detect misstatements on a timely basis.

13 According to AS 2, a significant deficiency is a control deficiency, or combination of control
deficiencies, that adversely affects the company's ability to initiate, authorize, record, process, or report
external financial data reliably in accordance with generally accepted accounting principles such that
there is more than a remote likelihood that a misstatement of the company's annual or interim financial
statements that is more than inconsequential will not be prevented or detected.
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of the disclosed material weaknesses. However, internal confidkedeies are mostly
associated with unsettled operational environment, weak corporategoge and poor
earnings quality.

Ashbaugh-Skaife et al. (2007) model the disclosure of internal control
deficiencies under SOX 302 as a function of both internal control rigré&aand
management’s incentives to discover and report control problemegy fid that,
relative to non-disclosing firms, disclosing ones have more compleatapes, engage
more in mergers and acquisitions, face greater accounting risgerience more
auditor resignations and possess fewer resources availabteeiaral controls. Also,
they are more involved into prior SEC enforcement actions and falaesitatements,
more likely to use a dominant audit firm and have more concentnaséitltional
ownership. A concurrent study by Doyle et al. (2007b), assuming dopoee
correspondence between the existence and disclosure of matehesses,
investigate the determinants of material weaknesses disetosinder SOX 302 and
SOX 404 from 2002 to 2005. Their findings indicate that disclosing ftend to be
smaller, younger, financially weaker, more complex, growimmdig, or undergoing
restructuring.

Ge and McVay (2005) analyze a set of firms disclosing adtlene material
weakness from August 2002 to November 2004 under SOX 302 and presemitigescri
evidence on the types of material weaknesses disclosed and thesinlgsdirms’
characteristics. The majority of material weaknesses dextlissrelated to inadequate

accounting resources. The accounts most subject to materialegsakrare the current
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accrual accounts. The disclosing firms are smaller, lesstabtefiand more likely to
have complex business operations.

Naiker and Sharma (2009) investigate how the quality of internatateraver
financial reporting is affected by the presence of formenpeston the audit committee
and find that with the existence of affiliated and unaffiliatedmier partners on the
audit committee, the incidence of internal control deficiencies is I6wer.

In their study on the association between the disclosure ofialateaknesses
and corporate governance in different internal control regimeé&03f 302 and SOX
404, Hoitash et al. (2009) find that a lower likelihood of disclosing SOX material
weaknesses is associated with relatively more audit committesbers having
accounting and supervisory experience and board strength, while ab&s&ations
could not be detected for the sample of material weaknesses disclosure under SOX 302.

Chan et al. (2007) posit that intentional and unintentional errors from poor
internal controls can cause earnings to be less likelyflectdirm performance and
examine whether firms that report material weaknesses und¥r49® have more
earnings management. They find modest evidence that disclosing lfiave more
positive discretionary accruals and absolute discretionary ace¢hadsnon-disclosing
firms.

Goh and Li (2008) examine whether material weakness disclosassasiated

with accounting conservatism cross-sectionally and/or inter-teithpofaey find that

! Baber et al. (2008) examine the benefit of affiliated hiring from the perspective of the stock market
and find significant drops in earnings response coefficients after affiliated hiring and no declines in stock
prices after unaffiliated hiring from 1993 to 2001.
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disclosing firms exhibit less accounting conservatism than norediagl firms.
Disclosing firms exhibit more conservative earnings after thelasure. They partition
the disclosing firms sample into two subsamples based on whe#yeretmediate the
internal control deficiencies after disclosures and document moceuramg

conservatism in the remediation sample than the non-remediation sample.

2.3 The Costs and Benefits of SOX

Since the enactment of SOX, the debate on the costs and b@rufithis
regulation has never stopped, nor is there a finite conclusion.

Rittenberg and Miller (2005) list the reasons for high compliances cos
associated with SOX from the surveyed results as: learninge ctime pressure and
fees, uncertainty, attestation requirement and compliance (not improvenhentt) ef

According to Mallory Factor, chairman of the Free Enterprise kndh is the
organization that filed a lawsuit to claim SOX as unconstitutional,

The PCAOB and the Sarbanes-Oxley Act raise unconstitutionaletsarto

needed liquidity, discourage entrepreneurship and innovation, and hinder U.S.

competitiveness by denying access to needed capital. The highotos

compliance that disproportionately affects smaller public compasiéaving
long-term exponential negative implications for our econdiny.

> The costs and benefits in this context refer to the compliance costs assumed by and the consequential
benefits enjoyed by the complying companies, which in the end will be most likely to affect the firm
value, the wealth of shareholders, etc. Therefore, the burden and welfare of companies and their
shareholders brought about by SOX is the subject matter in this section. The reason for such
qualification is that for groups with different interests, one’s costs can be the other’s benefits. For
example, DeFond et al. (2008) explore the impact of SOX on bond values and find a significant decline in
bond price among bonds issued by firms that are expected to experience relatively large governance
changes under SOX. They conclude that the bond market expect SOX to make managers taking actions
that benefit stockholders at the expense of bondholders.

'® See CFO.com, on Feb. 9, 2006.
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However, according to a survey by KPMG, 68% of the senior execldaids
they believe the Act has boosted investor confidence in corporateican(&PMG
2004).

Quite a few professional reports and academic studies docurnegeaipswing
in audit fees since SOX. The Controller's Report (2005) documentgeadhimb-up in
audit fees for all Big 4 accounting firms in 2004, ranging fréé percent to 134
percent. The Foley & Lardner report finds that the audit feesased significantly for
companies of all sizes between the year 2001 and 2006 (Foleyddra?007). For
example, the average audit fees for S&P Small-Cap companieg dioat period have
increased 311%. In a survey of ninety Fortune 1,000 companies by CRarbes
Associates (CRA 2004), the companies in the sample were esfintahave spent a
total $7.8 million each to implement Section 404, of which $1.9 million wedd fees.
A substantial cross-sectional increase in audit fees witmtti@ ienactment of SOX is
also documented by Beneish et al. (2008) and Hogan and Wilkins (2006).

Although the initial compliance costs can be staggering, peoplepatécand
see the trend of subsequent costs dropping. Rittenberg and Miller £80Bjey finds
that during the first year of implementation, only 14% of the tagapondents felt
benefits exceeded cost. When asked to look ahead and ignore the onestsn8%%
believed benefits would exceed costs, while another 25% perceivectdstatand
benefits would equal out. In the survey on SOX 404 costs by Finaxeeutive
International (FEI 2007), the compliance costs to revenues ratio kegadag since

2004 and reached as low as 0.036% in the year of 2007. The Foley & Leepodr
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examines the overall compliance costs associated with SOX amdhdots that the
costs began to decrease for the first time in 2006 (Foley & Lardner 2007).

The decline of compliance costs over time usually is attributetie fact that
the initial compliance costs may consist of a large amountaof-g outlays and
remediation expenses. The survey by CRA International (2005) showsa tinajor
compliance cost for the first year was related to the remediaf internal control
weaknesses. As the ex-chairman of SEC Christopher Cox mentibtiextRaundtable
Discussion on Implementation of Internal Control Reporting Providhahd on May 10,
2006, 16 percent of 3,900 reporting companies disclosed that their intemedls
were not effective and 1,500 companies reported material weakngssaternal
controls over financial reporting in the first year. But in theose year, only 7 percent
of the 3,000 reported ineffective internal controls and 400 companies dibctagerial
weaknesses.

Some studies try to infer the impact of SOX from the stockketaraction to
SOX related events, but arrive at mixed conclusions. Zhang (20€f/éymps an event
study on a series of major events leading up to the enactme@>ofBd documents
significantly negative cumulative abnormal returns. The results stn@nger for
complying firms with non-audit services and complex business opesatShe also
finds that deferring SOX 404 results in significant cost savingshon-accelerated
filers. Overall, her evidence is consistent with that the ntazkeicipates SOX to
impose significant net private costs to firms. In contrastf bi.g2006) detect an initial

negative stock reaction to the WorldCom fraud announcement but signgicsitive
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abnormal stock returns associated with subsequent SOX events, whiomsistent
with investors expect a favorable impact of SOX. The marketiogs to SOX events
are related to firms’ earnings management positively. Lil.e{2806) interpret the
evidence as investors anticipate that SOX would constrain earmagagement and
enhance the quality of financial reporting.

The following studies examine the impact of a specific SOXi@edue to the
lack of a control group of publicly traded firms unaffected by SOXxha U.S., the
researchers often limit the time frame of interest tgpireod just before the passage of
SOX. By analyzing the merits or shortcomings of specifictmas in the pre-SOX era,
which were prohibited or modified by certain provisions in SOX afteds, they
attempt to infer about the costs and benefits of SOX.

The findings of non-audit service research corroborates SOX8&f1 (SOX
201 hereafter), a provision on auditor independence that prohibits auditors from
providing to their clients any outsourcing services that retatthe clients’ internal
controls or financial reporting. Kinney et al. (2004) investighte rion-audit fees for
restating firms and similar non-restating firms between 19952&08, and find no
relation between fees (for either financial information systedesign and
implementation or internal audit services) and restatements. \dowéhere is a
significantly negative relation between tax services feesestdtements. Through their
examination of outsourcing activities of Fortune 1,000 companies for #reoyd999,
Abbott et al. (2007) find that firms with effective audit comnataare less likely to

outsource routine internal auditing activities to external auditdtsey conclude that,
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depending on the effectiveness of the audit committee, SOX 201 maydiféerent
implications for public companies.

Due to the concern that self-regulated peer review lacks cigdiBiICAOB is
charged to conduct independent inspections of public accounting firms ifajl&DX
Section 104. Hilary and Lennox (2005) examine the peer review progifane [$OX
and find audit firms gain clients after receiving clean opinioosftheir reviewers and
lose clients after receiving modified or adverse opinions, which sisgtfest peer
review opinions provide credible information about quality differences dstvaudit
firms.

In January 2003, SEC adopted Regulation G per SOX Section 401 (b), which
requires enhanced disclosure when any public disclosure is madeaiafial
information that includes a non-GAAP meastréelfin and Hsu (2008) assess the
consequences of the SEC’s non-GAAP disclosure rules resulted @drasd suggest
that the regulations have reduced the opportunistic use of non-GAAPhg=arni

disclosures. Kolev et al. (2008) address the impact of such SOXateadirectly by

= According to Regulation D, a non-GAAP financial measure is a numerical measure of a registrant's
historical or future financial performance, financial position or cash flows that: i. Excludes amounts, or is
subject to adjustments that have the effect of excluding amounts, that are included in the most directly
comparable measure calculated and presented in accordance with GAAP in the statement of income,
balance sheet or statement of cash flows (or equivalent statements) of the issuer; or ii. Includes
amounts, or is subject to adjustments that have the effect of including amounts, that are excluded from
the most directly comparable measure so calculated and presented.
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investigating the quality of exclusion from non-GAAP earningsuad the SEC
intervention and find that $1 of exclusion from non-GAAP earningssscésted with
only 24 cents of expenses over the next four quarters after theeimien, compared to
55 cents of expenses over the next four quarters before theeintten. Bhattacharya et
al. (2007) examine the transactions around earnings announcements corgesning
forma earnings information between 1998 and 2003. Their analysis sutigdstise
market reaction to pro forma earnings information is almosusk@ly attributable to
the less sophisticated investors.

SOX Section 407 mandates the disclosure of financial expert in audit committee.
DeFond et al. (2005) perform an event study on a sample of announcemeeid\of
appointed outside directors to audit committees from 1993 to 2002, and find a
significantly positive market reaction to the announcement only whennéhndy
appointed directors have accounting financial expertise. Also, gindficant reaction
clusters in the firms with strong corporate governance beforeagpeintment. The
study suggests that whether an outside director brought into the candmittee is
deemed as beneficial to a firm is highly contextual.

For some firms, the net costs incurred due to SOX are so haigéh¢y’'d rather
opt out of disclosure requirements under SOX by staying smallg gowimate, going
dark or selecting listing exchange wisely.

Some firms use various methods to lower their public float ostaall. Gao et
al. (2009) present the unintended consequences of exempting smalfrbrmcertain

filing requirements under SOX. Those firms undertook less investmeade more
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cash payouts to shareholders, made more bad news disclosure anddrépoer
earnings than control firms, in order to stay small. lliev (2007 uch@nts that firms
that fail to comply with SOX 404 report lower increases in aueltsfand higher
discretionary accruals relative to firms that fail to qualdythe SOX exemptions. The
market reacted positively on the news of delay of SOX implestiens and negatively
to the news of the regulator's determination to carry on the ingri&ahon process.
Nondorf et al. (2007) find that firms around the threshold appear to tékesato
reduce the market value of equity in the period when the complifmeshold is
measured by dampening stock returns primarily. They also exah@neharacteristics
of the firms successfully avoiding SOX 404: they are less liteelyse a Big 4 auditor,
more likely to be a part of an industry that has experiencethaiteontrol problems,
associated with lower sales growth and more likely to be an avoider previously.

Engel et al. (2007) study firms that went private from 1998 &y 005 and
document a higher going-private frequency after SOX. The magkpbnse to going-
private announcements is higher in the post-SOX period for $mma$ with highly
concentrated ownership structures, indicating that SOX-induced mefitbeare smaller
for these firms.

Leuz et al. (2008) examine a sample of going-fditms who ceased SEC
reporting but continued to trade publicly from 1998 to 2004 and find thaiwioly the

enactment of SOX, a large part of going-dark transactions can be atttibhSEX.

1 According to Leuz et al. (2008), public companies can file for deregistration if they have fewer than
300 shareholders of record, or fewer than 500 holders of record and less than $10 million of assets in
each of the prior three years. A company may deregister its stock for various reasons. Once deregistered,
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Foreign companies may change their listing preferences @&t Piotroski
and Srinivasan (2008) analyze foreign companies’ listing behavior baefateafter
SOX. They find that the listing preferences of large foreigms (between U.S.
exchanges and the London Stock Exchange (LSE)'s Main Market) dohaoge
following the enactment of SOX. However, after SOX, smaleeign firms are less
likely to select NASDAQ over LSE'’s Alternative Investménarket®. Those findings
suggest that smaller firms may face greater costs of &@Xthat SOX has influenced
the listing behavior of foreign firms. However, after surveythg development of
securities law in the U.S., Mahoney (2009) points out that many nond{hfs. diew
the litigation system, not SOX itself, as the largest cost of a U.8glisti

To examine whether the internal control disclosure has informabioterat and
whether it facilitates investment decision making, researclkeadeavor to seek
evidence from the stock price and/or cost of equity perspective.zLeipal. (2006)
employ an experiment study to investigate the value-relevante Gudit opinion on
management’s assessment on internal controls and the value-relesfatite audit
report on internal control over financial reporting, because such laodabgy can
isolate the effects of these two concurrent disclosures from athef®. According to

their results, the audit report on internal controls over financi@rteg is value-

a firm is no longer required to file with the SEC or subject to requirements imposed by the commission
and the stock exchange. If the deregistered firms continue to trade in OTC markets, then they are
“going-dark”. Some other deregistered firms may choose to go private and not to trade any more.

% Alternative Investment Market (AIM) is promoted by London Stock Exchange as an international
market for smaller growing companies.

2% After AS 5 was adopted for audits of fiscal year ending on or after November 15, 2007, auditors are
not required to issue an opinion on management’s assessment any more.
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relevant. According to the analysis by Lord & Benoit (2006), stockop®dnce is
associated with the effectiveness of internal controls presentaaditor's assessment.
In particular, companies that either have no material weakniestbesr internal control,
or are able to identify and correct material weaknessegimedy manner experience
much greater increases in share prices than companies that Bemaish et al. (2008)
examine the market reactions to material weaknesses digdosnder SOX 302 and
those under SOX 404 respectively. They document significantly imegabnormal
stock returns and an increase of cost of capital upon disclasudes SOX 302 only.
For the sample of disclosures under SOX 302, the market reactiomsnf@ccelerated
filers are significantly stronger than those for accelerfiies, suggesting that material
weaknesses disclosures are more informative for smaller tivatdikely have higher
pre-disclosure information uncertainty. Ashbaugh-Skaife et al. (2009)ndod that
auditor-confirmed changes in internal controls are followed by amaserin cost of
equity by 50 to 150 basis poirfts.

Patterson and Smith (2007) propose a theoretical model to inveshigattects
of SOX on internal control strength designed by managers andahtsntrol testing
by auditors. They find that as a result of SOX, internal costrength increases and
the amount of fraud decreases, while the amount of internal contiiogtean either
increase or decrease. They also suggest that extremely higthasts for internal

control testing may induce firms to choose weaker internal control systems.

2 Ogneva et al. (2007) investigate the relation between cost of equity and first-time disclosure of
internal control weaknesses under Section 404. When they control for primitive firm characteristics and
for analysts forecast bias, such association disappears.
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Hart (2009) tries to identify the principles behind SOX fromtladl previous
arguments for regulation. He comments that SOX is more lk@lglitical consequence
than a regulation based on sound principles:

The good news is that the intervention does not seem to have beertexr;disas
fact, it may even have been a mild success (see, e.g., Coates [20Q7R007],
Hochberg, Sapienza, and Vissing-Jgrgensen [2009]). At the sameasirBa)l
[2009] points out, we still do not know definitively whether the 1933 to 1934
Securities Acts were a good thing 75 years after the event! Wausyill not
have the final word on SOX for a while.
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CHAPTER 3
BACKGROUND AND LITERATURE REIVEW: EARNINGS QUALITY

3.1 Earnings Quality

Earnings are a summary measure of firm performance undace¢hgal basis of
accounting. Empirical research shows that investors rely on garmiore than any
other alternative measures of performance, such as cash damggs before interest,
taxes, depreciation and amortization (EBITDA), or sales (Bidtl. 1995; Francis et
al. 2003; Liu et al. 2002).

Earnings numbers are incorporated into the decisions of investmateggt
valuation, performance evaluation, compensation, etc. Graham et al. (Bd@zte
that CFOs believe that earnings are the key metric watblyeinvestors and other
outsiders. Francis et al. (2004) and their successive re$égndvide pervasive
evidence that earnings attributes affect cost of equity syondlui et al. (2007)

document that earnings quality, a measure of information riskpcsrporated by

22 Francis et al. (2005) further distinguish between accruals quality driven by economic fundamentals
(innate accruals) versus management choices (discretionary accruals) and find both have significant
effects on cost of capital, but innate accruals effects are significantly larger than discretionary accruals
effects. Francis et al. (2008) find that the association between voluntary disclosure and cost of capital is
substantially reduced or disappears completely once earnings quality is controlled for and that firms
with good earnings quality have more comprehensive voluntary disclosure than firms with poor
earnings quality.
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analysts in their assessments of investment risk. Therefoneingarquality is an
important research question.
3.1.1 How to Measure Earnings Quality

There is no universal proxy for earnings quality. Indeed, prinalitire provides
a resourceful pool of proxies for earnings quality, in which thet eoployed ones are
earnings attributes and earnings management.

Francis et al. (2004) provide a good summary of earnings attrilautds
characterize them as either accounting-based or market-basledtes depending on
how they are measured. Although each earnings attribute mast eefiéferent facet of
earnings quality, they are not independent from each other; ratime, af them are
highly related to each other. The seven most important earnindsitass identified in
prior literature are discussed below.

Accrual quality. Based on the intuition that accruals are temporary adjustments
that resolve timing problems in the underlying cash flows, DDndediccrual quality as
the extent to which accruals map into cash flow realizationsy Tessure accruals
quality by the extent to which current accruals map into pastrduand future cash
flows and argue that the accrual and earnings quality is dewgygashe magnitude of
the estimation errors in accruals. McNichols (2002) modifiesntbdel by adding in
two variables from the Jones model: the current year changdeis and the current
year level of property, plant and equipment.

In testing for the usefulness of this approach, they find that earnwigtility

and accruals volatility are good proxies for the proposed measuaecafial and
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earnings quality, and that there is a positive association beta@zual quality and
earnings persistence.

Francis et al. (2004) examine the relation between cost of egudyseven
attributes of earnings and find that accrual quality is the domatamtute in terms of
the effect on cost of equity.

Persistence.The time-series persistence of earnings reflects the@uétation
in earnings, and it is measured by the slope of the regressifutuocé earnings on
current earnings (Lev 1983; Lipe 1990). Different components of earniags h
different persistence in future earnings. Sloan (1996) indicates dheings
performance attributable to the accruals component of earningbitexlower
persistence than that attributable to the cash flow componentrohgsar Xie (2001)
decomposes the total accruals in Sloan (1996) into normal accrualsbaodnal
accruals, and examine whether the market rationally pribesrmal accruals. The
results suggest that the low persistence and overpricing of total accuadslasgely to
abnormal accruals. Collins and Hribar (1999) investigate whetheactr@al pricing
anomaly documented by Sloan (1996) for annual data holds for quarterlpathtad
that the market appears to overestimate (underestimate) gistgrare of the accrual
(cash flow) component of quarterly earnings and, therefore, tends tprioge
(underprice) accruals (cash flows).

Lower persistence of the accrual component of earnings carausecd by
earnings management. Dechow et al. (1995) examine a sample rmhgea

manipulations subject to the SEC enforcement actions and find tahtatctuals are
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abnormally high in the years leading up to the year when SE@ealthat earnings are
overstated and are abnormally low thereatfter.

Predictability. The prediction of earnings is very important for valuation and
investment purposes. Graham and Dodd (1951) suggest the idea that amigse
can be used as a starting point for future earnings prediction.néinabsence of
indications to the contrary we accept the past records assattheastarting basis for
judging the future.” The predictability of earnings is a functebnhe average absolute
magnitude of the annual earnings shocks in the regression of éatum@gs on current
earnings (Lipe 1990).

Smoothness.Smoothness of earnings is usually measured by the volatility of
earnings relative to some benchmark, such as cash flows (Lauz2803; Lang et al.
2006; Barth et al. 2008). According to Lang et al. (2003), firms inymansdictions
tend to use discretion in accounting to smooth the reported earniagmstAll else
equal, a smaller variance of the residual suggests earningdglsng. Another measure
they used is the negative correlation between accruals and cash flased on the
argument that the more negative the correlation between acendilsash flows, the
more likely firms use accruals to smooth variability in casiwé$l so as to smooth
earnings.

Graham et al. (2005)’s survey indicates that earnings volagdyces earnings
predictability. Dichev and Tang (2009) test this notion and find the empirical support.

Value-relevance. The value relevance of earnings pertains to “whether

accounting earnings measurements are consistent with the umgleeyents and
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information set reflected in stock prices”. A commonly seenimefrvalue-relevance

of earnings is the power of accounting earnings in explaininghtésege of stock price,

i.e. the B from the regression of returns on earnfigénother frequently used metric

of value-relevance of earnings is the association betweenedpEatnings and change

in market price¥' (Dechow 1994; Ewert and Wagenhofer 2005), or as called, earnings
response coefficient (ERC).

According to Easton et al. (1992), ERC arfdoRthe return-earnings regression
over a longer horizon are much higher than their counterparts fhemannual
estimation. However, Hayn (1995) argues that the results anandyi attributed to the
effect of losses because longer accumulation periods mean alikeliGood that the
aggregated earnings variable is negative. Lipe (1990) documentERttis an
increasing function of both the predictability of the earningsesand the time-series
persistence of earnings.

Timeliness.According to Ball et al. (2000), timeliness is defined as tiengxo
which current period accounting income incorporates current per@tetc income.

R? from the reverse regressions of earnings on returns is useshtura the timeliness
of earnings (Bushman et al. 2004; Ball et al. 2000)

Conservatism.Conservatism or asymmetric timeliness is defined in Basu (1997)

as the extent to which current period accounting income asymmigtiivebrporates

economic losses (bad news) relative to economic gains (good rigags).interprets

> See, for example, Lev (1989), Hayn (1995), Collins et al. (1997), Francis and Schipper (1999) and Barth
et al. (2008).
** See, for example, Dechow (1994) and Ewert and Wagnhofer (2005).
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conservatism as the result of the accountants’ tendency to reghigher degree of
verification to recognize good news as gains than to recognizedveglas losses. The
ratio of the reverse regression coefficient on negative returrtBetacoefficient on
positive returns is often used to measure conservatism (Basu 1§9%Y;aRd Walker
1999).

Basu (1997) examines the sensitivity of reported earnings to gdoaidonews
between 1963 and 1990, and documents that the contemporaneous sensitivity of
earnings to negative returns is two to six times that of earnings to posttives:

If we agree that the above attributes are to measure eamgiadity without
asking the causes (by estimation errors or management maioipsiiathen earnings
management flags low quality earnings due to the managers’ intention ofeatding
stakeholders. Prior research interprets high quality earningaramgs that exhibit less
earnings management (e.g. Barth et al. 2008) and suggests sexasales of earnings
management, which are discussed below.

Accruals measures have been used extensively in prior researekloaes the
relation between earnings management and accruals, and/or eago@gy and
accruals. In the early studies like Healy (1985) and DeAnd€186), total accruals or

the change of total accruals are used mostly as a measaranafyjement discretion.

2 Healy and Wahlen (1999) define earnings management as: “Earnings management occurs when
managers use judgment in financial reporting and in structuring transactions to alter financial reports to
either mislead some stakeholders about the underlying economic performance of the company or to
influence contractual outcomes that depend on reported accounting numbers.”
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Later, the discretionary accruals estimated from the Jones|Nmees 1991) and its
augmented versions (Dechow et al. 1995; Kothari et al. 2005; Larckér2§07) are
widely accepted as a proxy for earnings management (eckeBet al. 1998; Bédard
2006). In some studies (e.g. Ashbaugh-Skaife et al. 2008), accruaaresare used
as alternatives to accrual quality in measuring earnings quality.

Another proxy for earnings management is the loss avoidanceumdaby the
frequency of small positive earnings as in Barth et al. (2008)Langd et al. (2003;
2006). In addition, some studies use either incidence or magnitudstateneents to
measure earnings management (Lee et al. 2006). Hribar and J@Kia} (grovide the
evidence that accounting restatements lead to both decreases in expactesbitnings
and increases in the firm’s cost of equity capital.

Apart from the above two approaches to evaluating earnings qusditye
recent studies adopt a risk perspective in measuring earningy.doeker et al. (2006)
view earnings quality as a measure of information risk and amalyreturns-based
measure of earnings quality—e-loading, the slope coeffidfemt a regression of a
firm’s daily excess return in a year (or a quarter) ofa@or-mimicking portfolio
capturing earning quality. After all dimensions are examinleey ttonclude that e-
loadings perform well in capturing earnings quality.

3.1.2 Factors Related to Earnings Quality

Prior research documents a number of firm-specific operatincgaatikastics

that affect firms’ accrual quality. DD posit that largemfs have more stable and

predictable operations and therefore are less susceptible tolasstiozation errors,
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and that the greater the frequency of reporting negative earinmegkwer the accrual
quality because losses are indicative of unusual operating environoadints et al.
(1997) investigate systematic changes in the value-relevanearpnings and book
values over time and document a shift in value-relevance from earoifgpok values,
which is claimed to be associated with the increasing signdecaf one-time items, the
increased frequency of negative earnings, and changes in avémagside and
intangible intensity across time.

If a firm reports negative earnings or earnings with atgresccruals component,
then the quality of earnings is expected to be lower. Hayn (199%)ramts a lower
value-relevance for losses than for gains and interpret it agdparted losses are
perceived by investors as temporary. Sloan (1996) points out thathekileash flows
from operations and accruals contribute to current earnings, ntugarnings
performance is less likely to persist if it is primarigtributable to the accrual
component of earnings as opposed to the cash flow component.

