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Abstract The purpose of this paper is to examine whether executive stock-based
compensation incentives induce the relation between accrual-based earnings manage-
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empirical results show that there is the substitute relation between AEM and REM
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there is the complementary relation between AEM and REM when CEOs have the
median degree of stock-based compensation incentives. Moreover, the results also
present a trade-off relation exists in the highest degree financial incentives during the
post-SOX period, but this relation does not exist in the same regime during the pre-
SOX period. These findings provide new insight into executive compensation mech-
anism for shareholders, investors, and regulators, resulting in the efficiency to prevent
managers from obtaining private gains at shareholders’ expense.
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1 Introduction

A series of accounting scandals, such as Enron, Worldcom, American insurance group,
Monsanto, Autonomy Corporation, Satyam Computer Services and Toshiba etc., show
that managers manipulate the firm performance by earnings management behaviors for
obtaining some private gain at shareholders’ expense (Rangan 1998; Teoh et al. 1998;
Shivakumar 2000; DuCharme et al. 2004; Lovata et al. 2016, and Michelson et al. 2000
), and then have shaken the foundations of investor confidence in the ethics of financial
systems. Therefore, the relation between executive benefit and their earnings manage-
ment behavior becomes an important issue for modern corporate governance. Collins
and Hribar (2000), Cheng and Warfield (2005) and Bergstresser and Philippon (2006)
find that stock-based compensation incentives bring compensation risk to managers
due to uncertainty of future wealth, and then induce managers to exercise their
accounting discretion for maximizing their compensation, even if using the stock-
based compensation incentives to link executive personal wealth with firm performance
can mitigate agency problems and creating firm value (Guay 1999; Hanlon et al. 2003;
Ittner et al. 2003; Jensen and Meckling 1976; Mehran 1995; Nagar et al. 2003).

As documented in the literature, earnings management behaviors involve accruals-
based earnings management (AEM) and real earnings management (REM) (Schipper
1989). In fact, AEM employs within GAAP accounting choices to obscure a firm’s true
performance (Dechow and Skinner 2000), while REM is utilized by changing the
timing or structure of an operation, investment, and/or financing transaction to fabricate
the reported earnings (Graham et al. 2005). The distinct underlying processes in these
two types of earnings management behaviors induce the different economic conse-
quences. Thus managers should use an appropriated earnings management to manip-
ulate their earnings levels. For example, Graham et al. (2005) provide the evidence
suggesting that managers prefer REM compared to AEM because REM can be
indistinguishable from optimal business decisions. Furthermore, Cohen et al. (2008)
and Cohen and Zarowin (2010) document that the level of AEM declines, while the
level of REM increases after the passage of SOX. Ewert and Wagenhofer (2005) and
Zang (2012) reveal that managers use AEM and REM as the substitute.

In theory, REM activities would influence both firm’s accruals and operating cash
flows, and then investors are unable to evaluate firms’ earnings quality by separating
REM into the “good” for necessary business operation and the “bad” for earnings
manipulation (Chen et al. 2015), although costs involved in such activities can be
economically significant to the firm value. As a result, investors have different evalu-
ations on the value of firm which managers engage in different earnings management
methods (Chen et al. 2015). The magnitudes of stock-based compensation incentives
lead managers to bear different degrees of risk due to the direct linkage of executive
personal wealth to firm value and instigate managers to change their earnings manage-
ment strategies. However, the impact of executive stock-based compensation incentives
on the relation between AEM and REM do not be considered in these studies given that
earnings management decisions indeed crucially depend on the management compen-
sation incentives (Fabrizi and Parbonetti 2016). Given that the inherent risks of stock-
based compensation incentives and the different operating process of AEM and REM,
we expect that the manager with more stock-based compensation incentives would face
higher uncertainty of private wealth, and they take advantage of AEM and REM.
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Therefore, when CEO’s potential total compensation is more closely tied to the value of
stock and option holdings, and then the manager has possibility to engage in these two
earnings management methods simultaneously to increase or maintain the firm value.
On the contrary, if the CEO’s potential total compensation is less closely tied to the
value of stock and option holdings, and then managers would engage in one of these
earnings management methods. For demonstrating the relation between different mag-
nitudes of stock-based compensation incentives and the relations between AEM and
REM, we modify the compensation incentives measure of Bergstresser and Philippon
(2006) to capture the effect of executive financial incentives, and for avoiding that
dividing the sample into few groups by specific values which are artificially determined
not only leaves out important information but also results in the sample selection
problem, we apply panel threshold regression model developed by Hansen (1999) to
explore whether the relation between AEM and REM becomes asymmetric due to the
different magnitudes of executive stock-based compensation incentives.

