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Abstract: This study examines the impact of executives implicated in fraud on firms’ investment
decisions using publicly disclosed Accounting and Auditing Enforcement Releases (AAERs) of
the U.S. Securities and Exchange Commission (SEC), aiming to address the underexplored aspect
of rationalization within the fraud triangle. AAERs summarize enforcement actions subject to
civil lawsuits brought by the SEC in federal court. Executives implicated in fraud often display
abnormal attitudes to justify accounting irregularities, prompting an investigation into how abnormal
investment decisions are used for rationalizing fraud, given their critical role in a firm’s long-term
sustainability. We utilize bootstrap analysis to address the non-normality of fraud firms in our
sample, and to acquire multiple bootstrap samples that represent the fraud population, thereby
bolstering the reliability of our statistical analysis. Analysis of AAERs spanning from 1981 to 2013
reveals that implicated executives, particularly CEOs and CFOs, tend to make abnormal investment
decisions, and that collusive fraud exacerbates this behavior. Notably, such executives lean towards
overinvestment, particularly in R&D expenditure, to hide or justify fraud; the duration of fraud
amplifies its impact on investment decisions. By shedding light on the rationalization aspect of the
fraud triangle, this research contributes valuable insights for investors, regulators, and academia,
emphasizing the significance of public disclosure of fraud by regulators to enhance transparency in
capital markets and to alert capital market participants. Furthermore, this study underscores the
importance of ethics-focused education in accounting to prevent corporate fraud.

Keywords: fraud; implicated executives; colluding executives; firms’ investment decisions; sustainability

1. Introduction

Financial reporting fraud (hereafter fraud) consists of three elements of the fraud
triangle that underlie a fraudster’s decision to commit fraud: opportunities, incentives, and
rationalization [1–3]. Rationalization is an internal process within firms, and it is mainly
observable at the individual level analysis. Due to the constraints of generalizable empirical
data, research on rationalization in fraud has been limited. Executives implicated in fraud
may display aberrant attitudes to justify obscure accounting irregularities and to hide them
from investors, regulators, external auditors, and other stakeholders [4]. In this study, we
pay attention to the rationalizations of executives who are implicated in (or collude in)
fraud and examine how their internal decision-making based on rationalization leads them
to make abnormal investment decisions.

Optimal investments are vital for sustainable firm growth. Underinvestment under-
mines a firm’s growth potential, ultimately resulting in deterioration of the economic
base. Conversely, overinvestment beyond an optimal level can strain a firm’s cash flows
and increase economic costs, thereby impeding firm growth. Overinvestment without
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commensurate returns can lead to financial constraints, triggering a vicious cycle of subse-
quent underinvestment. Therefore, investment decision-making is the most critical internal
process for a firm’s long-term sustainability.

Studies investigating fraud cases where executives are implicated in (or collude in)
fraud have been limited, mainly due to the challenges of identifying executive involvement
in fraud. In this regard, publicly disclosed AAERs of the SEC in the U.S. provide an optimal
institutional context to examine the impact of executives who are implicated in (or collude
in) fraud on firms’ investment decisions. A fraud analysis allows representation of fraud
firms free from hidden bias. AAERs clearly identify fraud firms, the names and roles of
specific management team members, and what charges were laid against them, which is
the core identification methodology utilized in this study. However, the small sample size
resulting from use of AAERs increases the probability of type II errors, reducing the power
of empirical tests and decreasing the generalizability of the results [5,6].

This study contributes to the literature as follows. Firstly, by examining fraud cases
involving implicated or colluding executives, this study provides insights into the ratio-
nalization element of the fraud triangle, an area that remains relatively unexplored. This
study examines the distinct behaviors of executives implicated in or colluding in fraud.
Moreover, we focus on internal investment decision-making in firms to explore the fraud
rationalization process. To date, there is little research that deals with the relationship
between fraud and its effect on internal decision-making. This study fills the void by exam-
ining how executives use abnormal investment decisions as a means of rationalizing fraud.
Secondly, this study offers supplementary empirical evidence to enhance the understanding
of the relationship between fraud and investment decision-making initially provided by
McNichols and Stubben [4]. They anticipated that executives’ awareness of fraud may
impact decision-making processes, but their analysis was not differentiated based on this
awareness. We verify that executives’ awareness of fraud has a detrimental impact on
investment decisions. Thirdly, this study expands the findings of Li [7], who illustrated
how groupthink negatively influences internal decision-making in firms. Executives who
collude in fraud, especially CEOs and CFOs, make abnormal investment decisions through
group thinking to conceal their wrongdoing. Fourthly, we discuss the usefulness of public
disclosure of executive involvement or collusion via AAERs in the U.S. In firms where
executives are implicated or colluding in fraud, there is an increased probability of making
inefficient investment decisions, ultimately leading to a decline in the firm’s sustainability.
Investors can evaluate a firm’s sustainability by analyzing the detailed fraud information
provided in AAERs.

This paper is organized as follows: Section 2 reviews the prior literature and establishes
the rationale behind the hypotheses. Section 3 outlines the sample selection process and
research methodology. Section 4 presents the empirical results, while Section 5 reports
the findings of additional tests. Finally, Section 6 concludes the study, highlighting its
contributions and limitations.

2. Literature Review and Hypothesis Development
2.1. Financial Reporting Fraud and Investment Decision-Making

Prior papers presented evidence that fraud occurs in the presence of a fraud triangle of
opportunities, incentives, and rationalization [6,8,9]. To date, research has predominantly
focused on determinants of opportunity and incentives that reflect circumstances [7–12].
Several studies have found a relationship between equity incentives and the probability
of financial reporting fraud [10–12]. Others identified fraud incentive-related red flags
evident in a firm’s financial statements [13]. Fraud opportunity-related studies presented
evidence that weak corporate governance, including weak internal controls, unethical tone
at the top, and inadequate internal policies and procedures, provide ideal circumstances
for management to commit fraud [14–17]. Another primary research focus has been market
reactions following fraud detection [18,19]. Prior studies showed that firms accused of
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fraud by the SEC experience a decline in firm value and a significant increase in the cost
of capital.

A few studies have shown that high-quality accounting information facilitates efficient
investment decision-making [20,21]; however, they provided limited evidence on whether
and how fraud may hinder the decision-making process. To our knowledge, the paper of
McNichols and Stubben [4] is the only empirical study of the relationship between financial
accounting fraud and firms’ investment decisions. In their empirical analysis, McNichols
and Stubben [4] classified firms facing SEC enforcement, those undergoing shareholder
lawsuits for accounting irregularities, and those requiring financial restatements as firms
involved in accounting fraud. In that study, firms in which financial reporting fraud
occurred made suboptimal investment decisions.