Managers may have different incentives to manage earningsohffgensation
contracts are likely to affect the managers’ manipulationtemgit to maximize bonus
awards (Healy 1985; Holthausen et al. 1995; Guidry et al. 1999).obhgerurity and
expected tenure of the CEO also have a play in the chanfgeqgoency of earnings
management (DeAngelo 1988; Dechow and Sloan 1991). Teoh et al. (1998) fijrac tha
compared to non-IPO firms, IPO firms are more likely to haeme-increasing
depreciation policies and bad debt allowances in the IPO year andeveral

subsequent years. Firms facing financial distress are lilcelseport large absolute
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abnormal accruals (Dechow et al. 1995; DeAngelo et al. 1994; McNi&tis;
Kothari et al. 2005).

A system with good checks and monitoring can usually enhance earningg. qualit
Myers et al. (2003) document a positive relation between auditor tandrearnings
quality, measured by current accruals and discretionary ascrUsing different
measures of earnings quafity Ghosh and Moon (2005) and Gul et al. (2009) each
independently document a positive relation between earnings qualityditor daenure.
Gul et al. further point out that such association is weaker fosfaudited by industry
specialists compared to non-specialists. In their study on fdimmyg in S&P 500, Al
et al. (2007) find that family firms, compared to non-family 8rmexhibit lower
discretionary accruals, higher predictability of earnings componerdash flows, and
larger earnings response coefficient. Wang (2006) presents evitleicéounding
family ownership is associated with lower abnormal accruatseater earnings
informativeness, and less persistence of transitory loss compame@isings. Leuz et
al. (2003) provide evidence that the extent of earnings smoothing appéderighly
associated with investor protection. Compared to the firms fromotietrees with low
investor protection, firms in the U.S. exhibit lower levels of smiogt However,
Larcker et al. (2007) finds a weak association between abnaguoalals and fourteen

governance factors.

?® Ghosh and Moon (2005) use earnings response coefficient from contemporaneous returns-earnings
regressions to measure investor perception of earnings quality ; Gul et al. (2009) use the discretionary
accruals generated from the model by Ball and Shivakumar (2006) to measure earnings quality.
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The quality of earnings is also affected by the finan@pbrting process. As
documented in Brown and Pinello (2007), the fourth quarter earnings inledse
earnings management than the first three quarters. Followingirthibe research of
earnings quality, due to the distinctions between annual and intarnnings, it is
inappropriate to generalize about both types of earnings from esthdt. rTherefore, to
be rigorous, it is essential to clarify which type of earnisghe focal point. | discuss

this in the next section.

3.2 Interim vs. Annual Earnings

Interim earnings are less precise (Mendenhall and Nichols 19&B)mere
subject to managers’ discretion than annual earnings (Palepu 1988) ff€éhendes in
financial accounting standards and auditor involvement are two priazantyibuting
factors, which are discussed below.

3.2.1 Differences in interim and annual financial reporting/audit processes

Earnings in the fourth quarter are very different from thoséhe first three
interim quarters because the fourth-quarter earnings are closkty tige annual report,
which is subject to more stringent financial accounting rules asr@ mgorous annual
audits”.

Financial accounting standards are more lenient on interim reporting

Accounting Principles Board Opinion No. 28terim Financial Reportingadopts an

*” Mendenhall and Nichols (1988) mentioned another financial reporting process factor that contributes
to the less precise estimate of interim cost than would be expected at fiscal year-end: the timelier
announcement of interim financial information.
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integral approach for interim reporting and views each interinogbgarimarily as an
integral part of the fiscal year period (AICPA 1973). Under sucipgnoach, managers
exert more professional judgment in arriving at interim eamthgn annual earnings,
due to the fact that all the allocations in each quarter depenthonagers’ anticipation
for the rest of the fiscal year (AICPA 1972). Indeed, Elliott Shdw (1988) find that a
majority of write-offs take place at the end of the fisgzr rather than during interim
quarters, which is consistent with managers having more discratioexpense
recognition in interim quarters.

The integral approach also implies that, at the end of a fyeea| the managers
need to adjust the fourth quarter earnings to reverse the miaegiin the first three
guarters so as to achieve a reliable annual earnings numbeanBaShroff (2002)
show that reversal of earnings changes in the fourth quartemimmaan phenomenon
from 1985 to 1998. Such a phenomenon is consistent with the hypothesis lofg‘sett
up”?® effect in the fourth quarter mentioned in Collins et al. (1984).

Besides the fact that the fourth quarter is subject to margent accounting
rules than the first three interim quarters, the differencetsvden them are also
attributable to the different treatments by public accountantsarual reports from
SEC registrants must be audited by independent auditors, whilaténami financial
information needs to be reviewed only. Moreover, not until March 2000, tGeb8&an

to mandate the timely review. That is, before March 2000, firms codbse to

*®The settling up effect in the fourth quarter refers to the situation that the fourth quarter reported
earnings is the sum of the earnings of fourth quarter plus any corrections for estimates of interim
quarters.

41



postpone the review of their interim financial reports to the entheffiscal year
(Manry et al. 2003). Compared to an independent audit, an interim reaewa totally
different objective and involves much less amount of auditors’ wor&nidel et al.
2002). The objective of an audit is to provide reasonable assurancefessng the
opinion that financial reports are in conformity to GAAP, while atenm review
doesn’'t provide such assurance and review procedures are limited piynéga
analytical procedures and inquiries (AICPA 2002). Mendenhall and Nichols (19@8) not
that management has more opportunities to manipulate interim earwimgn the
earnings reports are unaudited.
3.2.2 Differential Impacts of Interim vs. Annual Financial Reporting

In light of the differences discussed in the preceding section,opievesearch
has documented that annual and interim earnings are associatedffertdntiearnings
management behavior, earnings forecast properties, and capital mackehsea

Dhaliwal et al. (2004) find that firms decrease their annuakfte tax rate
(ETR) from the third to the fourth quarter as earnings absergx@gnse management
fall short of the consensus forecast. Comprix et al. (2009) find shiataged effective
tax rate (ETR) in the first, second, and third quarters atersgsically higher than that
at the year-end. The initial ETR increases are more litcelye reversed when firms
would have missed their analysts’ earnings forecasts withouetleesal. The results
are consistent with that managers use high ETR to create slacksyiamidllse them to
manage net income upward later. For a sample of firms eatialysts’ forecasts over

the period 1993-2005, Brown and Pinello (2007) document lower income-increasing
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earnings management in the fourth quarter than in the intprarters. They conclude
that annual reporting curbs the earnings management more effedhiaa interim
reporting. In addition, In light of the difficulty in differentiating the reofsom earnings
management in the fourth quarter, Jeter and Shivakumar (1999) suggése ttest of
earnings management may be less powerful in the fourth quarterirthaterim
quarters.

Consistent with the hypothesis of a “settling up” effect in finarth quarter,
Collins et al. (1984) document a very strong pattern of higher fdregass associated
with analysts and time-series models in the fourth quarter themninguarters. Basu et
al. (2005) replicate and extend Collins et al. (1984) and find that, duféifg-2004,
analysts’ earnings forecasts for the fourth quarter aredesgrate than for interim
quarters. Both the larger forecast errors for losses inotiméhf quarter and the higher
frequency of fourth-quarter loss seem to explain the result.

Some studies document the fourth-quarter seasonality in markétoneéta
earnings. Kross and Schroeder (1990) find that, for smaller firesnagnitude of the
abnormal return around earnings announcements in the fourth quartgeigian that
in interim quarters. Salamon and Stober (1994) document smaller earespgsise
coefficients in the fourth quarter than in the interim quarterd&h large and small
firms. If the earnings announcement contains bad news, then acctwrdendenhall
and Nichols (1988), market reacts more negatively to bad news inirshehfee
guarters than in the fourth quarter, because investors perceive msahageg more

discretion over cost estimates in interim quarters.
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3.3 Earnings Quality around SOX and Other Requlatory Reforms

Don Nicholaisen, the ex-chief accountant at the SEC, talked about whether SOX
is likely to promote earnings quality,

| suspect that the costs are not easy to estimate, but | know that it is @yleerto

to quantify the benefits. However, given the massive financialdsds, decline

in market capitalization, and resulting loss of investor confidemoeii markets,
| believe that, of all of the recent reforms, the internalrebméquirements have
the greatest potential to improve the reliability of financial reporting.

There are both direct and indirect evidences that the implenoentait SOX
improves earnings quality. For example, based on annual earnitagCadéduen et al.
(2008) document a steady increase in accrual-based earninggemam up to just
before the passage of SOX over the period from 1987 to 2005 and a sherp altet
SOX. The evidence from a subsample of firms that just achieveednsings
benchmarks suggest they use less accruals management and eaomarnings
management after SOX. This notion has been mentioned in the surGligm et al.
(2005): SOX may have changed the mix of earnings managemeritammsaos
employed by managers. Lobo and Zhou (2006) investigate whether B&ahges the
conservatism in financial reporting and find that firms repoxelr discretionary
accruals and financial reporting is more conservative afieX. Purney et al. (2009)
explore the quality of financial reporting of firms that operateoffshore financial
centers between 1998 and 2007 and find that the enactment of SOX gsijgifica
decreases accrual management of offshore firms.

Some other studies examine the impact of similar internal comtfmims that

took place in the U.S. history or in a jurisdiction outside of U.S. @lehose studies
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show that internal control reforms improve the earnings qualityaffected firms.
Altamuor and Betty (2006) study the FDIC improvement Act of 198MCFA), which
requires large banks in the U.S. to report annually management'srasgéf the
effectiveness of their internal controls over financial reportifbe evidence is
consistent with FDICIA reforms leading to improvements in eamingality of
affected banks compared to unaffected banks. Brown et al. (2008)ses®f European
firms as a control sample, to investigate whether the internalotoagulation, 1998
German legislation on control and transparency (KTG) leads to impeus in
earnings quality for German public companies. They conclude th& K€reases
earnings quality through effective internal control. In theirdial work, Ewert and
Wagenhofer (2005) demonstrate that tighter standards, which makeseitcostly for
the manager to achieve a desirable level of earnings manaiyanaease earnings
guality, as measured by the variability of reported earningshendssociation between
reported earnings and the market price reaction.

The internal control deficiency disclosure mandated by SOX makesssible
to employ a matched-sample setting to empirically testrehation between internal
control deficiencies and earnings quality in the post-SOX eshAb&ugh-Skaife et al.
(2008) provide cross-sectional and inter-temporal evidence that difésrémanternal
control effectiveness have a significant impact on accrual tyu&8pecifically, firms
that disclose internal control deficiencies exhibit greaterenwisaccruals and larger
abnormal accruals than the firms without internal control dmfaes disclosures.

Overtime, the improvements in accruals quality for firms thatlase internal control
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deficiencies and remediate the problem afterwards are ngméicant than the firms
that only disclose but not remediate the deficiencies. Dayi €2007a) examine the
relation between accruals quality and internal control between 2002 anda@@05
document a relation between weaknesses in internal controls overidinaaporting
and poor accrual quality. They further find that such an associatimostly driven by
the weaknesses related to overall company-level controls, \ahechenerally difficult
to detect.Bédard (2006) investigatewhether SOX 302 and 404 internal control
requirements improve the earnings quality of SEC registearddind the evidence that
managers reverse prior extreme large accruals in thioglise year. For companies
with effective internal controls based on their SOX 404 reportaltiselute unexpected
accruals decrease significantly in the year of their iim&rnal control disclosure from
the year before. Overall, the results suggest that SOXnaiteontrol requirements

result in an improvement in earnings quality.
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CHAPTER 4
HYPOTHESIS DEVELOPMENT

4.1 Interim Earnings Quality around SOX

This section develops testable hypotheses on the interim earnings qualitgt ar
the enactment of SOX.

As discussed in Chapter 2, SOX was signed into law in 2002 withithefa
restoring the public trust in financial reporting. To achieve thesiom, the Act
emphasizes internal controls for ensuring the accuracy of felameports and
disclosures, among all the provisions, by mandating internal chewttsbalances,
clarifying the responsibility of the top management, and requinbgnsive auditor
involvement. All these requirements are expected to beef up theahtentrol system
in firms, which is designed to identify unintentional errors ang@eide intentional
manipulations and frauds. With reduced unintentional estimation errorsuabdd
intentional managerial manipulations, the quality of reported earoamgd¥e improved
(Manry et al. 2003). Accordingly, it is reasonable to expect inetceaarnings quality
after SOX. Indeed, Cohen et al. (2008) document a decline in abased earnings
management after SOX using the annual data. In this studyyd ctinterim earnings
and hypothesize that SOX improves the quality of interim earnasgsvell. The

arguments are presented in the following paragraphs.
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First, SOX internal control provisions increase management’s rabpiygor
and involvement in establishing and maintaining internal controls ovencfada
reporting. SOX 302 requires a company’s management to certifiedyand annually
regarding the company’s internal controls over financial rapprtiSpecifically,
management is required to evaluate the effectiveness of threaintontrols on a
quarterly basis (i.e., within 90 days prior to the quarterly remort) disclose (1) any
significant deficiencies in the design or operation of internalrotsnbver financial
reporting, (2) any fraud that involves employees who are relatedternal control
activities, and (3) any significant changes in internal controtgtaer factors that could
have a significant impact on the internal controls. Moreover, aluygdo comply with
SOX 302 is accompanied with the fine of no more than $5,000,000 or the impgisionm
of no more than 20 years or both. These new certification requirearahtsgnificant
criminal penalties are likely to motivate top managers riwesfor a better and more
efficient internal control system. Under SOX 302, deficienmiesiternal controls are
more likely to be identified and corrected in a timely mannem isproved and
periodically monitored internal control system is thus more likay discover
unintentional errors and curb intentional manipulations, which in turn, witove the
quality of interim earnings.

Second, SOX 404 further requires auditors to provide an opinion on the
management’s assessment on internal controls over financialingpaevhich is likely
to increase the extent and amount of audit work that needs to be pfduring

interim periods. According to AS 2, the auditor should perform smoesdures on a
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quarterly basis to provide a basis for determining whether theslisel about changes
in internal control over financial reporting is accurate and inpt@amce with SOX 302
(PCAOB 2004). To fulfill this responsibility, auditors are regdito perform a list of
procedures on a quarterly basis, which includes inquiring of managesbenui
significant changes in the design or operation of internal controlfioaacial reporting,
evaluating the implications of misstatements as it relatesffective internal control
over financial reporting, and determining on any material chamgaternal control
over financial reporting. Under AS 2, auditors are also responsib®fomunicating
with appropriate parties in case of noncompliance. Moreover, to obtaimegidbout
the operating effectiveness of internal controls, auditors arey likeperform specific
tests during interim periods. A common example is the testsTfaydtem, which
mostly take place in interim periods. In this regard, AS 2 providetagce on how to
report on the effectiveness of internal controls as of the yeausing the evidence
collected at an interim date. In particular, auditors can pertbartests at an interim
date as long as the tested controls are not those over (l)icsighihon-routine
transactions, (2) accounts or processes with a high degree oftisitgjec judgment in

measurement, or (3) the recording of period-end adjustments (PCAOB 2004).

According to the Blue Ribbon Committee, commissioned by the SEC
improve the oversight of the financial reporting process, incdegs®lvement by the
outside auditors and audit committee in the interim financial tiegoprocess should
result in more accurate interim reporting (BRC 1999). Manry .e{28l03) find that

timely-reviewed interim earnings are of higher quality, &tidedge et al. (2000) show

49

to



that firms with timely reviews record fewer fourth-quarégljustments than do firms
with retrospective reviews, both of which are consistent with tRC’B claim.
Therefore, the increased auditor involvement in interim reportingt@a@&OX 404 is
expected to improve interim earnings quality.

The above discussion suggests the first hypothesis in this study:

H1: The quality of interim earnings improves after the enactment of SOX.

4.2 Change in Earnings Quality around SOX (Interim versus Annual)

This section discusses the second hypothesis which predicts thaaphe
between annual and interim earnings quality decreases in the&S@dstera. As
discussed in Chapter 3, previous research indicates that the quality of irgeringe is
lower because managers have more discretion in expense recognitioterim
reporting and interim earnings are only subject to review whitdsgsrigorous than an
independent audit. If SOX 302 increases the management's responsibilit
establishing and maintaining internal controls on a quarterly baslsS®OX 404
increases the auditor’'s involvement in interim reporting (as disdussthe preceding
section), then the gap in earnings quality between annual andminteporting is
expected to decrease after the passage of SOX. Thus, the dequottesis is
formulated as follows:

H2: The gap in earnings quality between annual and interim reporting
decreases after the enactment of SOX.
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CHAPTER 5
METHODOLOGY

5.1 Measures of Earnings Quality

Following prior research, | use two approaches to measurimgngarquality:
the earnings-management approach (Cohen et al. 2008) and the -eattnibgs
approach (Francis et al. 2004; Dechow and Dichev 2002; Manry et al. 20@ix. the
earnings-management approach, | use the discretionary actrualsasure earnings
guality. Under the earnings-attribute approach, both the accountiag-fias accrual
quality) and the market-based (i.e. the value-relevance of earnings)tatt are used.
5.1.1 Earnings Management

As a proxy for earnings management, | use the abnormal acestaisated
from the modified Jones Model as described in Dechow et al. (1888i0lling for
performance as in Kothari et al. (2005). For annual data, thessegmemodel is as
follows:

A, 1 AREV,-AAR, . PPE, EBEIT
f_ N , , , ,
Asset,, = Assef,_, ~  Assef, ® Asset,, ° Asset,,

Eit

(1)
where:

TA; = total accruals for firm i in year t, computed as eamihgfore extraordinary
items (annual Compustat data item IB) minus cash flow from tpesa(annual
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Compustat data item OANCF), adjusted for extraordinary items dascbntinued
items®( annual Compustat data item XIDOC);

Assets, .1 = total assets (annual Compustat data item AT) for firtitheend of year t-
1;

AREV; = change in revenues (annual Compustat data item SALE) for fnom year
t-1;

AAR: = change in accounts receivable (annual Compustat data iterf) R&dirm i
from year t-1,

PPE: = gross value of property, plant and equipment (annual Compustat elata it
PPEGT) at the end of year t;

EBEIT;; = earnings before extraordinary items (annual Compustat datdB) for firm
i in yeart.

For each firm-year observation, all the other firm-year obsensafrom same
year and the same industry (based on the two-digit SIC codesadeto estimate the
model. The estimation procedure requires at least 10 firm-yearvath®ns within an
industry-year group. Accordingly, there is a unique set of estin@ietficients for

each firm-year observation.

To derive the firm-year specific discretionary accrudl4(, ), the firm-year

specific coefficient estimates from Equation (1) are used as follows:

A TA, o 1 » AREV, —-AAR, . PPE, . EBEIT,
DA, = —— 9, + 9, ’ ~+ 6, —+ 5, '
" Asset,, Assef, , Assef, , Asset, , Assef, ,

2

For quarterly data, the regression model is as follows:

*® Same as in Koh et al. (2008), this study computes total accruals as earnings before extraordinary items
less cash flows from operations (data item OANCFY) plus extraordinary items and discontinued items
(data item XIDOC).
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Assef,, ° Asset,,

+&

iq

)

+
Asset “Asset,, ° Asset,,

ihg-1

where:

TA ¢ = total accruals for firm i in quarter g, computed as earnefisre extraordinary
items (quarterly Compustat data item IBQ) minus cash flomfoperations (quarterly
Compustat data item OANCE®), adjusted for extraordinary items and discontinued
items (quarterly Compustat data item XIDOCQ);

Assets .1 = total assets (quarterly Compustat data item ATQ) far fiat the end of
quarter g-1;

AREV4 = change in revenues (quarterly Compustat data item SALE@)rfor from
quarter g-1;

AAR 4 = change in accounts receivable (quarterly Compustat dataREGTQ) for
firm i from quarter g-1,;

PPEq = gross value of property, plant and equipment (quarterly Compussaitelait
PPEGTQ) at the end of quarter q;

EBEITi 4 = earnings before extraordinary items (quarterly Compustatitgsn IBQ) for
firm i in quarter q.

For each firm-quarter observation, all the other firm-quarterreédsens from
the same quarter and the same industry (based on the twol@igib8e) are used to
estimate the model. The estimation procedure requires at 1€adirm-quarter
observations within an industry-quarter group. Accordingly, there usigue set of

estimated coefficients for each firm-quarter observation.

**n the quarterly Compustat database, although there is a term for quarterly cash flow from operations
(OANCFQ), the value of quarterly OANCFQ is not provided. Only the year-to-date cash flow from
operations (OANCFY) is available. Therefore, except for the first fiscal quarter, in which OANCFQ is the
same as OANCFY by construct, in order to obtain OANCFQ for the current quarter, | subtract OANCFY for
the last quarter from OANCFY for current quarter. The amount of extraordinary items and discontinued
items on the quarterly cash flow statement (XIDOCQ) is obtained through the similar approach. That is, |
subtract XIDOCY for the last quarter from XIDOCY for current quarter to obtain the XIDOCQ for the
current quarter.
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To derive firm-quarter specific discretionary accrudB(, ), the firm-quarter

specific coefficient estimates from Equation (3) are used as follows:

« _ TAq s 1 AREV,-AAR, ¢ PPE, . EBEN,

X - ' + ’ ) + , + ,

9 Asset,, = Assef,, Assef,, *Asset,, ° Asset,,
(4)

Both signed discretionary accruasd absolute value of discretionary accruals
from Equation (2) or (4) are used to measure earnings managexrggher positive
discretionary accruals PDA) value implies more income-increasing earnings
management. To facilitate interpretation, | use the absolute valu@egative
discretionary accrualgNDA|) to indicate the magnitude of income-decreasing earnings
management. A higher absolute value of negative discretionary Bc@NIDA|) value
implies more income-decreasing earnings management. Foab$mute value of
discretionary accrualABSDA, the higher the value, the more earnings management is
implied.

5.1.2 Accrual Quality

| use the model proposed by DD and augmented by McNichols (2002) to
measure accrual quality. In the DD model, accrual qualitygasured by the extent to
which current accruals map into cash flow realizations. In light the change in sales
revenue and property, plant and equipment (PPE) are important in farpagtations
about current accruals, McNichols (2002) proposes controlling for theséactors in
the DD model. For annual data, the model is as follows (allblagare scaled by the

total assets at the end of the preceding year):
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TACC,, CFO,,, CFO,, CFO; .

:¢0j+¢1j ' +¢2j ’ +¢3j—'

Assets, , ‘ " Assets, , " Assets, " Assets,
ARev;, PPE; ,

vp, — I g T
ba. Assets,, ' Assets,, " )

where:

TACG; = total accruals for firm j in year t. Total accrualsi&fined as income before
extraordinary items (annual Compustat data item I1B) minus ftashfrom operations
(annual Compustat data item OANCF), adjusted for extraordinams it@nd
discontinued items (annual Compustat data item XIDOC);

CFQ;; = cash flow from operations for firm j in year t;

CFQ .1 = cash flow from operations for firm j in year t-1;

CFQ+1 = cash flow from operations for firm j in year t+1;

ARey; = change in revenues (annual Compustat data item SALE) irfiorj ffrom
preceding year;

PPE: = gross value of property, plant and equipment (annual Compustat efata it
PPEGT) for firm j at the end of year t;

For each firm-year observation, all the other firm-year obsensain the same
year and the same industry (based on the two-digit SIC codesadeto estimate the
model. The sample requires at least 10 firm-year observatidhsan industry-year

group. As a result, there is a unique set of estimated coefficienteach firm-year

observation. The estimation of Equation (5) yields firm-year speo#idualsy,;, ,

which reflect the accruals that are unrelated to cash floizatans and form the basis
of the accrual quality metric.
After adapted for quarterly data, the model is operationalaedollows (all

variables are scaled by the total assets at the end of the preceding:quarter
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~ CFO, CFO
= oyt et St
Assets,, ' "' Assets,;  Assets,, ' Assets,,
ARev. PPE,
+ ¢4]_ —J’q+ 5. _ e
" Assets,,  Assets,

j,q+4

TACC, CFO,

+Ui,q

(6)

where:

TACGq = total accruals for firm j in quarter g. Total accrualsiesined as income
before extraordinary items (quarterly Compustat data item MB@Qyus cash flow from
operations (quarterly Compustat data item OANCFQ), adjusteckfi@oedinary items
and discontinued items (quarterly Compustat data item XIDOCQ);

CFQ,q = cash flow from operations for firm j in quarter q;

CFQ, 44 = cash flow from operations for firm j in quarter g-4;

CFQ,4+4 = cash flow from operations for firm j in quarter q+4;

AReyq = change in revenues (quarterly Compustat data item SALEYirfor from
preceding quarter;

PPE,, = gross value of property, plant and equipment (quarterly Compussattelait
PPEGT) for firm j at the end of quarter q;

For each firm-quarter observation, all the other firm-quarter wagens in the
same quarter and the same industry (based on the two-digit S& aw used to
estimate the model. The sample requires at least 10 firm-goagervations within an
industry-quarter group. As a result, there is a unique set ofagstintoefficients for

each firm-quarter observation. The estimation of (6) yields firartgu specific

residualsy; , , which reflect the accruals that are unrelated to cash #alizations and

form the basis of the accrual quality metric.
After the residuals from the DD model are obtained, the standardtida of

residuals usually is used to measure accrual quality. Theréwareapproaches to
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computing the standard deviation of residuals, the details of whighr@veled in the
following paragraphs.

Francis et al. (2005) use a time-series approach and compuiertrspécific
measure of accrual quality by taking the standard deviatiomnofsipecific time-series
residuals from the DD model over five consecutive years up toutinent year. Their
approach, however, is not a good fit for this study. To examine the cbérgerual
quality over time, the research design needs to make surd¢hatetasures of accrual
quality for the pre-SOX and post-SOX periods do not have overlapping compdhents
| follow their approach, my testable post-SOX sample will be very lirflited

To overcome the concerns over applying Francis et al. (2005) sagipto this
study, | follow Barth et al. (2008) and construct the metric ofwad quality using a
cross-sectional approach. Within each industry-quarter (or indysany group, all the
firm residuals are pooled together to generate one standardiaevica facilitate the
interpretation, | use the inverse of the standard deviation athal metric of accrual
quality (AQ) because higher standard deviation signifies lower accrual yquabr
example, the accrual quality of industry i in yearAQ);) is the inverse standard
deviation of all firm-specific residuals from year t within industry i, i.e

AQ, =1/STDEMY,), ©)

Similarly, the accrual quality of industry i in quarter Q) is the inverse

standard deviation of all firm-specific residuals from quarter q within inguste.,

*n the computation of accrual quality for the years after SOX, to avoid using residuals from pre-SOX
period, the earliest post-SOX year to be used is the year of 2007. To calculate accrual quality through
this method for any years before 2006, residuals from pre-SOX periods would be used.
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AQ, =1/ STDEMv,), ©)

The cross-sectional approach has two advantages. First, it ali®astudy to
retain the data from 2003 through 2006 in the post-SOX sample. Sebhenshnple
selection criterion requires at least 10 observations within esdtistry-quarter or
industry-year group, providing adequate observations to calculaséatiard deviation
of residuals cross-sectionally. However, the tradeoff is beaatcrual quality metric is
computed at the industry level rather than at the firm level. iesuwalt, in the following
multivariate tests, some adjustments need to be made to contedlleario make sure
that they also represent the data at industry level.

As a supplemental test, | also construct the accrual quabtyiarusing the
Francis et al. (2005) approach. The accrual quality is caldufateeach firm-year or
firm-quarter based on the firm-specific time-series residfi@ms the DD model.
Specifically, the accrual quality of firm j in yearA@,) is the inverse of the standard
deviation of five consecutive annual residuals starting from t-4 to t,

AQ,, =1/ STDEMv), (9)
where t equals t-4, t-3, t-2, t-1 and t.

