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Abstract: I investigate the effects of internal control weakness (ICW) and its 

remediation on the two types of earnings management: accrual-based earnings 

management (AEM) and real earnings management (REM). Based on a 

sample of US firms in the 2004-2011 period, I find that firms with ICW 

engage in significantly higher degree of AEM and REM compared to other 

firms. Furthermore, I find that both AEM and REM decrease upon 

remediation of the weakness. However, decrease in REM is not as drastic as 

decrease in AEM, consistent with the idea that controlling for AEM activities 

is the prior objective of internal controls. Overall, this study highlights the 

importance of maintaining strong internal control systems by showing that it 

contributes to reducing REM as well as AEM. 
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1. INTRODUCTION 

 Earnings management can be achieved through two different ways: 

accrual-based earnings management (hereafter AEM) and real earnings 

management (hearafter REM). In this paper, I investigate how weak internal 

controls affect the magnitudes of AEM and REM, and how the levels of the 

two earnings management activities change when the weakness is remediated. 

Since sections 302 and 404 of the Sarbanes-Oxley Act (SOX) mandate the 

management and auditors to provide opinions on companies’ internal control 

over financial reporting and disclose material weaknesses in internal controls, 

many studies have investigated the determinants and consequences of internal 

control weakness (hereafter ICW). Among these studies, some investigated 

whether ICW has influence on the level earnings management (Doyle et al. 

2007b; Ashbaugh-Skaife et al. 2008; Chan et al. 2008); however, they focused 

on only AEM, based on the idea that the role of good internal controls is 

limited to enhancing reliability of financial reporting by reducing AEM, and 

does not expand to preventing REM activities as long as they stay within the 

boundaries of the Generally Accepted Accounting Principles (GAAP). 

However, I argue that ICW does influence REM as well as AEM, and 

that the effects on two kinds of earnings management activities should be 

considered as a whole to evaluate the true significance of effective internal 

controls on earnings quality (e.g., Cohen et al. 2008). Examining the effect of 
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ICW on REM is important because REM can be even more detrimental to the 

firm than AEM in several ways (Gunny 2010). First, REM may deteriorate 

firm’s long-term value by encouraging managers to make operational 

decisions which are not optimal (Graham et al. 2005). Second, REM adds 

more noise to reported earnings and hides disguises true firm performance as 

it distorts cash flows as well as accruals (Gunny 2010; Kim and Sohn 2013). 

Third, REM is harder to detect or audit than AEM (Cohen et al. 2008; Zang 

2012). Thus, I intend to provide a broader point of view in interpreting the 

effects of internal controls on earnings quality by focusing on both kinds of 

earnings management through this investigation. 

To find an answer to the open question on the relation between ICW 

and REM, I find clue from a line of literature which focuses on the existence 

of substitutive or complementary relation between AEM and REM (Choi et al. 

2012). On the one hand, ICW can decrease the level of REM because it 

generates an environment where managers can easily perform AEM without 

engaging in more costly REM. On the other hand, if ICW provides lax 

environment for the managers to perform both kinds of earnings management, 

REM will increase with AEM. In addition, I investigate the changes in the 

levels of AEM and REM that occurs upon remediation of the weakness. 

Ashbaugh-Skaife et al. (2008) has found that AEM decreases when ICW is 

remediated. Ideally, remediated internal controls should successfully prevent 
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incidents of REM, or at least should not be accompanied with the increase in 

the level of REM. However, if REM and AEM are substitutive and firms 

intentionally replace AEM with REM, it will be of doubt whether remediating 

only the controls that relate to reliable financial reporting has met its intended 

goals.1 

 Additionally, I expand my investigation to observing whether the 

effects on earnings management differ according to the types of ICW. 

Previous studies have found that company-level ICW and account-level ICW 

have different effects on AEM (Doyle et al. 2007b; Bedard et al. 2012). I 

attempt to find whether the REM activities are also differently influenced 

according to company-level weakness and account-level weakness, and if 

there is change in REM when each type of weakness is remediated. 

  I collect U.S. data over the period from 2004 to 2011. To gauge the 

degree of earnings management, I use the absolute value of discretionary 

accruals developed by Jones (1991) and modified by Kothari et al. (2005) to 

measure AEM, and the sum of abnormal cash flows from operations (CFO), 

abnormal discretionary expense and abnormal production level following 

                                           
1 According to the Committee of Sponsoring Organizations of the Treadway Commission 
(COSO) framework, the three objectives of evaluating internal controls are to achieve 
effectiveness and efficiency of operations, reliability of financial reporting, and compliance 
with applicable laws and regulations. However, if REM activities replace AEM as found in 
this study, it could disturb firms to achieve effective and efficient operations, and result in 
damaging the firms’ value. 
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Cohen et al. (2008) to measure REM. In the first analysis, I find that ICW 

results in higher degree of REM as well as higher degree of AEM compared to 

control samples which did not disclose ICW. Moreover, I find that only 

income-increasing accruals are positively related to the existence of ICW, 

unlike the findings in prior studies which document that there is increase of 

both income-increasing and income-decreasing accruals for ICW firms 

(Ashbaugh-Skaife et al. 2008).2 In the second analysis, the results show that 

the levels of both AEM and REM decrease upon remediation of ICW. 

However, decrease in REM is not as drastic as decrease in AEM, consistent 

with the idea that controlling for AEM activities is the prior objective of 

maintaining good internal controls. This result confirms that there is 

complementary relation between the two kinds of earnings management with 

regard to internal control problems, and supports that weak internal controls 

encourage managers to engage in not only AEM but also REM. This is 

contradictory to implications of prior research on the substitutive relation 

between AEM and REM in general situation (Cohen et al. 2008; Choi et al. 

                                           
2 One of the possible reasons for the different results is the difference in the sample 
composition. Ashbaugh-Skaife et al. (2008) used samples of accelerated files only for the 
period of 2003-2005. The prolonged sample period of this study reduces the potential concern 
arising from the use of accelerated filers only. For accelerated filers, Section 404 became 
effective for fiscal years ending after November 15, 2004 (with an extension of 45 days for 
those with a market capitalization of less than $700 million in November 2004), whereas for 
non-accelerated filers, it became effective for fiscal years ending on or after December 15, 
2007 for management assessment and December 15, 2008 for the auditor’s attestation report. 
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2012), and suggests that remediation of ICW contributes to preventing 

earnings management activities as a whole. 

 In the additional tests, I classify ICW according to whether the 

weakness is company-level or account-level to find out whether different 

types of ICW affect AEM and REM differently. Prior research has found that 

the effect of ICW on AEM is driven from only the company-level weakness, 

which is more severe and harder for the auditors to “audit around” than the 

account-level weakness (Doyle et al. 2007b). The results in this study show 

that high degree of REM caused by weak internal controls is also driven by 

company-level weaknesses. This may be due to the fact that account-level 

weaknesses are less severe, or it may imply that auditors are concerned about 

the potential litigation risk and try to reduce REM as well as AEM, thereby 

nullifying the effect of less serious account-level weakness (Choi et al. 2012). 

Upon remediation of company-level and account- level ICW, I find that 

remediation of either type of weakness decreases income-increasing AEM, but 

remediation of only account-level ICW significantly decreases the magnitude 

of REM. This asymmetric effect of remediation according to the types of ICW 

may potentially be driven from different levels of costs associated with 

reducing REM. The fact that remediation of company-level ICW results in 

larger and more significant decrease in AEM can serve as a large cost to 

reduce REM. 
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This study makes several contributions. First, the findings in this 

study enrich the current literature on substitutive/complementary relation 

between AEM and REM. So far, evidence on the complementary relation 

between AEM and REM is scant. However, my findings support that ICW 

firms result in higher levels of AEM and REM concurrently, providing one of 

the first evidences on their complementary relation. However, results from 

additional tests imply that the magnitude of decrease in AEM and REM are in 

substitutive relation according to costs and benefits associated with the two 

earnings management activities. The idea that some firms engage in higher 

degree of both kinds of earnings management but that their choice between 

the two kinds trade off according to the potential costs and benefits is 

consistent with Zang (2012)’s findings. In these respects, the findings in this 

study provide useful insights to regulators, academics, practitioners, and other 

related parties.  

Second, this study provides an indirect evidence that ICW results 

from intentional bias in financial reporting or business decisions. Prior 

literature argued that low accruals quality due to ICW is primarily through 

unintentional errors, as ICW firms reported larger negative accruals as well as 

larger positive accruals compared to non-ICW firms (Ashbaugh-Skaife et al. 

2008). However, by finding that ICW firms only report larger positive 



7 

accruals, and that REM does not decrease when reduction in AEM is too high, 

I provide potential existence of intentional earnings management activities. 

 The remainder of this paper is organized as follows. Section 2 

provides a summary of previous research and motivates the development of 

hypotheses. Section 3 describes how model is specified and samples are 

selected. Section 4 reports the descriptive statistics and regression results, and 

Section 5 provides additional findings. Lastly, Section 6 concludes. 