The following description has been offered of the process by which abnormal invest-
ments occur in fraudulent firms. Fraud causes information asymmetry among stakeholders
(management, boards of directors, external investors, etc.), thereby fostering inefficient
investment [22]. Furthermore, the manipulated accounting information masks under-
lying trends in revenue and earnings growth, which may distort growth expectations,
especially when investment decision-makers are not aware of the misstatement. Then,
investment decisions are made by several parties, including the CEO, CFO, boards who
monitor the capital budget, and external investors. These stakeholders, who are unaware of
underlying misstatements, may inadvertently incentivize or tacitly support management’s
inefficient investments.

In addition, when CEOs or CFOs, who have substantial sway in investment decisions,
are involved in fraud, they may understand the true accounting information but may
choose to make suboptimal investment decisions to conceal the firm’s actual performance.
Such CEOs and CFOs may persistently engage in overinvestment to maintain the illusion
of profit, aiming to avoid detection by regulatory agencies or investors. They may also
overinvest in projects with negative net present value to turn around performance. Fur-
thermore, they may refrain from investing in profitable projects to enhance short-term
myopic performance because investment expenditure are recognized as expenses on the
income statement, which can lead to a decrease in current performance, including reduced
operating income. CEOs and CFOs may fall into optimistic bias, leading to inefficient
investment decisions with distorted growth trends to meet capital market expectations.
While McNichols and Stubben [4] explained the impact of such behavior of CEOs and
CFOs on investment decisions, they did not present empirical results regarding executives’
involvement in fraud.

Due to available data limitations, few empirical studies on executives implicated
in fraud cases have been conducted. However, recent fraud studies documented that
use of AAERs decreases the likelihood of type I errors given that firms undergoing SEC
investigations are subject to the most egregious manipulations [7,11,12]. For example,
Davidson [12] noted that executives implicated in fraud have stronger equity incentives
than executives who are not implicated in fraud. That study demonstrated that decision-
making varies across executive positions, and its fraud analysis at the executive level
provided robust empirical results regarding fraud incentives for executives. Davidson [12]
also shed light on the personal incentives of executives’ involvement in fraud, examining
the impact of such incentives on firms’ internal decision-making processes.

As previously mentioned, executives implicated in fraud make suboptimal investment
decisions to avoid fraud detection by regulators and investors. From the viewpoint of these
executives, revelations of malfeasance can profoundly affect their careers and quality of
personal life because upon discovering their involvement in fraud, most firms typically
dismiss these executives [5,23]. Thus, they might strategically overinvest by mimicking
high-performing peer firms to conceal misconduct [24]. They may expect that the return
from overinvestment will offset performance distortion [4]. Moreover, they may curtail
investments in profitable projects to avoid incurring investment costs and to enhance
short-term performance.
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In some cases, executives implicated in fraud may not allow accounting fraud to
influence their firms’ investment decisions. However, at least one of the investment decision-
makers within such firms may be misled by the distorted accounting information [4].
Because of the complexity of the situations, predicting the impact of executive involvement
in fraud on internal investment decision-making is challenging. As there are conflicting
views on the impact of executives involved in fraud on investment decision-making, we
put forward the following null hypothesis.

Hypothesis 1: Executives implicated in fraud have no impact on abnormal investment.

2.2. Collusive Fraud and Investment Decision-Making

Collusion involving two or more executives undermines the effectiveness of corporate
governance and internal control systems, which serve as vital monitoring mechanisms
for firms [25,26]. Financial reporting is a multifaceted process involving multiple parties,
and collusive accounting fraud occurs more frequently than solo fraud [27–29]. In the
study of Khanna et al. [28], on average, litigation or SEC enforcement actions implicated
4.8 individuals for the period of 1996 and 2006. Prior studies suggested that more than
half of executives are implicated in fraud, and of these cases, over 60% involve at least
two executives [7,23,27]. However, studies investigating fraud cases involving colluding
executives have been limited. A few studies show that the executives’ connections with
audit committee members, CEOs, and CFOs elevate the likelihood of financial reporting
fraud [28,30,31].

Li [7] examines whether firms are more likely to commit fraud in the presence of
stronger interconnections among top executives. In the corporate world, top executives
connected thought social ties are prone to share common perspectives and values. Under
certain types of stress, social ties promote groupthink among executives, which, in turn,
increases the probability of rationalization about fraud and actual incidences of fraud.
Similarly, social psychologists observed that when a group of people share common values
and identify themselves as part of the same group, groupthink may develop. This can lead
to flawed decision-making processes, particularly under external pressures [32,33].

McNichols and Stubben [4] proved that firms increase capital expenditure to make
fraudulent reports appear authentic, suggesting that fraud may involve manipulating real
activities; this requires coordination among executives. In the line of context, colluding
executives are more likely to rationalize their underhandedness, including the exploita-
tion of investment for private benefit, through groupthink. Colluding executives often
endeavor to rationalize fraud in a collective manner by exerting pressure on other members
to disregard moral values and crucial information during their investment decision-making
processes [34–36]. Furthermore, collusion among executives weakens internal governance
mechanisms in firms, enabling their misconduct to remain within a closed circle. Con-
sequently, abnormal investment decisions are made because other decision-makers are
unaware of the misstatements.

On the other hand, groupthink within firms may have a positive influence on internal
decision-making processes. It may lead to information sharing among colluding executives,
enhancing the efficiency of investment decisions by fostering a better understanding of
undistorted financial information. A cohesive leadership team is more inclined to collabo-
rate towards firm objectives [37]. Strong trust among members of the top management team
makes them more inclined to share information and knowledge. Such cohesion diminishes
relationship-driven conflicts and enhances investment efficiency [38]. Executives colluding
in fraud may even seek alternative strategies to conceal their misconduct, choosing to
abstain from exploiting opportunities and making investment decisions for private benefit.
They may even make optimal investment decisions considering firm sustainability.

As there are conflicting views on the impact of colluding executives on investment
decision-making, we present the following null hypothesis.
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Hypothesis 2: Collusion among executives has no impact on abnormal investment.

3. Sample Selection and Research Design
3.1. Sample Selection

This study relies on AAERs from 1981 to 2013 to create a sample of fraud firms
with available investment data. These releases summarize enforcement actions subject to
civil lawsuits brought by the SEC in federal court concerning whether a firm’s financial
statements were materially misstated, the charges brought against named executives, the
year fraud began, the year fraud was detected, and the amount of civil penalty, if applicable.
Recent fraud studies documented that use of AAERs decreases the likelihood of type I
errors given that firms undergoing SEC investigations are subject to the most egregious
manipulations [7,11,12].

Table 1 outlines the sample construction process. To examine the impact of implicated
executives and collusive fraud on firms’ investment decisions, we started with a total of
1104 AAERs from 1981 to 2013. Appendix A shows a sample AAER.

Table 1. Sample selection.