Similarly, the accrual quality of firm j in quarter 4@,) is the inverse standard

deviation(STDEV)of residuals from the same quarters across five consecutive years,
AQ, , =1/ STDEVy;), (20)

where g equals g-16, g-12, g-8, g-4 and q.
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Similarly, a higher standard deviation of residuaBlIDE\ implies lower
accrual quality. Due to the aforementioned data limitation, my post-SOX e&onphis
supplemental test is restricted to the firm-quarters in dae gf 2007, the fifth year of
the post-SOX period.

5.1.3 Value Relevance

Consistent with Dechow (1994) and Manry et al. (2003), the value relesénce
earnings in this study is measured as how the variabiligyoak returns is explained by
the variability of contemporaneous earnings. | use the adjuéfeoniRthe regression of
stock return on accounting earnings to measure the value rele¥)aaf @arnings. A
higher adjusted Rimplies higher value relevance of earnings. For annual data, the
model is as follows:

RE'I}]t =0{0+051NILt +&;, (11)

where:

RET;: = raw stock returns (CRSP data item RET) cumulated for firm j duringt;year
Nl;: = net income before extraordinary items (annual CompustattdatdB) for firm j
in year t, scaled by market value of equity at the beginningarf t. The market value
of equity is a product of common shares outstanding (annual Compustatedata
CSHO) and stock price (annual Compustat data item PRCC_F).

For quarterly data, the model is as follows:

RET ,=a,+aNI;  +¢;, (12)
where:

RET; 4 = raw stock returns (CRSP data item RET) cumulated for firm j during qugrte
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Nljq = net income before extraordinary items (quarterly Compustatigen 1BQ) for
firm j in quarter q, scaled by market value of equity at thginméng of quarter g. The
market value of equity is a product of common shares outstanding (qu&denpustat
data item CSHOQ) and stock price (quarterly Compustat data item PRCCQ

Prior literature provides two approaches to estimating the magresf stock
return on earnings so as to measure the contemporaneous associatesn beturn
and earnings, i.e. value relevance. Using a time-series appfeancis et al. (2004)
generate the value-relevance metric of adjustefbiRa specific firm-year by estimating
the regression of stock return on earnings over ten-year rolling windows. Hottener
approach is not a good fit for this study. To examine the chainggdue-relevance over
time, the research design needs to make sure that the measures of iprfer3e< and
post-SOX do not have overlapping components. However, if | generate adifsted
following Francis et al. (2004)’'s method, a direct consequence ishirat will be no
usable value-relevance data in the post-SOX period in my sample.

To overcome the issue over applying Francis et al. (2004) approduh sbudy,
| follow Barth et al. (2008) and estimate each regression -sexg®nally. For each
year or quarter, Equation (11) or (12) is estimated within an indgstyp (with at
least 10 firms). By that, | presume the constant relation betec@emporaneous stock
return and earnings within a specific industry-quarter (industar)y Such a procedure
generates a specific adjusted Bor each industry-quarter (industry-year) group.
However, the disadvantage of the cross-sectional approach is thatlukerelevance
metric is computed at industry level rather than at firm ledelcordingly, in the

following multivariate tests, some adjustments need to be mactentoml variables to

make sure that they also represent the data at industry level.
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5.2 Sample Selection

The sample is drawn from the quarterly Compustat industriales@érch files,
annual Compustat industrial and research files and CRSP ovetyade period from
1998 to 2007. Because firms in regulated industries likely have diffeharacteristics
from non-regulated industries (Barton and Simko 2002), | exclude utditiéginancial
service firms with 2-digit SIC codes of 49 and 60-67. The sampleerefore restricted
to all non-regulated firms with available data. Each firm-qudfiien-year) observation
should have adequate data to calculate at least one of the thregreseaf earnings
guality, and corresponding control variables for the multivariats.t&se final sample
consists of the observations from interim quarters and annual periods.

| basically follow Koh et al. (2008) to identify sub-periods. Asitraned earlier,
SOX was enacted on July 30, 2002. SOX 302 became effective forviiitimgiscal
year ending on or after August 29, 2002 and SOX 404 became mandatory
accelerated-filers with fiscal year ending on or aftewvé&mber 15, 2004. Given this
time line, the beginning of 2003 appears to be a reasonable startibgopexamine the
effects of SOX and its internal control provisions. Moreover, tlggnnéng of 2005 can
be used to classify the period before the implementation of SOX 40tharmkriod
after.®? Accordingly, as depicted in Figure 1, the period starting fitoenbeginning of

1998 to the end of 2002 is the pre-SOX period, and the one starting fraradina@ing

*20n June 5, 2003, final rule 33-8238 mandated Sec. 404 to be effective for all registrants with fiscal
year ending on or after June 15, 2004. However, it became mandatory only for big registrants with fiscal
year ending on or after Nov. 15, 2004 and was extended several times for small firms.
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of 2003 to the end of 2007 is the post-SOX period. Further, the post-SOX pgeriod

divided into the SOX302 period (2003-2004) and the SOX404 period (2005-2007).

5.3 Statistical Analysis

Both univariate and multivariate tests are employed to exathenbypotheses
formulated in Chapter 4.
5.3.1 Univariate Tests of Hypothesis 1

In the univariate test for interim earnings quality around theterest of SOX,
all the interim-quarter observations are partitioned into two grabhpsre-SOX period
and the post-SOX period. A two-sample t test is used to tesheritbie mean earnings
quality is different between these two groups, while the ManniWhitest is used to
test whether the median earnings quality is different.
5.3.2 Univariate Tests of Hypothesis 2

An ANOVA analysis is employed to perform the univariatet @& H2. | use
two dummy variableSOXandQ123to classify the observationSOXequals 1 if the
observation is from the post-SOX period, and zero othen@423 equals 1 if the
observation belongs to an interim quarter, and zero otherwise. To cotheareange
in earnings quality for interim quarters with that for annuaigas due to SOX, we test
whether the interaction ter®0OX*Q123can explain a significant part of variance in the

predicted variable of earnings quality.
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5.3.3 Multivariate Tests of Hypothesis 1

In the multivariate tests of Hypothesis 1, OLS regressimsraployed with the
independent variables including a dummy variable indicating the pre-&@Xpost-
SOX periods and a set of control variables proposed by prior literature.

When earnings quality is measured by earnings managemémts{ABSDA
PDA and|NDA|), | include the following control variables to test H1.:

Implicit claims by stakeholders. Bowen et al. (1995) argue that a healthy
financial image may lead to more favorable terms of tradés stakeholders and
therefore managers of firms that heavily rely on implicitmawith their stakeholders
have stronger incentives to choose income-increasing accounting methattam@t al.
(2005) find that CFOs consistently rank stakeholder concerns as antanpor
motivation underlying financial reporting decisions. Therefore, | ex@e positive
relation between earnings management and implicit claimslowing Matsumoto
(2002), I use three measures to gauge implicit claims by stalebol1) Membership
in a durable goods industrpUR)**; (2) Research and development expenditures scaled
by sales RD) and (3) Labor intensityLABOR), equal to 1 minus the ratio of gross
property, plant and equipment to total gross assétke factor analysis is implemented
to reduce the three variables to a single pré@izAIM, with an eigenvalue greater than

one.

3 Following Matsumoto (2002), durable goods industry refers to the three-digit SIC industry group: 150-
179, 245, 250-259, 283, 301, and 324-399.

** Total gross assets is computed as the sum of total assets (quarterly Compustat data item ATQ; annual
Compustat data item AT) and accumulated depletion, depreciation and amortization (quarterly
Compustat data item DPACTQ; annual Compustat data item DPACT)
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Loss: Managers likely have lower incentives to manage earningsdgsrfirms.
Hayn (1995) documents lower market reactions to negative than tovecesiinings.
Degeorge et al. (1999) suggest that meeting or beating analyséstations is not the
top priority for loss firms. According to Brown (2001), analysts’ tasts are more
optimistic for loss firms. Following Matsumoto (2002), | identify thss firms as those
with consistent negative net income before extraordinary itemsgdtinm last four
quarters (g-5 to g-1J. Degeorge et al. (1999) suggest that meeting or beating ahalysts
expectations is less important for firms that incur lossesldss firms, it is likely that
the managers have lower incentives to manage earnings, whelvasy important
mechanism employed to meet or beat expectations. Therefore, dt expeegative
relation between the dummy variable indicating loss fir©S39 and the earnings
management measures.

Leverage: Leverage has been found to be positively associated with
management’s choice of income-increasing accounting methods in trdavoid
covenant violations or to prevent adverse effects on debt ratings (e.g., Bowel98ia
DeFond and Jiambalvo 1994, Minton and Schrand 1999). However, Jelinek (2007) find
that leverage is negatively associated with earnings managemterefore, | do not
predict the sign of the relation between earnings managemer¢\ardge. Leverage
(LEV) is computed as the ratio of long-term debt to total assets.

Growth: Managers of high-growth firms likely have greater incesdi to

manage earnings. According to Collins and Kothari (1989), marketaedotearnings

** For annual data, | classify any firm with consistent negative income before extraordinary items during
the last four years (t-5 up to t-1) as loss firm.
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announcements is greater for firms with high-growth opportunitieain8kiand Sloan
(2002) find that market severely penalize growth firms for negatarnings surprises.
Growth is measured by market-to-book ratMB). A higher MB signifies higher

growth potential. | expect a positive relation between earnings managemdénBa

Firm size Firm size has been found to be negatively associated with
management’s choice of income-increasing accounting methods @ggrrhkn and
Zmijewski 1979). According to Watts and Zimmerman (1990), becausefiargeface
more political costs, they have stronger incentives to exeacisgunting discretion to
reduce unwanted political visibility. The natural logarithm of keawvalue of equity is
used to measure firm size&SIZE). | expect a negative relation between earnings
management an8IZE

Economic activity: Following Cohen et al. (2008), | include a proxy for real
economic activity as another control variable. The percentage changal gross
domestic producfAGDP)* relative to the previous period is used to measure economic
activity. Following Cohen et al.’s results, | expect a negawation between earnings
management antiGDP.

Big auditor: The prior literature suggests that large audit firms tendxéot e
more conservatism and to limit extreme accruals (Beckeal.e1998; Francis and
Krishnan 1999). Myers et al. (2003) document lower discretionary ascioal
companies with Big 4/5 auditors. Cohen et al. (2008) provide evidence ajativee

association between Big 4/5 auditors and earnings management. | iacg@my

* The percent change of GDP from preceding quarter or year data are available at the website of U.S.
Department of Commerce, Bureau of Economic Analysis, http://www.bea.gov/national/#gdp.
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variable BIG to classify the auditor type and expect a negative reldtietiveen
earnings management aBtG.

Control for industry and year effects. Industry dummies based on two-digit SIC
codes are included to account for industry effect. The control fod &&ect Trend is
created by subtracting 1998 from the current year, following Cohen et al. (2008).

| pool all firm-quarter observations for interim quarters and runah¢ii3),
using the absolute value of discretionary accruaBSDA as the dependent variable.
Then, for the set of firms with positive discretionary accrualg,driin the model with
positive discretionary accrualBDA) as the dependent variable. Finally, for the set with
negative discretionary accrual only, | run the model with the absedlite of negative
discretionary accrual$NDA|) as the dependent variable.

EM , = @, + 2, SOX
+a,ICLAIM , + @,LOSS, + @,LEV,, + ,SIZE, + a;MB

K-1
+0;AGDP, + a;BIG , + a,Trend + Y &g, Industry, +e,, (13)

k=1
where:

EM j, = the measure of earnings management for firm j in quartABSDA, PDAor
INDA];

SOX= a dummy variable equal to 1 if the year of observation is in 2003-2007;

ICLAIM jq = implicit claims by stakeholders, which is the factor asialyesult based on
variablesDUR, RD and LABOR DUR is a dummy variable equals 1 if the firm j
belongs to a durable goods indudtnRD is research and development expenditures
(quarterly Compustat data item XRDQ) scaled by total aggetsterly Compustat data
item ATQ). LABORequals 1 minus the ratio of gross property, plant and equipment
(quarterly Compustat data item PPEGTQ) to total gross assetputed as the sum of

* The durable goods industry firms are defined as those with SIC codes 150-179, 245, 250-259, 283, 301,
and 324-399, following Matsumoto (2002).
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total assets (quarterly Compustat data item ATQ) and accuweduldepletion,
depreciation and amortization (quarterly Compustat data item DPACTQ);

LOSSjq; = a dummy variable equal to 1 if firm j has negative nebnme before
extraordinary items (quarterly Compustat data item 1BQ) ctargly from quarter g-5
to quarter g-1,

LEV j; = leverage ratio, calculated as long-term liabilities (quBrtCompustat data
item DLTTQ) over total assets;

SIZEjq = firm size, calculated as the natural logarithm of mavkéue of equity, where
market value of equity equals the product of number of common sharendutgtand
closing price;

MB jq = market-to-book ratio, calculated as market value of equityea¢nd of quarter
g over book value of equity (quarterly Compustat data item CEQQ), wharket

value of equity equals the product of number of common shares outstégdanterly

Compustat data item CSHOQ) and closing price (quarterly Compdatat item

PRCCAQ) at the end of quarter q;

AGDP, = the percent change in the real gross domestic product from tteding
guarter multiplied by 100;

BIGjq = a dummy variable equal to 1 if the auditor is a big 5 audit firm;

Trend= a trend variable equal to the difference between the currenbf/ebservation
and 1998;

Industry, = a dummy variable equal to 1 if the firm belongs to industry k.sTiscript

k equals 1, 2 ... or K-1, where K represents the number of unique indusses doa
two-digit SIC code.

The predictions on the coefficients are as follaw< , & >0, a,<0,

n n A n

as<0, >0, @, <0 andea, <O0.

When earnings quality is measured by earnings attributes incladiogial

quality (AQ) and value relevanc&R), | control for five innate determinants of earnings
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attributed® suggested by Francis et al. (2004). They are firm size, incidémegative
earnings, intangibles intensity, absence of intangibles and capitaitygte

Firm size: DD expect and find that there is a positive relation betveeerual
quality and firm size. Large firms have more stable and peddebperations and more
diversified business activities and therefore fewer and smedl@mation errors. And
smaller firms likely are young firms whose value is dnivey their potential growth
than by current earnings. Consistent with this notion, Collins gt1887) find that
change in average firm size can partly explain the tempoca¢ase of value-relevance
of earnings from 1953 through 1993. Firm si&dZE is measured by the natural
logarithm of market value of equity.

Losses: DD expect and find that there is a negative relation betweemna
quality and incidence of negative earnings. This is because highefrey of losses
indicates severe negative operating environment and accruals madpaonse to such
shocks are likely to involve substantial estimation errors. Censigvith this notion,
Hayn (1995) documents a lower value-relevance for negative than fav@esitnings.
Following Matsumoto (2002), | identify the loss firmSOSS as those with consistent
negative net income before extraordinary items during the last four periods.

I ntangible intensity: Francis et al. (2004) suggest that expenditures on research
and development and/or advertising lead to differences in some oéalimengs

attributes based on prior literature (e.g. Francis and Schipper 1999; Bajiakki999).

*® Francis et al. (2004) identify eight innate determinants of earnings attributes. Besides the five factors
used in this study, the other three are cash flow variability, sales variability and length of operating cycle.
Due to the data constraints in obtaining these three factors, they are not considered in this study.
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Penman and Zhang (2002) suggest that the expensing of R&D andisatlyds an
important determinant of conservatism, which is one of earningbud¢s. Lev and
Sougiannis (1996) suggest that R&D expenditures are value releVidmdrefore, |
expect a positive relation between intangible intendff AN) and earnings quality.
The R&D expensg scaled by sales is used to measlN@AN).

Absence of intangibles: Following Francis et al. (2004), | use the dummy
variable DINT) to measure the absence of intangib@NT equals 1 for firms with
INTAN equal to zero, and zero otherwise. That is, when a firm doesn’tt repgr
research and development or advertising expenses, the firm isilgaggsent. This
variable can be treated as a categorical version of theiveegatangible intensity
variableINTAN Therefore, the relation between earnings quality RINIT should be
the opposite of that between earnings quality and intangible intehséypect a
negative relation betwedNTAN and earnings quality.

Capital intensity: Lev (1983) and Baginski et al. (1999) find that capital-
intensive firms have less persistent earnings. According tq1988), capital-intensive
firms have relatively high earnings volatility, which may be ttu¢he high operating
leveragé’. Based on these prior research findings, | expect a negattiemebetween

capital intensity CAP) and earnings quality. As in Francis et al. (20@AP in this

*In Compustat, there is no data of quarterly advertising expenses provided. Therefore, only R&D
expense is included.

40 Operating leverage measures how growth in sales changes growth in operating income. It is
calculated as contribution over operating income, where operating income is computed as contribution
minus fixed costs. Accordingly, ceteris paribus, higher fixed costs lead to a higher operating leverage.
Usually, a capital-intensive company has relatively high fixed costs.

69



study is measured by the ratio of net book value of property, plant@ndment to
total assets.

Control for industry and year effects: Industry dummies based on two-digit SIC
codes are included to account for industry effect. The control fod &&ect Trend is
created by subtracting 1998 from the current year, following Cohen et al. (2008).

As mentioned in Section 5.1, the accrual qual{®)) and value relevanc&R
are industry-level measures. Therefore, when | pool all industry-quarewvabens for
interim quarters from both pre- and post-SOX periods to run regrgdgiprall control
variables are also measured at the industry level.

EQ, = B, + f.SOX+ ,AVE__SIZE, + f,AVE_LOSS,
+ B, AVE_INTAN,, + S, AVE_DINT,, + B, AVE_CAP, (14)

K-1
+ B, Trend+ Y B,., Industry, +&,
k=1

where:

EQiq = the measure of earnings quality for industry i in quarteicqrual quality (AQ)
or value relevance of earnings (VR);

SOX= a dummy equal tol if the year of the industry-quarter group is in 2003-2007;

AVE_SIZE, = average firm size (logarithm of market value) for industnyquarter q,
where market value equals the product of number of common shares oatstandi
(quarterly Compustat data item CSHOQ) and closing price (glya@empustat data
item PRCCQ);

AVE_LOSS, = percent of loss firms within industry i for quarter q. A ldss is
defined to have consistent negative net incomes before extraordmagy (quarterly
Compustat data item IBQ) during the last four quarters;

AVE_INTANq = average level of intangible intensity for industry i in quagtewhere

intangible intensity equals research and development expendguesterly Compustat
data item XRDQ) expenses scaled by total assets (quarterly Compustatmad TQ);
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AVE_DINT,q = percent of firms without intangibles within industry i for gearg. A
firm without intangibles is defined to have zero amount of researdhdavelopment
expenditures;

AVE_CAP; = average capital intensity for industry i in quarter q, whepital
intensity equals the ratio of net book value of property, plant angiragui (quarterly
Compustat data item PPENTQ) to total assets;

Trend= a control for calendar year, equal to the current year minus 1998;

Industry, = a dummy variable equal to 1 if the group of firms belong to inglstrhe

subscript k equals 1, 2 ... or K-1, where K represents the number of uniquei@sdus
based on 2-digit SIC code.

The predictions on the coefficients are as follows> , A>0, 3,<0,

ﬂA4 >0, ,BAS <0and ﬁA'G <0.

To provide additional evidence for H1, | run regression (15) based on all
available firm-quarter observations for interim quarters, \lig dependent variable
measured by the accrual quality metric constructed from dpetific time-series
residuals as in Equation (10). As mentioned earlier, there is onlyeameof data in the
post-SOX period (i.e., 2007) for the time-series test of accruéitygaad all variables
are measured at firm-quarter level.

EQ, = S, + B,SOX+ B,SIZE, + B,LOSS, + B,INTAN,,

K-1 (15)
+ B;DINT, + B,CAP, + B, Trend+ z,ﬁmlndustry( +&

k=1
where:

EQjq = the measure of earnings quality for firm j in quarter g, wksdifie inverse of
standard deviation of firm-specific time-series residual accruals;

SOX= a dummy variable equal to 1 if the year of observation is in 2003-2007%ea0
otherwise;
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SIZEq = the natural logarithm of market value, where market vajuele the product
of number of common shares outstanding (Compustat quarterly data&&@@) and
closing price (Compustat quarterly data item PRCCQ) for firat the end of the
quarter q;
LOSSj; = a dummy variable equal to 1 if firm j has consistent megatet incomes
before extraordinary items (quarterly Compustat data item IB@ng the last four
quarters;
INTAN j; = intangible intensity, equal to research and development expenditures
(quarterly Compustat data item XRDQ) scaled by total aggetsterly Compustat data
item ATQ; annual Compustat data item AT) for firm j at the end of the quarter q;
DINT jq = absence of intangibles, a dummy for zero intangible intensiil éofl if the
firm j has zero amount of research and development expenditures for fithejeatd of
the quarter q;
CAP j; = capital intensity for firm j at the end of quarter g, wheapital intensity
computed as the ratio of net book value of property, plant and equipment (Gatmpus
guarterly data item PPENTQ) to total assets;
Trend= a control for calendar year, equal to the current year minus 1998;
Industry, = a dummy variable equal to 1 if the firm belongs to industry k.sTiscript
k equals 1, 2 ... or K-1, where K represents the number of unique indussess doa
two-digit SIC code.

The predictions on the coefficients are as the same as foraggesectional test
of accrual quality.
5.3.4 Multivariate Tests of Hypothesis 2

To test H2 (i.e., the gap in earnings quality between annual amiiqteriods
around the enactment of SOX), the regressions are very simi(a8} and (14) with
two more variables: the dummy variable indicating interim quai@d3 and its
interaction with the dummy variablBOX The regressions are executed on the entire

sample with observations from both interim quarters and annuabdperiThe

specifications of the regressions are as Equation (16) when the dejpeadable is
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earnings management and as Equation (17) when the dependent variallesris
accrual quality or value relevance.

EM , = ¢ + 9,Q123+ ¢,SOX + ¢,Q123* SOX
+ 9, ICLAIM , + 9,LOSS, + ¢,LEV,, + ¢,SIZE, + p;MB (16)

K-1
+ 0oAGDP, + ¢,,BIG , + ¢, Trend+ Y o, , Industry, +&
k=1
EQ, = 7o + 7:Q123+ ,SOX+ 7,Q123* SOX+ 7, AVE__ SIZE,
+ 7,AVE _LOSS, + 7AVE_ INTAN,, + 7,AVE _DINT, (17)

K-1
+7,AVE_CAR, + y,Trend+ >y, Industry, +&
k=1

Where:

Q123= a dummy variable equal to 1 if the observation belongs to annmtuarter,
and zero otherwise;

Q123*SOX= the interaction term o123 and SOX equal to 1 if the observation is
from an interim quarter during 2003-2007, and zero otherwise;

In Equation (16), all other variables are defined in the sanyeasan Equation (13),
while in Equation (17), all other variables are defined in the saayeas in Equation
(14).

Figure 2 is provided to help identify the coefficients of interesiesting H2.
Take Equation (17) as an example. Without considering control varidb&esnean
annual earnings quality before SOXyis obtained by setting dummi&OXandQ123
as zero, while the mean annual earnings quality after S@xHs,, obtained by setting
dummyQ123as zero. Therefore, the change in annual earnings quality d@xasS
(yo * v2) - Yyo= y2. Similarly, the mean interim earnings quality before SOX,i8 1,

obtained by setting dumnfyOXas zero, while the mean interim earnings quality after

SOX isyp +v1 + y0+ y2. Therefore, the change in interim earnings quality due to SOX is
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(yo + y1t yo+ v2) — (yo+ v1) = y2+ v3. Therefore, to check whether the change in interim
earnings quality due to SOX is more than the change in annnatgsmqguality is to see
whethery, + y3> v,, or whethery;>0. The coefficient on the interaction term of

Q123*SOXis the coefficient of interest in this test. According to Hi2, predication of

n

coefficient on the interaction term % < %in (16) and”s > Qin (17Y%

* Similar prediction is made for the interaction term of Q123*SOX in the time-series test of accrual
quality, with the accrual quality measured by the inverse of standard deviation of firm-specific time-
series residual accruals.
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CHAPTER 6
RESULTS

6.1 Earnings Management

This section reports the empirical results based on the eammagagement
approach.
6.1.1 Sample Selection and Descriptive Statistics

Table 1 summarizes the sample selection process to coieattleeobservations
from 1998 to 2007. The initial sample includes 463,257 firm-quarter observatidns a
116,686 firm-year observations from Compustat between January 1998 and Drecembe
2007. | exclude the firms in the financial service industry or igslitndustry (with 2-
digit SIC codes of 49 and 60-87pr not publicly listed in the U.S. After this step, there
are 217,781 firm-quarters and 55,172 firm-years left in the sample. arhples is
further reduced to 115,971 firm-quarters and 47,976 firm-years becausethenly
observations with available data to generate discretionary écnder the Modified
Jones Model (Dechow 1995; Kothari et al. 2005) are retained. ®uleetsample
selection criterion of at least 10 firm-quarter (firm-yaobservations within an
industry-quarter (industry-year) group, if an industry-quarter (inghystar) consists of
less than 10 firms, then all observations within that group will betekkl After

applying this restriction, 112,079 firm-quarters and 47,375 firm-yeargin in the

4 According to Barton and Simko (2002), firms in regulated industries likely have different
characteristics from non-regulated industries.
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sample, out of which only 50,131 firm-quarter and 22,380 firm-year obsansatave
available data to generate the control variadlesAIM, LOSS LEV, SIZE MB, 4GDP
andBIG). All 26,748 observations from interim quarters are combined withititme f
year data, leading to 49,128 observations in total. The combined samimpemed at

the top and bottom 2% of all the continuous variables including discretianaryals,
ICLAIM, LEV, SIZE andMB. The final sample has 41,595 observations, with 23,338
firm-quarters and 18,257 firm-years.

Table 2 presents the distribution and descriptive statistics dirthlesample.
According to Panel A, the sample includes more data from the@Xegeriod (56%)
than the post-SOX periods (44%) and more quarterly data (56%) tharaladata
(44%).

Panel B breaks down the sample by calendar years across thie gmmod.
The number of annual observations does not vary much over years. The number of
guarterly observations each year from 1998 through 2000 represents abofitddé&b
observations in the sample. There is a big drop (down to 3.69%) if*20@ilthen it
maintains the approximately same percentage through 2007.

Panel C lists all industry categories based on the 2-8igit codes and the
number of unique firms in each industry for the sample. The most domirtustry is
business service (SIC code=73) with 812 unique firms. Other main riedustclude

chemicals and allied products (SIC code=28), electronic and otlerickequipment

* The reason for the big drop in the number of interim observations since 2001 is: A lot of firms do not
provide the gross value of PP&E (data item: PPEGTQ) or the value of accumulated depreciations and
amortizations (data item: DPATQ) during interim quarters in the quarterly Compustat database. The
phenomenon became even more pervasive since 2001.
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(SIC code=36), instruments and related products (SIC code=38) rahdtrial
machinery and equipment (SIC code=35).

Panel D displays the descriptive statistics of the varidblethe sample. The
average discretionary accrual3A) is -0.016 with a standard deviation of 0.130. Over
half of the sample (24,145 out of 41,595 observations) has negative discretionary
accruals NDA). The magnitude of meaNDA (-0.087) is comparable to that of mean
PDA (0.081). MearDUR indicates that over half of the sample (57%) is in the durable
goods industry defined by Matsumoto (2002). The average R&D expenttitgedes
revenue ratioRD) is 0.049 and the average labor intensibhBOR is 0.689. Mean
LOSSindicates that about 19% of the sample has consistent lossesviouprneeriods.