 

 

2. HYPOTHESES DEVELOPMENT 

2.1 Backgrounds 

 A series of corporate accounting scandals in the early 2000s led to the 

passage of the SOX in 2002. As one of the many efforts to increase the 

reliability of financial statements, sections 302 and 404 were included in SOX 

to highlight the importance of the underlying processes and controls which are 

integral to the production of financial reports. The enactment of these two 

sections, which mandate firms’ management and auditors to provide their 

opinions on the companies’ internal control over financial reporting and to 

disclose weakness in internal controls, aroused interest of the academia to 

look into the issue. 
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 There have been many researches that investigate the causes and 

effects ICW since. Studies that look into the determinants of ICW include 

Ashbaugh-Skaife et al. (2007), Doyle et al. (2007a), and Ge and McVay 

(2005), in which they found that firms with smaller size, more complex 

operations, recent changes in organization structure, financial distress and less 

investment in internal control systems are more likely to have weak internal 

controls. Choi et al. (2013) additionally finds that the degree of investment in 

human resource related to internal control decreases the cases of ICW. In 

contrast, other studies investigate the consequences of weak internal controls 

or the disclosures of their existence. According to these studies, ICW is 

related to the higher cost of debt (Costello and Wittenberg-Moerman 2011; 

Dhaliwal et al. 2011; Kim et al. 2011); internal control quality is positively 

related to financial reporting conservatism (Goh and Li 2011); ICW firms 

inefficiently invest or inefficiently operate compared to the other firms (Cheng 

et al. 2013; Feng et al. 2012; Goh and Kim 2013); stock price of ICW firms 

drops significantly at the time of disclosure of the weakness (Beneish et al. 

2008; Hammersley et al. 2008; Ogneva et al. 2007); ICW decreases the 

accuracy of management guidance (Feng et al. 2009); and ICW also results in 

higher audit fees (Raghunandan and Rama 2006; Hogan and Wilkins 2008).  

 Whether ICW affects firms’ earnings management behavior has also 

been investigated by prior literature. Doyle et al. (2007b) finds that ICW is 
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negatively associated with accruals quality (i.e., the inverse of the magnitude 

of AEM), and that this negative association is driven by the company-level 

material weaknesses as opposed to account-specific material weaknesses. 

Further, Ashbaugh-Skaife et al. (2008) finds that the negative effect of ICW 

on accruals quality is due to unintentional errors, and that accruals quality 

increases when the ICW is remediated. It is noticeable that these studies limit 

their boundary of investigation on ICW to the domain of AEM. 

 Earnings management activities are defined as “a purposeful 

intervention in the external financial reporting process, with the intent of 

obtaining some private gain (Schipper 1989).” By definition, earnings 

management covers broad range of activities that managers engage in to alter 

financial reports, and thus can occur via any one of the two components of 

earnings, which are operating cash flows and accruals. Evidence is plentiful 

that managers do not only manage earnings through accruals and accounting 

choices, but also intervene in the financial reporting process through real 

activity or transaction management to alter operating cash flows. 

 There are many ways in which managers can manipulate earnings 

through real transactions. Prior studies found that managers decrease 

discretionary expenditures such as R&D and Selling and General 

Administrative expenditures (Baber et al. 1991; Dechow and Sloan 1991), 

change production level and reduce sales price (Roychowdhury 2006), and 
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engage in structuring operating and investing transactions (Comiskey and 

Mulford 1986; Ayers et al. 2002) in order to meet a specific financial goal. 

Moreover, they may sell long-term assets (Bartov 1993; Black et al. 1998) or 

repurchase stocks (Bens et al. 2003; Hribar et al. 2006). A survey conducted 

by Graham et al. (2005), in which 80% of the executives admitted that they 

are willing to reduce discretionary expenses to meet an earnings target, 

provides direct evidence on the existence of REM. 

REM deserves more attention because it may be more harmful to the 

current and potential investors than AEM (Gunny 2010). First, REM activities 

may damage firm’s long-term value by making the managers select 

operational decisions which are not optimal for the firm. In a survey 

conducted by Graham et al. (2005), over 50% of executives replied that they 

are willing to postpone new projects for the short-term financial consequences 

although it will deteriorate firm’s long-term value. Managers also offer price 

discounts and lenient credit terms to boost sales temporarily, reduce 

discretionary expenditures such as R&D costs, engage in overproduction 

(Roychowdhury 2006), and cause the firms to engage in early debt retirement 

(Hand 1989; Hand et al. 1990). These actions, if taken only as to meet a 

certain short-term financial goal, may deteriorate firm’s long-term 

profitability. Second, as REM also distorts cash flows as well as accruals, it 

adds more noise to reported earnings. Consequently, the reported earnings are 
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a poorer reflection of true firm performance after REM than they are after 

AEM (Gunny 2010; Kim and Sohn 2013). Third, REM is more difficult to 

detect than AEM, and REM activities are normally less subject to external 

monitoring or scrutiny by auditors, regulators, analysts, or credit rating 

agencies (Cohen et al. 2008; Zang 2012; Choi et al. 2012). 

 Despite the importance of investigating REM, previous studies 

examine the effect of ICW on only AEM. The reason is because good internal 

control, by definition, refers to internal process that achieves more reliable 

financial information (Doyle et al. 2007b). Internal control over financial 

reporting is defined as “a process … to provide reasonable assurance 

regarding the reliability of financial reporting (PCAOB 2004) (emphasis 

added).” Thus, earnings management actions which do not violate the GAAP, 

such as adjusting real activities of the firm to affect accounting numbers, are 

not meant to be prevented by internal controls as long as the transactions are 

correctly recorded to the financial statements.3 

 

2.2 Existence of ICW and REM (H1) 

                                           
3 Doyle et al. (2007b, p.1150), aware of such relation, states that “… firms appear to 
manipulate real operating activities in order to “manage” earnings. However, such an action is 
not a violation of generally accepted accounting principles, and thus we do not expect good 
internal control to constrain this behavior.” 
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 However, the fact that internal controls do not constrain REM does 

not necessarily mean that the strengths of internal controls do not affect the 

occurrences of REM. The lax environment which weak internal control 

provides for the management to perform AEM, can  decrease managerial 

incentive to engage in more costly REM; or alternatively, it may encourage 

the management to perform more REM by making them think that managing 

earnings is an easy matter. Thus, the underlying question is whether there is a 

substitutional or complementary relation between AEM and REM, with regard 

to internal controls over financial reporting. Another question which arises is 

if either substitutional or complementary relation persists when it comes to 

remediation of ICW. Prior findings indicate that ICW remediation decreases 

the level of AEM. The level of REM may be also reduced through the 

reinforced control environment. Otherwise, it may increase if earnings 

management activities shift from AEM to REM. (Cohen et al. 2008) 

 As of now, many researches have already focused on managers’ use 

of REM as a substitute or a complement for AEM in making strategic 

decisions on the timing and magnitude of earnings management. Cohen et al. 

(2008) documents that firms switched their earnings management method 

from accruals-based to real-activity-based after the passage of the SOX 

because of the increased potential legal liability costs related to AEM 

involvement, supporting that there is a substitutive relation between AEM and 
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REM. Cohen and Zarowin (2010) also provides evidence that there is 

tendency for firms to trade off real versus accrual earnings management 

around seasoned equity offerings (SEO). Similarly, Choi et al. (2012) finds 

that the level of REM is higher in stronger legal regime countries where the 

level of AEM is lower, supporting the substituent relation between the two 

kinds of earnings management activities. 

In contrast, relatively small number of studies has suggested 

situations where AEM and REM complement each other. Although Zang 

(2012)’s findings suggest that managers trade off REM and AEM based on 

their relative costs, the story is built on the fact that there is a positive relation 

between the two kinds of earnings management owing to different levels of 

desired amount of earnings manipulation among firms. According to her paper, 

managements make trade-off decisions after the desired level of firm’s 

earnings management has been determined. Thus, Zang (2012) suggest that 

firms that manipulate earnings through AEM are also likely to use REM to 

achieve the desired level of earnings. Similarly, Ibrahim et al. (2011) 

document that firms use both AEM and REM right before seasoned equity 

offerings (SEO) to inflate earnings. 

 According to the arguments above, all three following occasions are 

possible with respect to the relation between ICW and REM. First, as internal 

controls are processes designed to provide assurance regarding the reliability 
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of financial statements, the existence of ICW may be irrelevant to the level of 

REM. Second, it is also possible that ICW create an environment which 

encourages earnings management and thereby increase the level of REM. 

Lastly, ICW can decrease the relative cost of AEM compared to REM and 

thereby decrease the occurrences of REM. Because these alternative 

possibilities lead to different predictions, I hypothesize the first hypothesis in 

null form as follows: 

 

H1: Weak internal controls over financial reporting will have no effect on 

the level of real earnings management. 

 

2.3 Remediation of ICW and REM (H2) 

 Another issue that arises is whether there will be change in REM 

activity upon the remediation of ICW, and (if any) in which direction it will 

change. As changes in internal controls are also observable from disclosures 

mandated by section 404 of SOX, firms explain whether and how each of the 

weak internal controls that existed previously has been remediated in the years 

following the disclosure of ICW. In some cases all of the weak internal 

controls are remediated at once; in other cases, they are remediated a few at a 

time. When all of the disclosed internal control weaknesses are remediated, 

the firm receives a clean 404 opinion from the auditor. 
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 Ashbaugh-Skaife et al. (2008) examines the change in accruals 

quality when internal control weakness is remediated. They find that accruals 

quality increases for firms whose auditors confirm remediation of previously 

reported ICW compared to firms that do not remediate their control problems. 