Description Number of Observations

AAERs with fraud committed years at the firm level from 1981 to 2013 1104
Less: AAERs missing data involving financial reporting fraud (298)
Less: duplicate AAERs related to the same fraud at the firm level (122)
Less: those missing financial variables to calculate investment of AAERs fraud (533)

151

Approximately 27% of AAERs (298 observations) did not mention whether the release
was associated with financial reporting fraud; these were deleted. In addition, about 11%
of AAERs (122 observations) constituted multiple releases against the same firm; these
were also eliminated. In nearly 48% of AAERs (533 AAER observations), CIK, GVKEY, or
CUSIP numbers were not available to link to fraud firms’ investment variables from the
Compustat database; this also significantly reduced the sample size. As a result, the final
sample of firms in which fraud was committed consisted of 151 firm-year observations.

Table 2 shows information about executive involvement in fraud. Approximately
45.70% (69 firm-year observations) of out of 151 samples are implicated in financial report-
ing fraud, and about 78.26% (54 firm-year observations) of 69 sample firms had at least two
or more executives colluded; this is similar to percentages reported in prior studies [1–3].

Table 2. Implicated and colluding executives: firm-year observations among fraud firms.

Variable Number of Observations

CEO 6
CFO 9
COLLUDING SAMPLE: two or more implicated executives 54

(1) OTHERS 29
(2) CEO and CFO excluding OTHERS 12
(3) CEO and OTHERS excluding CFO 5
(4) CFO and OTHERS excluding CEO 8

Total executives named 69

We utilize bootstrap analysis to address the non-normality of fraud firms in our sample
by estimating the resampling distributions. We thus acquire multiple bootstrap samples
that represent the fraud population. By employing bootstrap analysis, we expand the
sample size from 151 to 1510 firm-level observations, thereby bolstering the reliability
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of our statistical analysis without relying on strict assumptions about the underlying
distribution of the data.

3.2. Abnormal Investment Measure

The primary variable representing abnormal investment (AINVEST) is calculated as
the difference between firm j’s actual investment (INVEST) and its expected investment.
This difference is obtained by taking the absolute value of the residuals from model (1)
following prior studies [4,21,39–41]. A firm’s expected investment is a value estimated
based on several factors, including Tobin’s Q (TOBINSQ), current operating cash flows
(OCF), asset growth (ASSET_GROWTH), and the prior year’s investments (PINVEST) by
industry-year. This estimation is conducted for industries with at least 15 observations
per industry [39]. The variable INVEST represents the sum of capital expenditure, R&D
expenditure, and acquisition expenditure minus the sale of PP&E. As the absolute value of
the residuals increases, a firm’s abnormal investment increases. Equation (1) is as follows:

INVESTj,t+1 = α0 + β1TOBINSQj,t + β2OCFj,t+1 + β3ASSET_GROWTHj,t + β4 PINVESTj,t + εjt (1)

where INVEST is the sum of capital expenditure, research and development, and acquisition
expenditure minus the sale of property, plants, and equipment multiplied by 100 and scaled
by lagged total assets; TOBINSQ is the market value of equity plus book value of assets
minus book value of equity; OCF is the operating cash flow scaled by lagged total assets;
ASSET_GROWTH are the total assets minus the prior year’s total assets, all scaled by the
prior year’s total assets; PINVEST = INVEST in the prior year.

3.3. Firm-Clustered Regression Model

We adopt clustered regression models after applying a bootstrapping procedure
(with 10 bootstrapped samples). Model (2) estimates the impact of implicated executives
(NAMED) in fraud cases on abnormal investment to test hypothesis 1. To see the incremental
effect of specific roles among those executives, we include CEO, CFO, OTHERS, CEO_CFO,
CEO_OTHERS, and CFO_OTHERS in model (2). Then, model (3) estimates the impact of
colluding executives (COLLUDE) in fraud cases on abnormal investment to test hypothesis
2. We include a set of control variables that directly impact abnormal investment and fraud,
following prior studies [12,39]. Leverage (LEV) and return on assets (ROA) are associated
with profitability on investment decisions, which is directly related to executives’ incentives
to commit fraud. Market-to-book ratio (MTB), sales growth (SG), and financing (FIN) assess
firms’ growth potential. Firm age (FAGE) and fraud duration (DURATION) account for
the life cycle of firms and fraud incubation period (i.e., from the initiation of fraud to its
detection by the SEC). Furthermore, we include a series of financial characteristics that
influence firms’ investment decisions. To control for financial reporting quality, we include
discretionary accruals (DISCA) and accruals quality (MAQ). We also include the volatilities
of investment (STD_XINV), operating cash flows (STD_OCF), and total sales (STD_SALE)
for the past five years, as these variables influence current and future investment decisions.
Lastly, ZSCORE is included to control for bankruptcy risk. Finally, we include firm, year,
and industry fixed effects to control for unobservable factors. Equations (2) and (3) are as
follows:

AINVEST j,t+1 = α0 + β1 NAMEDj,t
+β2 CEO

(
or CFO or OTHERS or CEO_CFO or OTHERS or CFO_OTHERS)j,t

+β3 LEV j,t+1 + β4 ROAj,t+1 + β5 MTBj,t+1 + β6 SGj,t+1 + β7 FIN j,t+1 + β8 FAGEj,t+1 + β9 DURATION j,t+1
+β10 MAQj,t+1 + β11 DISCAj,t+1 + β12 STD_XINVj,t+1 + β13 STD_OCFj,t+1 + β14 STD_SALEj,t+1
+β15 ZSCOREj,t+1 + FIRM FE + YEAR FE + INDUSTRY FE + ε jt

(2)
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AINVEST j,t+1 = α0 + β1 COLLUDEj,t
+β2 CEO

(
or CFO or OTHERS or CEO_CFO or CEO_OTHERS or CFO_OTHERS)j,t

+β3 LEV j,t+1 + β4 ROAj,t+1 + β5 MTBj,t+1 + β6 SGj,t+1 + β7 FIN j,t+1 + β8 FAGEj,t+1 + β9 DURATION j,t+1
+β10 MAQj,t+1 + β11 DISCAj,t+1 + β12 STD_XINVj,t+1 + β13 STD_OCFj,t+1 + β14 STD_SALEj,t+1
+β15 ZSCOREj,t+1 + FIRM FE + YEAR FE + INDUSTRY FE + ε jt