For improving the reliability of financial reporting and showing the financial reality
of firms’ business operations in response to numerous corporate and accounting
scandals, the mandates of SOX require CEOs and CFOs be responsible for guarantee-
ing the veracity of their financial statements and force them to reimburse compensa-
tions and profits from stock sales for penalizing their unethical behavior (Cohen et al.
2009). It implies that the passage of SOX places considerable additional compensation
risk on CEOs, and hence encourages executives to change their earnings management
methods (Cohen et al. 2008; Cohen and Zarowin 2010). However, critical voices claim
that more stringent monitoring leads to inefficiencies in corporate governance.
Consequently, the second objective of this study is to investigate whether the stock-
based compensation cause an asymmetric relation exists between AEM and REM
during the pre- and post-SOX periods.

Our findings make several contributions to the related literature. First, although prior
studies have addressed the issue of executive switching earnings management behav-
iors, these studies do not consider that different magnitudes of stock-based compensa-
tion incentive have different impacts on the earnings management strategies. Therefore,
given the inherent risks of stock-based compensation incentives and the different
operating process of AEM and REM, ours is the first paper to use the panel threshold
regression model to capture the threshold effects of the magnitudes of stock-based
compensation incentives. The empirical results show that there are two threshold effects
of stock-based compensation incentives on the relation between AEM and REM.
Second, consider the threshold effects of executive stock-based compensation incen-
tives on the relation between different earnings management strategies, we find that
there is the substitute relation between AEM and REM when CEO CEOs have the
lowest degree of stock-based compensation incentives. However, there is the comple-
mentary relation between AEM and REM when CEOs have the median degree of
stock-based compensation incentives. The evidence implies that an asymmetric relation
exists between AEM and REM over the period from 1997 to 2007. Finally, we find that
a trade-off relation exists in the highest degree financial incentives during the post-SOX
period, and implying the passage of SOX affects manager’s earnings management
strategies. These findings provide new insight into executive compensation mechanism
for shareholders, investors, and regulators, resulting in the efficiency to prevent man-
agers from obtaining private gains at sharcholders’ expense.
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The remainder of this paper is organized as follows. Section 2 outlines research
designs and describes sample data. Section 3 presents and discusses empirical findings,
and final section makes conclusions.

2 Research design

2.1 Data

Our sample includes U.S. firms listed in Compustat and ExecuComp database. We
restrict our sample to all nonfinancial and non-regulated firms with available data and at
least eight observations in each four-digit SIC group per year. Furthermore, we require
that each firm-year observation has the necessary data to calculate the AEM and REM
proxies and CEO stock-based compensation incentive measure employed in our anal-
ysis. We delete the observations of two earnings management proxies that were larger
than three standard deviations of the entire sample distribution to avoid the effects of
outliers. Our sample period starts from 1997 to 2007 even though the ExecuComp data
can be obtained from 1992 due to the availability of consistent disclosure of option
portfolios beginning that year. All information on managerial compensation is collected
from the ExecuComp, and accounting data are from the Compustat database.

2.2 Empirical model and methodology

Prior studies suggest that there is a relation between AEM and REM. However, the
inherent risk of stock-based compensation incentives could bring different impacts on
executive wealth and then influence executives how to switch the different earnings
management behaviors. Consequently, we infer that the impacts of executive stock-
based compensation incentives induce the asymmetric relation between AEM and
REM due to the different costs of these two earnings management and inherent risk
of stock-based compensation incentives. To examine the asymmetric relation between
AEM and REM, we construct the empirical model as follow.

AEMY, = o + ofREM?, + ¥ ayControls; -y + &,if IRi -1 <7 (1)

AEMﬁIt = qp + a{{REMg + > a,Controls; ;1 + €,if IR; ;-1 >y (2)
' n

where «; and «q represent the relations between AEM and REM. IR represents the
executive stock-based compensation incentives, and -y is a specific value to distinguish
high and low degrees of executive stock-based compensation incentives. The main
purpose of Eq. (1) is to measure the relation between AEM and REM while IR is less
than or equal to specific value. Similarly, Eq. (2) is used to measure the relation
between AEM and REM in which /R is more than a specific value. However, dividing
the sample into few groups by specific values which are artificially determined not only
leaves out important information but also results in the sample selection problem. As a
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result, we rearrange Egs. (1) and (2) as Eq. (3) and further use the panel threshold
regression model developed by Hansen (1999) to examine our hypothesis.