The average leverage ratio is 0.10. The sample has the averag#noigalr market
capitalization §1ZE and market-to-book ratidVB) of 5.610 and 3.848. The average
percentage change of gross domestic produd®DP) relative to the last period is
5.492%. MeaIG indicates that over 80% of the sample is audited by Big 4/5 auditors.

Panel E presents the correlation matrix of the variableshiorentire sample.
Each cell above (below) the diagonal displays the Spearmams@Rgacorrelation
coefficient and the corresponding significance level. The main atioelof interest is
the one betweeABSDAand Q123*SOX The negative and significant correlation (-
0.173, Spearman; -0.150, Pearson) between these two variables is congistétit
that the decrease of earnings managements with interim qudwert® SOX is more

than that with annual periods.
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The correlation betwee®BSDA and ICLAIM is positive and significant,
consistent with the positive association between earnings managantenmplicit
claims in Matsumoto (2002). The correlation betwA&EDAandLOSSis positive and
significant, indicating that loss firms engage in more earnmgaagement, which is
inconsistent with the prediction. The correlation betwA%DAandLEV is negative
and significant, consistent with Jelinek (2007). Al8@SDAIs negatively correlated
with SIZEandAGDP, and positively associated wilhB. The correlation betwee®lZE
andBIG is positive and significant, indicating a positive association legtviiem size
and the auditor being a Big 4/5 firm.

Figure 3 displays the average discretionary accruals lepaa years for each
year during 1998-2007.

6.1.2 Tests of Hypothesis 1

The first hypothesis predicts that earnings management atghim quarters
decreases after the passage of SOX.

Table 3 reports the univariate tests of interim earnings quakgsured in terms
of discretionary accruals. As mentioned in Chapter 5, | use threasures of
discretionary accrualaBSDA PDA and NDA|. ABSDArepresents the overall level of
earnings managemempPA the proxy for income-increasing earnings management and
INDA| the proxy for the magnitude of income-decreasing earnings management.

In Panel A, the two-sample t-test (Mann-Whitney test) elus check whether
the mean (median) of discretionary accruals is different bedod after SOX for

interim quarters. The mean (mediaABSDA for interim quarters is 0.058 (0.035)
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before SOX and 0.055 (0.032) after SOX. The difference in mean (medEBSDA
before SOX and after SOX is significant at the 1% level. AelodBSDAafter SOX
indicates lower earnings management and higher earningsydiealinterim quarters
after SOX. The mean (mediaRDA for interim quarters is 0.060 (0.034) before SOX
and 0.056 (0.030) after SOX. The difference in mean (me#BA before SOX and
after SOX is significant at the 5% (1%) level. A loWDA after SOX indicates lower
income-increasing earnings management and therefore high@angsa quality for
interim quarters after SOX. The mean (medifMIDA| for interim quarters is 0.056
(0.036) before SOX and 0.055 (0.034) after SOX. The difference in |N& before
SOX and after SOX is insignificant in the t-test while tHéedence in mediafNDA| is
significant at 5% level in the Mann-Whitney test. Overall, tinévariate tests provide
support to H1.

Panel B of Table 3 presents the results of multivariate ¢édtd. The metrics
of earnings management are regressed on the dummy va8&bte the control
variables that may influence earnings management.

For ABSDA the coefficient on the dummy variableOX is -0.010 and
significant at the 1% level, indicating that overall earningsagament with interim
guarters decreases after SOX. P®A and |[NDA|, the coefficients orsOXare both
significantly negative, indicating that both the income-increasimg @come-
decreasing earnings management with interim quartermdsdifter SOX. The above

results are consistent with H1 that interim earnings quality improvesSai€r
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The coefficients onCLAIM do not exhibit the same sign across the three
regressions. FOABSDA the coefficient is not significant. While the positive association
between reliance on implicit claims and the likelihood of positiveretisnary accruals
has been documented by Matsumoto (2002), little has been said about negative
discretionary accruals. Our results appear to suggest thamnaexkhibiting a higher
reliance on implicit claims will engage in more income-indreasand less income-
decreasing earnings management. The coefficietQBiSis significantly positive for
ABSDAand PDA, but insignificant for|[NDA|, suggesting that firms with consistent
losses engage more in income-increasing earnings managementt bot income-
decreasing earnings management with interim quarters. THécierd on LEV is
significantly negative forABSDA and |[NDA|, consistent with Jelinek (2007). The
coefficient onSIZEis -0.004 and significant at the 1% level ABSDA(-0.005,PDA; -
0.003, INDA|; both are significant at the 1% level), consistent with lafyens
engaging in less earnings management due to the concern of paldstal The
coefficient onMB is 0.002 and significant at the 1% level ®BSDA (0.003,PDA,
0.002,|NDA|; both are significant at the 1% level), consistent with fimis higher
growth potentials employing more earnings management. Betb@omic conditions
are associated with less earnings management, as shownrigg#ire and significant
coefficient onAGDP across three regressions. The negative and significant eaeffic
on BIG suggests that firms with big 4/5 auditors have a lower degresamings

management. The coefficient on the trend varid®&ENDis positively significant in
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all three regressions, suggesting that there is a posi@ad tn the level of earnings
management over the sample period, consistent with Cohen et al. (2008).

As an additional analysis, the post-SOX period is further splittheds0OX302
and SOX404 periods. In Panel C of Table 3, the dummy varial3©%is replaced by
two other dummy variableS302and S404 Both coefficients or6302and S404are
significantly negative across three regressions, indicating fteetionary accruals for
interim quarters after the implementation of SOX 302 or SOX 404oarer than the
level before SOX. The coefficient estimates of control varialld2anel C are highly
consistent with those in Panel B. By replacing the vari§i&by S302andS404 the
explanatory power of the regressions increases slightly.

In summary, the test results for the interim sample in Taldleow that interim
earnings exhibit lower earning management after SOX, suggekahinterim earnings
quality is higher after the passage of SOX. The additional mu#teaests indicate that
both SOX 302 and SOX 404 contribute to the improvement in interim earnings quality.
6.1.3 Tests of Hypothesis 2

The second hypothesis predicts that the decrease in earninggemneent with
interim quarters due to SOX is greater than that with annuialdsedn other words, the
gap in discretionary accruals between interim and annual reportilyipelecreases

after the passage of SOX.
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Panel A of Table 4 reports the results from the univariate téshis hypothesis.
An ANOVA * analysis is employed since there are two fact@®X and Q123
involved. To test H2, | specifically examine whether there is raaraction effect
betweenSOXandQ123 The left section of Panel A reports the output from the general
linear model (GLM) procedure. The main test statistics erast is the F value on the
interaction termSOX*Q123 For ABSDA the F value on the interaction term of
SOX*Q123is 68.02 and significant at the 1% level, indicating that therean
interaction effect between the fact@®XandQ123 Therefore, the change in earnings
management with interim quarters due to SOX is different frbat with annual
periods. The two dummy variablé&0OX and Q123 break the final sample into four
categories. The mean discretionary accruals for each categdisted in the right
section of Panel A. To determine the sign of the interactiorcteffieere is a need to
examine the means. The meABSDAfor interim quarters is 0.058 before SOX and
0.055 after SOX, while the mea&BSDAfor annual periods is 0.112 before SOX and
0.125 after SOX. Therefore, the sign on the interaction term isimegaidicating that
the decrease in earning management with interim quarters due to SQyéighan that
with annual periods. The test result is consistent with H2. &imelsults are found for
both PDA and |NDA|. Therefore, the univariate tests support H2 that the decrease in
earnings management with interim quarters due to SOX isrldrge that with annual

periods.

“In light that the sample is unbalanced, the procedure of general linear model (GLM) is used and Type
IIl sum of squares is reported.

82



Panel B of Table 4 reports the empirical results for the muliteatests of H2.
The metrics of earnings management are regressed on the deanable Q123 the
dummy variableéSOX the interaction term d@123and SOX and the control variables
that may influence earnings management. Note that the regressiith such
specifications are executed based on the full sample, includingppgsuof both interim
guarters and annual periods.

As discussed earlier, the coefficient 8@Xin this set of regressions represents
the change of discretionary accruals with annual earnings aroeirhactment of SOX,
and the coefficient on the interaction te@123*SOXindicates whether the gap in
discretionary accruals between interim and annual reporting pelemtisases after the
passage of SOX. In all three regressions, none of the coefficie®©Xis significant,
suggesting little change in annual earnings quality around SOX. NateTable 3
shows that earnings management with interim earnings desreaser SOX.
Furthermore, the coefficient ofQ123*SOX is negative and highly significant
(p<0.0001), suggesting that the decrease in earnings manageme8aftes greater
for interim earnings than for annual earnings. The resulbbnsistent with H2 that the
improvement in earnings quality after SOX is more pronounced for interirngarni

The coefficient on dummy variabl®123 acrossABSDA PDA and |[NDA| is
significantly negative, suggesting that before SOX, the magnituddiscfetionary
accruals for interim quarters is lower than that for annuaiog® Most of the
coefficient estimates on control variables acihBSDA PDA and|NDA| have a similar

sign and statistical significance to what is reported in T8bBomething worth to be

83



pointed out is although the coefficient afGDP is negative in sign, it is not as
statistically significant as observed in Table 3. The ccoefit on LOSS becomes
significantly negative fofNDA|, indicating that firms with consistent losses engage less
in income-decreasing earnings management.

In Panel C of Table 4, the dummy variableS®Xis replaced by two other
dummy variablesS302and S404 As a result, the interaction term betweg@X and
Q123 is replaced by two other interaction tern@3123*S302and Q123*S404 The
coefficient onS302is significantly negative foABSDAbut not significant foPDA or
INDA|. The coefficients or5404 are significantly negative across three regressions,
indicating the annual discretionary accruals after the implatentof SOX 404 are
lower than those of the pre-SOX regime. The coefficie@©A3*S302s negative and
significant beyond the 5% level in all three regressions, indgdhat the level of the
decrease in earnings management with interim quarters arouR@&Dis larger than
the level of decrease in earnings management with annual pefioelsoefficient on
Q123*S404is negative and significant beyond the 1% level across al$ camskcating
that the level of the decrease in earnings management withmirgearters after SOX
404 is larger than the level of decrease with annual periods. Ttieieoé estimates of
control variables in Panel C of Table 4 are highly consisteimt thitsse in Panel C of
Table 3.

In summary, the test results in Table 4 show that the decreasarmhgs
management with interim quarters due to SOX is greater thawittiaannual periods,

suggesting that the improvement in interim earnings qualityoiee rpronounced after
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SOX than that in annual earnings quality. The additional multieatésts indicate that
SOX 302 and SOX 404 each plays a role in alleviating the gap mngarquality

between interim quarters and annual periods.

6.2 Earnings Attributes-Accrual Quality

This section reports the empirical results based on accruatyquatler the
earnings attribute approach.

6.2.1 Sample Selection and Descriptive Statistics

As mentioned in Chapter 5, | follow Barth et al. (2008)’s crossueitti
approach and construct the accrual quality based on the residuslsagithin each
industry-quarter (or industry-year). For simplicity, | name aleerual quality measure
generated under such an approach the cross-sectional accrual guodlitge related
tests the cross-sectional tests of accrual quality.

As a supplemental test, | also follow Francis et al. (2005)’scapgpr and
construct an accrual quality measure by taking the inverdaradard deviation of firm-
specific time-series of residual accruals. | name the uneasder such an approach the
time-series accrual quality and the related tests the timessesis of accrual quality.

Due to the difference in sample selection procedures, | cdlifiéetent samples
for the two measures of accrual quality.

6.2.1.1 The Sample for the Cross-sectional Tests on Accrual Quality

Table 5 summarizes the sample selection process to coieattleeobservations

from 1998 to 2007 for the cross-sectional test of accrual quality.initie sample
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includes 463,257 firm-quarter observations and 116,686 firm-year observations from
Compustat between January 1998 and December 2007. | exclude thenfitines
financial service industry or utilities industry (with 2-digitCStodes of 49 and 60-67)
and those not publicly listed in the U.S. After this step, thexe2av,781 firm-quarters
and 55,172 firm-years left in the sample. The sample is furthereeddacl00,928 firm-
quarters and 42,290 firm-years because only the observations \aithbéy data to
generate residual accruals under the augmented Dechow and #0062y Model are
retained. Due to the sample selection criterion of at leaftrh@juarter (firm-years)
observations within an industry-quarter (industry-year) group, if ansinglquarter
(industry-year) consists of less than 10 firms, then all obsenstvithin that group
will be deleted. After applying this restriction, 97,220 firm-qeestand 41,651 firm-
years remain in the sample, out of which there are 49,728 firm-gaade22,466 firm-
year observations with available data to generate the controblesri&IZE LOSS
INTAN, DINT andCAP). All 27,031 observations from interim quarters are combined
with the firm-year data, leading to 49,497 observations in total. Theinethsample is
trimmed at the top and bottom 2% of all the continuous variables includgidual
accrualsSIZE INTAN andCAP. The final sample has 43,636 observations, with 24,460
firm-quarters and 19,176 firm years.

Table 6 presents the distribution and descriptive statistics dinthlesample.
According to Panel A, the sample includes more data from the@Xegeriod (56%)

than the post-SOX period (44%) and more quarterly data (56%) than annual data (44%).

86



Panel B breaks down the sample by calendar years across thie gmmod.
The number of annual observations does not vary much over years. The number of
quarterly observations each year from 1998 through 2000 represents abofitddé&b
observations in the sample. There is a big drop (3.92%) in 2001 and thamtains
the approximately same percentage through 2007.

Panel C lists all industry categories based on the 2-8igit codes and the
number of unique firms in each industry. The most dominant industry isdsssi
service (SIC code=73) with 748 unique firms. Other main industriesdaahemicals
and allied products (SIC code=28), electronic and other electric eguip(®IC
code=36), instruments and related products (SIC code=38) and industrial maahiher
equipment (SIC code=35). The least represented industries incindedrtation by air
(SIC code=47), social services (SIC code=83), general buildorgractors (SIC
code=15), special trade contractors (SIC code=17) and water tratgpor(SIC
code=44), each with only one or two unique firms.

Panel D displays the descriptive statistics of the varidblethe sample. The
average residual accrudl)(from the augmented DD’s model is 0.013 with a standard
deviation of 0.283. The average logarithmic market vaBi£E) of the sample is 5.469
with a standard deviation of 2.145. Mea@SSindicates that about 20% of the sample
has consistent losses in previous periods. The average intamgésisity (NTAN) is
0.053 with a standard deviation of 0.079. M&INT indicates that about 17% of the
sample does not invest in R&D. On average, about 20% of the toted assdiixed

assets as PP&E according to the mean capital inte @#iy) (
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Panel E presents the correlation matrix of the variablesmaAationed in
Chapter 5, the control variables for the cross-sectional testatia quality are
industry level data. Therefore, | add the prefix 8VE " before the name of each
control variable. Each cell above (below) the diagonal displays thersgedPearson)
correlation coefficient between two variables and the significalesel of the
correlation. Note that all the variables are computed at the mdesel. The main
correlation of interest is the one betweAQ and Q123*SOX The positive and
significant correlation (0.1214, Spearman; 0.1552, Pearson) between these t
variables is consistent with H2 that the improvement of accrudltyjud interim
earnings due to SOX is more than that of annual periods.

AQ is positively correlated wittAVE_SIZEand AVE_DINT, and negatively
correlated withAVE_INTANandAVE_LOSSAII of the correlations are significant and
consistent with the predictions. However, the correlation betw€eandAVE_CAPIs
positive and significant, which is inconsistent with the predictiome Torrelation
betweenAVE_SIZEand AVE_LOSSs negative and significant, indicating there is a
moderate negative association between average industry fienaust average industry
percentage of consistently losing firmSVE_INTANand AVE_DINT are negatively
associated with each other, because by definition whenever tbeofaintangible
intensity (NTAN) is zero, absence of intangibld3INT) equals one. Accordingly, at
industry level AVE_INTANandAVE_DINTare negatively associate®VE_INTANand
AVE_CAPare negatively associated with each other, which is consisigntemmon

observations. For example, a high-tech company usually does not ahdage
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investment in PP&E but have a large R&D to sales ratio. Thetimegarrelation may
also reflect that firms usually have cash flow constraimttheir investment decision
making. A firm prioritizing the investments on fixed assets probahly to limit the
investments on R&D.

Figure 4 displays the average cross-sectional accrual gbglicalendar years
for each year during 1998-2007.

6.2.1.2 The Sample for the Time-series Tests on Accrual Quality

Due to the limitation on available quarters (years) of dataatoulate the
measure of accrual quality, the time-series sample is monetiles than the cross-
sectional one. Table 7 summarizes the sample selection process. Thanlipla s this
test contains 16,308 observations, including 7,118 firm-quarters and 9,190 firm-years.

Table 8 presents the distribution and descriptive statistics dirtalesample.
According to Panel A, the sample includes much more data from ¢h8@X period
(84%) than the post-SOX period (16%). This is mainly due to tlstusignn of data
from 2003 through 2006 for the post-SOX period. There are more quartel{56&0)
than annual data (44%) in the sample.

Panel B breaks down the sample by calendar years across thie gmmod.
The number of annual observations accounts for about 8-10% of the sample. The
number of quarterly observations each year from 1999 through 2000 repedsmrtt9%
of total observations of the sample. There is a big drop (down to 6.892600l and

then it maintains the approximately same percentage in 2002 and 2007.
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Panel C lists all industry categories based on the 2-digitc®des and the
number of unique firms in each industry. The most dominant industry msicile and
allied products (SIC code=28) with 424 unique firms. Other main indsistiiude
electronic and other electric equipment (SIC code=36), businesses(We code=73),
instruments and related products (SIC code=38) and industrial machamety
equipment (SIC code=35). The least represented industries incindedrtation by air
(SIC code=47), educational services (SIC code=82), social eer(#tC code=83), coal
mining (SIC code=13), general building contractors (SIC code=t8)aato repair,
services and parking (SIC code=75), each with only one or two unique firms.

Panel D displays the descriptive statistics of the varidblethe sample. The
average residual accrudl)(from the augmented DD’s model is 0.019 with a standard
deviation of 0.284. The average inverse of standard devia@h i€ 25.678 with a
standard deviation of 41.713. The average logarithmic market v8liZE) (of the
sample is 5.550 with a standard deviation of 2.290. Mé&2®Sindicates that about 14%
of the sample has consistent losses in previous periods. The aveaagele intensity
(INTAN) is 0.055 with a standard deviation of 0.083. M&MNT indicates that about
17% of the sample does not invest in R&D. On average, about 228¢ tdtal assets
are fixed assets as PP&E according to the mean capital inteDaigy. (

Panel E presents the correlation matrix of the variables. Edichbove (below)
the diagonal displays the Spearman (Pearson) correlation oeeffiegnd the
significance level of the correlation. The main correlatiomtdrest is the one between

AQ andQ123*SOX Neither of the correlation coefficients between these twiahlas
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is significant, which is not consistent with H2 that the improveneé accrual quality
of interim earnings due to SOX is more than that of annual periods. All otheatiomel
coefficients are qualitatively the same as those in Panel E of Table 6.

Figure 5 displays the average time-series accrual quafityalendar years for
each year during 1998-2007.
6.2.2 Tests of Hypothesis 1

The first hypothesis predicts that the accrual quality of mteearnings
improves after the passage of SOX. The following paragraphsnpresge groups of
tests: cross-sectional test of accrual quality and time-seriesf @strual quality.

6.2.2.1 Cross-sectional Tests of Accrual Quality

Panel A of Table 9 reports the univariate tests of crosseseti@ccrual quality.
The two-sample t-test (Mann-Whitney test) is used to check whitidenean (median)
of accrual qualityAQ) is different before and after SOX for interim quarters. Tleam
AQ for interim quarters is 31.43 before SOX and 33.32 after SOX. Therehffe in
meanAQ before SOX and after SOX is insignificant in the t-teste Thifference in
medianAQ is negative and significant in the Mann-Whitney test, indigatat accrual
quality of interim earnings is lower after SOX. Therefore, timvariate results on
accrual quality fail to support H1.

Panel B presents the empirical results of multivariates teisH1. The measure
of accrual quality is regressed on the dummy vari8&and the control variables that

may influence accrual quality. As mentioned in Chapter 5, skf@as calculated at
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industry level for each interim quarter, all the control J@da are computed in a
similar way.

The coefficient on the dummy variabl8OX is 0.630 and insignificant,
indicating that the accrual quality for interim quarters doesmptave after SOX. The
coefficient onAVE_SIZEis 6.922 and significant at 1% level, indicating that larger
firms have higher accrual quality. The coefficient AWE_LOSSis -27.878 and
significant at 5% level, indicating that the incidence of inagrrconsecutive losses is
negatively associated with accrual quality. The result is cemsistith DD (2002)’'s
notion that a high frequency of losses indicates severe negativeirgperavironment
and accruals made in response to such shocks are likely to invabstarstial
estimation errors, leading to low accrual quality. The coefftcen AVE_INTANis
negative but insignificant. Both coefficients AWE_DINTandAVE_CAPare positive
but insignificant. The coefficient on the trend varialI®END is insignificant,
suggesting that there is no clear trend in accrual quality over the sampt peri

As an additional analysis, the post-SOX period is further splitthed50OX302
and SOX404 periods. In Panel C, the dummy variabeQXis replaced by two other
dummy variablesS302and S404 Both coefficients or$302and onS404are negative
but insignificant. Therefore, compared to the pre-SOX period, theaauality during
either the SOX302 or the SOX404 period does not improve. The coeffisimiates
of the control variables in Panel C are highly consistent with those in Banel

In summary, the cross-sectional test results in Table &failipport H1 that the

accrual quality of interim earnings improves after the passage of SOX.
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6.2.2.2 Time-series Tests of Accrual Quality

Panel A of Table 10 reports the univariate tests of timessaerual quality.
The two-sample t-test (Mann-Whitney test) is used to check whitidaenean (median)
of accrual qualityAQ) is different before and after SOX for interim quarters. Tleam
(median)AQ for interim quarters is 43.947 (27.641) before SOX and 27.444 (12.626)
after SOX. The difference in means (medians) is signifiaaitite 1% level, indicating
lower accrual quality for interim quarters after SOX, whigemot consistent with the
first hypothesis.

Panel B presents the results of multivariate tests of H1. Simitadyneasure of
accrual quality is regressed on the dummy variable SOX andttiekvariables that
may influence accrual quality. The measure of accrualtgualthis test is calculated
based on the time-series residual accruals of a speaificAiccordingly, all the control
variables are firm-level data.

The coefficient on the dummy varialdXis 12.689 and significant at the 1%
level, indicating that the accrual quality for interim quarierproves after SOX. The
coefficient onSIZEis 3.031 and significant at the 1% level, suggesting that larges f
have higher accrual quality. The coefficientlddSSis -3.158 and significant at the 10%
level, indicating that loss firms are associated with lowecrual quality. The
coefficient onINTAN is negative and significant at the 1% level, indicating that
intangible intensity is negatively associated with accrualityualhe coefficient on
DINT is positive and significant at the 10% level, which is expectetsidering the

negative association betweBirTAN andDINT by construction. The coefficie@AP is
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positive and significant, indicating that capital intensity is pesif associated with
accrual quality, which is inconsistent with the prediction. Thefwoefit on the trend
variableTRENDis negative and significant at the 1% level, suggesting hieabyerall
accrual quality worsened over the sample périod

In summary, the time-series test results in Table 9 supdothét the accrual
guality of interim earnings improves after the passage of SOX.
6.2.3 Tests of Hypothesis 2

The second hypothesis predicts that the improvement in accrualyqohlit
interim earnings due to SOX is greater than that of annual garnithe following
paragraphs present two groups of tests: cross-sectional tesrwdlaguality and time-
series test of accrual quality.

6.2.3.1 Cross-sectional Tests of Accrual Quality

Panel A of Table 11 reports the results from the univariate ¢éd2 based on
the cross-sectional accrual quality. An ANOVA analysis ipleyed since there are
two factors §OXandQ123 involved. To test H2, | specifically examine whether there
is an interaction effect betweeOX and Q123 The left section of Panel A reports
output from the general linear model (GLM) procedure. The mainstasistics of
interest is the F value on the interaction t8®X*Q123 The F value is insignificant,

indicating that there is no interaction effect between the faStOK and Q123

> Considering there is only one year (2007) from the post-SOX period in the multivariate test based on
the time-series measure of accrual quality, the trend pattern of accrual quality for the sample period is
largely determined by the pattern of the years before SOX.
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Therefore, the change in accrual quality due to SOX forimtquarters is not different
from that for annual periods.

Panel B reports the empirical results for the multivariests of H2. The
measure of accrual quality is regressed on the dummy vari@il28 and SOX the
interaction term o60XandQ123 and the control variables that may influence earnings
management. Note that the regressions with such specificaterexecuted based on
the full sample, including both interim sample data and annual sample data.

The coefficient on dummy variab®OXin this regression shows the change of
accrual quality for annual periods around the enactment of SOX. Thigvepoget
insignificant coefficient indicates the annual accrual qualigsdwot change after SOX.
The coefficient on the dummy variabl®@123*SOX is positive but insignificant,
reflecting that the gap in accrual quality between intemd annual earnings does not
change in the post-SOX period. The above results do not support H2.

The coefficient on dummy variabl@123 is significantly positive, suggesting
that before SOX, the accrual quality for interim quarters gbdr than that for annual
periods. The coefficient oAVE_SIZEis 4.246 and significant at the 1% level,
indicating that larger firms have higher accrual quality. ¢befficient onAVE_LOSS
is -35.973 and significant at the 1% level, indicating that the incedefancurring
consecutive losses is negatively associated with accrual qualityj islgonsistent with
DD (2002). The coefficient oAVE_INTANIs positive and significant, consistent with
the prediction.Both coefficients onAVE_DINT and AVE_CAP are positive but

insignificant. The coefficient on the trend variaBRRENDIs insignificant.
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In Panel C of Table 11, dummy variable 80X is replaced by two other
dummy variabless302and S404 Accordingly, the interaction term betwe8®Xand
Q123 is replaced by two other interaction terng@@l23*S302and Q123*S404 Both
coefficients onS302andS404are negative but insignificant, suggesting that the annual
accrual quality during either the SOX302 or the SOX404 period doaehange much
after SOX. The coefficients 0rQ123*S302 and Q123*S404 are positive but
insignificant, indicating the level of the improvement in accrgaality of interim
earnings due to either SOX 302 or SOX 404 is not larger than tlaanokl earnings.
The coefficient estimates of control variables in Panel Chagkly consistent with
those in Panel B.

In summary, the cross-sectional test results in Table ®ofailipport H2 that the
improvement of accrual quality of interim earnings after S®@Xigher than that of
annual earnings.

6.2.3.2 Time-series Tests of Accrual Quality

Panel A Table 12 reports the results from the univariate té$42 based on the
time-series measure of accrual quality. An ANOVA analysismployed since there
are two factorsROXandQ123 involved. To test H2, | specifically examine whether
there is an interaction effect betwee@®@XandQ123 The left section of Panel A reports
output from the general linear model (GLM) procedure. The mainstasistics of
interest is the F value on the interaction te8@X*Q123 The F value is 41.27 and
significant at the 1% level, indicating that there is an intenaceffect between the

factor SOXandQ123 Therefore, the change in accrual quality due to SOX forimter
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quarters is different from that for annual periods. The two dumaniablesSOXand

Q123 break the final sample into four categories. The mean discretiacaruals for

each category is listed in the right section of Panel A. Tordate the sign of the
interaction effect, there is a need to examine the means. Tae A for interim
quarters is 43.974 before SOX and 27.444 after SOX, while the A@dor annual
periods is 14.364 before SOX and 8.773 after SOX. Therefore, the sign on the
interaction term is negative, indicating that the decreasearmacquality of interim
earnings due to SOX is larger than that with annual earnifgs is inconsistent with

H2.