Whether and how ICW remediation will affect REM activities is an open 

question. Goh and Li (2011) find that remediation of internal control 

weakness acts as a mechanism that facilitates conservatism as a governance 

mechanism. Similarly, if the firms’ strengthened internal controls truly lead to 

improvement in control environment which prevents overall earnings 

management activities as intended, the degree of REM should decrease with 

the decrease in AEM. On the other hand, remediation may result in higher 

degree of REM if managers continue to demand management of earnings and 

shift earnings management activities from AEM to REM. Thus, I do not 

predict the direction of REM change upon internal control weakness 

remediation, and posit the following: 

 

H2: Remediation of weak internal controls over financial reporting will 

have no effect on the level of real earnings management. 

 

 

3. RESEARCH DESIGN 
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3.1 Variable Measurement 

Internal control weakness measures 

 Since two sections of the SOX, sections 302 and 404, relate to the 

disclosure of material weakness of internal controls over financial reporting, 

prior studies adopt different ways of defining internal control weakness; they 

focus on either when companies receive adverse opinions on Section 404 of 

the SOX or when they receive adverse opinion on any one of the two sections 

(302 or 404). Section 302, which became effective for fiscal years ending after 

August 29, 2002, mandates the senior management to evaluate and report the 

effectiveness of internal controls over financial reporting. On the other hand, 

Section 404, which became effective for fiscal years ending after November 

15, 2004, requires external auditors to attest to the management’s assertion on 

the effectiveness of internal control. 

I define internal control weakness as an adverse 404 opinion of 

auditors because of the following three reasons. First, Section 404 material 

weaknesses can drive more conservative results since external auditors are 

more cautious in identifying material weakness as they must sign off on an 

opinion (Doyle et al. 2007a). Second, auditors’ SOX 404 opinions are an 

independent, third-party evaluation (Ashbaugh-Skaife et al. 2009), and 

auditors detect ICW more often (Bedard and Graham 2011). Third, 

unqualified 404 opinions following adverse opinions serve as an evidence of 
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remediation of internal control weakness (Ashbaugh-Skaife et al. 2008; 

Ashbaugh-Skaife et al. 2009; Goh and Li 2011). Because of this definition, 

the sample period of this research starts from year 2004, the year which SOX 

404 opinions became available.  

Based on the arguments above, I define the first independent variable 

of interest, ICW, as follows; ICW equals 1 if the firm received an adverse 

SOX 404 opinion in the current year, and 0 otherwise. The coefficient on ICW 

indicates the effect of ICW on earnings management activities. To test H2, I 

construct two more independent variables following Ashbaugh-Skaife et al. 

(2008) to investigate the effects of ICW remediation on earnings management: 

WEAK, which is an indicator variable that equals 1 if the firm received an 

adverse SOX 404 opinion in the current or prior year, and 0 otherwise; and 

REMEDY, which is an indicator variable that equals 1 if WEAK firm 

subsequently received an unqualified SOX 404 opinion. REMEDY is an 

interaction term of indicator variable WEAK and another indicator variable 

that is equal to 1 if WEAK firm receives unqualified SOX 404 opinion in the 

current period, by construction (Ashbaugh-Skaife et al. 2008). By constructing 

the variables as such, I am able to compare the degree of AEM and REM of 

ICW firms before and after remediation to those of non-ICW firms, as well as 

observe how ICW firms change their earnings management activities upon 

remediation of ICW.  
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Accrual-based earnings management (AEM) measure 

 For the measurement of accrual-based earnings management, I adopt 

the modified Jones model proposed by Kothari et al. (2005). I focus on the 

absolute value of discretionary accruals since I do not attempt to distinguish 

the effects between upwardly management and downwardly management. To 

estimate the normal portion of accruals, I employ the empirical model as 

following: 

𝐴𝐴𝐴𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

=  𝛽0 +  𝛽1
1

𝐴𝑠𝑠𝑒𝑡𝑡−1
+ 𝛽2

∆𝑆𝑎𝑙𝑒𝑠𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ 𝛽3
𝑃𝑃𝐸𝑡

𝐴𝑠𝑠𝑒𝑡𝑡−1
+ 𝛽4𝑅𝑅𝑅𝑡 + 𝜀𝑡    (1)  

where, for year t (or t-1), ACC denotes total accruals; Asset, ΔSales, PPE and 

ROA represent total assets, changes in net sales, gross property, plant and 

equipment, and return on assets, respectively; and ε is an error term. Firm 

notations are excluded for brevity. Total accruals (ACC) are computed as ACC 

= IB – CFO, where IB represents income before extraordinary items and CFO 

is net cash flow from operating activities. ROA is computed as IB divided by 

lagged total assets. Eq. (1) is estimated for each two-digit Standard Industrial 

Classification (SIC) code and year, while I require all industry-year groups to 

have at least 20 observations. I include the intercept term to correct for 

potential errors that may occur due to model misspecification (Kothari et al. 

2005). Using the estimated parameters of Eq. (1), I compute nondiscretionary 

total accruals, denoted as NDACC, as 
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𝑇𝑅𝑅𝐼𝐼𝑡 =  �̂�0 +  �̂�1
1

𝐴𝑠𝑠𝑒𝑡𝑡−1
+  �̂�2

∆𝑆𝑎𝑙𝑒𝑠𝑡−∆𝑅𝐸𝐴𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ �̂�3
𝑃𝑃𝐸𝑡

𝐴𝑠𝑠𝑒𝑡𝑡−1
+ �̂�4𝑅𝑅𝑅𝑡    (2) 

where, ΔREC is the change in net receivables and hatted values are estimated 

parameters from equation (1). I then obtain DACCt by subtracting NDACCt 

from ACC/Assett-1. The absolute value of DACC is the measure for the level 

of accrual-based earnings management, denoted as |AA|.  

Real earnings management (REM) measures 

Roychowdhury (2006) employs three proxies as measures of REM; 

abnormal levels of cash flow from operations (CFO), discretionary expenses 

and production costs. According to this research, when a firm tries to manage 

earnings through 1) sales boost by offering price discounts or lenient credit 

terms temporarily, 2) reduction of discretionary expenditures, or 3) 

overproduction, then the firm will exhibit an unusually low cash flow from 

operations, unusually low discretionary expenses, or unusually high 

production costs, after controlling for sales levels. Accordingly, Cohen et al. 

(2008), Cohen and Zarowin (2010), and Choi et al. (2012) summed the 

standardized values of three variables, abnormal CFO, abnormal discretionary 

expenses, and abnormal production costs, to construct a comprehensive 

measure of REM. Following these papers, I also add the three variables to 

obtain a comprehensive measure of REM. 

Following previous studies, I regress on the following equations (3), 

(4), and (5) for each two-digit SIC code and year, to decompose CFO, 
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discretionary expenses, and production costs into the normal portion and 

abnormal portion. As in obtaining discretionary accruals measure, I require all 

industry-year groups to have at least 20 observations. In equation (3), normal 

level of cash flow from operations is expressed as a linear function of sales 

and change in sales in the current period. In equation (4), normal level of 

production costs is the sum of normal COGS, which is a linear function of 

contemporaneous sales, and normal inventory growth, which is a linear 

function of change in sales in the current period and the prior period. Lastly, 

as discretionary expenses consist of advertising, R&D, and marketing 

expenditures, the normal level is assumed to be linearly related to sales in 

equation (5). 4  I include intercepts in each of these models following 

Roychowdhury (2006), and define the error terms from each model as the 

abnormal level of CFO, discretionary expenses, and production costs 

respectively. 

𝐴𝐹𝑂𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

=  𝛽0 +  𝛽1
1

𝐴𝑠𝑠𝑒𝑡𝑡−1
+ 𝛽2

𝑆𝑎𝑙𝑒𝑠𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ 𝛽3
∆𝑆𝑎𝑙𝑒𝑠𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ 𝜀𝑡             (3) 

𝑃𝑅𝑂𝐷𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

=  𝛽0 +  𝛽1
1

𝐴𝑠𝑠𝑒𝑡𝑡−1
+ 𝛽2

𝑆𝑎𝑙𝑒𝑠𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ 𝛽3
∆𝑆𝑎𝑙𝑒𝑠𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

+  𝛽3
∆𝑆𝑎𝑙𝑒𝑠𝑡−1
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ 𝜀𝑡  (4)                           

𝐷𝐼𝑆𝐸𝑋𝑃𝑡
𝐴𝑠𝑠𝑒𝑡𝑡−1

=  𝛽0 +  𝛽1
1

𝐴𝑠𝑠𝑒𝑡𝑡−1
+ 𝛽2

𝑆𝑎𝑙𝑒𝑠𝑡−1
𝐴𝑠𝑠𝑒𝑡𝑡−1

+ 𝜀𝑡                        (5)
 

                                           
4 Employing the contemporary sales can create a problem: if firms manage sales upward, 
then the model will yield unusually low residuals. Thus, I run the regression using lagged 
sales, following Roychowdhury (2006). 
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where, for year t, Sales is net sales; PROD refers to production costs, which is 

the sum of cost of goods sold and the change in inventory; and DISEXP 

denotes discretionary expenses computed as the sum of advertising, R&D, and 

selling, general and administrative expenses. Other notations remain the same 

as defined previously.  