AEM;, = ag + o REM;; x I(IR;;<7) + o/ REM;; x I(IR; ;- > )

+ Y o, Controls; -y + € (3)

where I (IR) represents the indicator function; /R represents the threshold variable;
represents the specific estimated threshold value, and Control;, | represents control
variables of firm i in year t-1. Regarding the estimation procedures of v, we firstly
eliminate the individual effect by using the “within transformation™ estimation tech-
niques in the traditional fixed effect model of panel data. Then, using the ordinary least
squares and minimizing the concentrated sum of squares of errors,S1 (%), to receive the
estimators of our threshold value and the residual variance, 4 and 2, respectively. If the
IR is larger than +, the indicator is equal to 1; otherwise it is zero. It is worthy to note that
as far as we know, the causality relationship between AEM and REM is indistinct, and
therefore we also rearrange Eq. (3) as the following equation to robust our hypothesis.

REM;, = ag + ofAEM;, x (IR, <) + o AEM;; x I(IR; 11 > )

+ Y o, Controls; | + € (4)

In Egs. (3) and (4), we consider size (SIZE), turn (TURN), return on asset (ROA),
leverage (LEVER) and lag earnings management methods as control variables to avoid
our results being driven by the more volatile operating environments of firms. We also
include book-to-market ratio (BM) to reflect that firm’s growth affects investors’
response to earnings performance. In addition, SIZE and BM are used to control the
influences of firms’ life-cycle and external fund requirements. In fact, the levels of
earnings management in the prior period have possibility to influence executive
earnings management behaviors in next period, and then we consider the REM or
AEM in the prior period into our empirical models. Furthermore, for investigating
whether the threshold effect of executive incentive on the relation between different
earnings management behaviors is similar during the pre-SOX (1997-2001) and post-
SOX (2003-2007) periods, we separately explore Egs. (3) and (4) during the pre- and
post-SOX periods.

In order to examine whether the degrees of /R result in the existence of an asymmetric
relation between AEM and REM, we test whether the effects of different /R regimes in
Eq. (3) or in Eq. (4) are equal, and hence constructing the following hypothesis.

. L_ _H
Hy:ay = o
leafqéo/fl

If oy, is significantly different from «;y, the asymmetric relation exists. That is to
say, IR, which indicates the degrees of executive stock-based compensation incentives,
brings different degrees of incentive effect on the relation between AEM and REM. To
examine the threshold effect of compensation incentives on the two kinds of earnings
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management behaviors, we employ the likelihood ratio test' to investigate the null
hypothesis with no threshold effect (Hj : a;; = avy7). Given the existence of threshold
effect, we use Eq. (5) to test the asymptotic distribution of the specific estimated
threshold value, Hy : v =o.

LR(y) = ———5—— (5)

If LR statistic is significant, the null hypothesis is rejected and implies that estimated
threshold value () is not equal to the actual threshold value (7).

2.3 Earnings management and compensation incentives variables
2.3.1 Earnings management metrics

In this study, we use absolute discretionary accruals, abnormal cash flow from opera-
tions, abnormal discretionary expense and abnormal production costs as the proxies of
earnings management for exploring whether the different degrees of executive financial
incentives has impacts on the relation between of AEM and REM. With respect to
AEM, we measure the absolute discretionary accruals by using the modified cross-
section Jones model (Jones 1991), consistent with the methods of Cohen et al. (2008).
With respect to REM, we use the model of Dechow et al. (1995) as implemented in
Roychowdhury (2006) to estimate abnormal cash flow from operations (R_CFO),
abnormal discretionary expense (R _DISCEXP) and abnormal production costs
(R_PROD)? Given the level of sales, the firm in which manager attempts to manipulate
earnings upward for matching the target earnings experiences one to three phenomena
at the same time: unusually low cash flows from operations, unusually low discretion-
ary expenses, and unusually high production costs in the income statement, we based
on the suggestions of Roychowdhury (2006) and Cohen et al. (2008) and the approach
of Cohen et al. (2008) to standardize R CFO, R PROD and R _DISCEXP, and then
sum up these three variables to construct the real activities earnings management
measure, REM, for capturing the effects of REM through all of these three variables.