(3)

where AINVEST is the absolute value of the residuals from Equation (1); NAMED is the
indicator variable equal to 1 for executives implicated in reporting fraud according to
AAERs; COLLUDE is the indicator variable equal to 1 for financial fraud that involves two
or more executives, and 0 otherwise; CEO is the indicator variable equal to 1 for when
only the CEO is named in the fraud case, and 0 otherwise; CFO is the indicator variable
equal to 1 for when only the CFO is named in the fraud case, and 0 otherwise; OTHERS
is the indicator variable equal to 1 for when only the other executives are named in the
fraud case, and 0 otherwise; CEO_CFO is the indicator variable equal to 1 for when only
the CEO and CFO are named in the fraud case, and 0 otherwise; CEO_OTHERS is the
indicator variable equal to 1 for when the CEO and other executives are named in the fraud
case, and 0 otherwise; CFO_OTHERS is the indicator variable equal to 1 for when the CFO
and other executives are named in the fraud case, and 0 otherwise; LEV is the total book
value of debt scaled by total book value of equity; ROA is the ratio of pretax income to
total assets; MTB is the market-to-book ratio of market capitalization to total assets from
the prior year; FIN is the sum of equity and debt issued in the current period scaled by
total assets; FAGE is the firm age as the natural logarithm of the number of years the firm
has reported in Compustat; DURATION is the natural logarithm of fraud duration from
the fraud-initiated year to the fraud-detected year; MAQ represents the residuals from
the accruals quality model of McNichols [42]; DISCA represents the discretionary accruals
measured as the residuals from the accruals model of Kothari et al. [43]; STD_XINV is the
standard deviation of INVEST for the period t − 5 to t − 1, scaled by average assets for
the same period; STD_OCF is the standard deviation of cash flows for the period t − 5 to
t − 1, scaled by average assets for the same period; STD_SALE is the standard deviation of
sales for the period t − 5 to t − 1, scaled by average assets for the same period; ZSCORE is
the bankruptcy score measured as follows: (3.3 × Pretax Income + Sales + 0.25 × Retained
Earnings + 0.5 × (Current Assets − Current Liabilities)), all scaled by total assets.

4. Empirical Results
4.1. Descriptive Statistics

Table 3 shows the descriptive statistics for abnormal investment and investment levels
(AINVEST, O_INVEST, U_INVEST), disaggregated types (ACAPXI, AXRDI, AAQCI), and
control variables (LEV, ROA, MTB, SG, FIN, FAGE, DURATION, MAQ, DISCA, STD_XINV,
STD_OCF, STD_SALE, ZSCORE). The mean values of AINVEST, O_INVEST, and U_INVEST
are 14.853, 35.559, and −10.469, respectively, suggesting that abnormal investment (AIN-
VEST) is mainly driven by overinvestment (O_INVEST) compared to underinvestment
(U_INVEST). The mean values of abnormal investment in capital expenditure (ACAPXI),
R&D expenditure (AXRDI), and acquisition expenditure (AAQCI) are 4.215, 9.851, and
3.650, respectively, indicating that abnormal investment in AXRDI is the highest among
fraud firms. Moving to control variables, we see that the value for return on assets (ROA)
is −0.072, whereas that for the market-to-book ratio (MTB) is 5.086, indicating that on
average, fraud firms have low profitability with relatively high market value. This finding
is consistent with the descriptive statistics in Davidson [12]. On average, the age (FAGE) of
fraud firms is 27 years and fraud duration (DURATION) is 2 years. All continuous variables
are Winsorized at 1% and 99% to minimize the likelihood that the results are driven by
outliers and/or erroneous data.
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Table 3. Descriptive statistics.

Variable N Mean Median 25Q 75Q SD

AINVEST 1510 14.853 9.382 2.065 20.576 18.074
O_INVEST 696 35.559 10.499 3.165 49.076 51.314
U_INVEST 772 −10.469 −6.966 −16.262 −1.998 9.765

ACAPXI 1510 4.215 2.268 0.593 5.177 6.752
AXRDI 1510 9.851 3.584 0.364 12.374 15.302
AAQCI 1510 3.650 1.758 0.266 3.759 6.533

LEV 1510 0.343 0.000 0.000 0.030 1.118
ROA 1510 −0.072 0.021 −0.148 0.069 0.244
MTB 1510 5.086 2.951 1.374 6.709 6.383
SG 1510 0.626 0.244 0.010 0.715 1.273
FIN 1510 0.188 0.044 0.000 0.196 0.387

FAGE 1510 3.295 3.638 3.497 3.689 1.026
DURATION 1510 0.880 0.693 0.693 1.386 0.619

MAQ 1510 0.008 0.000 0.000 0.004 0.068
DISCA 1510 −0.024 0.000 −0.077 0.028 0.136

STD_XINV 1510 0.325 0.018 0.000 0.368 0.632
STD_OCF 1510 0.151 0.000 0.000 0.326 0.227
STD_SALE 1510 0.736 0.768 0.000 1.335 0.748
ZSCORE 1510 3.818 3.610 2.040 5.032 2.850

See Appendix B for definitions of variables.

Table 4 provides the results of the univariate analysis of data for executives who are
not implicated (UNNAMED) and those implicated (NAMED) among fraud firms. The
results indicate that the mean values of O_INVEST in the UNNAMED (41.927) sample are
significantly higher than those in the NAMED (29.371) sample at the 0.001 level, whereas
the mean values of U_INVEST in the NAMED (−10.440) sample are significantly lower
than those in the UNNAMED (−10.511) sample at the 0.05 level. Significant variations in
profitability (MTB), financial reporting quality (DISCA), and volatility in operating cash
flows and sales (STD_OCF, STD_SALE) between the UNNAMED and NAMED samples
also indicate that the differences between them do not appear to be driven solely by specific
variables. Thus, it is necessary to perform a multivariate analysis to verify the differences
between the UNNAMED and NAMED samples.

Table 4. Summary statistics: UNNAMED vs. NAMED samples.

Variable
UNNAMED NAMED p-Value of the Diff

Mean Median 25Q 75Q SD Mean Median 25Q 75Q SD Pr > |z| Pr > |t|

AINVEST 14.619 10.241 2.392 23.386 15.504 15.142 6.708 1.887 17.934 20.827 0.132 0.132
O_INVEST 41.927 14.434 5.083 53.715 58.104 29.371 7.248 1.687 44.437 42.905 <0.0001 <0.0001
U_INVEST −10.440 −6.346 −20.596 −1.452 10.869 −10.511 −9.577 −14.242 −4.947 7.901 0.005 0.005

ACAPXI 4.137 2.227 0.562 5.311 6.888 4.311 2.363 0.670 5.177 6.584 0.317 0.317
AXRDI 8.711 3.320 0.493 11.040 12.392 11.261 3.705 0.329 12.374 18.184 0.118 0.118
AAQCI 3.414 1.530 0.254 3.621 5.712 3.942 1.906 0.475 3.851 7.418 0.004 0.004

LEV 0.337 0.000 0.000 0.023 1.112 0.351 0.000 0.000 0.031 1.125 0.796 0.796
ROA −0.069 0.021 −0.174 0.068 0.218 −0.075 0.022 −0.137 0.081 0.272 0.249 0.249
MTB 4.129 2.505 1.361 5.635 4.461 6.270 3.422 1.392 8.787 8.004 0.000 0.000
SG 0.650 0.228 0.018 0.650 1.409 0.596 0.270 0.000 0.800 1.080 0.250 0.250
FIN 0.191 0.058 0.000 0.212 0.358 0.184 0.000 0.000 0.165 0.421 0.004 0.004