Abnormal CFO, abnormal production cost, and abnormal 

discretionary expense, indicated as AB_CFO, AB_PROD, and AB_DISEXP, 

respectively, are the differences between actual values of lagged-asset-deflated 

CFO, production costs, and discretionary expenses and their normal levels 

(i.e., the fitted values of Eqs. (3), (4) and (5)). I add (-1)*standardized-

AB_CFO, (-1)* standardized-AB_DISEXP, and standardized-AB_PROD to 

construct the first comprehensive measure of REM, denoted as RM1. 

AB_CFO and AB_DISEXP are multiplied by (-1) so that higher value 

represents more REM. As Roychowdhury (2006) mentions that certain 

activities simultaneously lead to abnormally high production costs and 

abnormally low CFO, I develop a second measure of REM denoted as RM2, 

that only adds (-1)*standardized- AB_PROD and standardized-AB_DISEXP.  

 

3. 2 Empirical Specification 

Based on the discussions above, I build the empirical model as below 

to test the effects of ICW on the two kinds of earnings management: 
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𝑅𝑅1𝑡(𝑅𝑅2𝑡) =  α0 + α1𝐼𝐼𝐼𝑡 + α2𝑆𝐼𝑆𝑆𝑡 + α3𝑅𝑅𝑅𝑡−1 + α4𝑅𝑀𝑀𝑡  + α5𝐿𝑆𝐿𝑡 

                                        +α6𝑅𝑀𝑀𝑆𝑀𝑅𝑡−1  + α7𝑆𝑆𝐼𝑅𝑅𝑆𝑡−1 + α8𝑅𝑀𝑅𝑡    

                                       +α9𝑀𝑆𝑇𝑇𝑅𝑆𝑡  + α10𝐼𝐶𝐼𝐿𝑆𝑡−1 + α11𝑆𝑇𝑆𝑆𝑆𝐼𝑀𝑡  

                                       +α12𝐼𝑇𝐿𝑅𝑆𝐼𝑡 + industry and year indicators + e𝑡       (6) 

|𝑅𝑅|t =  α0 + α1𝐼𝐼𝐼𝑡 + α2𝑆𝐼𝑆𝑆𝑡 + α3𝑅𝑅𝑅𝑡−1 + α4𝑅𝑀𝑀𝑡  + α5𝐿𝑆𝐿𝑡 

                      +α6𝑅𝑀𝑀𝑆𝑀𝑅𝑡−1 + α7𝑆𝑆𝐼𝑅𝑅𝑆𝑡−1 + α8𝑅𝑀𝑅𝑡 + α9𝑀𝑆𝑇𝑇𝑅𝑆𝑡 

                      +α10𝐼𝐶𝐼𝐿𝑆𝑡−1 + α11𝑆𝑇𝑆𝑆𝑆𝐼𝑀𝑡 + α12𝐿𝑅𝐺𝐴𝐴𝐴𝑡 

                      +industry and year indicators + e𝑡                        (7) 

The definitions of variables in equations (6) and (7) are available in Appendix. 

All variables are winsorized at 1 percent and 99 percent level to control for the 

effects of outliers, and two models above are estimated for the pooled data 

with clustered errors at the firm level to control for cross-sectional 

dependence (Petersen, 2009).5 

 The control variables include various firm characteristics. I include 

SIZE, ROA, MTB, and LEV in both Eq. (6) and (7) to control for the effects of 

firm size, profitability, growth rate, and solvency, respectively. I choose 

lagged value of return on assets (ROA) since current year return on assets is 

controlled for in making REM and AEM measures. The next five variables are 

                                           
5 All empirical models in this paper are clustered at company-level. 
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included in both models to control for the costs associated with REM and 

AEM found in Zang (2012). According to Zang (2012), when a company is a 

market-leader (MKTSHR), is financially unhealthy (ZSCORE), or has high 

marginal tax rate (MTR), then the cost of REM increases and the company has 

a higher (lower) incentive to engage in AEM (REM). On the other hand, when 

a company faces a greater chance of scrutiny from auditors and regulators 

(TENURE), or has lower accounting flexibility (CYCLE), then the costs 

associated with AEM increases, resulting in a higher (lower) incentive for the 

firm to engage in REM (AEM). I also include SUSPECT (an indicator 

variable for the firms that are likely to manage earnings) in both equations, as 

Roychowdhury (2006) finds that managers feel more pressure to engage in 

earnings management activities in the years when they narrowly meet or beat 

earnings. Lastly, I include the ratio of inventory and receivables (INVREC) for 

the REM model, as firms with high level of inventories and receivables as a 

percentage of total assets have higher possibility to engage in REM 

(Roychowdhury 2006), and include lagged accruals (LAG_ACC) for the AEM 

model as it is correlated with the level of accruals in the current year.  

 To test H2, WEAK and REMEDY are included in equations (8) and (9) 

instead of ICW in equations (6) and (7), following Ashbaugh-Skaife et al. 

(2008), to observe the additional effect of ICW remediation on each kinds of 

earnings management. Other parts of the model remain unchanged. 
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𝑅𝑅1𝑡(𝑅𝑅2𝑡)  =  α0 + α1𝐼𝑆𝑅𝑀𝑡 + α2𝑅𝑆𝑅𝑆𝑅𝐶𝑡 + α3𝑆𝐼𝑆𝑆𝑡 + α4𝑅𝑅𝑅𝑡−1 

                                      +α5𝑅𝑀𝑀𝑡  + α6𝐿𝑆𝐿𝑡 + α7𝑅𝑀𝑀𝑆𝑀𝑅𝑡−1 + α8𝑆𝑆𝐼𝑅𝑅𝑆𝑡−1 

                                      +α9𝑅𝑀𝑅𝑡  + α10𝑀𝑆𝑇𝑇𝑅𝑆𝑡 + α11𝐼𝐶𝐼𝐿𝑆𝑡−1 + α12𝑆𝑇𝑆𝑆𝑆𝐼𝑀𝑡 

                                      +α13𝐼𝑇𝐿𝑅𝑆𝐼𝑡 + industry and year indicators + et      (8) 

|𝑅𝑅|t =  α0 + α1𝐼𝑆𝑅𝑀𝑡 + α2𝑅𝑆𝑅𝑆𝑅𝐶𝑡 + α3𝑆𝐼𝑆𝑆𝑡 + α4𝑅𝑅𝑅𝑡−1

+ α5𝑅𝑀𝑀𝑡  + α6𝐿𝑆𝐿𝑡 + α7𝑅𝑀𝑀𝑆𝑀𝑅𝑡−1 + α8𝑆𝑆𝐼𝑅𝑅𝑆𝑡−1

+ α9𝑅𝑀𝑅𝑡 + α10𝑀𝑆𝑇𝑇𝑅𝑆𝑡  + α11𝐼𝐶𝐼𝐿𝑆𝑡−1 + α12𝑆𝑇𝑆𝑆𝑆𝐼𝑀𝑡 

                           +α13𝐿𝑅𝐺𝐴𝐴𝐴𝑡 + industry and year indicators + et        (9) 

 

3.3. Sample Selection 

 The sample period begins in 2004, which is the first year that SOX 

404 opinions were disclosed, and ends in 2011, which is the last year that 

information on MTR (marginal tax rates) is available. Financial information is 

collected from Compustat, and auditors’ SOX 404 opinions from Audit 

Analytics database. MTR data is developed and provided by Professor John 

Graham and is available at his website.6 

 I exclude observations without total assets or total sales, as I expect 

that information of these observations may contain errors. I also exclude 

                                           
6 http://faculty.fuqua.duke.edu/~jgraham/ 
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observations of financial industries (SIC 6000-6999) in the analysis. 

Approximately half of the remaining samples are deleted due to the 

unavailability of SOX 404 opinions. Further, I delete observations with 

missing values required for computation of AEM and REM measures. Finally, 

I exclude observations that have missing control variables information, and 

come up with the final sample of 12,536 observations. Table 1 shows the 

detailed process of sample selection procedure. 

 

[Insert Table 1 about here] 

 

4. EMPIRICAL RESULTS 

4.1 Descriptive Statistics 

 Table 2, Panel A reports the descriptive statistics of ICW samples 

(ICW = 1) and control samples that do not have ICW (ICW = 0). I perform 

two-tailed t-tests for mean differences for each of the earnings management 

measures and other firm characteristics variables. The proportion of ICW 

observations is around 7% of the whole sample (920 out of 12,536). The 

results suggest that ICW firms engage in significantly higher degree of both 

REM and AEM. Furthermore, results indicate that ICW firms are smaller 

(SIZE), less profitable (ROA), and financially more distressed (ZSCORE), 

consistent with Ashbaugh-Skaife et al. (2008). Moreover, ICW firms tend to 
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have lower market share (MKTSHR), have longer operating cycle (CYCLE). 