2.3.2 Executive stock-based compensation incentives

For investigating the effect of executive financial incentives on the relation between
different earnings management behaviors, we use the stock-based compensation as the
executive financial incentives. In general, stock-based compensation package includes
stock ownership, stock options, and restricted stock. In practice, firms use stock option
and stock ownership rather than restricted stock as CEO compensation. However,
Carter et al. (2007) document that firms more concerned about earnings shifts CEOs’

! The F statistic can be expressed as follows: F = 50510) wwhere So and S (¥) are sums of squared errors

under null and alternative hypotheses, respectively. However, the asymptotic distribution of F is non-standard,
and hence following the bootstrap method proposed by Hansen (1999), we obtain the approximations of the F
statistics and then calculate the p-values by repeating 1000 times bootstrap procedure. If the p-value is less
than significance levels, the null hypothesis is rejected and implying there is a threshold effect in the
regression.

2 The detailed calculations, please see the approaches of Roychowdhury (2006) and Cohen et al. (2008).
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equity compensation components from options into restricted stock after the start of
expense options. Therefore, we add the value of restricted stock held by executives to
modify the stock-based compensation incentives measure of Bergstresser and Philippon
(2006) to construct Eq. (6) for capturing the incremental effect of restricted stock on
executive financial incentives given that restricted stock can be considered a special
case of stock options when the exercise price is zero (Kadan and Yang 2016).

PCTSC;; = 0.01 x PRICE;, x (Shares; + Options;, + RS;) (6)

where PCTSC;, , is defined as the dollar change in the value of a CEO’s stock-based
compensation holdings that would come from a one percentage point increase in the
company stock price for firm i in year t; PRICE; , represents the stock price for firm i in
year t; Shares; , represents the total number of shares held by CEO for firm i in year t;
Options;_, represents the total number of options held by CEO for firm i in year t, and
RS; , represents the total number of restricted stocks held by CEO for firm i in year t.
Then, we use the PCTSC;, , to calculate the incentive, IR; ,, by Eq. N2

IR;; = PCTSC,»_’t/(PCTSCi,, + Salary, , + Bonusi,t) (7)

where Salary; , and Bonus;_, represent the salary and bonus earned by CEO for firm i in
year t, respectively. In line with the definition of Bergstresser and Philippon (2006),
when the proportion of stock-based compensation value to total compensation is higher,
the wealth of managers attributes greater importance to stock-based compensation. In
this study, we identify /R as the threshold effect on the relation between AEM and REM.

3 Empirical results
3.1 Descriptive statistics

Table 1 shows the descriptive statistics of the main variables of interest and Table 2
reports the correlation matrix over the period from 1997 to 2007. The results of Table 1
document that the means of absolute discretionary accruals (ABS DA) are 0.105 and
0.161 during the pre- and post-SOX periods, and the standard deviations are 0.147 and
0.335, respectively. These findings show that a larger magnitude of AEM takes place
during the post-SOX period, but a large dispersion of AEM exists in these firms. With
respect to the REM, we find that the means are —0.013 and —0.044 during the pre- and
post-SOX periods, and implying that managers use more REM after the passage of
SOX. However, the magnitude of using REM is more dispersion during the pre-SOX
period than the magnitude during the post-SOX period. On the average, we find that the
degrees of the CEO’s potential total compensation tied to the value of stock and option
holdings are 0.176 and 0.187 during the pre- and post-SOX periods, respectively. The
evidence shows that the CEO’s potential total compensation is more closely tied to the

* Following the assumption of Bergstresser and Philippon (2006), the “delta” of the options in the CEO’s
portfolio is one. That is to say, a dollar increase in the price of a firm’s share translates one-for-one to the value
of an option.
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Table 1 Descriptive Statistics

Variables Mean Median Standard Mean  Median Standard Mean Median  Standard
Deviation Deviation Deviation

Whole period (1997-2007)  Pre-SOX period (1997-2001) Post-SOX period (2003-2007)

DA 0.028 0.004 0.287 0.002  0.001  0.181 0.057  0.005 0.368
ABS DA 0.132  0.057 0.256 0.105  0.055  0.147 0.161  0.062 0.335
R _CFO —0.084 —0.108  0.581 —0.046 —0.011 0.556 -0.129 —0.178 0.578