FAGE 3.323 3.638 3.466 3.689 0.974 3.260 3.611 3.555 3.664 1.088 0.612 0.612
DURATION 0.813 0.693 0.000 1.386 0.619 0.962 0.693 0.693 1.386 0.610 <0.0001 <0.0001

MAQ 0.010 0.000 0.000 0.002 0.078 0.006 0.000 0.000 0.006 0.053 0.458 0.458
DISCA 0.002 0.000 −0.047 0.053 0.131 −0.057 −0.006 −0.124 0.008 0.134 <0.0001 <0.0001

STD_XINV 0.327 0.013 0.000 0.336 0.669 0.323 0.024 0.000 0.440 0.584 0.880 0.880
STD_OCF 0.126 0.000 0.000 0.246 0.195 0.184 0.000 0.000 0.356 0.258 <0.0001 <0.0001
STD_SALE 0.711 0.849 0.000 1.271 0.702 0.766 0.692 0.000 1.405 0.801 0.034 0.034
ZSCORE 3.940 3.610 2.150 4.771 2.714 3.666 3.533 1.832 5.104 3.005 0.573 0.573

See Appendix B for definitions of variables.
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Table 5 presents results of the univariate analysis of executives not involved in col-
lusion (NO COLLUDE) and executives involved in collusion (COLLUDE) among fraud
firms. The results indicate that the values of investment efficiencies (AINVEST, O_INVEST,
U_INVEST, ACAPXI, AXRDI, AAQCI) are consistently and significantly higher in the COL-
LUDE sample than in the NO COLLUDE sample, indicating that abnormal investment is
more prevalent in the former than in the latter. COLLUDE sample firms have lower lever-
age (LEV), lower ZSCORE, lower growth rate (SG), and higher volatilities of investment
(DSTD_XINV). Once again, the differences between NO COLLUDE and COLLUDE do not
appear to be driven solely by specific variables, suggesting that it is necessary to perform a
multivariate analysis.

Table 5. Summary statistics: NO COLLUDE vs. COLLUDE samples.

Variable
NO COLLUDE COLLUDE p-Value of the Diff

Mean Median 25Q 75Q SD Mean Median 25Q 75Q SD Pr > |z| Pr > |t|

AINVEST 14.649 4.642 0.661 11.682 26.073 15.269 7.197 2.935 18.135 19.277 <0.0001 <0.0001
O_INVEST 18.900 3.198 1.865 21.377 29.977 33.008 7.448 1.687 54.540 46.057 0.046 0.045
U_INVEST −8.960 −5.352 −11.951 0.000 10.175 −10.784 −9.577 −16.147 −4.947 7.420 0.010 0.009

ACAPXI 2.839 2.397 0.196 4.052 2.779 4.690 1.934 0.720 6.577 7.200 0.013 0.013
AXRDI 11.149 2.426 0.000 5.533 20.735 11.289 4.234 0.656 13.707 17.489 <0.0001 <0.0001
AAQCI 3.709 0.571 0.049 3.167 7.224 4.002 2.093 0.869 3.851 7.473 0.000 0.000

LEV 1.218 0.000 0.000 3.393 2.170 0.128 0.000 0.000 0.028 0.380 0.000 0.000
ROA −0.022 0.068 −0.007 0.091 0.245 −0.089 0.019 −0.180 0.066 0.278 <0.0001 <0.0001
MTB 6.354 3.422 1.096 7.027 7.578 6.249 3.400 1.438 8.787 8.116 0.941 0.941
SG 0.781 0.387 0.104 0.941 0.984 0.549 0.213 0.000 0.729 1.099 <0.0001 <0.0001
FIN 0.213 0.000 0.000 0.120 0.562 0.176 0.000 0.000 0.173 0.376 0.156 0.157

FAGE 3.071 3.611 3.466 3.664 1.308 3.309 3.638 3.555 3.664 1.019 0.192 0.192
DURATION 0.875 0.693 0.693 1.386 0.677 0.984 1.099 0.693 1.386 0.590 0.049 0.049

MAQ 0.001 0.000 −0.001 0.000 0.028 0.007 0.000 0.000 0.009 0.058 <0.0001 <0.0001
DISCA −0.061 0.000 −0.167 0.033 0.122 −0.056 −0.007 −0.111 0.008 0.137 0.881 0.881

STD_XINV 0.201 0.000 0.000 0.440 0.315 0.355 0.045 0.000 0.403 0.632 0.070 0.071
STD_OCF 0.163 0.000 0.000 0.339 0.227 0.189 0.000 0.000 0.423 0.266 0.604 0.604
STD_SALE 0.802 0.000 0.000 1.528 0.904 0.757 0.692 0.000 1.372 0.773 0.844 0.844
ZSCORE 5.121 4.847 3.055 7.019 3.138 3.292 3.341 1.687 4.956 2.856 <0.0001 <0.0001

See Appendix B for definitions of variables.

4.2. Main Analysis

Table 6 shows the main results of estimating model (1). In column (1), the coefficient of
NAMED is significant and positive (1.895 with a t-value = 2.00) at the 0.05 level, indicating
that implicated executives engage in abnormal investment decisions. This implies that
executives implicated in fraud are more likely to either overinvest or underinvest to disguise
their misconduct. In columns (2) to (4), upon analyzing CEO, CFO, and OTHERS separately
in addition to NAMED, we see that suboptimal investment decisions are more prevalent
when CEOs (3.601 with t-value = 2.17) or CFOs (8.251 with a t-value = 4.87) are implicated.
Values are not significant when other executives (OTHERS) are implicated, indicating that
executives other than CEOs or CFOs may have incentives to conceal their involvement in
fraud, but they lack authority in the investment decision-making process. Columns (5), (6),
and (7) reconfirm the incremental impact of CEOs and CFOs (6.004 with a t-value 3.43),
CEO_OTHERS (7.646 with a t-value = 3.50), and CFO_OTHERS (9.824 with a t-value = 3.86),
suggesting that CEO or CFO involvement subsumes that of other executives in terms of
making suboptimal investment decisions. The results for other control variables are similar
to those in previous studies [12,39].
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Table 6. Implicated executives and abnormal investment (H1).