These variables additionally indicate that there are innate differences in 

relative costs and benefits of earnings management between ICW sample and 

control sample, and highlight the importance to control for these factors. 

In Panel B, I compare the descriptive statistics of internal control 

weakness firms before and after remediation. ‘Before Remediation’ sample 

(WEAK =1, REMEDY =0) is equivalent to ICW sample in Panel A, by 

construction. The result shows that mean absolute value of discretionary 

accruals (|AA|) significantly decreases for the period after remediation. On the 

other hand, the level of RM1 insignificantly drops from 0.107 to 0.039, and I 

also fail to find significant decrease in RM2. Thus, although the results on the 

remediation of AEM are consistent with the findings in prior studies 

(Ashbaugh-Skaife et al. 2008), the effect of ICW remediation on REM is not 

clear from Panel B of Table 2. 

 

[Insert Table 2 about here] 

 

 Table 3 tabulates the pair-wise Spearman (above the diagonal axis) 

and Pearson (below the diagonal axis) correlations. Consistent with the 

implications of descriptive statistics, ICW is positively correlated with both 

REM measures (RM1 and RM2) and |AA|. Two REM measures are highly 
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correlated (Spearman correlation = 0.916, Pearson correlation = 0.930), 

suggesting that they represent a similar construct. 

 

[Insert Table 3 about here] 

 

4.2 Existence of Internal Control Weakness and Earnings Management 

 Table 4 presents the multiple regression results of the tests examining 

the influence of ICW on the two types of earnings management, accrual-based 

earnings (AEM) and real earnings management (REM). First two columns of 

each panel investigate the effects on REM (RM1 and RM2, respectively), 

whereas the third column investigates the effect on AEM (|AA|). In fourth and 

fifth columns, I divide the samples into two subgroups depending on the sign 

of the discretionary accruals to differentiate the effects on income-increasing 

and income-decreasing activities. 

 

[Insert Table 4 about here] 

 

The coefficients on the variable of interest, ICW, in the first and 

second columns are significantly positive (0.171 and 0.112) at 1% confidence 

levels (p< 0.001 and p= 0.005), respectively. In column (3), the coefficient on 

ICW is also significantly positive (0.005) at 5% level (p= 0.031). These results 
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indicate that the existence of ICW increases not only the degree of AEM but 

also the degree of REM. With regard to the existence of ICW, REM and AEM 

seem to be in complementary relation, suggesting that firms with poor internal 

control system tend to use both AEM and REM at the same time to manage 

earnings. 

In columns (4), the coefficient on ICW is significantly positive when I 

restrict the samples to income-increasing accruals, implying that ICW results 

in income-increasing AEM activities. However, in column (5), I fail to find 

the evidence that ICW is positively related to the degree of income-decreasing 

AEM. This serves as indirect evidence that high level of discretionary accruals 

due to ICW may be due to intentional manipulation rather than unintentional 

errors.7 

 The signs on the control variables are mostly consistent with 

predictions. REM increases in SIZE and decreases in MTB, whereas AEM 

decreases in SIZE and increases in MTB, as in Zang (2012). Most signs of 

significant coefficients on variables which signify costs associated with REM 

                                           
7 ICWs can affect the degree of abnormal accruals in financial statements in through both 
unintentional misstatements due to the lack of adequate policies, training, or diligence by 
company employees, and intentional or omissions by employees or by management. 
(Ashbaugh-Skaife et al. 2008) If ICWs are caused by unintentional factors, both income-
increasing and income-decreasing accruals are likely to be related to the existence of ICW. 
However, if management intentionally use AEM to inflate earnings when ICW exists, the 
existence of ICW is likely to be related to income-increasing accruals only, but not to income-
decreasing accruals. 
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and AEM (MKTSHR, ZSCORE, MTR, TENURE and CYCLE) are consistent to 

those in Zang (2012). 

 

4.3 Remediation of Internal Control Weakness and Earnings 

Management 

Table 5 shows the effects of remediation of ICW on AEM and REM. 

The coefficients on WEAK in columns (1) through (3) are significantly 

positive, confirming the previous finding that ICW increases both REM and 

AEM. In addition, the significant (insignificant) coefficient on WEAK 

documented in columns (4) (column (5)) implies that ICW increases (does not 

influence) income-increasing (income-decreasing) AEM activities. The 

coefficient on REMEDY in columns (1) and (3) are significantly negative (-

0.091 and -0.009, respectively), meaning that both levels of REM (measured 

by RM1) and AEM decrease when ICW is remediated. In column (2), when 

the dependent variable is RM2, the coefficient on REMEDY is negative (-

0.040) consistently but insignificant (p = 0.244). The finding that AEM 

decreases upon remediation is consistent with the findings in Ashbaugh-

Skaife et al. (2008). Compared to the magnitude of decrease in AEM, it seems 

that the tendency of the decrease in REM is relatively weak. 

To directly compare the levels of REM and AEM for the remediated 

firms to non-ICW firms, I additionally run a regression with including only 
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REMEDY instead of including both ICW and REMEDY. The result is shown 

on the last row of Table 5. The coefficients and p-values signify the level and 

significance of the sum of WEAK and REMEDY in the previous regression (as 

REMEDY is a subgroup of WEAK, by construction). In columns (1) and (2), 

the coefficients on REMEDY are marginally significantly positive (0.068 and 

0.065, p=0.117 and p=0.098, respectively), showing that the magnitudes of 

REM of remediated firms remain higher than those of non-ICW firms. In 

contrast, the coefficient in column (3) is significantly negative, and those in 

columns (4) and (5) are also negative, albeit insignificant. This implies that 

the magnitude of AEM of ICW firms decreases to a lower level than those of 

non-ICW firms. These results suggest that the impact of ICW remediation on 

REM is not as strong as impact on AEM. This may be a reflection of the fact 

that the foremost goal of maintaining strong internal controls is to achieve 

reliability of financial statements, as noted in Doyle et al. (2007b). 

 

[Insert Table 5 about here] 

 

 In sum, the results in Table 4 and Table 5 collectively show that ICW 

firms engage in higher levels of both kinds of earnings management activities 

compared to control firms, and when the weakness is remediated, both AEM 

and REM decrease. However, change in REM is not as drastic as change in 
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AEM, as controlling REM activities is not the main objective of maintaining 

good internal controls. Overall, findings in Table 4 and Table 5 add 

importance of maintaining strong internal controls by showing that ICW 

results in higher degree of earnings management through change in real 

transactions as well as through accruals. Evidence supports that REM and 

AEM are in complementary relation with regard to ICW. 

 

 

5. ADDITIONAL TESTS 

5.1 Existence of Different Types of ICW and Earnings Management 

 Next, I investigate whether there is difference in the effect of ICW on 

earnings management according to the type of internal control weakness. 

Moody’s, a bond-rating company, classifies internal control weaknesses into 

two types; company-level weakness and account-level weakness. An internal 

control is categorized as account-level weakness if it is related to only specific 

account balances or transaction-level processes. For instance, if a company 

has strong internal controls generally but has weakness in internal controls 

concerning lease accounting treatment, it is likely that only the lease related 

accounts will be affected by the weakness. Company-level weakness, on the 

other hand, refers to internal control weakness which is related to the overall 

financial reporting process. This type of deficiency includes weakness in 
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preparing timely disclosure, in checking balances, and the existence of 

management override, and is likely to affect various accounts in financial 

statements. 

 The possibility that different types of ICW may have different 

influence on earnings management comes from severity of the weakness and 

auditability of financial consequences resulting from such weakness. First, 

because company-level weaknesses are more severe and fundamental than 

account-level weaknesses, it is likely that they have greater impact to earning 

management activities (Doss and Jonas 2004). Second, since both 

management and the external auditor share responsibility for performing risk 

assessment of the firm, it is important to consider the role of auditors. As 

account-level weaknesses are easier to identify and correct than company-

level weaknesses, external auditors can correctly adjust for the consequences 

of earnings management driven by account-level weaknesses (Wright and 

Wright 1996). Consistent to this rationale, Doyle et al. (2007b) find that only 

company-level material weakness affects accruals quality. If auditors are also 

concerned about and involves in reducing REM, as found in Choi et al. (2012), 

the influence of different types of ICW on REM may also vary according to 

differences in auditability. 

Thus, I divide ICW, WEAK, and REMEDY into two subgroups 

respectively, according to whether ICW is present at company-level or 
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account-level. These variables are noted as ICW_C and ICW_A, WEAK_C and 

WEAK_A, and REMEDY_C and REMEDY_A. To classify firms as having a 

company-level or account-level material weakness, I hand-collect the data 

following the same criteria as Doyle et al. (2007b). The company level-and 

account-level material weakness classifications are mutually exclusive; if a 

firm has both kinds of weaknesses then it is regarded to have company-level 

weakness. In some cases, it is clearly stated that the material weakness should 

be classified into company-level, as it is stated so (“…the existence of the 

material weakness in our internal control over financial reporting pertaining to 

entity level controls”) or contains phrases such as “ineffective control 

environment.” In other cases, it is less clear-cut. As in Doyle et al. (2007b), I 

classify a firm as having a company-level ICW is it has material weaknesses 

related to at least three account-level problems. The number of company-level 

ICW observations and account-level ICW observations are 493 and 427 

respectively.8 

 In column (3) of Table 6, the significant coefficient on ICW_C and 

the insignificant coefficient on ICW_A indicate that the effect of ICW on 

AEM is driven by company-level weakness, consistent with the findings in 

                                           
8 The higher proportion of company-level ICW compared to Doyle et al. (2007b) may be 
driven from the effect of small sized companies which began to disclose information on 
internal controls after the sample period of their investigation. 
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Doyle et al. (2007b). Account-level ICW does not result in higher level of 

AEM because it is less severe and easier to alter through audits (Doyle et al. 