R_PROD —0.033  0.012 0.628 —0.033  0.046  0.674 —0.019 -0.004  0.577
R_DISCEXP —0.081 -0.105  0.460 —0.065 —0.047  0.485 —0.104 —0.109  0.435

REM -0.036 0.011 1.131 -0.013  0.120 1.254 —0.044 —0.038 0.956
IR 0.180 0.092 0.215 0.176  0.086  0.215 0.187  0.100 0.213
BM 0411 0.342  0.348 0399 0334 0325 0.421 0.351 0.362
LEVER 0.165 0.149  0.155 0.172  0.150  0.163 0.155  0.142 0.142
ROA 5305 6.616 10.940 6.618  6.968 10.214 4.824 6459 10.625
SIZE 3.148  3.150  0.568 3.028 3.045  0.556 3263 3.258 0.560
TURN 0992 0.870  0.606 1.058 0966  0.575 0.930  0.771 0.620

value of stock and option holdings during the post-SOX period. The result in Table 2
shows that there is a negative relation between ABS DA and REM, and consistent with
the findings of Cohen et al. (2008), Cohen and Zarowin (2010) and Zang (2012). In
particular, we find that there is a positive relation between ABS DA and /R. However, a
negative relation exists between REM and [R. These results imply that the stock-based
compensations give managers more incentives to use AEM rather than REM over the
period from 1997 to 2007.

3.2 The asymmetric relation between AEM and REM

The main objective of this paper is to investigate whether the impact of executive stock-
based compensation incentive induces the relationship between AEM and REM to
become an asymmetric due to the uncertainty of executive’s future wealth. Therefore,
according to the suggestion of Hansen (1999), we firstly examine whether a threshold
effect exists. Table 3 reports the results for threshold effect and the bootstrapped critical
values. In panel A, we find the statistic of one threshold is 13.503 and significant with a
bootstrap p-value of 0.022, and the statistic of two thresholds is 9.659 and significant
with a bootstrap p-value of 0.052 in the whole period. The evidence shows that the
degree of executive stock-based compensation incentives has two threshold effects on
the relation between AEM and REM. With respect to the pre- and post-SOX periods,
we also find that the statistics of two thresholds are 8.391 and 26.664 and significant
with bootstrap p-values of 0.078 and 0.060, respectively. Meanwhile, we find that there
are the similar results in panel B of Table 3, and implies that there are indeed two
thresholds effects on the relation between AEM and REM in the whole period or during
pre- and post-SOX periods while we employ the Eq. (4) to investigate whether the
impact of executive stock-based compensation incentive bring about the asymmetric
relation between AEM and REM. Consequently, we conclude that the degrees of
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executive stock-based compensation incentives have two threshold effects on the
relation between AEM and REM over the period from 1997 to 2007.

Table 4 demonstrates the empirical results of threshold estimation in the whole
period, pre- and post-SOX periods. In the column (1). we find that the point estimates
of two thresholds are 12.9% and 20.2%, and hence separate all of the observations into
three regimes: /R; ,—1<0.129, 0.129 <IR; ,-;<0.202 and IR; ,—;>0.202, indicating
that the firms have low, median and high degrees of executive stock-based compensa-
tion incentives. The coefficients of three regimes, o, o and of, are —0.350, 0.087
and 0.002, respectively, and o as well as o}/ both are significant at the 1% level under
the consideration of homogenous standard errors. The coefficients of three regimes
imply that the executive earnings management behaviors to respond to swings in the
degrees of their stock-based compensation incentives, af, 0/}/1 and a{{ , are different in
these three regimes. In the first regime (/R; ,—;<0.129), the estimate of coefficient
shows that the REM increases by 0.350 unit with one unit decrease in the AEM,
implying that the two manipulation strategies substitute each other. On the other hand,
there is the complementary relation between REM and AEM in the other regimes
(0.129<IR; ,—1<0.202 and IR; ,—;>0.202). We further use the AEM as the indepen-
dent variable and REM as the dependent variable and find that all of the observations
into three regimes are separated by the point estimates of two thresholds (12.0% and
19.0%). The empirical results in the column (4) also support that the executive earnings
management behaviors also respond to the degrees of their stock-based compensation
incentives. These results imply that the different degrees of executive stock-based
compensation incentives have different impacts on the relation between AEM and
REM, and then bring about the asymmetric relationship between AEM and REM.