Variables Prediction
Dependent Variable: AINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −16.963 *** −15.166 *** −10.150 *** −16.030 *** −13.792 *** −16.737 *** −16.608 ***
(−4.32) (−3.79) (−2.45) (−3.95) (−3.45) (−4.17) (−4.19)

NAMED (+/−) 1.895 ** 0.197 −1.359 2.581 * 0.216 0.744 0.897
(2.00) (0.16) (−1.28) (1.90) (0.22) (0.73) (0.88)

CEO (+/−) 3.601 **
(2.17)

CFO (+/−) 8.251 ***
(4.87)

OTHERS (+/−) −1.215
(−0.75)

CEO_CFO (+/−) 6.004 ***
(3.43)

CEO
_OTHERS

(+/−) 7.646 ***
(3.50)

CFO
_OTHERS

(+/−) 9.824 ***
(3.86)

LEV (+) 1.615 *** 1.811 *** 1.196 ** 1.515 *** 1.881 *** 1.932 *** 1.951 ***
(2.77) (3.01) (2.16) (2.68) (3.10) (3.14) (3.10)

ROA (−) −17.906 *** −18.074 *** −18.736 *** −17.871 *** −18.053 *** −19.062 *** −18.735 ***
(−6.98) (−7.12) (−7.45) (−6.97) (−7.22) (−7.53) (−7.38)

MTB (+/−) −0.062 −0.068 −0.166 * −0.074 −0.100 −0.049 −0.053
(−0.76) (−0.84) (−1.91) (−0.87) (−1.23) (−0.60) (−0.65)

SG (+/−) 0.310 0.281 −0.005 0.250 0.158 0.531 * 0.338
(0.99) (0.88) (−0.02) (0.78) (0.49) (1.83) (1.09)

FIN (+) 14.288 *** 14.544 *** 13.381 *** 14.206 *** 14.265 *** 14.538 *** 14.570 ***
(5.98) (6.07) (5.88) (6.04) (5.95) (6.11) (6.12)

FAGE (+) 4.643 *** 4.571 *** 4.283 *** 4.579 *** 4.498 *** 4.743 *** 4.761 ***
(8.39) (8.25) (7.73) (8.12) (8.19) (8.53) (8.57)

DURATION
(+/−) −1.468 −1.544 * −2.049 ** −1.422 −2.052 ** −1.715 * −2.150 **

(−1.62) (−1.73) (−2.39) (−1.54) (−2.33) (−1.94) (−2.39)
MAQ (+) 10.308 ** 12.518 ** 14.015 ** 10.889 ** 12.365 ** 12.157 ** 11.349 **

(1.98) (2.38) (2.57) (2.07) (2.30) (2.32) (2.14)
DISCA (+) 30.657 *** 31.098 *** 30.575 *** 30.611 *** 30.320 *** 32.235 *** 31.023 ***

(7.51) (7.65) (7.50) (7.48) (7.47) (8.07) (7.74)
STD_XINV (+) 6.836 *** 6.981 *** 7.230 *** 6.831 *** 7.055 *** 7.266 *** 7.307 ***

(7.21) (7.45) (7.74) (7.22) (7.56) (7.76) (7.74)
STD_OCF (+) 4.393 6.714 ** 9.819 *** 5.106 7.378 ** 6.066 ** 6.114 **

(1.45) (2.00) (3.00) (1.55) (2.28) (1.98) (1.99)
STD_SALE (+/−) −12.009 *** −12.621 *** −13.743 *** −12.215 *** −13.000 *** −12.362 *** −12.497 ***

(−11.66) (−11.62) (−12.14) (−11.34) (−11.84) (−11.79) (−11.82)
ZSCORE (+/−) 2.690 *** 2.771 *** 2.505 *** 2.662 *** 2.734 *** 2.810 *** 2.789 ***

(12.06) (12.21) (11.37) (11.90) (12.28) (12.34) (12.15)

FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND_ FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.466 0.468 0.477 0.466 0.471 0.472 0.472
N 1510 1510 1510 1510 1510 1510 1510

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively, based on a two-tailed test. All variables
are described in Appendix B.

Table 7 presents the main results of estimating model (3). Panel A tests the pooled
sample of 1510 firm-level observations, including UNNAMED observations, to determine
the overall impact of colluding executives on abnormal investment, whereas Panel B tests
the subsample of 675 firm-level observations, excluding UNNAMED observations, to
specifically examine the impact of collusion among executives on abnormal investment
among those implicated. Panels A and B are qualitatively similar; thus, we herein focus on
the results of Panel B. In Table 7, Panel B, column (1) shows that the coefficient of COLLUDE
is significant and positive (4.483 with a t-value = 2.23) at the 0.05 level, indicating that
colluding executives are more likely to make abnormal investment decisions. The results
extend those of Li [3] by showing that groupthink in fraudulent firms leads to abnormal
investment decisions. Executives colluding in fraud are more likely to use groupthink
to rationalize fraud and to conceal their misconduct. In particular, investment decision-
making is a multifaceted internal process that requires group effort among executives to
justify financial results. In column (4), upon analyzing the role of colluding OTHERS,
we see that the result for suboptimal investment decisions is not significant. In contrast,
columns (5), (6), and (7) reconfirm the incremental impact of CEO_CFO (20.182 with a
t-value = 7.45), CEO_OTHERS (15.079 with a t-value = 3.86), and CFO_OTHERS (19.730
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with a t-value = 2.59) on AINVEST at the 0.001 level, indicating that the involvement of
CEOs and CFOs strengthens the propensity of misallocating resources compared to other
executives given their higher decision-making power.

Table 7. Colluding executives and abnormal investment (H2).

Panel A. Full Sample Results

Variables Prediction
Dependent Variable: AINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −16.801 *** −15.140 *** −11.405 *** −15.612 *** −12.287 *** −16.155 *** −16.133 ***
(−4.24) (−3.80) (−2.78) (−3.81) (−2.98) (−3.98) (−4.02)

COLLUDE (+/−) 1.731 0.172 −0.479 3.241 −1.001 0.143 0.419
(1.59) (0.14) (−0.41) (1.46) (−0.77) (0.11) (0.34)

CEO (+/−) 3.653 **
(2.54)

CFO (+/−) 7.429 ***
(4.71)

OTHERS (+/−) −2.046
(−0.88)

CEO_CFO (+/−) 6.974 ***
(3.54)

CEO
_OTHERS

(+/−) 7.996 ***
(3.47)

CFO
_OTHERS

(+/−) 10.110 ***
(3.81)

LEV (+) 1.777 *** 1.830 *** 1.191 ** 1.748 *** 1.834 *** 1.962 *** 2.001 ***
(3.01) (3.08) (2.23) (2.97) (3.04) (3.20) (3.19)

ROA (−) −17.710 *** −18.061 *** −18.826 *** −17.596 *** −17.950 *** −18.974 *** −18.618 ***
(−6.86) (−7.06) (−7.43) (−6.9) (−7.1) (−7.46) (−7.28)

MTB (+/−) −0.049 −0.068 −0.167 * −0.065 −0.099 −0.040 −0.044
(−0.61) (−0.84) (−1.92) (−0.8) (−1.21) (−0.49) (−0.54)