Panel B of Table 12 reports the results of the multivariate de$i2. The
measure of accrual quality is regressed on the dummy varigll¥sand Q123 the
interaction term o60XandQ123 and the control variables that may influence earnings
management.

The coefficient on dummy variab®OXin this regression shows the change of
accrual quality for annual periods around the enactment of SOX. Tlhikveand
significant coefficient indicates the annual accrual quahtproves after SOX. The
coefficient on the dummy variab{@123*SOXis negative and significant, reflecting that
the improvement in accrual quality for interim quarters dueQX & smaller than that
for annual periods.

The coefficient on dummy variabl®123 is positive and significantly,
suggesting that before SOX, the accrual quality for interimtergars higher than that

for annual periods. The coefficient @1ZEis 2.158 and significant at the 1% level,
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indicating that larger firms have higher accrual quality. Tbefficient onLOSSis -
5.337 and significant at the 1% level, indicating that the incidefdess firms is
negatively associated with accrual quality, which is consistattit DD (2002). The
coefficient onINTAN is positive and significant, suggesting that intangible intensity
positively associated with accrual quality, consistent with pgrediction. Both
coefficient on DINT and CAP are positive and significant, inconsistent with the
predictions. The negative and significanlfREND suggests a downward pattern of
accrual quality over the sample period.

In summary, the tests in Table 12 based on the time-seriesbguality fail to
support H2 that the improvement of accrual quality of interim egsnitue to SOX is

higher than that of annual earnings.

6.3 Earnings Attributes-Value Relevance

This section reports the empirical results based on value mekewander the
earnings attribute approach.
6.3.1 Sample Selection and Descriptive Statistics

Table 13 summarizes the sample selection process to cobstable
observations from 1998 to 2007. The initial sample includes 463,257 firm-quarter
observations and 116,686 firm-year observations from Compustat betweemyJanua
1998 and December 2007. | exclude the firms in the financial semhtestry or
utilities industry (with 2-digit SIC codes of 49 and 60-67) and thoseulnlicly listed

in the U.S. After this step, there are 217,781 firm-quarters and 55tfri¥@efars left in
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the sample. The sample is further reduced to 144,022 firm-quarndr85,271 firm-
years because only the observations with available data to gef@rétrough the
Dechow (1994) Model are retained. Due to the sample selectienan of at least 10
firm-quarter (firm-years) observations within an industry-quafitetustry-year) group,
if an industry-quarter (industry-year) consists of less than 10 firmsathehservations
within that group will be deleted. After applying this restdnti 141,355 firm-quarters
and 34,583 firm-years remain in the sample, out of which there are T iS%quarter
and 20,019 firm-year observations with available data to generateritrelovariables
(SIZE LOSS INTAN, DINT andCAP). All 52,639 observations from interim quarters
are combined with the firm-year data, leading to 72,658 observationscoftgned
sample is trimmed at the top and bottom 2% of all the continuous \esriadaluding
measure of value relevancB)ZE INTAN and CAP. The final sample has 63,085
observations, with 46,858 firm-quarters and 16,227 firm-years.

Table 14 presents the distribution and descriptive statistidsedirtal sample.
According to Panel A, the sample includes almost the same nwhlodrservations
from the pre-SOX period (50%) than the post-SOX period (50%) and marterly
data (74%) than annual data (26%). The number of observations frormiqteaiters
is almost three times of that from annual periods, suggestingathples is relatively
balanced.

Panel B breaks down the sample by calendar years acrosantipée period. In
every year, the number of annual observations accounts for 2-3% ofrthie sand the

number of quarterly observations represents 7-8% of the sample.
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Panel C lists all industry categories based on the 2-digitc®des and the
number of unique firms in each industry. The most dominant industry isdsssi
service (SIC code=73) with 806 unique firms. Other main industriesdaahemicals
and allied products (SIC code=28), electronic and other electric eguip(®IC
code=36), instruments and related products (SIC code=38) and industrial maahihery
equipment (SIC code=35). The least represented industries includal spade
contractors (SIC code=17), social services (SIC code=83), heawjruction (SIC
code=16) and educational services (SIC code=82), each with only on® anique
firms.

Panel D displays the descriptive statistics of the varidblethe sample. The
average logarithmic market valu&IZE of the sample is 5.722 with a standard
deviation of 1.838. MeahOSSindicates that about 22% of the sample has consistent
losses in previous periods. The average intangible inten8lfiyA() is 0.041 with a
standard deviation of 0.051. Me&@1NT indicates that about 14% of the sample does
not invest in R&D. On average, about 18% of the total assets arkdbsets as PP&E
according to the mean capital intensiBAP).

Panel E presents the correlation matrix of the variables. &lyill add the
prefix of “AVE_” before the name of each control variable to indicate thataai&bles
are at industry-level. Each cell above (below) the diagonal aispthe Spearman
(Pearson) correlation coefficient and the significance lelvéhe correlation. The main
correlation of interest is the one betwe¥R and Q123*SOX The positive and

significant correlation (-0.058, Spearman; -0.061, Pearson) betweenwlegariables
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is inconsistent with H2 that the improvement of value relevanage@im earnings due
to SOX is more than that of annual earnings.

VR is positively correlated withPAVE_SIZE and negatively correlated with
AVE_LOSSBoth correlations are significant and consistent with the predsctThe
correlation betweeNR andAVE_CAPIs positive and significant, which is inconsistent
with the prediction. The correlation betwe¥R and AVE_INTANIs not significant in
both cases. There is no significant correlation betw&éh and AVE_DINT
AVE_INTANandAVE_LOSSare positively associated with each other, indicating that
an industry with lower level of intangible intensity has a higheguency of loss firms
during the sample period. AgailNTAN andDINT are negatively associated with each
other by construct. Accordingly, at the industrial average |&xE_INTANis expected
to be negatively associated with a high&fE_DINT AVE_INTANandAVE_CAPare
negatively associated with each other, which again may be due tmdbstrial
operational characteristics and/or cash constraints in investment decaslangs.

Figure 6 displays the average value relevance of earmngs/éry year during
1998-2007.

6.3.2 Tests of Hypothesis 1

The first hypothesis predicts that the value relevance of inte@mings
improves after the passage of SOX.

Table 15 reports the univariate tests of value relevance mdasuthe adjusted
R?. The two-sample t-test (Mann-Whitney test) is used to cheukther the mean

(median) value relevance of earnin§y®) is different before and after SOX for interim

101



qguarters. The mean (mediaviR for interim quarters is 0.041(0.041) before SOX and
0.050 (0.050) after SOX. The difference in means (medians) is sagrtifat the 5%
(10%) level, meaning the value relevance of interim earningsowes after SOX,
which is consistent with the first hypothesis.

Panel B of Table 15 presents the results of multivariatedésté. The measure
of value relevance is regressed on the dummy variable SOX andrttrel oariables
that may influence value relevance. As mentioned in Chapter 5\siheerelevance is
calculated at the industry level for each interim quarterthallcontrol variables are
computed in a similar way.

The coefficient on the dummy variabBOXis 0.020 and significant at the 5%
level, indicating that the value relevance for interim earnimgsoves after SOX. The
coefficient onAVE_CAPIs positive and significant, indicating that capital intensity is
positively associated with value-relevance of earnings, which engstent with the
prediction. All other coefficients on control variables are insignificant.

As an additional analysis, the post-SOX period is further splitthed50OX302
and SOX404 periods. In Panel C, the dummy variabeQXis replaced by two other
dummy variable$302andS404 The coefficient or5302is 0.018 and significant at the
5% level, meaning that the value relevance of interim earrdngsg the SOX302
period is higher than that before SOX. The coefficientS#i®4 is positive but not
significant, which indicates that the value relevance of inte@miegs during the
S0OX404 period is not higher than that before SOX. The coefficiamtast of control

variables in Panel C are highly consistent with those in Panel B.
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In summary, the test results in Table 15 show that interim emrexhibit
higher value relevance after SOX, suggesting that interimirggs quality is higher
after the passage of SOX. The additional multivariate teitates that SOX 302 not
SOX 404 improves the value-relevance of interim earnings.

6.3.3 Tests of Hypothesis 2

The second hypothesis predicts that the improvement in value relegnce
interim earnings due to SOX is greater than that of annual earnings ARafrieable 16
reports the results from the univariate tests of this hypoth&@si&ANOVA analysis is
employed since there are two factoiSOX and Q123 involved. To test H2, |
specifically examine whether there is an interaction effetiveenrSOXandQ123 The
left section of Panel A reports output from the general linear hi&Gdévl) procedure.
The main test statistics of interest is the F value on tleeaiction termSOX*Q123.
The F value is insignificant, indicating that there is no ittsa effect between the
factorSOXandQ123 Therefore, the change in value relevance due to SOX fommter
quarters is not different from that for annual periods.

Panel B of Table 16 reports the empirical results for the mukieatests of H2.
The measure of value relevance is regressed on the dummy es€dld3 and SOX
the interaction term o5OX and Q123 and the control variables that may influence
value relevance.

The coefficient on dummy variab&0OXin this regression represents the change
of value relevance for annual earnings around the enactment of T®@Xoefficient on

SOXis insignificant, suggesting that the value relevance of annuainga does not
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change around SOX. The coefficient on the dummy var@i23*SOXis positive but
insignificant, meaning that the change in value relevance afimmtearnings around
SOX is basically the same as that of annual earnings. The atmyes fail to support
H2.

The coefficient on dummy variabl@123is significantly negative, suggesting
that before SOX, the value relevance of interim earnings isrlolnan that for annual
earnings. The coefficient oAVE_INTANIs negative and marginally significant, which
is not consistent with the prediction. Prior literature has documhetitat market
valuation takes intangibles like R&D into consideration (Lev and Sougial®96).
However, the model used in this study to estimate value relevédmes not include
R&D. This mechanical issue could have led to the underestimatduef nedevance for
R&D intensive firms, and thus contribute to the documented negative a@ssoCi
between value relevance and intangible intensity. The caefticon AVE_DINT is
negative and marginally significant, indicating that the industitly iigh frequency of
absence of intangibles is associated with lower value of retevah earnings. All
remaining coefficients are insignificant.

In Panel C of Table 19, the dummy variableS8Xis replaced by two other
dummy variabless302and S404 Accordingly, the interaction term betwe8®Xand
Q123 is replaced by two other interaction tern@¥123*S302and Q123*S404 The
coefficient onS302(S404 is insignificant, suggesting that the value relevance of annual
earnings during the (SOX302) SOX404 period does not change much corngtred

level before SOX. The coefficient dp123*S302is positive and significant at the 1%
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level, indicating that improvement in value relevance of interimiegs due to SOX
302 is higher than that of annual earnings. However, the coefficie@l@8*S404is
insignificant, meaning that improvement in value relevance efimtearnings due to
SOX 404 is not different from that of annual earnings. The coeffficestimates of
control variables in Panel C of are highly consistent with those in Panel B.

In summary, the test results in Table 16 fail to support H2thieatmprovement
of value relevance of interim earnings during the entire SOXges greater than that
of annual earnings. However, there is some evidence that firevement of value
relevance of interim earnings during the SOX302 period is gréae that of annual
earnings, suggesting that SOX 302 likely played a role in regubagap between the

value-relevance of interim earnings and that of annual earnings.
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CHAPTER 7
SUMMARY AND CONCLUSIONS

7.1 Summary of Research Questions, Hypotheses and Major Findings

This study examines the change in the quality of interim ear@rgsd the
enactment of Sarbanes-Oxley Act and whether the change diftersdoeinterim and
annual earnings, by focusing on the impact of internal control provisions.

SOX 302 and SOX 404 are the most important internal control provisionis wit
the framework of SOX. SOX 302 introduced new certification requergsn and
criminal penalties associated with noncompliance in aim to iserdge management’s
responsibility for and involvement in establishing credible intecwitrols during
interim quarters, which in turn, is likely to enhance the quality and credibility erhialt
controls systemsA strengthened internal control system is very likely to improve
interim earnings quality. SOX 404 increased auditor involvementhén interim
financial reporting process, which is also expected to improve théygofinterim
earnings.

Previous research indicates that the quality of interim earmsngsver because
managers have more discretion in expense recognition in interintingpand interim
earnings are only subject to review which is less rigorous thande@pendent audit. If
SOX 302 increases the management’s responsibility for establiahohgnaintaining

internal controls on a quarterly basis and SOX 404 increases therauidivolvement
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in interim reporting, then the improvement of earnings quality &@K for interim
guarters is likely to be higher than that for annual periods.

The above two arguments lead to the empirical investigation ofntkeenn
earnings quality over the enactment of SOX. The empirical seslsire conducted on
all the public firms (excluding those in the financial serviced atilities industries)
from 1998 through 2007. The end of year 2002 divides the sample period iqe@the
SOX and post-SOX periods. Both univariate and multivariate testeraployed to
examine the difference in the quality of interim earnings betwbe pre-SOX and
post-SOX periods, and whether the change in earnings quality fomrgearters is in
the same magnitude as the change for annual periods. Two appraacf@maed to
measure earnings quality: the earnings-management approach aadnihgs-attribute
approach. Under the earnings-management approach, the discreticcraisafboth
signed and unsigned) based on the Modified Jones Model are used to reaasimgs
guality. Under the earnings-attribute approach, both the accrualygaatitthe value-
relevance of earnings are used to measure earnings geapsctively. Accrual quality
is derived from the inverse of standard deviation of residuals firemaugmented DD’s
model. The value relevance of earnings is derived from the adjuSt#diRe regression
of stock returns on contemporaneous accounting earnings.

The first hypothesis tested in the empirical analysis istheatuality of interim
earnings improves after SOX. The results under the earnings-magrtgapproach
provide strong support to the hypothesis. In both two-sample t testhaniflann-

Whitney test, the difference in absolute discretionary accipaisitive discretionary
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accruals) for interim quarters between the pre-SOX and post{¥0iXds is positive
and significant at the 1% level. However, for negative discratyomecruals for interim
guarters, the difference in its magnitude between pre-SOX an&@osis positive but
insignificant in the two-sample t test. In the multivariastgeafter controlling for the
factors associated with earnings management as suggesgembiblterature, all three
forms of discretionary accruals are shown to have decreased mtugggsince the
enactment of SOX. As a step further, the post-SOX period is divide the SOX302
and SOX404 periods. The regression results show that earninggenaent decreases
in each of these two shorter windows. Therefore, both SOX 302 andi8OXppear to
play a role in dampening earnings management with interim quarters.

The results under the earnings-attribute approach provide little $upptire
first hypothesis. The tests based on accrual quality do not provideneei for the
improvement of interim accrual quality after SOX. The intearnrual quality based on
the inverse of cross-sectional standard deviation of residual Ecdass not improve
after SOX in both the univariate tests and multivariate tésthie supplemental test, |
compute accrual quality based on the inverse of standard deviatiiomedpecific
time-series residual accruals. Due to the limitation of dagalability, only the data of
2007 is included in the post-SOX period. Only the multivariate tkstament that the
accrual quality for interim quarters improves after SOX. Bothvamate and
multivariate tests document an improved value relevance of inéaninings after SOX.

However, the improvement seems to be driven by SOX 302 only.

108



The second hypothesis predicts that the improvement of interinngarquality
is higher than that of its annual counterpart. The results undeanhiegs-management
approach provide strong support for this hypothesis. For all three &drdiscretionary
accruals, the univariate test based on the ANOVA procedure docutinagntsere is an
interaction effect on th8OXdummy and th&€123 dummy, meaning that the effect of
SOX on earnings management depends on whether the earningsnaranfrinterim
quarter or an annual period. In the multivariate tests by regregsiodels, all
coefficients on the interaction term $0X*Q123are negative and significant at the 1%
level, which is consistent with the prediction that the decreasarafngs management
with interim quarters after SOX is larger than that with ahperiods. In the analysis
on the shorter windows of the SOX302 and SOX404 periods, the results asterdns
with that both SOX302 and SOX404 improve interim earnings quality tceatey
extent.

The results under the earnings-attribute approach provide little $uppdhe
second hypothesis. From the result of ANOVA procedure, the eff@D¥fon accrual
quality is independent of whether the observation is from an interimtequar an
annual period. The univariate test result is confirmed by the ssgre results,
suggesting that the change of accrual quality of interim eggnlue to SOX is no
different from that of annual earnings. In the supplementafdesiccrual quality based
on the firm-specific time-series residual accruals, both thEOYA procedure and
multiple regressions document a significantly negative interacffect betweesOX

and Q123 suggesting that the deterioration of accrual quality of mtexarnings is
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more serious than that for annual periods, which is inconsistdmtH&it Note that due
to the limitation of the construct of this measure for accrualityu¢here is only one
year of 2007 in the post-SOX period. The tests based on the value relevaacnings
provide no evidence to support H2, except that SOX 302 appears to havedréuric

gap in value relevance between interim quarters and annual periods.

7.2 Implications and Contributions

This study is similar in spirit to the recent research bihed et al. (2008) and
Lobo and Zhou (2006) with a focus on the effect of SOX on financial regaytiality.
Cohen et al. (2008) detect less earnings management in annual eaomm@d02 to
2005 than before. Lobo and Zhou (2006) document lower abnormal accrualslad hig
conservatism in financial reporting in the two years after St the two years
before. Although the preceding evidence reflects improved earningy giter SOX,
the inferences are only made based on annual earnings. In ligh¢ alotumented
differences between the quarterly and annual financial reportowegses (Brown and
Pinello 2007), the present study extends prior research by takouk at the interim
earnings quality around SOX. The results of this study based nmgamanagement
provide strong support to the predictions that (1) the interim earqumggy improves
after SOX and (2) the magnitude of the improvement in earrgngsty for interim
quarters is higher than that for annual periods. Therefore, kg grovides further
evidence on the improvement of interim earnings quality after S@X @n the

differential impact of SOX on the quality of earnings from different tygfgzeriods.
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The results of this study may have important implications t&kebgrarticipants.
In the interim investment and valuation decisions after SOXledemanaged interim
earnings are of realistic relevance to market participdnterim earnings are more
promptly and frequently accessible than annual earnings. Beforetberacement of
annual earnings, interim earnings provide the baseline informatiestimating annual
earnings. Therefore, the relative change in earnings management dtering guarters
versus annual period after SOX should be factored in when markefigaantsctry to
forecast the annual earnings.

As discussed earlier, this study uses both the earnings-ataitdithe earnings-
management approaches, which is not very common in most of pricesmuiSOX
and earnings quality. The employment of more than one approach etimirdise
research grasps as many facets of earnings quality as possibleg&araimagement, as
it can be a good proxy for low earnings quality caused by maaagetentional
manipulations and frauds, cannot capture the effect of unintentionahgstirarrors on
earnings quality. The present study makes an attempt totiiewmpact of SOX on
earnings quality from a different angle. More research on atbhpect of earnings
guality around the enactment of SOX is called for.

The availability of the latest data allows this study to &mtings quality
around the implementation of SOX 404. The earning management vetimrguarters
decreases during both the SOX302 and SOX404 periods. Both SOX 302 and SOX 404

appear to contribute to the convergence of earnings quality betweam igigarters
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and annual periods. Therefore, the study provides additional evidence effiettieof

SOX 302 and SOX 404.

7.3 Extensions for Future Research

A major part of this study is to examine the magnitude of egsnmanagement
measured by discretionary accruals. Another way of exploringnggr management
around SOX is to look at the likelihood of engaging in earnings managefeh tests
can be conducted in a conditional or unconditional setting. The uncondisiettialg
identifies earnings management when a firm has positive dswiey accruals while
the conditional setting identifies earnings management whemma ot only has

positive discretionary accruals but also meets or beats the analystssforeca

112



APPENDIX A

FIGURES

113



199¢

200z 200t

2007

A
v
A

SOX302
Period

SOX404
Period

v

A

Pre-SOX Period

A\ 4
A

Post-SOX Period

Figure 1 Timeline of the Study

v

This figure depicts the different time periods gmatl. The pre-SOX period extends from 1998 through
2002, and the post-SOX period extends from 2008utyin 2007. Within the post-SOX period, | classify
the period from 2003 through 2004 as the SOX30bgeand the period from 2005 through 2007 as the

S0OX404 period.
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Post-SOX
(SOX1) Yo+ 72 Yot VvitVy2t+vys Y1 +7V3
Difference Y2 Y2 +7Vs3 V3

Figure 2 Analysis of Regression Coefficients in Equation (17)

This figure displays the process of arriving at¢befficient of interest in testing H2.
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Figure 3 Average Discretionary Accruals over Time, 1998-2007
This figure plots the average discretionary acafi@m 1998 through 2007. (a) Figure of absoluleea

of discretionary accrualsABSDA; (b) Figure of positive discretionary accruaPD@); (c) Figure of
negative discretionary accruaS{A).
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Figure 4 Average Cross-sectional Accrual Quality over Time, 1998-2007
This figure plots the cross-sectional accrual dqualAQ) over the sample period. Accrual quality is

measured by the inverse of standard deviation ef rgsidual accruals within an industry-quarter
(industry-year).
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Figure 5 Average Time-series Accrual Quality over Time, 1998-2007

This figure plots the time-series accrual qual&gj over the sample period. Accrual quality is meadur
by the inverse of standard deviation of the firnedfic time-series residual accruals. The parthef t
graph between 2003 and 2006 (“contaminated” yaar®r presentation only. The data from this period
are not included in the statistical tests.
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Figure 6 Average Value Relevance of Earnings over Time, 1998-2007

This figure plots the value relevance of earning®)(over the sample period. Value relevance is
measured by the adjusted & the regression of stock returns on earnings.
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Table 1 Sample Selection Process-Earnings Management

Description Quarterly Annual Combined
Sample Sample Sample
Firm-quarters (firm-years) between Jan. 1998 and Dec. 463,257 116,686
2007 in the database of Compustat
Less: Firm-quarters (firm-years) in the financial servicél27,182) 336,075 (31,798) 84,888
industry and the utilities industry (with SIC code of 60-
67 and 49)
Less: Firm-quarters (firm-years) not listed publicly in  (118,294) 217,781 (29,716) 55,172
the US
Less: Firm-quarters (firm-years) with missing (101,810) 115,971 (7,196) 47,976
Compustat data for Modified Jones Model
Less: Firm-quarters (firm-years) with less than 10 (3,892) 112,079 (601) 47,375
observations in the same industry-quarter
(industry-year) group
Less: Firm-quarters (firm-years) with missing (61,948) 50,131 (24,995) 22,380
Compustat data to generate control variables
Firm-quarters (%4 fiscal quarters) 23,383
Firm-quarters (interim quarters) 26,748
Firm-years 22,380
Combined sample with both interim and annual data 49,128
Less: Observations trimmed at the top and bottom 2% (7,533) 41,595
of all the continuous variables
Final Sample 41,595
Firm-quarters (Interim) 23,338
Firm-years 18,257




Table 2 Sample Description-Earnings Management

Panel A: Sample Distribution

Annual Earnings Interim Earnings Total
Pre-SOX 8,811 14,582 23,393
(21%) (35%) (56%)
Post-SOX 9,446 8,756 18,202
(23%) (21%) (44%)
Total 18,257 23,338 41,595
(44%) (56%) (100%)

Panel B: Distribution by Years

Annual Interim

Earnings Earnings Total
1,751 3,988 5,739
1998 (4.21%) (9.58%) (13.79 %)
000 1,732 3,850 5,582
1 (4.16%) (9.26%) (13.42%)
200 1,740 3,714 5,454
000 (4.18%) (8.93%) (13.12%)
1,814 1,536 3,350
2001 (4.36%) (3.69%) (8.05%)
1,774 1,494 3,268

2002
(4.26%) (3.59%) (7.85%)
1,727 1,497 3,224

2003
(4.15%) (3.60%) (7.75%)
1,862 1,682 3,544

2004
(4.48%) (4.04%) (8.52%)
2,017 1,814 3,831

2005
(4.85%) (4.36%) (9.21%)
1,997 1,860 3,857

2006
(4.80%) (4.47%) (9.27%)
1,843 1,003 3,746

2007
(4.43%) (4.57%) (9.01%)
18,257 23,338 41,595
1998-2007 (43.89%) (56.11%) (100%)

Panel C: Distribution by Industry
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Table 2 -Continued

Unique

I ndustry category Firms Percent
01 - - AGRICULTURAL PRODUCTION - CROPS 8 0.19
10 - - METAL MINING 10 0.24
12 - - COAL MINING 3 0.07
13 - - OIL AND GAS EXTRACTION 22 0.53
14 - - NONMETALLIC MINERALS, EXCEPT FUELS 8 0.19
15 - - GENERAL BUILDLING CONTRACTORS 2 0.05
16 - - HEAVY CONSTRUCTION, EXCEPT BUILDING 4 0.10
17 - - SPECIAL TRADE CONTRACTORS 3 0.07
20 - - FOOD AND KINDRED PRODUCTS 49 1.18
21 - - TOBACCO PRODUCTS 1 0.02
22 - - TEXTILE MILL PRODUCTS 11 0.26
23 - - APPAREL AND OTHER TEXTILE PRODUCTS 10 0.24
24 - - LUMBER AND WOOD PRODUCTS 9 0.22
25 - - FURNITURE AND FIXTURES 18 0.43
26 - - PAPER AND ALLIED PRODUCTS 34 0.82
27 - - PRINTING AND PUBLISHING 17 0.41
28 - - CHEMICALS AND ALLIED PRODUCTS 590 14.21
29 - - PETROLEUM AND COAL PRODUCTS 21 0.51
30 - - RUBBER AND MISC. PLASTICS PRODUCTS 46 111
31-- LEATHER AND LEATHER PRODUCTS 8 0.19
32 - - STONE, CLAY, AND GLASS PRODUCTS 28 0.67
33 - - PRIMARY METAL INDUSTRIES 37 0.89
34 - - FABRICATED METAL PRODUCTS 55 1.32
35 - - INDUSTRIAL MACHINERY AND EQUIPMENT 376 9.06
36 - - ELECTRONIC & OTHER ELECTRIC EQUIPMENT 576 B8
37 - - TRANSPORTATION EQUIPMENT 101 2.43
38 - - INSTRUMENTS AND RELATED PRODUCTS 491 11.83
39 - - MISC. MANUFACTURING INDUSTRIES 31 0.75
44 - - WATER TRANSPORTATION 3 0.07
45 - - TRANSPORTATION BY AIR 1 0.02
47 - - TRANSPORTATION SERVICES 5 0.12
48 - - COMMUNICATION 70 1.69
50 - - WHOLESALE TRADE - DURABLE GOODS 80 1.93
51 - - WHOLESALE TRADE - NONDURABLE GOODS 47 1.13
53 - - GENERAL MERCHANDISE STORES 29 0.70
54 - - FOOD STORES 26 0.63
55 - - AUTOMOTIVE DEALERS & SERVICE STATIONS 18 04
56 - - APPAREL AND ACCESSORY STORES 51 1.23
57 - - FURNITURE AND HOMEFURNISHINGS STORES 22 0.53
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Table 2 -Continued