Considering that the additional compensation risk from the passage of SOX has the
possibility to encourage executives changing their earnings management methods, we
use Egs. (3) and (4) to investigate the effects of executive stock-based compensation
incentives on the relation between two earnings management methods during the pre-
and post-SOX periods. In the column (2), we find that the point estimates of two
thresholds are 10.7% and 20.3%, and separate all of the observations into three regimes
(IR; ;-1<0.107,0.107 <IR; ,~1<0.203 and IR; ,—,>0.203) during the pre-SOX pe-
riod. The coefficients of three regimes, ok, ol and off, are —0.014, 0.049 and —0.014,
respectively. The coefficient of o} is only significant at the 5% level under the
consideration of homogenous standard errors, and indicating that the there is a distinct
complementary relation between AEM and REM when the importance degree of the
wealth of managers attributes to stock-based compensation ranges from 10.7% to
20.3%. This evidence shows that managers with the medium degree of executive
stock-based compensation incentives simultaneously use AEM and REM to manipulate
the reported earnings. In the first and last regimes, there are the unobvious trade-off
relation between AEM and REM. Similarly, we find that there is a complementary
relation between AEM and REM in the second regime while there are no apparent
substitute relations between two earnings management behaviors in the other regimes.

In the column (3), we find that the point estimates of two thresholds are 1.30% and
1.7%, and separate all of the observations into three regimes (/R; ,—;<0.013,0.013 <
IR; ;~1<0.017andIR; ,—,>0.017) during the post-SOX period. The coefficients of
three regimes, 04%, 0/1"[ and afl, are —0.018, 0.935 and —0.012, respectively. The
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coefficient of o} is only significant at the 1% level under the consideration of
homogenous standard errors, and indicating that when the importance degree of the
wealth of managers attributes to stock-based compensation ranges from 1.3% to 1.7%,
managers simultaneously use AEM and REM. On the contrary, we do not find that
there are positive relations between AEM and REM in the first and last regimes.
Furthermore, we use the AEM as the independent variable and REM as the dependent
variable, and also find that the point estimates of two thresholds are 9.9% and 48%, and
separate all of the observations into three regimes (IR; ;—1<0.099,0.099 <IR; ,_ ;<
0.480 and IR; ,—;>0.480) in the column (6). With respect to the effect of executive
stock-based compensation incentives on the relation between AEM and REM, the
empirical results show that there are a significantly positive relation in the median
regime and a significantly negative relation in the highest regime. These evidence
document that the passage of SOX induce managers with the highest degree of
compensation incentives to change their earnings management methods for avoiding
that their immoral management behaviors suffer the punitive sanctions, however,
managers with moderate compensation incentives use AEM and REM simultaneously.

4 Conclusion

According to the agency theory, using stock-based compensation incentives to link
executive personal wealth to firm performance can push managers to take consistent
actions with the interests of shareholders. However, the inherent risk of stock-based
compensation and the underlying process of AEM and REM would induce managers to
change their earnings management behaviors. Therefore, we examine the impacts of the
different magnitude of stock-based compensation on the relation between AEM and
REM. The empirical results show that there are indeed two thresholds effects on the
relation between AEM and REM in the whole period or during pre- and post-SOX
periods while we employ the threshold model to investigate the impact of executive
stock-based compensation incentive on the relation between AEM and REM.
Furthermore, the findings show that there is the substitute relation between AEM and
REM when CEOs have the lowest degree of stock-based compensation incentives.
Conversely, there is the complementary relation between AEM and REM when CEOs
have median and the highest degrees of stock-based compensation incentives.
Considering that the additional compensation risk from the passage of SOX has
possibility to encourage executives changing their earnings management methods, we
furthermore find that managers with medium degree of executive stock-based compen-
sation incentives simultaneously use AEM and REM to manipulate the reported
earnings while there are no obvious trade-off relations between AEM and REM in
the lowest and the highest degrees of stock-based compensation incentives during the
pre- and post-SOX periods. We also find that a significantly negative relation exists in
the highest degree of stock-based compensation incentives during the post-SOX period.
These evidence document that the passage of SOX induce managers with the highest
degree of compensation incentives to change their earnings management strategies for
avoiding that their immoral management behaviors suffer the punitive sanctions,
however, managers with moderate compensation incentives use AEM and REM
simultaneously.
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