2007b). Interestingly, the coefficients on ICW_C are significantly positive and 

those on ICW_A are insignificant, also for the two REM models documented 

in columns (1) and (2). This shows that the increasing effects of ICW on REM 

found in Table 4 are mainly driven from the company-level ICW, similar to 

the effects on AEM.  

REM may not be increased by the existence of account-level ICW 

because of the following reasons. First, it is less severe type of deficiency than 

company-level weakness (Doyle et al. 2007b). Second, although the role of 

auditors does not stretch to the domain of REM, they may be still concerned 

about it if the effects of AEM and REM are disentangled or if they want to 

mitigate potential litigation risk, as found in Kim and Park (2012) and Choi et 

al. (2013). If so, auditors will more easily fix REM problems associated with 

account-level weakness which is more auditable, whereas problems driven 

from company-level weakness are more fundamental and thus are hard to alter 

for the auditors.  

 

[Insert Table 6 about here] 

 

5.2 Remediation of Different Types of ICW and Earnings Management 
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 Turning to Table 7, I consistently find that the coefficients on 

WEAK_C are significant in all columns except for column (5), while those on 

WEAK_A are insignificant. In column (3), the result using pooled sample 

reveals that only the remediation of company-level ICW significantly 

decreases AEM. However, when the pooled sample is decomposed into 

income-increasing accruals and income-decreasing accruals in columns (3) 

and (4), the results indicate that remediation of any kind of ICW decreases the 

magnitude of income-increasing AEM, in contrast to the fact that both 

company-level and account level ICW does not affect income-decreasing 

accruals. These results are consistent with that in column (5) of Table 5. 

Especially results in column (4) imply that remediation of ICW strengthens 

the control environment of a firm, regardless of the type of ICW. 

However, as documented in columns (1) and (2), the level of REM is 

only decreased when account-level ICW is remediated, and is not significantly 

decreased when company-level ICW is remediated. The coefficient on 

REMEDY_C is insignificant, albeit negative (coefficient = -0.063, p-value 

=0.264), whereas that on REMEDY_A is significantly negative (coefficient = -

0.135, p-value = 0.014). This difference may potentially be due to the 

different costs associated with decreasing REM. As aforementioned, results in 

this paper provide indirect evidence that the high level of AEM may be due to 
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intentional earnings manipulation than errors. Thus, there is incentive for the 

managers to shift their earnings management activities from AEM to REM. 

The absolute values of coefficients on REMEDY_C are higher and more 

significant than coefficients on REMEDY_A in columns (3) and (4), meaning 

that the decrease in AEM is much larger in the case of company-level ICW 

remediation than account-level ICW remediation. When company-level ICW 

is remediated, the large decrease can serve as too high a cost for the managers 

to decrease REM simultaneously with AEM. 

 Overall, these results are consistent with the findings in Tables 4 and 

5, that the existence of ICW increases REM, and its remediation decreases 

REM. More specifically, only company-level ICW results in significant 

increase of REM, because the account-level ICW is less severe and more 

auditable. However, the effect of remediation seems to differ among different 

types of ICW, according to the cost of reducing REM contingent on the 

decreased level of AEM.  

 

[Insert Table 7 about here] 

 

6. CONCLUSION 

 I examine the effect of weak internal controls and their remediation 

on the two kinds of earnings management, AEM (accrual-based earnings 
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management) and REM (real earnings management). Although prior studies 

examined the effects of ICW on AEM, no study has considered how it can 

affect the level of REM and how AEM and REM levels jointly correspond to 

changes in internal controls. This study sheds light on this unexplored area. 

Using 12,536 firm-year observations, I find that material weakness in 

internal controls over financial reporting results in higher degree of both REM 

and AEM, and when it is remediated, both REM and AEM decrease. However, 

the remediated firms engage in even lower level of AEM compared to non-

ICW firms, but REM remains higher, consistent with the idea that controlling 

for AEM activities is the prior objective of maintaining good internal controls. 

Moreover, I find that earnings management enhancing effects of ICW is 

mainly driven by company-level weakness, but remediation of both types of 

ICW, company-level and account-level, enhances control environment and 

negatively affects REM and AEM. However, the impact of remediation on 

REM seems to be influenced by relative costs of decreasing. To conclude, the 

results provide evidence that strength of internal controls affect REM in the 

same direction as AEM, but the amount of decrease in REM following 

remediation of ICW is contingent on the relative cost of reducing REM 

contingent on the decrease of AEM. 

 Collectively, this study highlights the importance of maintaining good 

internal controls. The results in this study provide evidence that strong internal 
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controls result in lower level of REM, in addition to more exact financial 

accounting numbers through reducing AEM. In evaluating the effects on 

earnings management, future studies should continue to assess the degree of 

earnings management in a broader sense than to include just AEM, as effects 

of REM may offset the consequences of AEM. 
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APPENDIX 

VARIABLE DEFINITIONS 

Variable  Definition 
Internal Control Weakness Disclosure Measures 
ICW  An indicator variable that equals 1 if the firm received an 

adverse SOX 404 opinion, 0 otherwise. 

WEAK  An indicator variable that equals 1 if the firm received an 
adverse SOX 404 opinion in the current or prior year, 0 
otherwise. 

REMEDY  An indicator variable that equals 1 if the WEAK firm 
subsequently received an unqualified SOX 404 opinion, 
and 0 otherwise. 

ICW _C 
(ICW _A) 

 An indicator variable that equals 1 if material company-level 
(account-level) weakness in internal controls is disclosed 
by Section 404, 0 otherwise. 

WEAK_C 
(WEAK_A) 

 An indicator variable that equals 1 if the firm received a 
company-level (account-level) adverse SOX 404 opinion 
in the current or prior year, 0 otherwise. 

REMEDY 
_C 
(REMEDY_
A) 

 An indicator variable that equals 1 if the WEAK_C 
(WEAK_A) firm subsequently received an unqualified 
SOX 404 opinion, and 0 otherwise. 

Earnings Management Measures 
RM1  The sum of standardized values of AB_CFO (abnormal cash 

flow from operating activities), AB_DISEXP (abnormal 
discretionary expenses), and AB_PROD (abnormal 
production costs). AB_CFO and AB_DISEXP are 
multiplied by (-1) to make higher value represent more 
real earnings management. 

RM2  The sum of standardized values of AB_PROD and 
AB_DISEXP. AB_DISEXP is multiplied by (-1) to make 
higher value represent more real earnings management. 

|AA|  Discretionary accruals measured by the absolute value of 
performance-adjusted abnormal accruals per year and 
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industry. (Kothari et al. 2005) 

Control Variables 
ROA  Return on assets, measured as income before extraordinary 

items divided by lagged total assets. 

MTB  Market to book ratio, measured as market value of equity 
divided by book value of equity. 

SIZE  Natural log of total assets. 

LEV  Ratio of year-end total liabilities to total assets. 

MKTSHR  Ratio of a company’s sales to the total sales of its industry 
industry grouping based on three-digit SIC codes. 

ZSCORE  Altman’s Z-score calculated as 0.3*net income/total assets 
+1.0*sales/total assets +1.4*retained earnings/total assets 
+1.2*working capital/total assets +0.6*stock price*shares 
outstanding/total liabilities. 

MTR  The marginal tax rate, developed and provided by Professor 
John Graham (http://faculty.fuqua.duke.edu/~jgraham/). 

TENURE  Number of years the auditor has audited the client. 

CYCLE  Days receivable plus the days inventory (Dechow (1994)). 

SUSPECT  An indicator variable that equals 1 if income before 
extraordinary items divided by lagged total assets is 
between 0 and 0.005, and 0 otherwise. 

INVREC  The sum of industry-year adjusted inventories and 
receivables, divided by total assets. 