58 - - EATING AND DRINKING PLACES 65 1.57
59 - - MISCELLANEOUS RETAIL 101 2.43
70 - - HOTELS AND OTHER LODGING PLACES 22 0.53
72 - - PERSONAL SERVICES 3 0.07
73 - - BUSINESS SERVICES 812 19.56
75 - - AUTO REPAIR, SERVICES, AND PARKING 4 0.10
78 - - MOTION PICTURES 8 0.19
79 - - AMUSEMENT & RECREATION SERVICES 33 0.79
80 - - HEALTH SERVICES 85 2.05
82 - - EDUCATIONAL SERVICES 3 0.07
83 - - SOCIAL SERVICES 2 0.05
87 - - ENGINEERING & MANAGEMENT SERVICES 71 1.71
99 - - NONCLASSIFIABLE ESTABLISHMENTS 22 0.53
Total 4,152 100.00
Panel D: Descriptive Statistics
Variables N Mean 25 Median 75 Standard
Percentile Percentile  Deviation
DA 41,595 -0.0162 -0.0616 -0.0117 0.0324 0.1297
ABSDA 41,595 0.0840 0.0198 0.0478 0.1071 0.1000
PDA 17,450 0.0811 0.0175 0.0442 0.1033 0.0996
NDA 24,145 -0.0865 -0.1103 -0.0503 -0.0215 0.1001
DUR 41,595 0.5743 0 1 1 0.4944
RD 41,595 0.0491 0.0062 0.0235 0.0603 0.0725
LABOR 41,595 0.6887 0.5636 0.7176 0.8377 0.1861
ICLAIM 41,595 0.0193 -0.4617 0.0671 0.6511 0.8014
LOSS 41,595 0.1877 0 0 0 0.3905
LEV 41,595 0.1011 0 0.0261 0.1764 0.1337
SIZE 41,595 5.6100 4.0743 5.5334 7.0047 2.0480
MB 41,595 3.8483 1.5329 2.5592 4.4829 3.9754
AGDP 41,595 5.4925 45 5.5 6.5 1.7380
BIG 41,595 0.8251 1 1 1 0.3799

Panel E: Correlation Matrix-Earnings Management
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Table 2 -Continued

Spearman Correlation Coefficients, N = 41,595
ABSDA Q123 SOX  QI23*SOX  ICLAIM LOSS LEV SIZE MB  AGDP BIG
0.3360  0.0478 -0.1731 0.0994 00797  -0.0985  -0.0739  0.1111  -0.0100  -0.0741
ABSDA 1.0000 <.0001  <.0001 <.0001 <0001 <0001 <0001 <0001 <0001  0.0413  <.0001
Te -0.3085 -0.1423 0.4567 0.0524 01066 -0.0839  -0.0679  0.1041  -0.0306  -0.0028
s Q123 <0001  1.0000  <.0001 <.0001 <0001 <0001 <0001 <0001 <0001 <0001  0.5720
Tlr 0.0656  -0.1423 0.5854 0.0080  -0.0161  -0.0314  0.1430  0.0399  0.2485  -0.1755
i SOX <0001 <0001 1.0000 <.0001 01051 00010 <0001 <0001 <0001 <000l  <.0001
E -0.1497  0.4567  0.5854 0.0321 00192 -0.0477  0.0649 00576  0.1173  -0.1366
= Q123*SOX <0001 <0001  <.0001 1.0000 <0001 <0001 <0001 <0001 <0001  <.0001 <0001
g 0.1115  0.0515  -0.0003 0.0226 0.2247  -0.2678  -0.1050  0.1274  0.0004  -0.0158
é ICLAIM <0001  <.0001  0.9564 <0001  1.0000 <0001 <0001 <0001 <0001  0.9303  0.0013
g 0.0882  0.1066  -0.0161 0.0192 0.2292 -0.1539  -0.2186  0.1746  -0.0168  -0.0549
8 LOSS <0001 <0001  0.0010 <.0001 <.0001 1.0000 <0001 <0001 <0001  0.0006  <.0001
ﬁ -0.0779  -0.0758  -0.0168 -0.0317  -0.2625  -0.1462 0.2236  -0.0798  -0.0006  0.0914
g LEV <0001 <0001  0.0006 <.0001 <0001  <.0001 1.0000 <0001 <0001 09113  <.0001
& -0.0551  -0.0662  0.1414 0.0655  -0.1197  -0.2158  0.2052 0.3377 00156  0.3804
SIZE <0001  <.0001  <.0001 <.0001 <0001 <0001  <.0001 1.0000 <0001  0.0015  <.0001
0.1113  0.1075  -0.0325 0.0141 0.1166 02118  -0.0414  0.1865 0.0400  0.0043
MB <0001  <.0001  <.0001 0.0041 <0001 <0001  <.0001  <.00011.0000 <0001  0.3765
-0.0249  0.0373  0.1952 0.1416 0.0053  -0.0065 -0.0020  0.0157  0.0436 -0.0362
AGDP <0001 <0001 <0001 <.0001 0.2763  0.1848  0.6844  0.0013  <.0001.0000 <.0001
-0.0751  -0.0028  -0.1755 -0.1366  -0.0225  -0.0549  0.0946  0.3740  -0.0366  -0.0271
BIG <0001  0.5720  <.0001 <.0001 <0001 <0001 <0001 <0001 <0001  <.0001.0000

Variable Definitions:

DA =

ABSDA
PDA
NDA
DUR =

RD =

LABOR =

discretionary accruals from the Modified Jones Mo@s in Dechow (1995),
augmented by Kothari et al. (2005) by adding thetrad for performance;

the absolute value of discretionary accruals;

the value of discretionary accruals for firms ngjpg positive discretionary accruals;
the value of discretionary accruals for firmsagmg negative discretionary accruals;
a dummy variable equal to 1 if the firm is in therable goods industry, following
Matsumoto (2002); The durable goods industry refersthe industries with the
following three-digit SIC codes: 150-179, 245, 2888, 283, 301, and 324-399;
research and development expenditures (quartentypOstat data item XRDQ); annual
Compustat data item XRD) scaled by total assetar{gtly Compustat data item ATQ;
annual Compustat data item AT);

labor intensity, equal to 1 minus the ratio of grgwoperty, plant and equipment
(quarterly Compustat data item PPEGTQ; annual Catapulata item PPEGT) to total
gross assets, computed as the sum of total assetsaecumulated depletion,
depreciation and amortization (quarterly Compustata item DPACTQ; annual
Compustat data item DPACT));
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Table 2 -Continued

ICLAIM

LOSS

LEV

SIZE

MB

AGDP
BIG
Q123

Q123*SOX

implicit claim, resulted from the factor analysitthe three variabledDUR, RD and
LABOR

a dummy variable equal to 1 if the firm has comsistnegative net income before
extraordinary items (quarterly Compustat data it&®; annual Compustat data item
IB) during the last four periods ;

leverage ratio, equal to long-term liabilities (cpedy Compustat data item DLTTQ;
annual Compustat data item DLTT) over total assets;

logarithm of market value at the beginning of theripd; market value equals the
product of number of common shares outstanding riggig Compustat data item
CSHOQ; annual Compustat data item CSHO) and clogiitg (quarterly Compustat
data item PRCCQ; annual Compustat data item PRGC_F)

market-to-book ratio, calculated as market valueaiity over book value of equity
(quarterly Compustat data item CEQQ; annual Conapuastta item CEQ) ;

percentage change of GDP since last period matdy100;

= adummy variable equal to 1 if the auditor is a®udit firm.
= adummy variable equal to 1 if the observationobgé to an interim quarter;
SOX =

a dummy variable equal to 1 if the year of the olesion is in 2003-2007;

the interaction term o123andSOX equal to 1 if the observation is from an interim
quarter during 2003-2007;
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Table 3 Results for H1-Earnings Management

Panel A: Univariate Tests

t-statistic Z-statistic
Period N Mean (p-value) Median  (p-value)
ABSDA  Pre-SOX 14,582 0.058 2.72 0.035 5.03
Post-SOX 8,756 0.055 (0.0066) 0.032 (<.0001)
PDA Pre-SOX 6,401 0.060 2.25 0.034 5.05
Post-SOX 3,500 0.056 (0.0250) 0.030 (<.0001)
INDA]| Pre-SOX 8,181 0.056 1.43 0.036 2.45
Post-SOX 5,256 0.055 (0.1513) 0.034 (0.0142)

Panel B: Multivariate Tests (Based on SOX)

EM,, =a, + 2,.SOX+ a,ICLAIM ;, + ;L OS§, + a,LEV,, + a;SIZE, + ¢,MB,,

K-1
+a,AGDP, + a;BIG,, + a,Trend+ ) g, Industry, +&
k=1
Predicted ABSDA PDA NDA
Sign t —statistic t —statistic t —statistic
Coefficient (p-value) Coefficient (p-value) Coefficient  (p-value)

Intercept ” 20.58 15.14 14.40
) 0.154 (<.0001) 0.164 (<.0001) 0.150 (<.0001)

SOX -4.48 -3.72 -2.32
-0.010 (<.0001) -0.014 (0.0002) -0.007  (0.0203)

ICLAIM + -0.31 5.33 -3.93
0.000 (0.7580) 0.008  (<.0001) -0.005  (<.0001)

LOSS 5.55 7.42 -0.64
0.007 (<.0001) 0.014 (<.0001) -0.001 (0.5245)

LEV 5 -4.08 -1.58 -3.85
’ -0.016 (<.0001) -0.010 (0.1147) -0.019 (0.0001)

SIZE -12.86 -11.49 -7.26
-0.004 (<.0001) -0.005  (<.0001) -0.003  (<.0001)

MB + 19.51 16.84 9.92
0.002 (<.0001) 0.003  (<.0001) 0.002  (<.0001)

AGDP -5.04 -3.60 -3.81
-0.001 (<.0001) -0.001 (0.0003) -0.001 (0.0001)

BIG -4.75 -3.58 -2.65
-0.007 (<.0001) -0.008 (0.0003) -0.005 (0.0082)

Trend s 5.66 4.62 2.97
’ 0.002 (<.0001) 0.003 (<.0001) 0.001 (0.0030)
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Table 3 Continued

Adjusted-R 0.098 0.122 0.094

F-value (Pr>F) 47.27 (<.0001) 26.86 (<0.0001) 27800001)

Panel C: Multivariate Tests (Based on SOX 302 and SOX 404)
EM,, =, + @,S302+ a,S404+ o, ICLAIM , + «,LOSS, + a;LEV,, + aSIZE,

K-1
+a;MB,, + 2;AGDP, + ,BIG,, + a;,Trend+ Y a,,,, Industry, +&

k=1
Predicted ABSDA PDA NDA
Sign t —statistic t —statistic t —statistic
Coefficient (p-value) Coefficient  (p-value) Coefficient  (p-value)
Intercept 5 19.72 14.62 13.72
’ 0.147 (<.0001) 0.158 (<.0001) 0.142 (<.0001)
S302 -5.59 -4.27 -3.32
i -0.013 (<.0001) -0.016 (<.0001) -0.010 (0.0009)
S404 -11.52 -7.37 -8.40
i -0.036 (<.0001) -0.037 (<.0001) -0.033 (<.0001)
ICLAIM + 0.41 5.49 -3.14
0.000 (0.6523) 0.009 (<.0001) -0.004 (0.0017)
LOSS 4.85 7.02 -1.19
i 0.006 (<.0001) 0.013 (<.0001) -0.002 (0.2349)
LEV 5 -3.98 -1.57 -3.74
’ -0.016 (<.0001) -0.010 (0.1171) -0.018 (0.0002)
SIZE -12.86 -11.45 -7.29
i -0.004 (<.0001) -0.005 (<.0001) -0.003 (<.0001)
MB + 19.67 16.99 9.96
0.002 (<.0001) 0.003 (<.0001) 0.002 (<.0001)
AGDP -3.53 -2.72 -2.61
i -0.001 (0.0004) -0.001 (0.0066) -0.001 (0.0090)
BIG -5.08 -3.84 -2.86
i -0.007 (<.0001) -0.008 (0.0001) -0.005 (0.0042)
Trend 5 11.50 7.63 8.04
’ 0.005 (<.0001) 0.005 (<.0001) 0.005 (<.0001)
Adjusted-R 0.104 0.126 0.101
F-value (Pr>F) 49.36 (<0.0001) 27.34 (<0.0001) Q8<8.0001)

Variable Definitions:

ABSDA = the absolute value of discretionary accruals frbenNodified Jones Model as in Dechow
(1995), augmented by Kothari et al. (2005) by addire control for performance
PDA = the value of discretionary accruals for firms nejpg positive discretionary accruals
INDA| = the absolute value of discretionary accruals fiond reporting negative discretionary
accruals
EM = the measure of earnings managemeéBSDA, PDAor [INDA|;
SOX = adummy variable equal to 1 if the year of the oltion is in 2003-2007;
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Table 3 Continued

S302
S404
ICLAIM

LOSS
LEV

SIZE

MB
AGDP
BIG

Trend
Industry

a dummy variable equal to 1 if the year of the olton is in 2003-2004;

a dummy variable equal to 1 if the year of the oltion is in 2005-2007;

implicit claim by stakeholders, which is the factanalysis result based on variables
DUR, RD andLABOR DUR s a dummy variable equals 1 if the firm belonga durable
goods industry, defined by Matsumoto (2002). Thealie goods industry refers to the
industries with the following three-digit SIC codd$0-179, 245, 250-259, 283, 301, and
324-399.RD is research and development expenditures (quar@ompustat data item
XRDQ) scaled by total assets (quarterly Compustda dtem ATQ).LABORequals 1
minus the ratio of gross property, plant and eqeiph{quarterly Compustat data item
PPEGTAQ) to total gross assets, computed as theobtotal assets (quarterly Compustat
data item ATQ) and accumulated depletion, deprieciaand amortization (quarterly
Compustat data item DPACTQ);

a dummy variable equal to 1 if the firm has negatiet income before extraordinary
items (quarterly Compustat data item IBQ) consisgefrom last four quarters;

leverage ratio, calculated as long-term liabilitigearterly Compustat data item DLTTQ)
over total assets;

firm size, calculated as the natural logarithm dirket value of equity, where market
value of equity equals the product of number of cmn shares outstanding (quarterly
Compustat data item CSHOQ) and closing price (gugrCompustat data item PRCCQ)
at the end of the quatrter;

market-to-book ratio, calculated as market valueadity at the end of quarter q over
book value of equity (quarterly Compustat data i€EQQ);

the percent change in the real gross domestic ptoffom the preceding quarter
multiplied by 100;

1 if the auditor is a big 5 audit firm, and zerberwise;

a trend variable equal to the difference betweercthrrent year of observation and 1998;
a dummy variable equal to 1 if the firm belongdrdustry k. The subscript k equals 1,
2 ... or K-1, where K represents the number of unioaiistries based on 2-digit SIC
code.
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Table 4 Results for H2-Earnings Management

Panel A: Univariate Tests

Type Mean F

Source DF IlISS Square Value Pr>F LSMEAN
ABSDA SOX 1 0.27 0.27 29.57 <.0001 Q123=0 Q123=1
Q123 1 38.49 38.49 42719 <.0001 SOX=0 0.112 0.058
SOX*Q123 1 0.62 0.61 68.86 <.0001 SOX=1 0.125 0.055
PDA SOX 1 0.14 0.14 14.77 0.0001 Q123=0 Q123=1
Q123 1 10.8 10.8 1169 <.0001 SOX=0 0.102 0.060
SOX*Q123 1 0.37 0.37 40.11 <.0001 SOX=1 0.117 0.056
INDA|  SOX 1 0.17 0.17 19.69 <.0001 Q123=0 Q123=1
Q123 1 28.46 28.46 3234.2 <.0001 SOX=0 0.119 0.056
SOX*Q123 1 0.31 0.31 34.78 <.0001 SOX=1 0.132 0.055

Panel B: Multivariate Tests (Based on SOX)

EM , =@, +¢,Q123+ ¢, SOX+ ¢,Q123* SOX+ ,ICLAIM , + ¢,LOSS, +p,LEV,,

K-1

+¢,SIZE, + p;MB,, + p,AGDP, + ¢,,BIG,, + ¢, Trend+ ngmk Industry, +¢
k=1
Predicted ABSDA PDA NDA
Sign t —statistic t —statistic t —statistic
Coefficient (p-value) Coefficient  (p-value) Coefficient (p-value)

Intercept 5 27.30 18.39 20.65
’ 0.227 (<.0001) 0.225 (<.0001) 0.232 (<.0001)

Q123 > -50.56 -27.14 -42.35
’ -0.063 (<.0001) -0.053 (<.0001) -0.068 (<.0001)

SOX 0.18 1.08 0.98
i 0.000 (0.8581) 0.004 (0.3274) 0.003 (0.3262)

Q123*SOX -7.76 -5.40 -6.83
i -0.014 (<.0001) -0.015 (<.0001) -0.016 (<.0001)

ICLAIM + 3.11 11.29 -2.89
0.003 (0.0019) 0.017 (<.0001) -0.003 (0.0038)

LOSS 3.29 9.94 -4.56
i 0.004 (0.0010) 0.018 (<.0001) -0.009 (<.0001)

LEV 5 -7.73 -3.88 -6.10
’ -0.029 (<.0001) -0.023 (0.0001) -0.029 (<.0001)

SIZE -11.87 -12.73 -6.87
i -0.003 (<.0001) -0.005 (<.0001) -0.002 (<.0001)
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MB .\ 24.83 16.64 17.51
0.003  (<.0001) 0.003  (<.0001) 0.003 (<.0001)
AGDP -2.28 -1.58 -1.89
- -0.001 (0.0225) -0.001  (0.1137) -0.001 (0.0590)
BIG -4.64 -4.56 177
- -0.006  (<.0001) -0.009  (<.0001) -0.003 (0.0775)
Trend R 7.5 4.15 5.43
' 0.003  (<.0001) 0.002  (<.0001) 0.002 (<.0001)

Adjusted-R 0.185 0.181 0.209
F-value (Pr>F) 153.68 (<0.0001) 64.02 (<0.0001) .307<0.0001)

Panel C: Multivariate Tests (Based on SOX 302 and SOX 404)

EM , = @, + 9,Q123+ 00,5302+ 0,S404+ ¢,Q123* S302+ ¢, Q123* S404
+ gICLAIM , + ¢,LOSS, + 9,LEV,, + @, SIZE + ¢, ,MB,, + ¢,,AGDP,

K-1
+¢,BIG , + @ Trend+ > ¢, Industry, +&
k=1

Predicted ABSDA PDA NDA
Sign t —statistic t —statistic t —statistic
Coefficient (p-value) Coefficient  (p-value) Coefficient  (p-value)

Intercept 5 26.28 17.81 19.89
’ 0.220 (<.0001) 0.219 (<.0001) 0.224 (<.0001)

Q123 5 -49.43 -26.56 -41.49
’ -0.062 (<.0001) -0.052 (<.0001) -0.067 (<.0001)

S302 -2.46 -0.12 -1.48
i -0.006 (0.0141) -0.000 (0.9018) -0.005 (0.1398)

S404 -5.44 -2.31 -3.22
i -0.017 (<.0001) -0.011 (0.0208) -0.013 (0.0013)

Q123*S302 -3.02 -3.10 -2.08
i -0.008 (0.0025) -0.012 (0.0019) -0.007 (0.0371)

Q123*S404 -9.49 -5.85 -8.53
i -0.020 (<.0001) -0.019 (<.0001) -0.023 (<.0001)

ICLAIM + 3.53 11.34 -2.43
0.003 (0.0004) 0.017 (<.0001) -0.003 (0.0150)

LOSS 2.82 9.64 -4.88
i 0.004 (0.0048) 0.017 (<.0001) -0.009 (<.0001)

LEV ” -7.67 -3.89 -6.02
’ -0.028 (<.0001) -0.023 (0.0001) -0.028 (<.0001)

SIZE -11.72 -12.59 -6.79
i -0.003 (<.0001) -0.005 (<.0001) -0.002 (<.0001)

MB + 24.99 16.71 17.61
0.003 (<.0001) 0.003 (<.0001) 0.003 (<.0001)

AGDP -0.41 -0.50 -0.58
i -0.000 (0.6854) -0.000 (0.6173) -0.000 (0.5637)

BIG -5.07 -4.86 -2.03
i -0.007 (<.0001) -0.010 (<.0001) -0.004 (0.0421)
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Trend

?

Adjusted-R

F-value (Pr>F)

11.68 6.36 8.61

0.005 (<.0001) 0.004  (<.0001) 0.005  (<.0001)
0.188 0.182 0.211

151.04 (<0.0001) 62.53 (<0.0001) :385<0.0001)

Variable Definitions:

EM
ABSDA

PDA
[NDA|
Q123
SOX
Q123*SOX

S302
S404
Q123*S302

Q123*S404

ICLAIM

LOSS

LEV

SIZE

MB
AGDP

BIG
Trend
Industry

the measure of earnings manageme&BSDA, PD/or [NDA|;

the absolute value of discretionary accruals fréva Modified Jones Model as in Dechow
(1995), augmented by Kothari et al. (2005) by agdire control for performance;

the value of discretionary accruals for firms nejmgy positive discretionary accruals

the absolute value of discretionary accrualsifond reporting negative discretionary accruals;
a dummy variable equal to 1 if the observationobg$ to an interim quarter;

a dummy variable equal to 1 if the year of the oletion is in 2003-2007;

the interaction term 0o123andSOX equal to 1 if the observation is from an inteqoarter
during 2003-2007;

a dummy variable equal to 1 if the year of the olt#on is in 2003-2004;

a dummy variable equal to 1 if the year of the oletion is in 2005- 2007;

the interaction term 0123andS302 equal to 1 if the observation is from an inteqoarter
during 2003-2004;

the interaction term 0d123andS404 equal to 1 if the observation is from an inteqoarter
during 2005-2007;

implicit claim by stakeholders, which is the factoralysis result based on variabRSR, RD
andLABOR DUR is a dummy variable equals 1 if the firm belongstdurable goods industry,
defined byMatsumoto (2002)The durable goods industry refers to the indestuith the
following three-digit SIC codes: 150-179, 245, 2888, 283, 301, and 324-39RD is research
and development expenditures (quarterly Compusttt ilem XRDQ); annual Compustat data
item XRD) scaled by total assets (quarterly Comgdudata item ATQ; annual Compustat data
item AT). LABORequals 1 minus the ratio of gross property, pard equipment (quarterly
Compustat data item PPEGTQ; annual Compustat deta PPEGT) to total gross assets,
computed as the sum of total assets and accumulefgdtion, depreciation and amortization
(quarterly Compustat data item DPACTQ; annual Costgtidata item DPACT);

a dummy variable equal to 1 if the firm has negatiet income before extraordinary items
(quarterly Compustat data item IBQ; annual Compud#da item IB) consistently during the
last four periods;

leverage ratio, calculated as long-term liabilitiggiarterly Compustat data item DLTTQ;
annual Compustat data item DLTT) over total assets;

firm size, calculated as the natural logarithm @frket value of equity, where market value of
equity equals the product of number of common shatgstanding (quarterly Compustat data
item CSHOQ; annual Compustat data item CSHO) apsirgy price (quarterly Compustat data
item PRCCQ); annual Compustat data item PRCC_Reatd of the period;

market-to-book ratio, calculated as market valueaiity at the end of the period over book
value of equity (quarterly Compustat data item CE@QGnual Compustat data item CEQ),;

the percent change in the real gross domestic ptdchm the preceding period nultiplied by
100;

a dummy variable equal to 1 if the auditor is a®igudit firm;

a trend variable equal to the difference betweercthrent year of observation and 1998;

a dummy variable equal to 1 if the firm belongsndustry k. The subscript k equals 1, 2 ... or
K-1, where K represents the number of unique inthssbased on 2-digit SIC code.
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Table 5 Sample Selection Process for the Cross-sectional Test of |Xgaalidy

Description Quarterly Annual Combined
Sample Sample Sample
Firm-quarters (firm-years) between Jan. 1998 and Dec. 463,257 116,686
2007 in the database of Compustat
Less: Firm-quarters (firm-years) in the financial servicg127,182) 336,075 (31,798) 84,888
industry and the utilities industry (with SIC code of 60-67
and 49)
Less: Firm-quarters (firm-years) not listed publicly in th€116,853) 217,781  (29,716) 55,172
us
Less: Firm-quarters (firm-years) with missing Compust#116,853) 100,928 (13,053) 42,290
data for Modified DD Model
Less: Firm-quarters (firm-years) with less than 10 (3,708) 97,220 (495) 41,651
observations in the same industry-quarter (industry-
year) group
Less: Firm-quarters (firm-years) with missing Compustai47,492) 49,728 (19,122) 22,466
data to generate control variables
Firm-quarters (% fiscal quarters) 22,697
Firm-quarters (interim quarters) 27,031
Firm-years 22,466
Combined sample with both interim and annual data 49,497
Less: Observations trimmed at the top and bottom 2% of (5,861) 43,636
all the continuous variables
Final Sample 43,636
Firm-quarters (Interim) 24,460
Firm-years 19,176




Table 6 Sample Description- Accrual Quality (Cross-sectional)

Panel A: Sample Distribution

Annual Earnings Interim Earnings Total
Pre-SOX 9,274 15,236 24,510
(21%) (35%) (56%)
Post-SOX 9,902 9,224 19,126
(23%) (21%) (44%)
Total 19,176 24,460 43,636
(44%) (56%) (100%)

Panel B: Distribution by Years

Annual Interim

Earnings Earnings Total

1,723 4,044 5,767
1998 (3.95%) (9.27%) (13.22 %)
1,706 3,969 5,675
1999 (3.91%) (9.10%) (13.01%)
1,885 3,831 5,716
2000 (4.19%) (8.93%) (13.10%)
1,979 1,710 3,689

2001 (4.54%) (3.92%) (8.45%)
1,081 1,682 3,663

2002 (4.54%) (3.85%) (8.39%)
1,989 1,687 3,676

2003 (4.56%) (3.87%) (8.42%)
1,969 1,782 3,751

2004 (4.51%) (4.08%) (8.60%)
2,125 1,900 4,025

2005 (4.87%) (4.35%) (9.22%)
2,094 1,004 3,098

2006 (4.8%) (4.36%) (9.16%)
1,725 1,051 3,676

2007 (3.95%) (4.47%) (8.42%)
19,176 24,460 43,636

1998-2007 (43.95%) (56.05%) (100%)
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Panel C: Distribution by Industry