SG (+/−) 0.323 0.283 0.043 0.252 0.083 0.521 * 0.325
(1.02) (0.87) (0.13) (0.79) (0.25) (1.78) (1.04)

FIN (+) 14.298 *** 14.550 *** 13.511 *** 14.210 *** 14.170 *** 14.506 *** 14.547 ***
(5.98) (6.08) (6.04) (5.94) (5.98) (6.13) (6.13)

FAGE (+) 4.616 *** 4.569 *** 4.373 *** 4.530 *** 4.396 *** 4.697 *** 4.721 ***
(8.21) (8.14) (7.82) (8.04) (7.83) (8.33) (8.38)

DURATION
(+/−) −1.524 −1.552 * −2.024 ** −1.543 * −2.015 ** −1.679 * −2.144 **

(−1.64) (−1.69) (−2.32) (−1.66) (−2.26) (−1.87) (−2.36)
MAQ (+) 9.670 * 12.492 ** 14.004 ** 10.272 * 12.693 ** 11.998 ** 11.079 **

(1.85) (2.36) (2.58) (1.95) (2.32) (2.27) (2.07)
DISCA (+) 30.062 *** 31.058 *** 31.165 *** 29.873 *** 29.759 *** 31.821 *** 30.555 ***

(7.36) (7.63) (7.62) (7.32) (7.3) (7.97) (7.61)
STD_XINV (+) 6.821 *** 6.982 *** 7.198 *** 6.801 *** 7.093 *** 7.281 *** 7.315 ***

(7.19) (7.44) (7.67) (7.18) (7.59) (7.75) (7.72)
STD_OCF (+) 4.159 6.718 ** 9.158 *** 4.971 8.375 ** 6.318 ** 6.256 **

(1.34) (2.00) (2.77) (1.51) (2.42) (2.00) (1.97)
STD_SALE (+/−) −11.994 *** −12.626 *** −13.510 *** −12.263 *** −13.301 *** −12.445 *** −12.559 ***

(−11.5) (−11.54) (−11.93) (−11.33) (−11.58) (−11.68) (−11.66)
ZSCORE (+/−) 2.721 *** 2.776 *** 2.518 *** 2.704 *** 2.717 *** 2.815 *** 2.797 ***

(11.97) (12.18) (11.25) (12.06) (12.09) (12.16) (12.01)

FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND_ FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.465 0.468 0.476 0.465 0.471 0.471 0.472
N 1510 1510 1510 1510 1510 1510 1510

Panel B. Subsample Results

Variable Prediction
Dependent variable: AINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? 2.590 −0.101 1.788 7.670 13.270 ** −7.009 −3.574
(0.49) (−0.02) (0.36) (1.2) (2.53) (−1.29) (−0.65)

COLLUDE (+/−) 4.483 ** 1.823 4.218 ** 7.350 *** −8.129 *** 3.312 * 2.511
(2.23) (0.96) (2.34) (2.63) (−3.80) (1.66) (1.18)

CEO (+/−) 12.664 ***
(6.76)

CFO (+/−) 15.054 ***
(7.40)

OTHERS (+/−) −6.036
(−1.45)

CEO_CFO (+/−) 20.182 ***
(7.45)

CEO
_OTHERS

(+/−) 15.079 ***
(3.86)

CFO
_OTHERS

(+/−) 19.730 ***
(2.59)

LEV (+) 4.249 *** 4.432 *** 2.554 *** 3.136 *** 2.951 *** 6.520 *** 6.619 ***
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Table 7. Cont.

Panel B. Subsample Results

Variable Prediction
Dependent variable: AINVEST

(1) (2) (3) (4) (5) (6) (7)

(4.53) (5.60) (2.95) (2.70) (3.53) (6.33) (4.82)
ROA (−) −45.732 *** −39.302 *** −48.757 *** −44.568 *** −44.100 *** −45.232 *** −47.940 ***

(−6.79) (−6.00) (−7.23) (−6.82) (−6.61) (−6.49) (−6.55)
MTB (+/−) −0.605 *** −0.549 *** −0.832 *** −0.655 *** −0.719 *** −0.556 *** −0.553 ***

(−5.32) (−4.77) (−7.16) (−5.89) (−6.49) (−4.76) (−4.65)
SG (+/−) −0.665 −0.883 −3.058 ** −1.590 −3.642 *** 1.214 −0.553

(−0.52) (−0.75) (−2.36) (−1.10) (−2.78) (1.13) (−0.49)
FIN (+) 29.752 *** 31.096 *** 26.424 *** 29.441 *** 28.806 *** 29.503 *** 29.842 ***

(14.04) (15.57) (12.36) (13.71) (14.47) (14.39) (14.58)
FAGE (+) 12.396 *** 11.109 *** 10.209 *** 11.358 *** 9.561 *** 13.383 *** 13.016 ***

(11.07) (9.90) (9.18) (8.24) (8.10) (10.83) (10.63)

DURATION
(+/−) −0.012 −1.573 −2.979 0.072 −3.932 * −2.123 −4.118

(−0.01) (−0.73) (−1.43) (0.03) (−1.78) (−0.86) (−1.40)
MAQ (+) 106.327 *** 116.837 *** 100.070 *** 96.670 *** 91.896 *** 147.480 *** 123.786 ***

(5.99) (7.54) (5.77) (5.24) (5.46) (8.72) (7.04)
DISCA (+) 39.971 *** 35.031 *** 34.071 *** 38.907 *** 29.194 *** 38.890 *** 32.914 ***

(5.36) (4.98) (4.63) (5.33) (4.02) (5.32) (4.18)
STD_XINV (+) 11.035 *** 10.698 *** 12.365 *** 10.963 *** 12.381 *** 11.142 *** 12.587 ***

(6.37) (6.72) (7.90) (6.58) (8.52) (6.27) (6.89)
STD_OCF (+) 29.934 *** 40.605 *** 58.534 *** 38.091 *** 62.564 *** 26.530 *** 35.169 ***

(4.3) (5.86) (7.29) (4.06) (9.12) (3.55) (4.81)
STD_SALE (+/−) −30.719 *** −33.482 *** −40.790 *** −33.140 *** −41.153 *** −30.252 *** −33.006 ***

(−12.69) (−15.10) (−15.14) (−11.58) (−19.23) (−11.69) (−12.31)
ZSCORE (+/−) 6.751 *** 6.967 *** 6.770 *** 6.763 *** 6.963 *** 6.839 *** 6.918 ***

(14.06) (15.78) (14.57) (14.78) (15.89) (13.77) (13.39)

FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND_ FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.724 0.744 0.742 0.726 0.748 0.742 0.740
N 675 675 675 675 675 675 675

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively, based on a two-tailed test. All variables
are described in Appendix B.