LAG_ACC  Lagged scaled accruals, measured as prior period accruals 
divided by total assets at the beginning of prior period 
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Table 1: Sample Selection Procedure 

Procedure  
Number of 

observations 
 Total firm-year observations from Compustat for the period 2004-2011   87,962 
  Delete: Observations without total assets or total sales    (15,586) 
  Delete: Financial companies (SIC 6000~6999)    (12,240) 
  Delete: Observations with unavailable SOX 404 opinions from Audit 

Analytics 
 

 (36,407) 
  Delete: Observations with unavailable data to obtain REM or AEM-

related variables 
 

 (2,322) 
  Delete: Observations with missing control variables    (8,871) 

 Final Sample 
                             

12,536  
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Table2: Descriptive Statistics  

Panel A: Descriptive Statistics of Internal Control Weakness Sample versus Control Sample 

 

ICW Sample 
(ICW = 1) 

Control Sample 
(ICW=0) 

t-test of Mean 
Differences 

 N = 920 N = 11,616 
Variable Mean Median Mean Median Difference p-value 

RM1 0.107 0.168 0.072 -0.011 0.035 <.0001 
RM2 0.105 0.168 0.051 0.096 0.053 0.109 
|AA| 0.068 0.047 0.055 0.037 0.013 <.0001 
SIZE 5.948 5.801 6.721 6.590 -0.774 <.0001 
ROA -0.023 0.022 0.025 0.051 -0.048 <.0001 
MTB 3.072 2.058 2.829 2.114 0.243 0.129 
LEV 0.496 0.467 0.491 0.471 0.006 0.548 
MKTSHR 0.036 0.003 0.060 0.008 -0.024 <.0001 
ZSCORE 4.274 2.928 4.697 3.290 -0.423 0.079 
MTR 0.125 0.030 0.158 0.047 -0.033 <.0001 
TENURE 8.504 6.000 11.702 9.000 -3.197 <.0001 
CYCLE 138.019 112.687 126.690 103.889 11.329 0.011 
SUSPECT 0.022 0.000 0.016 0.000 0.005 0.212 
INVREC -0.515 -0.098 -0.437 -0.085 -0.078 0.247 
LAG_ACC -0.070 -0.054 -0.074 -0.060 0.004 0.408 
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Panel B: Descriptive Statistics of WEAK Samples Before and After Remediation 
 

Before Remediation  
(WEAK =1, REMEDY =0) 

After Remediation 
(WEAK =1, REMEDY =1) 

t-test of Mean 
Differences 

  N = 920 N = 575 
Variable  Mean Median Mean Median Difference p-value 
RM1 0.107 0.168 0.039 0.042 -0.069 0.252 
RM2 0.105 0.168 0.085 0.079 -0.020 0.707 
|AA| 0.068 0.047 0.059 0.041 -0.009 0.012 
SIZE 5.948 5.801 6.075 5.912 0.127 0.100 
ROA -0.023 0.022 -0.018 0.018 0.005 0.730 
MTB 3.072 2.058 2.478 1.954 -0.594 0.019 
LEV 0.496 0.467 0.499 0.453 0.003 0.847 
MKTSHR 0.036 0.003 0.039 0.004 0.003 0.616 
ZSCORE 4.274 2.928 3.687 2.922 -0.586 0.103 
MTR 0.125 0.030 0.123 0.030 -0.002 0.765 
TENURE 8.504 6.000 9.096 6.000 0.591 0.177 
CYCLE 138.019 112.687 140.553 109.072 2.535 0.735 
SUSPECT 0.022 0.000 0.016 0.000 -0.006 0.407 
INVREC -0.515 -0.098 -0.400 -0.097 0.114 0.256 
LAG_ACC -0.070 -0.054 -0.076 -0.062 -0.006 0.491 
All variables are described in Appendix.
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Table 3: Correlation Matrix 

 ICW RM1 RM2 |AA| SIZE ROA MTB LEV MKT 
SHR 

ZSCORE MTR TENURE CYCLE SUSPECT INV 
REC 

LAG 
_ACC 

ICW 
 0.049 0.021 0.054 -0.123 -0.075 -0.009 0.002 -0.087 -0.025 -0.062 -0.110 0.035 0.011 -0.022 0.023 

 
 <.0001 0.020 <.0001 <.0001 <.0001 0.296 0.843 <.0001 0.005 <.0001 <.0001 <.0001 0.212 0.016 0.012 

RM1 0.043  0.916 -0.041 0.083 -0.228 -0.289 0.187 0.127 -0.237 -0.091 -0.005 -0.115 0.028 0.092 0.095 
 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.541 <.0001 0.002 <.0001 <.0001 
RM2 0.014 0.930  -0.074 0.157 -0.096 -0.241 0.125 0.146 -0.148 -0.011 0.022 -0.075 0.024 0.064 0.120 
 0.109 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.206 0.012 <.0001 0.006 <.0001 <.0001 
|AA| 0.054 -0.076 -0.119  -0.222 -0.039 0.035 -0.057 -0.196 0.038 -0.103 -0.102 0.009 -0.009 0.029 -0.056 
 <.0001 <.0001 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.317 0.306 0.001 <.0001 
SIZE -0.120 0.102 0.190 -0.243  0.160 -0.018 0.429 0.646 -0.201 0.167 0.325 -0.085 0.005 -0.018 0.030 
 <.0001 <.0001 <.0001 <.0001  <.0001 0.044 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.545 0.042 0.001 
ROA -0.061 -0.136 0.031 -0.178 0.246  0.238 -0.203 0.203 0.553 0.323 0.088 -0.067 -0.067 0.092 0.346 
 <.0001 <.0001 0.001 <.0001 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
MTB 0.014 -0.148 -0.145 0.048 -0.040 -0.037  -0.037 -0.073 0.270 0.059 0.016 -0.016 -0.061 -0.037 -0.034 
 0.129 <.0001 <.0001 <.0001 <.0001 <.0001  <.0001 <.0001 <.0001 <.0001 0.078 0.078 <.0001 <.0001 0.000 
LEV 0.005 0.126 0.067 0.004 0.300 -0.154 -0.062  0.365 -0.613 -0.013 0.096 -0.188 0.033 0.089 -0.087 
 0.548 <.0001 <.0001 0.642 <.0001 <.0001 <.0001  <.0001 <.0001 0.141 <.0001 <.0001 0.000 <.0001 <.0001 
MKTSHR -0.047 0.076 0.069 -0.103 0.370 0.082 -0.011 0.154  -0.052 0.238 0.292 -0.094 -0.006 0.141 0.117 
 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.210 <.0001  <.0001 <.0001 <.0001 <.0001 0.496 <.0001 <.0001 
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ZSCORE -0.016 -0.174 -0.106 0.022 -0.177 0.190 0.135 -0.441 -0.066  0.172 0.008 0.071 -0.059 0.049 0.199 
 0.079 <.0001 <.0001 0.014 <.0001 <.0001 <.0001 <.0001 <.0001  <.0001 0.374 <.0001 <.0001 <.0001 <.0001 
MTR -0.055 -0.093 -0.024 -0.094 0.136 0.284 0.036 -0.088 0.095 0.131  0.100 -0.058 -0.006 0.085 0.059 
 <.0001 <.0001 0.007 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001  <.0001 <.0001 0.492 <.0001 <.0001 
TENURE -0.090 0.024 0.050 -0.108 0.348 0.089 -0.014 0.083 0.221 -0.056 0.105  0.069 -0.016 0.015 0.051 
 <.0001 0.007 <.0001 <.0001 <.0001 <.0001 0.122 <.0001 <.0001 <.0001 <.0001  <.0001 0.067 0.088 <.0001 
CYCLE 0.023 -0.072 -0.072 0.087 -0.097 -0.195 0.005 -0.075 -0.056 0.054 -0.062 0.018  -0.012 0.057 0.208 
 0.011 <.0001 <.0001 <.0001 <.0001 <.0001 0.570 <.0001 <.0001 <.0001 <.0001 0.049  0.181 <.0001 <.0001 
SUSPECT 0.011 0.023 0.020 -0.023 0.002 -0.016 -0.028 0.030 -0.002 -0.034 -0.035 -0.017 -0.007  -0.012 -0.006 
 0.212 0.009 0.029 0.010 0.823 0.078 0.002 0.001 0.833 0.000 <.0001 0.063 0.431  0.194 0.483 
INVREC -0.010 0.012 0.015 0.022 -0.025 0.002 0.007 -0.014 -0.006 -0.012 -0.019 -0.007 0.004 -0.014  0.060 
 0.247 0.177 0.089 0.014 0.006 0.845 0.432 0.107 0.491 0.168 0.031 0.437 0.667 0.130  <.0001 
LAG_ACC 0.007 0.071 0.107 -0.122 0.078 0.562 -0.047 -0.107 0.073 0.094 0.103 0.070 0.033 0.002 -0.030  
 0.408 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.000 0.854 0.001  

Spearman correlations are reported above the diagonal, and Pearson correlations are reported below. All variables are described in Appendix. 