I ndustry category Unigue Firms Percent
01 - - AGRICULTURAL PRODUCTION - CROPS 5 0.12
10 - - METAL MINING 13 0.32
12 - - COAL MINING 3 0.07
13 - - OIL AND GAS EXTRACTION 23 0.57
14 - - NONMETALLIC MINERALS, EXCEPT FUELS 8 0.20
15 - - GENERAL BUILDLING CONTRACTORS 2 0.05
16 - - HEAVY CONSTRUCTION, EXCEPT BUILDING 3 0.07
17 - - SPECIAL TRADE CONTRACTORS 2 0.05
20 - - FOOD AND KINDRED PRODUCTS 50 1.24
22 - - TEXTILE MILL PRODUCTS 8 0.20
23 - - APPAREL AND OTHER TEXTILE PRODUCTS 10 0.25
24 - - LUMBER AND WOOD PRODUCTS 7 0.17
25 - - FURNITURE AND FIXTURES 18 0.45
26 - - PAPER AND ALLIED PRODUCTS 33 0.82
27 - - PRINTING AND PUBLISHING 16 0.40
28 - - CHEMICALS AND ALLIED PRODUCTS 611 15.13
29 - - PETROLEUM AND COAL PRODUCTS 22 0.54
30 - - RUBBER AND MISC. PLASTICS PRODUCTS 42 1.04
31 - - LEATHER AND LEATHER PRODUCTS 8 0.20
32 - - STONE, CLAY, AND GLASS PRODUCTS 26 0.64
33 - - PRIMARY METAL INDUSTRIES 39 0.97
34 - - FABRICATED METAL PRODUCTS 49 1.21
35 - - INDUSTRIAL MACHINERY AND EQUIPMENT 355 8.79
36 - - ELECTRONIC & OTHER ELECTRIC EQUIPMENT 560 BB
37 - - TRANSPORTATION EQUIPMENT 100 2.48
38 - - INSTRUMENTS AND RELATED PRODUCTS 473 11.71
39 - - MISC. MANUFACTURING INDUSTRIES 34 0.84
44 - - WATER TRANSPORTATION 2 0.05
45 - - TRANSPORTATION BY AIR 1 0.02
47 - - TRANSPORTATION SERVICES 3 0.07
48 - - COMMUNICATION 77 191
50 - - WHOLESALE TRADE - DURABLE GOODS 75 1.86
51 - - WHOLESALE TRADE - NONDURABLE GOODS 46 1.14
53 - - GENERAL MERCHANDISE STORES 28 0.69
54 - - FOOD STORES 25 0.62
55 - - AUTOMOTIVE DEALERS & SERVICE STATIONS 19 04
56 - - APPAREL AND ACCESSORY STORES 52 1.29
57 - - FURNITURE AND HOMEFURNISHINGS STORES 21 0.52
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58 - - EATING AND DRINKING PLACES 72 1.78
59 - - MISCELLANEOUS RETAIL 98 2.43
70 - - HOTELS AND OTHER LODGING PLACES 22 0.54
72 - - PERSONAL SERVICES 3 0.07
73 - - BUSINESS SERVICES 748 18.52
75 - - AUTO REPAIR, SERVICES, AND PARKING 4 0.10
78 - - MOTION PICTURES 7 0.17
79 - - AMUSEMENT & RECREATION SERVICES 35 0.87
80 - - HEALTH SERVICES 87 2.15
82 - - EDUCATIONAL SERVICES 2 0.05
83 - - SOCIAL SERVICES 1 0.02
87 - - ENGINEERING & MANAGEMENT SERVICES 66 1.63
99 - - NONCLASSIFIABLE ESTABLISHMENTS 25 0.62
Total 4,039 100.00
Panel D: Descriptive Statistics
Variables N Mean 25 Median 75 Standard
Percentile Percentile  Deviation
V 43,636 0.0129 -0.0494  0.0058 0.0655 0.2830
SIZE 43,636 5.4693 3.8701 5.4046 6.9469 2.1450
LOSS 43,636 0.2074 0 0 0 0.4055
INTAN 43,636 0.0532 0.0058 0.0240 0.0648 0.0788
DINT 43,636 0.1656 0 0 0 0.3717
CAP 43,636 0.1997 0.0747 0.1526 0.2811 0.1625

Panel E: Correlation Matrix for All Variables Used in the Cross-sectional Test of
Accrual Quality

Spearman Correlation Coefficients, N = 1,225

oy

§ AQ 0123 SOX  Q123*SOX

= 0 03861  0.0991 0.1214

T 1.0000 <.0001  0.0005 <.0001

O o 0.2900 0.0475 0.4707

s § Qiz3 <0001  1.0000  0.0966 <.0001

5 o -

g sox 00017  0.0475 0.6920

v L S0X 09516  0.0966  1.0000 <.0001

= 01552 04707  0.6920

Q 3

o 128"SOX _5001 <0001 <0001  1.0000

s 01190 01903  0.3255 0.1534

% AVE SIZE  _3001 <0001  <.0001 <.0001
0.2548 02130  0.0484 0.1233

a AVE LOSS  _'3001 <0001  0.0907 <.0001
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AVE AVE AVE
SIZE LOSS INTAN
0.1284 -0.4334 -0.5889
<.0001 <.0001 <.0001
-0.1885 0.1959 -0.1670
<.0001 <.0001 <.0001
0.3527 0.0577 0.0186
<.0001 0.0434 0.5164
0.1697 0.1206 0.0675
<.0001 <.0001 0.0182
-0.3517 0.2378
1.0000 <.0001 <.0001
-0.3695 0.5351
<.0001 1.0000 <.0001

AVE AVE
DINT CAP
0.2517 0.2245
<.0001 <.0001
0.0109 -0.1166
0.7031 <.0001
-0.0246 -0.1471
0.3894 <.0001
0.0183 -0.1583
0.5227 <.0001
0.0127 0.1966
0.6580 <.0001
-0.1959 -0.2509
<.0001 <.0001
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AVE INTAN -0.2888 0.2296 0.0020 -0.1202 -0.2316 0.4386 -0.6665 -0.4430
_ <.0001 <.0001 0.9454 <.0001 <.0001 <.0001 1.0000 <.0001 <.0001
AVE DINT 0.1958 0.0430 0.0455 -0.0249 0.0093 -0.3105 -0.4631 0.1963
—_— <.0001 0.1323 0.1119 0.3845 0.7460 <.0001 <.0001 1.0000 <.0001
AVE CAP 0.0997 0.1174 0.1166 -0.1335 0.1627 -0.1950 -0.3593 0.2906

- 0.0005 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.00011.0000

The variables in Panel E are based on industryteuéindustry-year) observations.

Variable Definitions:

\Y

SIZE

LOSS

INTAN

DINT

CAP

AQ

Q123
SOX
Q123*SOX

AVE_SIZE

AVE_LOSS

AVE_INTAN

AVE_DINT

AVE_CAP

the residual accrual from the Dechow and Dichev0220model, augmented by McNichols
(2002);

logarithm of market value at the beginning of theriod, where market value equals the
product of number of common shares outstandingr{gria Compustat data item CSHOQ;
annual Compustat data item CSHO) and closing fguoarterly Compustat data item PRCCQ;
annual Compustat data item PRCC_F);

1 if the firm has consistent negative net incomeitgeextraordinary items (quarterly Compustat
data item IBQ; annual Compustat data item IB) dythe last four periods, and zero otherwise;
intangible intensity, equal to research and devakagt expenditures (quarterly Compustat data
item XRDQ); annual Compustat data item XRD) scalgtblbal assets (quarterly Compustat data
item ATQ; annual Compustat data item AT);

absence of intangibles, a dummy for zero intangibtensity, equal tol if the firm has zero
amount of research and development expenditures;

capital intensity, equal to the ratio of net boalue of property, plant and equipment (quarterly
Compustat data item PPENTQ; annual Compustat tata PPENT) to total assets (quarterly
Compustat data item ATQ; annual Compustat data A&jn

accrual quality, equals to the inverse of the saahddeviation of all firm-specific residual
accruals within an industry-quarter (industry-yegngup, where residual accruals are computed
following the Dechow and Dichev (2002) model, augted by McNichols (2002);

a dummy variable equal to 1 if the observationobgé to an interim quarter;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2003-2007;

the interaction term 0o123andSOX equal to 1 if the observation is from an inteqoarter
during 2003-2007;

average firm size (logarithm of market value) foe industry-quarter (industry-year) group at
the beginning of the period, where market valueaés)the product of number of common
shares outstanding (quarterly Compustat data ite8H@Q; annual Compustat data item
CSHO) and closing price (quarterly Compustat di@ia iPRCCQ; annual Compustat data item
PRCC_F);

percent of loss firms within the industry-quarted(stry-year) group. A loss firm is defined to
have consistent negative net incomes before exfirsamy items (quarterly Compustat data item
IBQ; annual Compustat data item 1B) during the fast periods;

average level of intangible intensity for the inulysjuarter (industry-year) group, where
intangible intensity for a firm equals research aselelopment expenditures (quarterly
Compustat data item XRDQ; annual Compustat data X&D) scaled by total assets (quarterly
Compustat data item ATQ; annual Compustat data A&jn

percent of firms without intangibles within the imtry-quarter (industry-year) group. A firm
without intangibles is defined to have zero amafnesearch and development expenditures;
average level of capital intensity for the indusinarter(industry-year) group, where capital
intensity equals the ratio of net book value of genty, plant and equipment (quarterly
Compustat data item PPENTQ; annual Compustat tiataRPENT) to total assets ;
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Table 7 Sample Selection Process for the Time-series Tests of AQaaldy

Description Quarterly Annual Combined
Sample Sample Sample
Firm-quarters between Jan. 1998 and Dec. 2007 in the 463,257 116,686
database of Compustat
Less: Firm-quarters (firm-years) in the financial service (127,182) 336,075  (31,798) 84,888
industry and the utilities industry (with SIC code of 60-67
and 49)
Less: Firm-quarters (firm-years) not listed publicly in the (116,853) 217,781  (29,716) 55,172
us
Less: Firm-quarters (firm-years) with missing Compustat (116,853) 100,928  (12,882) 42,290
data for Modified DD Model
Less: Firm-quarters (firm-years) with less than 10 (3,708) 97,220 (639) 41,651
observations in the same industry-quarter (industry-
year) group
Less: Firm-quarters (firm-years) with missing data from gq- (56,650) 40,547  (11,548) 30,103
4 ,0-8, g-12 or g-16 to generate standard deviation of time-
series residuals from DD
Less: Firm-quarters (firm-years) with missing Compustat  (21,355) 19,192  (19,122) 18,989
data to generate control variables
Firm-quarters (%4 fiscal quarters) 6,480
Firm-quarters (interim quarters) 12,712
Firm-year 18,989
Combined sample with interim and annual data 31,701
Less: Observations trimmed at the top and bottom 2% of all (3,768) 27,933
the continuous variables
Less: Firm-quarters (firm-years) in the “contaminated” (11,625) 16,308
calendar years of 2003-2006
Final Sample 16,308
Firm-quarters (Interim) 7,118
Firm-years 9,190




Table 8 Sample Description- Accrual Quality (Time-series)

Panel A: Sample Distribution

Annual Earnings Interim Earnings Total
Pre-SOX 7,621 6,070 13,691
(47%) (37%) (84%)
Post-SOX 1,569 1,048 2,617
(10%) (6%) (16%)
9,190 7,118 16,308
Total (56%) (44%) (100%)
Panel B: Distribution by Years
Annual Interim
Earnings Earnings Total
1,411 879 2,290
1998 (8.65%) (5.39%) (14.04 %)
1,401 1,326 2,727
1999 (8.59%) (8.13%) (16.71%)
1,444 1,612 3,056
2000 (8.85%) (9.88%) (18.74%)
1,633 1,123 2,767
2001 (10.08%) (6.89%) (16.97%)
1,721 1,130 2,851
2002 (10.55%) (6.93%) (17.48%)
1,569 1,048 2,617
2007 (9.62%) (6.43%) (16.05%)
9,190 7,118 16,308
Total (56.35%) (43.65%) (100%)
Panel C: Distribution by Industry
Industry category UniqueFirms  Percent
10 - - METAL MINING 8 0.29
12 - - COAL MINING 2 0.07
13 - - OIL AND GAS EXTRACTION 17 0.61
14 - - NONMETALLIC MINERALS, EXCEPT FUELS 6 0.21
15 - - GENERAL BUILDLING CONTRACTORS 2 0.07
16 - - HEAVY CONSTRUCTION, EXCEPT BUILDING 3 0.11
20 - - FOOD AND KINDRED PRODUCTS 39 1.39
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22 - - TEXTILE MILL PRODUCTS 6 0.21
23 - - APPAREL AND OTHER TEXTILE PRODUCTS 10 0.36
24 - - LUMBER AND WOOD PRODUCTS 7 0.25
25 - - FURNITURE AND FIXTURES 16 0.57
26 - - PAPER AND ALLIED PRODUCTS 30 1.07
27 - - PRINTING AND PUBLISHING 10 0.36
28 - - CHEMICALS AND ALLIED PRODUCTS 424 15.16
29 - - PETROLEUM AND COAL PRODUCTS 18 0.64
30 - - RUBBER AND MISC. PLASTICS PRODUCTS 35 1.25
31 --LEATHER AND LEATHER PRODUCTS 7 0.25
32 - - STONE, CLAY, AND GLASS PRODUCTS 22 0.79
33 - - PRIMARY METAL INDUSTRIES 33 1.18
34 - - FABRICATED METAL PRODUCTS 44 1.57
35 - - INDUSTRIAL MACHINERY AND EQUIPMENT 271 9.69
36 - - ELECTRONIC & OTHER ELECTRIC EQUIPMENT 409 B8
37 - - TRANSPORTATION EQUIPMENT 86 3.08
38 - - INSTRUMENTS AND RELATED PRODUCTS 326 11.66
39 - - MISC. MANUFACTURING INDUSTRIES 23 0.82
45 - - TRANSPORTATION BY AIR 1 0.04
47 - - TRANSPORTATION SERVICES 3 0.11
48 - - COMMUNICATION 48 1.72
50 - - WHOLESALE TRADE - DURABLE GOODS 53 1.90
51 - - WHOLESALE TRADE - NONDURABLE GOODS 34 1.22
53 - - GENERAL MERCHANDISE STORES 26 0.93
54 - - FOOD STORES 24 0.86
55 - - AUTOMOTIVE DEALERS & SERVICE STATIONS 17 016
56 - - APPAREL AND ACCESSORY STORES 45 1.61
57 - - FURNITURE AND HOMEFURNISHINGS STORES 18 0.64
58 - - EATING AND DRINKING PLACES 44 1.57
59 - - MISCELLANEOUS RETAIL 62 2.22
70 - - HOTELS AND OTHER LODGING PLACES 12 0.43
72 - - PERSONAL SERVICES 3 0.11
73 - - BUSINESS SERVICES 398 14.23
75 - - AUTO REPAIR, SERVICES, AND PARKING 2 0.07
78 - - MOTION PICTURES 4 0.14
79 - - AMUSEMENT & RECREATION SERVICES 27 0.97
80 - - HEALTH SERVICES 67 2.40
82 - - EDUCATIONAL SERVICES 1 0.04
83 - - SOCIAL SERVICES 1 0.04
87 - - ENGINEERING & MANAGEMENT SERVICES 38 1.36
99 - - NONCLASSIFIABLE ESTABLISHMENTS 14 0.50
Total 2,796 100.00

Panel D: Descriptive Statistics

Variables N Mean 25 Median 75 Standard
Percentile Percentile Deviation
V 16,308 0.0194 -0.0494 0.0070 0.0658 0.2843
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AQ 16,308
SIZE 16,308
LOSS 16,308
INTAN 16,308
DINT 16,308
CAP 16,308

25.6778
5.5501
0.1377
0.0546
0.1695
0.2210

5.4586
3.7920
0
0.0056
0
0.0946

12.5027
5.4700
0
0.0233
0
0.1807

30.1021
7.1570
0
0.0663
0
0.3077

41.7125
2.2896
0.3446
0.0828
0.3752
0.1624

Panel E: Correlation Matrix for All Variables Used in the Time-series Testofual

Quality
Spearman Correlation Coefficients, N =16,308
AVE AVE AVE AVE AVE
AQ Q123 SOX  Q123*SOX IZE LOSS INTAN DINT CAP
AO 0.4321  -0.2167 -0.0044  0.2129 0.2081 -0.4533 0.2839  0.2824
1.0000 <0001  <.0001 0.5716  <.0001 <.0001 <0001 <0001  <.0001
[e'0) - - - -
g 0123 0.3342 0.0318 0.2978  -0.0268 0.0657 0.2560 0.0167  -0.0008
) <.0001 1.0000  <.0001 <.0001 0.0006 <.0001 <0001  0.0333  0.9152
1
> Sox -0.0988 -0.0318 0.5994  0.1154 0.0270 -0.0255 0.0051  -0.1041
fg <.0001 <0001  1.0000 <0001  <.0001 0.0006 0.0011 05150  <.0001
2 . -
= 0123*SOX 0.0111 0.2978 0.5994 0.0569 0.0216 0.1033 0.0069  -0.0601
8 0.1564 <0001  <.0001 1.0000 <.0001 0.0059 <0001  0.3771  <.0001
c
_% AVE SIZE 0.1517 -0.0243 0.1157 0.0578 -0.2253 -0.1432 0.0023  0.1887
T <.0001 0.0020  <.0001 <.0001 1.0000 <.0001 <0001 07690  <.0001
A
Q
S AVE LOSS -0.1212 0.0657 0.0270 0.0216  -0.2219 0.2940  -0.1264  -0.1929
c
a <.0001 <0001  0.0006 0.0059  <.0001 1.0000 <0001  <.0001  <.0001
8
g AVE INTAN  0-2357 -0.2877  -0.0003 -0.0966  -0.1706 0.3479 -0.6514  -0.3691
<.0001 <0001  0.9739 <0001  <.0001 <.0001 1.0000 <0001  <.0001
AVE DINT 0.2743 0.0167 0.0051 0.0069  -0.0085 -0.1264 -0.2982 0.2100
<.0001 0.0333 0.5150 0.3771 0.2792 <.0001 <.0001 1.0000 <.0001
AVE CAP 0.1789 -0.0065  -0.0863 -0.0533 0.1553 -0.1516 -0.2648 0.2427
<.0001 0.4045  <.0001 <0001  <.0001 <.0001 <0001  <.00011.0000

Variable Definitions:

\Y

McNichols (2002);

AQ
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Table 8 Continued

SIZE

LOSS

INTAN

DINT
CAP
Q123

SOX
Q123*SOX

logarithm of market value at the beginning of trexiod, where market value equals
the product of number of common shares outstanftjogrterly Compustat data item
CSHOQ; annual Compustat data item CSHO) and clogiizg (quarterly Compustat

data item PRCCQ; annual Compustat data item PRGC_F)

1 if the firm has consistent negative net incomfigeextraordinary items (quarterly

Compustat data item IBQ; annual Compustat data iB)nduring the last four periods,

and zero otherwise;

intangible intensity, equal to research and devekqt expenditures (quarterly

Compustat data item XRDQ; annual Compustat data X&RD) scaled by total assets
(quarterly Compustat data item ATQ; annual Compwddta item AT);

absence of intangibles, a dummy for zero intangittiensity, equal tol if the firm has

zero amount of research and development expensliture

capital intensity, equal to the ratio of net bo@htue of property, plant and equipment
(quarterly Compustat data item PPENTQ); annual Catpulata item PPENT) to total

assets (quarterly Compustat data item ATQ; annoatfilistat data item AT).

a dummy variable equal to 1 if the observationobgs to an interim quarter;

a dummy variable equal tol if the year of the obeton is in 2003-2007;

the interaction term o)123andSOX equal to 1 if the observation is from an interim
quarter during 2003-2007;
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Table 9 Results for H1- Accrual Quality (Cross-sectional)

Panel A: Univariate Tests

N
(Industry- t-statistic z-statistic
Period guarters) Mean (p-value) Median  (p-value)
AQ Pre-SOX 440 31.428 -0.62 19.509 1.95
Post-SOX 367 33.32 (0.5374) 17.726 (0.051)
Panel B: Multivariate Test (Based on SOX)
AQ, = B, + B;SOX+ B,AVE _SIZE, + B,AVE _LOSS, + B,AVE _INTAN,,
K-1
+ BsAVE _DINT,, + B;AVE _CAPR, + B, Trend + Z,&’Mlndustryk +&q
k=1
Predicted AQ
Sign t —statistic
Coefficient (p-value)
Intercept " -0.24
' -3.462 (0.8089)
SOX + 0.12
0.630 (0.9071)
AVE_SIZE + 2.92
6.922 (0.0036)
AVE_LOSS i -2.39
-27.878 (0.0171)
AVE_INTAN + -0.62
-80.114 (0.5357)
AVE_DINT 0.07
i 1.419 (0.9423)
AVE_CAP i 0.79
20.404 (0.4301)
Trend 5 -0.42
' -0.398 (0.6742)
Adjusted-R 0.280

F-value (Pr>F)

8.66 (<0.0001)
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Table 9 -Continued
Panel C: Multivariate Test (Based on SOX 302 and SOX 404)
AQ, = B, + 5,S302+ 3,S404+ B,AVE _SIZE, + 5,AVE _LOSS, + S;AVE _INTAN,,

K-1
+ B,AVE _DINT,, + 8,AVE _CAP, + f;Trend+ > f,., Industry, +&,
k=1

Predicted AQ
Sign t —statistic
Coefficient (p-value)
Intercept s -0.53
' -7.582 (0.5981)
S302 + -0.19
-1.047 (0.847)
S404 + -1.61
-12.557 (0.1072)
AVE_SIZE + 3.32
7.975 (0.001)
AVE_LOSS i 254
-29.629 (0.0112)
AVE_INTAN + -0.54
-69.867 (0.5882)
AVE_DINT + 0.07
1.329 (0.9458)
AVE_CAP ) 0.37
9.754 (0.7095)
Trend " 0.97
’ 1.110 (0.3319)
Adjusted-R 0.285
F-value (Pr>F) 8.63 (<0.0001)
Variable Definitions:
AQ = accrual quality, equals to the inverse of the stashdleviation of all firm-specific

residual accruals within an industry-quarter growghere residual accruals are
computed following the Dechow and Dichev (2002) elpdugmented by McNichols
(2002);

SOX = adummy equal tol if the year of the industry-gelagroup is in 2003-2007;
S302 = adummy equal tol if the year of the industry-geragroup is in 2003-2004;
S404 = adummy equal tol if the year of the industry-geragroup is in 2005-2007;
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Table 9 —Continued

AVE_SIZE

AVE_LOSS

AVE_INTAN

AVE_DINT

AVE_CAP

Trend

Industry

average firm size (logarithm of market value) fbe tindustry-quarter group at the
beginning of the quarter, where market value eqibé product of number of

common shares outstanding (quarterly Compustat i CSHOQ) and closing

price (quarterly Compustat data item PRCCQ);

percent of loss firms within the industry-quarteogp. A loss firm is defined to have
consistent negative net incomes before extraordinams (quarterly Compustat data
item 1BQ) during the last four quarters;

average level of intangible intensity for the inolysjuarter group, where intangible
intensity for a firm equals research and develogmerpenditures (quarterly

Compustat data item XRDQ) scaled by total assatar{grly Compustat data item
ATQ);

percent of firms without intangibles within the ustry-quarter group. A firm without

intangibles is defined to have zero amount of nreteand development expenditures;
average level of capital intensity for the indusguyarter group, where capital intensity
equals the ratio of net book value of property,npland equipment (quarterly
Compustat data item PPENTQ) to total assets ;

a trend variable equal to the difference betweenctlrrent year of observation and
1998;

a dummy variable equal to 1 if the firm belongsndustry k. The subscript k equals
1, 2 ... or K-1, where K represents the number of wmigndustries based on 2-digit
SIC code.
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Table 10 Results for H1- Accrual Quality (Time-series)

Panel A: Univariate Tests

t-statistic z-statistic
Period N Mean (p-value) Median (p-value)
AQ Pre-SOX 6,067 43.947 11.27 27.641 16.40
Post-SOX 1,048 27.444 (<.0001) 12.626 (<.0001)

Panel B: Multivariate Test (Based on SOX)
AQ,, = fB, + B,SOX+ B,SIZE,, + B,LOSS, + B,INTAN,, + BDINT , + B,CAP,

K-1
+ p;Trend+ > B, Industry, +&,
k=1

Predicted AQ
Sign t —statistic
Coefficient (p-value)
Intercept 5 0.94
' 8.227 (0.3465)
SOX + 3.52
12.689 (0.0004)
SIZE + 11.18
3.031 (<.0001)
LOSS i -1.82
-3.158 (0.0692)
INTAN + -3.85
-56.896 (0.0001)
DINT 1.67
i 7.367 (0.0946)
CAP 2.49
) 10.464 (0.0128)
Trend 5 -9.38
' -1.094 (<.0001)
Adjusted-R 0.298
F-value (Pr>F) 76.58 (<0.0001)
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Table 10 -Continued

Variable Definitions:

AQ
SOX
SIZE
LOSS
INTAN
DINT
CAP

Trend
Industry

accrual quality, the inverse of the standard denadf residual accruals from the Dechow
and Dichev (2002) model, augmented by McNichol920

a dummy variable equal tol if the year of the obestgon is in 2003-2007;

logarithm of market value at the beginning of flegiod, where market value equals the
product of number of common shares outstanding rfedya Compustat data item
CSHOQ) and closing price (quarterly Compustat dtata PRCCQ);

a dummy variable equal to 1 if the firm has comsistnegative net incomes before
extraordinary items (quarterly Compustat data itB@) during the last four periods;
intangible intensity, equal to research and devakat expenditures (quarterly Compustat
data item XRDQ) scaled by total assets (quartedgnpustat data item ATQ);

absence of intangibles, a dummy for zero intangiftlensity, equal tol if the firm has zero
amount of research and development expenditures;

capital intensity, equal to the ratio of net boalue of property, plant and equipment
(quarterly Compustat data item PPENTQ) to totadtsss

a trend variable equal to the difference betweercthrrent year of observation and 1998;

a dummy variable equal to 1 if the firm belongsrtdustry k. The subscript k equals 1,
2 ... or K-1, where K represents the number of unioaristries based on 2-digit SIC
code.
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Table 11 Results for H2- Accrual Quality (Cross-sectional)

Panel A: Univariate Tests

Type Mean F
Source DF IISS Square Value Pr>F LSMEAN
AQ SOX 1 45.641 45.641 0.04 0.845 Q123=0 Q123=1
Q123 1 1.351E8 1.351E8 112.71 <.0001| SOX=0 10.732 31.428
SOX*Q123 1 604.504 604.504 0.5 0.478 | SOX=1 9.655 33.320

Panel B: Multivariate Test (Based on SOX)

AQ, = 7, + 7,:Q123+ 7,SOX + 7,Q123* SOX + 7, AVE _ SIZE, + 7,AVE_ _LOSS,

K-1
+76AVE _INTAN,, +7,AVE _DINT, + 7, AVE_CAP, + y,Trend+ > y,.,Industry, +&,

k=1
Predicted AQ
Sign t —statistic
Coefficient (p-value)
Intercept 5 -2.63
' -28.189 (0.0086)
Q123 5 10.42
' 31.296 (<.0001)
SOX + 0.11
0.494 (0.9106)
Q123*SOX + 0.91
3.411 (0.3655)
AVE_SIZE + 2.84
4.246 (0.0046)
AVE_LOSS ) -4.18
-35.973 (<.0001)
AVE_INTAN + 3.00
155.059 (0.0028)
AVE_DINT 0.61
) 6.982 (0.5438)
AVE_CAP 0.55
) 9.846 (0.5835)
Trend N -0.95
' -0.606 (0.3448)
Adjusted-R 0.289

F-value (Pr>F)

10.06 (<0.0001)
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Table 11 -Continued

Panel C: Multivariate Test (Based on SOX 302 and SOX 404)

AQ, = 7o + 7,:Q123+ 7,S302+ 7,404+ y,Q123* S302+ y,Q123* S404
+ 76AVE _SIZE, + y,AVE _LOSS, + 7,AVE _INTAN,, + 7,AVE _DINT,

K-1
+710AVE _CAR, +y,, Trend+ Yy, Industry, +&,
k=1

Predicted AQ
Sign t —statistic
Coefficient (p-value)
Intercept s -2.84
' -30.546 (0.0046)
Q123 s 10.53
' 31.663 (<.0001)
S302 + -0.39
-1.889 (0.7002)
S404 + -0.91
-5.466 (0.3624)
Q123*S302 + 1.14
5.657 (0.256)
Q123*S404 + 0.42
1.843 (0.6734)
AVE_SIZE + 3.07
4.626 (0.0022)
AVE_LOSS i -4.25
-36.643 (<.0001)
AVE_INTAN + 3.06
158.438 (0.0022)
AVE_DINT ) 0.60
6.863 (0.5505)
AVE_CAP 0.27
i 4.932 (0.7858)
Trend " 0.28
' 0.217 (0.7828)
Adjusted-R 0.290

F-value (Pr>F)

9.79 (<0.0001)

Variable Definitions:
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Table 11 -Continued

AQ

Q123
SOX

Q123*SOX
S302
S404
Q123*S302
Q123*S404

AVE_SIZE

AVE_LOSS

AVE_INTAN

AVE_DINT

AVE_CAP

Trend

Industry

accrual quality, equals to the inverse of the saathddeviation of all firm-specific
residual accruals within an industry-quarter (irtdpgear) group, where residual
accruals are computed following the Dechow and &icf2002) model, augmented
by McNichols (2002);

a dummy variable equal to 1 if the observationobgs to an interim quarter;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2003-
2007;

the interaction term d123andSOX equal to 1 if the observation is from an interim
quarter during 2003-2007;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2003-
2004,

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2005-
2007,

the interaction term dp123andS302 equal to 1 if the observation is from an interim
quarter during 2003-2004;

the interaction term ad@123andS404 equal to 1 if the observation is from an interim
quarter during 2005-2007;

average firm size (logarithm of market value) foe industry-quarter (industry-year)
group at the beginning of the period, where manate equals the product of
number of common shares outstanding (quarterly Cetap data item CSHOQ;
annual Compustat data item CSHO) and closing frjoarterly Compustat data item
PRCCQ); annual Compustat data item PRCC_F);

percent of loss firms within the industry-quarterd(istry-year) group. A loss firm is
defined to have consistent negative net incomesrbeafxtraordinary items (quarterly
Compustat data item IBQ; annual Compustat data itBinduring the last four
periods;

average level of intangible intensity for the indlysjuarter (industry-year) group,
where intangible intensity for a firm equals resbaand development expenditures
(quarterly Compustat data item XRDQ); annual Comgtugata item XRD) scaled by
total assets (quarterly Compustat data item AT@uahCompustat data item AT);
percent of firms without intangibles within the idry-quarter (industry-year) group.
A firm without intangibles is defined to have zemmount of research and
development expenditures;

average level of capital intensity for the indusiyarter(industry-year) group, where
capital intensity equals the ratio of net book eabf property, plant and equipment
(quarterly Compustat data item PPENTQ); annual Catgpudata item PPENT) to
total assets ;

a trend variable equal to the difference betweenctlrrent year of observation and
1998;

a dummy variable equal to 1 if the firm belongsndustry k. The subscript k equals
1, 2 ... or K-1, where K represents the number of wmitndustries based on 2-digit
SIC code.
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Table 12 Results for H2- Accrual Quality (Time-series)

Panel A: Univariate Tests

Type IlI Mean F
Source SS Square Value Pr>F LSMEAN

AQ SOX 2.586E6 2.586E6  169.2 <.0001 Q123=0 Q123=1
Q123 1.234E6 1.234E6 807.11 <.0001| SOX=0 14.364 43.947
SOX*Q123  6.309E6 6.309E6  41.27 <.0001 | SOX=1 8.773 27.444

Panel B: Multivariate Test (Based on SOX)

AQ;, =7, +7,:Q123+ y,SOX + y,Q123* SOX+ y,SIZE;, + ysLOSS, + 7;INTAN,,

K-1
+7;DINT  + 7,CAP, + y,Trend + > ;.. Industry, +&

Predicted AQ
Sign t —statistic
Coefficient (p-value)
Intercept 5 -3.40
' -15.673 (0.0007)
Q123 5 48.16
' 31.332 (<.0001)
SOX + 5.27
9.223 (<.0001)
Q123*SOX + -6.33
-9.557 (<.0001)
SIZE + 16.68
2.158 (<.0001)
LOSS -5.97
) -5.337 (<.0001)
INTAN + 4.74
19.424 (<.0001)
DINT 3.55
) 6.255 (0.0004)
CAP 4.40
) 9.136 (<.0001)
Trend N -11.42
' -0.606 (<.0001)
Adjusted-R 0.311

F-value (Pr>F)

132.74 (<0.0001)
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Table 12 Continued

Variable Definitions:

AQ

Q123
SOX
Q123*SOX

SIZE

LOSS

INTAN

DINT

CAP

Trend

Industry

accrual quality, the inverse of the standard denabf residual accruals from the

Dechow and Dichev (2002) model, augmented by Mcdl&(2002);

a dummy variable equal to 1 if the observationobgs to an interim quarter;

a dummy variable equal tol if the year of the obestion is in 2003-2007;

the interaction term 0123andSOX equal to 1 if the observation is from an interim
quarter during 2003-2007;

logarithm of market value at the beginning of trexiod, where market value equals
the product of number of common shares outstanftjogrterly Compustat data item
CSHOQ; annual Compustat data item CSHO) and clogiizg (quarterly Compustat

data item PRCCQ; annual Compustat data item PRGC_F)

a dummy variable equal to 1 if the firm has comsisinegative net incomes before
extraordinary items (quarterly Compustat data it&®; annual Compustat data item
IB) during the last four periods;

intangible intensity, equal to research and devekqt expenditures (quarterly

Compustat data item XRDQ; annual Compustat data X&RD) scaled by total assets
(quarterly Compustat data item ATQ; annual Compwddta item AT);

absence of intangibles, a dummy for zero intangittiensity, equal tol if the firm has

zero amount of research and development expensliture

capital intensity, equal to the ratio of net bo@ltue of property, plant and equipment
(quarterly Compustat data item PPENTQ); annual Catapulata item PPENT) to total

assets (quarterly Compustat data item ATQ; annoatfilistat data item AT).

a trend variable equal to the difference betweendlrrent year of observation and
1998;

a dummy variable equal to 1 if the firm belongsndustry k. The subscript k equals 1,
2 ... or K-1, where K represents the number of unigdestries based on 2-digit SIC
code.
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Table 13 Sample Selection Process-Value Relevance

Description Quarterly Annual Combined
Sample Sample Sample
Firm-quarters between Jan. 1998 and Dec. 2007 in the 463,257 116,686
database of Compustat
Less: Firm-quarters (firm-years) in the financial service (127,182) 336,075  (31,798) 84,888
industry and the utilities industry (with SIC code of 60-67
and 49)
Less: Firm-quarters (firm-years) not listed publicly in the (116,853) 217,781  (29,716) 55,172
us
Less: Firm-quarters (firm-years) with missing Compustat or (73,759) 144,022  (20,589) 35,271
CRSP data for Dechow Model
Less: Firm-quarters (firm-years) with less than 10 (2,677) 141,355 (688) 34,583
observations in the same industry-quarter (industry-
year) group
Less: Firm-quarters (firm-years) with missing Compustat (66,561) 74,794  (14,564) 20,019
data to generate control variables
Firm-quarters (4 fiscal quarters) 22,155
Firm-quarters (interim quarters) 52,639
Firm-year 20,019
Combined sample with interim and annual data 72,658
Less: Observations trimmed at the top and bottom 2% of all (9,573) 63,085
the continuous variables
Final Sample 63,085
Firm-quarters (Interim) 46,858
Firm-years 16,227




Table 14 Sample Description- Value Relevance

Panel A: Sample Distribution

Annual Earnings Interim Earnings Total
Pre-SOX 7,765 24,082 31,847
(12%) (38%) (50%)
Post-SOX 8,462 22,776 31,238
(14%) (36%) (50%)
Total 16,227 46,858 63,085
(26%) (74%) (100%)
Panel B: Distribution by Years
Annual Interim
Earnings Earnings Total
1,605 5,044 6,649
1998 (2.54%) (8.00%) (10.54 %)
1,537 4,622 6,159
1999 (2.44%) (7.33%) (9.76%)
1,548 4,906 6,454
2000 (2.45%) (7.78%) (10.23%)
1,570 4,875 6,445
2001 (2.49%) (7.73%) (10.22%)
1,505 4,635 6,140
2002 (2.39%) (7.35%) (9.73%)
1,706 4,572 6,278
2003 (2.70%) (7.25%) (9.95%)
1,735 4,500 6,235
2004 (2.75%) (7.13%) (9.88%)
1,693 4,577 6,270
2005 (2.68%) (7.26%) (9.94%)
1,666 4,596 6,262
2006 (2.64%) (7.29%) (9.93%)
1,662 4,531 6,193
2007 (2.63%) (7.18%) (9.82%)
16,227 46,858 63,085
1998-2007 (25.72%) (74.28%) (100%)
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Table 14 -Continued

Panel C: Distribution by Industry

I ndustry category Unigue Firms  Percent
10 - - METAL MINING 7 0.18
12 - - COAL MINING 3 0.08
13 - - OIL AND GAS EXTRACTION 15 0.38
14 - - NONMETALLIC MINERALS, EXCEPT FUELS 7 0.18
16 - - HEAVY CONSTRUCTION, EXCEPT BUILDING 2 0.05
17 - - SPECIAL TRADE CONTRACTORS 1 0.03
20 - - FOOD AND KINDRED PRODUCTS 46 1.15
22 - - TEXTILE MILL PRODUCTS 4 0.10
23 - - APPAREL AND OTHER TEXTILE PRODUCTS 8 0.20
24 - - LUMBER AND WOOD PRODUCTS 8 0.20
25 - - FURNITURE AND FIXTURES 17 0.43
26 - - PAPER AND ALLIED PRODUCTS 33 0.83
27 - - PRINTING AND PUBLISHING 16 0.40
28 - - CHEMICALS AND ALLIED PRODUCTS 576 14.46
29 - - PETROLEUM AND COAL PRODUCTS 14 0.35
30 - - RUBBER AND MISC. PLASTICS PRODUCTS 44 1.10
31-- LEATHER AND LEATHER PRODUCTS 8 0.20
32 - - STONE, CLAY, AND GLASS PRODUCTS 24 0.60
33 - - PRIMARY METAL INDUSTRIES 36 0.90
34 - - FABRICATED METAL PRODUCTS 50 1.26
35 - - INDUSTRIAL MACHINERY AND EQUIPMENT 365 9.16
36 - - ELECTRONIC & OTHER ELECTRIC EQUIPMENT 551 B3
37 - - TRANSPORTATION EQUIPMENT 97 2.44
38 - - INSTRUMENTS AND RELATED PRODUCTS 475 11.93
39 - - MISC. MANUFACTURING INDUSTRIES 29 0.73
47 - - TRANSPORTATION SERVICES 7 0.18
48 - - COMMUNICATION 64 1.61
50 - - WHOLESALE TRADE - DURABLE GOODS 74 1.86
51 - - WHOLESALE TRADE - NONDURABLE GOODS 47 1.18
53 - - GENERAL MERCHANDISE STORES 30 0.75
54 - - FOOD STORES 28 0.70
55 - - AUTOMOTIVE DEALERS & SERVICE STATIONS 22 065
56 - - APPAREL AND ACCESSORY STORES 51 1.28
57 - - FURNITURE AND HOMEFURNISHINGS STORES 21 0.53
58 - - EATING AND DRINKING PLACES 68 1.71
59 - - MISCELLANEOUS RETAIL 107 2.69
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Table 14 -Continued

70 - - HOTELS AND OTHER LODGING PLACES 21 0.53
72 - - PERSONAL SERVICES 3 0.08
73 - - BUSINESS SERVICES 806 20.24
75 - - AUTO REPAIR, SERVICES, AND PARKING 3 0.08
78 - - MOTION PICTURES 8 0.20
79 - - AMUSEMENT & RECREATION SERVICES 35 0.88
80 - - HEALTH SERVICES 85 2.13
82 - - EDUCATIONAL SERVICES 2 0.05
83 - - SOCIAL SERVICES 1 0.03
87 - - ENGINEERING & MANAGEMENT SERVICES 59 1.48
99 - - NONCLASSIFIABLE ESTABLISHMENTS 5 0.13
Total 3,983 100.00
Panel D: Descriptive Statistics
Variables N Mean 25 Median 75 Standard
Percentile Percentile Deviation
SIZE 63,085 5.7218 4.3400 5.6700 6.9500 1.8375
LOSS 63,085 0.2215 0 0 0 0.4153
INTAN 63,085 0.0408 0.0074 0.0236 0.0516 0.0514
DINT 63,085 0.1399 0 0 0 0.3469
CAP 63,085 0.1803 0.0644 0.1319 0.2492 0.1537
Panel E: Correlation Matrix-Value Relevance
Spearman Correlation Coefficients, N = 1,243
™ AVE AVE AVE AVE AVE
& VR Q123 SOX  Q123*SOX SIZE LOSS  INTAN  DINT CAP
— -0.2392 0.0335 -0.0580 0.0859 -0.1775 -0.0392 0.0340 0.0782
L VR 1.0000 <.0001 0.2377 0.0408 0.0024 <.0001 0.1675 0.2310 0.0058
; -0.2466 0.0090 0.4363 -0.1048 0.1388 -0.2237 -0.0287 -0.0370
4 Q123 <0001 1.0000 0.7525 <.0001 0.0002 <.0001 <.0001 03120  0.1928
g SOX 0.0394 0.0090 0.7840 0.3974 -0.0216 -0.0193 -0.0230 -0.1305
= = 0.1652 0.7525 1.0000 <.0001 <.0001 0.4469 0.4972 0.4176 <.0001
B | cwesox S 0w ome 0 ozis ogus. o ome oum
o AVE SIZE 0.0673 -0.0656 0.3412 0.2408 -0.3483 -0.2038 -0.0989 0.2773
-,(% e i 0.0176 0.0208 <.0001 <.0001 1.0000 <.0001 <.0001 0.0005 <.0001
ko) -0.1274 0.1620 0.0413 0.0170 -0.3136 0.5196 -0.0861 -0.3494
= MS <.0001 <.0001 0.1453 0.5484 <.0001 1.0000 <.0001 0.0024 <.0001
8 -0.0897 -0.2986 0.0071 -0.1447 -0.1818 0.4025 -0.6073 -0.5170
[l AVE_INTAN 0.0015 <.0001 0.8040 <.0001 <.0001 <.0001 1.0000 <.0001 <.0001
8 0.0301 0.0353 0.0155 -0.0026 -0.1096 -0.2594 -0.4604 0.1320
g M 0.2885 0.2135 0.5847 0.9262 0.0001 <.0001 <.0001 1.0000 <.0001
[N 0.0843 -0.0325 0.1159 -0.0893 0.3077 -0.2459 -0.4331 0.1829
MP 0.0029 0.2525 <.0001 0.0016 <.0001 <.0001 <.0001 <.0001 1.0000

The variables in Panel E are based on industryteuéndustry-year) observations.
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Table 14 -Continued

Variable Definitions:

SIZE

LOSS

INTAN

DINT

CAP

VR

Q123
SOX

Q123*SOX

AVE_SIZE

AVE_LOSS

AVE_INTAN

AVE_DINT

AVE_CAP

logarithm of market value at the beginning of gegiod, where market value equals
the product of number of common shares outstan@jogrterly Compustat data item
CSHOQ; annual Compustat data item CSHO) and clgsiieg (quarterly Compustat
data item PRCCQ; annual Compustat data item PRCC_F)

1 if the firm has consistent negative net incomfteeextraordinary items (quarterly
Compustat data item IBQ; annual Compustat data itBinduring the last four
periods, and zero otherwise;

intangible intensity, equal to research and dewvalmt expenditures (quarterly
Compustat data item XRDQ); annual Compustat data X&D) scaled by total assets
(quarterly Compustat data item ATQ; annual Compwdsta item AT);

absence of intangibles, a dummy for zero intangitlensity, equal tol if the firm has
zero amount of research and development expensljiture

capital intensity, equal to the ratio of net boaltue of property, plant and equipment
(quarterly Compustat data item PPENTQ; annual Catgpudata item PPENT) to
total assets (quarterly Compustat data item AT@uahCompustat data item AT).
value relevance of earnings for an industry-quditetustry-year) group, equal to the
adjusted-R from the regression of raw stock returns (CRSPadiéem RET)
cumulated during the quarter (or year) on net inedmefore extraordinary items
(quarterly Compustat data item IBQ; annual Compudtda item IB) scaled by the
market value of equity at the beginning of the peériwhere market value equals the
product of number of common shares outstanding rieig Compustat data item
CSHOQ; annual Compustat data item CSHO) and clgsiieg (quarterly Compustat
data item PRCCQ; annual Compustat data item PRCC_F)

a dummy variable equal to 1 if the observationobgs to an interim quarter;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2003-
2007;

the interaction term d123andSOX equal to 1 if the observation is from an interim
quarter during 2003-2007;

average firm size (logarithm of market value) foe industry-quarter (industry-year)
group at the beginning of the period, where markadtie equals the product of
number of common shares outstanding (quarterly Gmtap data item CSHOQ;
annual Compustat data item CSHO) and closing frjoarterly Compustat data item
PRCCQ); annual Compustat data item PRCC_F);

percent of loss firms within the industry-quarterd(istry-year) group. A loss firm is
defined to have consistent negative net incomesréefxtraordinary items (quarterly
Compustat data item IBQ; annual Compustat data itBinduring the last four
periods;

average level of intangible intensity for the indlysjuarter (industry-year) group,
where intangible intensity for a firm equals resbaand development expenditures
(quarterly Compustat data item XRDQ); annual Comgtugata item XRD) scaled by
total assets (quarterly Compustat data item ATQuahCompustat data item AT);
percent of firms without intangibles within the imdry-quarter (industry-year) group.
A firm without intangibles is defined to have zemmount of research and
development expenditures;

average level of capital intensity for the indusiarter(industry-year) group, where
capital intensity equals the ratio of net book eabf property, plant and equipment
(quarterly Compustat data item PPENTQ; annual Catgpudata item PPENT) to
total assets ;
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Table 15 Results for H1- Value Relevance

Panel A: Univariate Tests

N
(Industry- t-statistic z-statistic
Period quarters) Mean (p-value) Median  (p-value)
VR Pre-SOX 480 0.0411 -2.03 0.041 -1.80
Post-SOX 454 0.0502 (0.0428) 0.050 (0.0718)

Panel B: Multivariate Test (Based on SOX)
VR, = f, + /,SOX + B,AVE _SIZE, + B,AVE _LOSS, + B,AVE _ INTAN,

K-1
+ BsAVE _DINT,, + B,AVE _CAR, + B,Trend + Zﬂmlndustryk +&

k=1

Predicted VR
Sign t —statistic
Coefficient (p-value)
Intercept o 0.93
| 0.034 (0.3545)
SOX + 2.21
0.020 (0.0271)
AVE_SIZE + 1.01
0.004 (0.3128)
AVE_LOSS 0.23
) 0.005 (0.8199)
AVE_INTAN + -0.13
-0.087 (0.8957)
AVE_DINT 0.11
) 0.003 (0.9155)
AVE_CAP 2.35
) 0.122 (0.0190)
Trend 5 -1.00
| -0.002 (0.3158)
Adjusted-R 0.107
F-value (Pr>F) 3.15 (<0.0001)

Panel C: Multivariate Test (Based on SOX 302 and SOX 404)
VR, = B, + £,S302+ 3,404+ B,AVE _SIZE, + ,AVE _LOSS, + B, AVE _ INTAN,

K-1
+ B,AVE _DINT,, + B;AVE _CAR, + BgTrend + Zﬂ8+l(lndustryk +&,

k=1
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Table 15 -Continued

Predicted VR
Sign t —statistic
Coefficient (p-value)
Intercept s 0.78
' 0.028 (0.4372)
S302 + 2.01
0.018 (0.0447)
S404 + 0.54
0.007 (0.5924)
AVE_SIZE + 1.18
0.005 (0.2388)
AVE_LOSS ) 0.15
0.003 (0.8805)
AVE_INTAN + -0.15
-0.101 (0.8787)
AVE_DINT ) 0.22
0.007 (0.8282)
AVE_CAP ) 2.12
0.111 (0.0340)
Trend s -0.07
' -0.000 (0.9426)
Adjusted-R 0.108
F-value (Pr>F) 3.13 (<0.0001)

Variable Definitions:

VR

SOX
S302
S404
AVE_SIZE

AVE_LOSS

value relevance of earnings for an industry-quagraup, equal to the adjusted-R

from the regression of raw stock returns (CRSP data RET) cumulated during the
quarter on net income before extraordinary itenosigrly Compustat data item IBQ)
scaled by the market value of equity at the begigrof the period, where market
value equals the product of number of common shangistanding (quarterly

Compustat data item CSHOQ) and closing price (gugrtCompustat data item

PRCCQ);

a dummy equal tol if the year of the industry-geragroup is in 2003-2007;

a dummy equal tol if the year of the industry-geragroup is in 2003-2004;

a dummy equal tol if the year of the industry-geragroup is in 2005-2007;

average firm size (logarithm of market value) fbe tindustry-quarter group at the
beginning of the quarter, where market value eqibé product of number of

common shares outstanding (quarterly Compustat itiata CSHOQ) and closing

price (quarterly Compustat data item PRCCQ);

percent of loss firms within the industry-quarteogp. A loss firm is defined to have
consistent negative net incomes before extraondiems (quarterly Compustat data
item IBQ) during the last four quarters;
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Table 15 -Continued

AVE_INTAN

AVE_DINT

AVE_CAP

Trend

Industry

average level of intangible intensity for the inolysjuarter group, where intangible
intensity for a firm equals research and develogmegrpenditures (quarterly

Compustat data item XRDQ) scaled by total assaiar{grly Compustat data item
ATQ);

percent of firms without intangibles within the ustry-quarter group. A firm without

intangibles is defined to have zero amount of neteand development expenditures;
average level of capital intensity for the indusguyarter group, where capital intensity
equals the ratio of net book value of property,npland equipment (quarterly
Compustat data item PPENTQ) to total assets ;

a trend variable equal to the difference betweencilrrent year of observation and
1998;

a dummy variable equal to 1 if the firm belongsndustry k. The subscript k equals
1, 2 ... or K-1, where K represents the number of wmitndustries based on 2-digit
SIC code.
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Table 16 Results for H2- Value Relevance

Panel A: Univariate Tests

Type Mean F
Source DF IlISS Square Value Pr>F LSMEAN
VR SOX 1 0.003 0.003 0.51 0.4766 Q123=0 Q123=1
Q123 1 0.433 0.433 79.63 <.0001 | SOX=0 0.090 0.041
SOX*Q123 1 0.008 0.008 1.4 0.2373 | SOX=1 0.088 0.050

Panel B: Multivariate Test (Based on SOX)
VR, = 7, + 7,Q123+ »,SOX + 7,Q123* SOX + y,AVE _SIZE, + y;,AVE _LOSS,

K-1
+ 76AVE _INTAN,, +7,AVE _DINT,, + 7,AVE_CAR, + 7,Trend+ > yq,,Industry, +&,

k=1

Predicted VR
Sign t —statistic
Coefficient (p-value)

Intercept 5 3.49
' 0.115 (0.0005)

Q123 -6.79
i -0.051 (<0.0001)

SOX -0.02
i -0.000 (0.9805)

Q123*SOX . 1.05
0.010 (0.2951)

AVE_SIZE . 0.10
0.000 (0.9203)

AVE_LOSS -0.16
i -0.003 (0.8708)

AVE_INTAN . -1.69
-0.335 (0.0904)

AVE_DINT -1.73
i -0.039 (0.0839)

AVE_CAP 1.25
i 0.057 (0.2104)

Trend N 0.27
' 0.000 (0.7844)

Adjusted-R 0.154
F-value (Pr>F) 5.20 (<0.0001)

Panel C: Multivariate Test (Based on SOX 302 and SOX 404)
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Table 16 -Continued

VR, = 7o + 7:Q123+ 7,5302+ ,5404+ 7,Q123* S302+ y,Q123* S404
+ y6AVE_SIZE, + y,AVE _LOSS, + 7,AVE__INTAN, + 7,AVE__DINT,

K-1
+70AVE_CAR, + 7, Trend+ >y, Industry, +&;
k=1
Predicted VR
Sign t —statistic
Coefficient (p-value)

Intercept s 3.40
) 0.112 (0.0007)

Q123 ) -6.83
-0.051 (<0.0001)

S302 ) -1.61
-0.021 (0.1085)

S404 ) 0.70
0.010 (0.4819)

Q123*S302 + 2.87
0.036 (0.0041)

Q123*S404 + -0.61
-0.007 (0.5410)

AVE_SIZE + 0.23
0.001 (0.8172)

AVE_LOSS ) -0.12
-0.002 (0.9025)

AVE_INTAN + -1.77
-0.349 (0.0773)

AVE_DINT ) -1.78
-0.040 (0.0757)

AVE_CAP ) 1.20
0.055 (0.2322)

Trend " 0.30
) 0.001 (0.7638)

Adjusted-R 0.159
F-value (Pr>F) 5.13 (<0.0001)
Variable Definitions:
VR = value relevance of earnings for an industry-quditetustry-year) group, equal to the

adjusted-R from the regression of raw stock returns (CRSPad&m RET)
cumulated during the quarter (or year) on net inedmefore extraordinary items
(quarterly Compustat data item IBQ; annual Compud#a item IB) scaled by the
market value of equity at the beginning of the peériwhere market value equals the
product of number of common shares outstanding rigig Compustat data item
CSHOQ; annual Compustat data item CSHO) and clgsiiog (quarterly Compustat
data item PRCCQ; annual Compustat data item PRGC_F)
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Table 16 -Continued

Q123
SOX

Q123*SOX
S302
S404
Q123*S302
Q123*S404

AVE_SIZE

AVE_LOSS

AVE_INTAN

AVE_DINT

AVE_CAP

Trend

Industry

a dummy variable equal to 1 if the observationobgs to an interim quarter;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2003-
2007;

the interaction term d123andSOX equal to 1 if the observation is from an interim
quarter during 2003-2007;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2003-
2004;

a dummy equal tol if the year of the industry-gerafindustry-year) group is in 2005-
2007;

the interaction term d123andS302 equal to 1 if the observation is from an interim
quarter during 2003-2004;

the interaction term dp123andS404 equal to 1 if the observation is from an interim
quarter during 2005-2007;

average firm size (logarithm of market value) foe industry-quarter (industry-year)
group at the beginning of the period, where manate equals the product of
number of common shares outstanding (quarterly Gstap data item CSHOQ;
annual Compustat data item CSHO) and closing ffrjoarterly Compustat data item
PRCCQ; annual Compustat data item PRCC_F);

percent of loss firms within the industry-quarterd(istry-year) group. A loss firm is
defined to have consistent negative net incomesréefxtraordinary items (quarterly
Compustat data item IBQ; annual Compustat data itBinduring the last four
periods;

average level of intangible intensity for the inglysjuarter (industry-year) group,
where intangible intensity for a firm equals resbaand development expenditures
(quarterly Compustat data item XRDQ); annual Congtusata item XRD) scaled by
total assets (quarterly Compustat data item AT@uahCompustat data item AT);
percent of firms without intangibles within the idry-quarter (industry-year) group.
A firm without intangibles is defined to have zemmount of research and
development expenditures;

average level of capital intensity for the indusiyarter(industry-year) group, where
capital intensity equals the ratio of net book eabf property, plant and equipment
(quarterly Compustat data item PPENTQ); annual Cetgpudata item PPENT) to
total assets ;

a trend variable equal to the difference betweenctlrrent year of observation and
1998;

a dummy variable equal to 1 if the firm belongsndustry k. The subscript k equals
1, 2 ... or K-1, where K represents the number of wmigndustries based on 2-digit
SIC code.
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