51 

Table 4: Existence of ICW and Earnings Management 

 
Dependent variable: (1) RM1 (2) RM2 (3) |AA| (4) |AA|(Positive AA) (5) |AA| (Negative AA) 

 coefficient p-value coefficient p-value coefficient p-value coefficient p-value coefficient p-value 
Intercept  0.020 0.864 -0.241 0.028 0.091 <.0001 0.104 <.0001 0.082 <.0001 
ICW 0.171 <.0001 0.112 0.005 0.005 0.031 0.008 0.016 0.002 0.563 
SIZE 0.070 <.0001 0.115 <.0001 -0.008 <.0001 -0.008 <.0001 -0.008 <.0001 
ROA -0.922 <.0001 -0.130 0.182 -0.019 0.007 -0.046 <.0001 0.000 0.994 
MTB -0.030 <.0001 -0.028 <.0001 0.001 0.001 0.000 0.066 0.001 0.008 
LEV -0.073 0.388 -0.160 0.064 0.018 <.0001 0.003 0.514 0.029 <.0001 
MKTSHR 0.168 0.292 -0.051 0.729 0.005 0.318 0.001 0.835 0.012 0.023 
ZSCORE -0.013 <.0001 -0.007 0.011 0.000 0.196 -0.001 0.015 0.001 0.000 
MTR -0.476 <.0001 -0.273 0.010 -0.010 0.020 -0.002 0.678 -0.017 0.002 
TENURE -0.002 0.396 -0.002 0.268 0.000 0.279 0.000 0.648 0.000 0.286 
CYCLE -0.001 <.0001 -0.000 0.001 0.000 0.013 0.000 0.008 0.000 0.358 
SUSPECT 0.084 0.201 0.085 0.148 -0.011 <.0001 -0.014 <.0001 -0.007 0.087 
INVREC 0.010 0.031 0.010 0.022       
LAG_ACC 

    -0.022 0.012 0.036 0.006 -0.059 <.0001 
Adj R-square  0.122 0.104 0.101 0.117 0.119 
Number of Obs. 12,536 12,536 12,536 6,038 6,498 

All variables are described in Appendix. 
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Table 5: Remediation of ICW and Earnings Management 

Dependent variable: (1) RM1 (2) RM2 (3) |AA| (4) |AA| (Positive AA) (5) |AA| (Negative AA) 

 
coefficient p-value coefficient p-value coefficient p-value coefficient p-value coefficient p-value 

Intercept  0.012 0.917 -0.248 0.024 0.092 <.0001 0.105 <.0001 0.083 <.0001 
WEAK 0.177 0.000 0.117 0.005 0.005 0.043 0.008 0.022 0.002 0.624 
REMEDY -0.091 0.024 -0.040 0.244 -0.009 0.004 -0.012 0.006 -0.006 0.168 
SIZE 0.070 <.0001 0.115 <.0001 -0.008 <.0001 -0.008 <.0001 -0.008 <.0001 
ROA -0.921 <.0001 -0.130 0.184 -0.019 0.006 -0.046 <.0001 0.000 0.990 
MTB -0.030 <.0001 -0.028 <.0001 0.001 0.001 0.000 0.068 0.001 0.008 
LEV -0.073 0.382 -0.161 0.062 0.018 <.0001 0.003 0.516 0.029 <.0001 
MKTSHR 0.168 0.291 -0.050 0.731 0.005 0.320 0.001 0.837 0.012 0.023 
ZSCORE -0.012 <.0001 -0.007 0.012 0.000 0.209 -0.001 0.014 0.001 0.001 
MTR -0.471 <.0001 -0.269 0.012 -0.010 0.018 -0.003 0.653 -0.018 0.002 
TENURE -0.002 0.412 -0.002 0.280 0.000 0.263 0.000 0.634 0.000 0.268 
CYCLE -0.001 <.0001 0.000 0.001 0.000 0.012 0.000 0.007 0.000 0.349 
SUSPECT 0.085 0.199 0.086 0.146 -0.011 <.0001 -0.014 <.0001 -0.007 0.089 
INVREC 0.010 0.031 0.010 0.022       
LAG_ACC     -0.022 0.013 0.036 0.006 -0.059 <.0001 
Adj R-square  0.122 0.104 0.101 0.117 0.119 
Number of Obs. 12,536 12,536 12,536 6,038 6,498 
REMEDY only 0.068 0.117 0.065 0.098 -0.004 0.087 -0.005 0.159 -0.005 0.212 

All variables are described in Appendix. 
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Table 6: Existence of Different Types of ICW and Earnings Management 

 
Dependent variable: (1) RM1 (2) RM2 (3) |AA| (4) |AA| (Positive AA) (5) |AA| (Negative AA) 

 
coefficient p-value coefficient p-value coefficient p-value coefficient p-value coefficient p-value 

Intercept  0.019 0.874 -0.242 0.027 0.091 <.0001 0.104 <.0001 0.082 <.0001 
ICW_C 0.250 <.0001 0.158 0.003 0.006 0.049 0.009 0.027 0.001 0.763 
ICW_A 0.077 0.177 0.055 0.272 0.004 0.206 0.007 0.170 0.003 0.582 
SIZE 0.070 <.0001 0.115 <.0001 -0.008 <.0001 -0.008 <.0001 -0.008 <.0001 
ROA -0.919 <.0001 -0.129 0.187 -0.019 0.007 -0.046 <.0001 0.000 0.992 
MTB -0.030 <.0001 -0.028 <.0001 0.001 0.001 0.000 0.067 0.001 0.008 
LEV -0.075 0.373 -0.161 0.062 0.018 <.0001 0.003 0.519 0.029 <.0001 
MKTSHR 0.168 0.292 -0.050 0.729 0.005 0.316 0.001 0.830 0.012 0.023 
ZSCORE -0.013 <.0001 -0.007 0.011 0.000 0.196 -0.001 0.015 0.001 0.000 
MTR -0.477 <.0001 -0.274 0.010 -0.010 0.020 -0.003 0.676 -0.017 0.002 
TENURE -0.002 0.407 -0.002 0.274 0.000 0.281 0.000 0.650 0.000 0.285 
CYCLE -0.001 <.0001 0.000 0.001 0.000 0.013 0.000 0.008 0.000 0.358 
SUSPECT 0.082 0.211 0.084 0.153 -0.011 <.0001 -0.014 <.0001 -0.007 0.089 
INVREC 0.011 0.028 0.010 0.020       
LAG_ACC 

    -0.022 0.012 0.035 0.006 -0.059 <.0001 
Adj R-square  0.122 0.104 0.101 0.117 0.119 
Number of Obs. 12,536 12,536 12,536 6,038 6,498 

All variables are described in Appendix. 
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Table 7: Remediation of Different Types of ICW and Earnings Management 

 
Dependent variable: 

 
(1) RM1 

 
(2) RM2 

 
(3) |AA| 

 
(4) |AA| (Positive AA) 

 
(5) |AA| (Negative AA) 

 coefficient p-value coefficient p-value coefficient p-value coefficient p-value coefficient p-value 
Intercept  0.014 0.904 -0.244 0.026 0.092 <.0001 0.105 <.0001 0.082 <.0001 
WEAK_C 0.256 <.0001 0.162 0.002 0.006 0.057 0.009 0.032 0.001 0.789 
WEAK_A 0.064 0.260 0.047 0.357 0.005 0.181 0.007 0.168 0.003 0.532 
REMEDY_C -0.063 0.264 -0.036 0.454 -0.011 0.011 -0.015 0.012 -0.006 0.409 
REMEDY_A -0.135 0.014 -0.109 0.016 -0.005 0.287 -0.012 0.044 0.001 0.931 
SIZE 0.070 <.0001 0.115 <.0001 -0.008 <.0001 -0.008 <.0001 -0.008 <.0001 
ROA -0.918 <.0001 -0.128 0.189 -0.019 0.007 -0.046 <.0001 0.000 0.990 
MTB -0.030 <.0001 -0.028 <.0001 0.001 0.001 0.000 0.070 0.001 0.008 
LEV -0.077 0.361 -0.163 0.060 0.018 <.0001 0.003 0.513 0.029 <.0001 
MKTSHR 0.165 0.298 -0.052 0.718 0.005 0.313 0.001 0.838 0.012 0.022 
ZSCORE -0.012 <.0001 -0.007 0.011 0.000 0.205 -0.001 0.014 0.001 0.000 
MTR -0.475 <.0001 -0.273 0.010 -0.010 0.019 -0.003 0.645 -0.017 0.002 
TENURE -0.002 0.424 -0.002 0.282 0.000 0.267 0.000 0.626 0.000 0.288 
CYCLE -0.001 <.0001 0.000 0.001 0.000 0.012 0.000 0.007 0.000 0.351 
SUSPECT 0.086 0.193 0.086 0.142 -0.011 <.0001 -0.014 <.0001 -0.007 0.087 
INVREC 0.011 0.026 0.010 0.019       
LAG_ACC     -0.022 0.013 0.036 0.006 -0.059 <.0001 
Adj R-square  0.122 0.104 0.101 0.117 0.119 
Number of Obs. 12,536 12,536 12,536 6,038 6,498 

All variables are described in Appendix. 
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국문 초록 

 

본 연구는 내부통제의 취약성과 그 개선이 두 가지 이익조정-

발생액을 이용한 이익조정과 실질 경영 활동을 이용한 이익조정-에 

끼치는 영향에 대하여 분석하였다. 2004 년부터 2011 년까지 미국 

기업의 관측치를 이용하여 분석한 결과, 내부통제가 취약한 

기업들은 발생액을 이용한 이익조정뿐만 아니라 실질 경영 활동을 

이용한 이익조정 또한 더 많이 하는 것으로 나타났다. 또한, 

내부통제의 개선으로 인해 취약성이 해소된 경우, 발생액을 이용한 

이익조정과 실질 경영 활동을 이용한 이익조정이 모두 감소하는 

것으로 나타났다. 이러한 결과는 효과적인 내부통제가 이익조정을 

감소하는 데에 기여한다는 것을 보여준다. 

 

주요어:  내부통제; 내부통제의 취약성; 이익조정 

학  번:  2010-20481 
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