5. Results of Additional Analyses
5.1. Additional Analysis 1: Overinvestment vs. Underinvestment

We next examine the impact of executives implicated in fraud on abnormal investments
by disaggregating investment levels: overinvestment (O_INVEST) versus underinvest-
ment (U_INVEST). Table 8, Panel A presents the results for the impact of executives on
O_INVEST. In column (1), the coefficient of NAMED is significant and positive (21.954
with a t-value = 3.41) at the 0.001 level, indicating that implicated executives are prone to
overinvest. Similarly, the coefficients of NAMED are generally positive and significant
across the board except for in columns (2), (5), and (6), in which the significance of NAMED
is absorbed by the CEO effect, which indirectly confirms that CEOs drive overinvestment
decision-making among implicated executives. With respect to U_INVEST, Panel B in
Table 8 shows the effect of named executives on underinvestment. In column (1), NAMED
is positive and significant (1.869 with a t-value = 2.71), indicating that executives involved
in fraud do not underinvest. However, when CEOs or CFOs are involved, as shown in
columns (2), (3), (5), and (7), respectively, the coefficients of CEO, CFO, CEO_OTHERS, and
CFO_OTHERS are negative and significant, suggesting that C-suite executives implicated
in fraud may choose to underinvest to hide their misconduct.
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Table 8. Additional analysis 1: disaggregated investment.

Panel A. Implicated Executives and Overinvestment

Variable Prediction
Dependent Variable: OINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −25.902 3.558 −26.494 −20.267 −13.663 6.817 −22.999
(−1.61) (0.22) (−1.70) (−1.24) (−0.79) (0.41) (−1.34)

NAMED (+/−) 21.954 *** −5.436 19.065 * 16.353 *** 13.773 5.603 20.387 ***
(3.41) (−0.83) (1.78) (2.67) (1.73) (1.01) (2.92)

ONLY_CEO (+/−) 58.005 ***
(8.99)

ONLY_CFO (+/−) 6.291
(0.52)

ONLY_OTHER (+/−) 7.776
(1.09)

ONLY_CEO_CFO (+/−) 24.945 ***
(3.49)

ONLY_CEO_OTHER (+/−) 50.509 ***
(6.03)

ONLY_CFO_OTHER (+/−) 7.940
(0.9)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.754 0.792 0.754 0.754 0.760 0.779 0.754
N 696 696 696 696 696 696 696

Panel B. Implicated executives and underinvestment

Variable Prediction
Dependent variable: UINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? 15.126 *** 29.846 *** 15.785 *** 20.037 *** 19.586 *** 11.990 *** 16.902 ***
(4.46) (7.01) (4.51) (5.51) (5.22) (3.28) (4.44)

NAMED (+/−) 1.869 *** 5.744 *** 3.992 *** −1.101 4.174 2.266 *** 1.898 ***
(2.71) (6.67) (4.96) (−1.51) (5.42) (3.18) (2.75)

ONLY_CEO (+/−) −9.324 ***
(−7.42)

ONLY_CFO (+/−) −5.033 ***
(−5.52)

ONLY_OTHER (+/−) 6.488 ***
(6.9)

ONLY_CEO_CFO (+/−) −6.903 ***
(−6.56)

ONLY_CEO_OTHER (+/−) 10.231 ***
(2.91)

ONLY_CFO_OTHER (+/−) −6.017 **
(−2.19)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.714 0.739 0.726 0.732 0.733 0.718 0.715
N 772 772 772 772 772 772 772

Panel C. Colluding Executives and Overinvestment

Variable Prediction
Dependent variable: OINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −4.912 −2.060 −7.403 −4.412 −2.699 9.384 −5.940
(−0.40) (−0.18) (−0.55) (−0.37) (−0.22) (0.73) (−0.47)

COLLUDE (+/−) 27.958 *** −7.221 26.516 *** 40.754 *** 22.752 11.533 ** 29.445 ***
(4.88) (−1.09) (3.75) (5.76) (2.13) (2.27) (4.28)

ONLY_CEO (+/−) 60.716 ***
(8.08)

ONLY_CFO (+/−) 3.965
(0.49)

ONLY_OTHER (+/−) −16.738
(−1.61)

ONLY_CEO_CFO (+/−) 10.424
(0.85)

ONLY_CEO_OTHER (+/−) 44.928 ***
(4.99)

ONLY_CFO_OTHER (+/−) −5.633
(−0.57)
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Table 8. Cont.

Panel C. Colluding Executives and Overinvestment

Variable Prediction
Dependent variable: OINVEST

(1) (2) (3) (4) (5) (6) (7)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.763 0.792 0.763 0.764 0.763 0.781 0.763
N 696 696 696 696 696 696 696

Panel D. Colluding executives and underinvestment

Variable Prediction
Dependent variable: UINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? 15.914 *** 27.794 *** 17.159 *** 19.937 *** 22.745 *** 13.317 *** 18.104 ***
(4.63) (6.78) (4.81) (5.45) (5.97) (3.61) (4.70)

COLLUDE (+/−) 2.009 *** 4.368 *** 3.752 *** −2.636 *** 5.599 2.031 *** 2.198 ***
(2.66) (5.67) (4.73) (−3.05) (6.43) (2.72) (2.89)

ONLY_CEO (+/−) −6.980 ***
(−6.45)

ONLY_CFO (+/−) −4.470 ***
(−5.30)

ONLY_OTHER (+/−) 7.815 ***
(7.36)

ONLY_CEO_CFO (+/−) −8.308 ***
(−7.76)

ONLY_CEO_OTHER (+/−) 8.408 **
(2.49)

ONLY_CFO_OTHER (+/−) −7.120 ***
(−2.64)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.714 0.731 0.725 0.735 0.738 0.716 0.715
N 772 772 772 772 772 772 772

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively, based on a two-tailed test. All variables
are described in Appendix B.

In Panels C and D in Table 8, we examine the impact of colluding executives on
abnormal investments by disaggregating investment levels: overinvestment (O_INVEST)
versus underinvestment (U_INVEST). Panel C in Table 8 presents the results of testing
for the impact of executives colluding in fraud on O_INVEST. In column (1), the coeffi-
cient of COLLUDE is significant and positive (27.958 with a t-value = 4.88) at the 0.001
level, indicating that colluding executives are prone to overinvestment. With respect to
U_INVEST, Panel D in Table 8, column (1) shows a significant positive coefficient (2.009
with a t-value = 2.66), indicating that collusion among executives reduces underinvestment.
However, columns (5) and (7), respectively, show that the coefficients of CEO_CFO and
CFO_OTHERS are significant and negative. This suggests that collusion with the CFO is
associated with a tendency to underinvest. In summary, executives involved in fraud in
our sample generally overinvested rather than underinvesting during the study period.
However, if the CEO or CFO was implicated or colluding, they tended to underinvest by
not investing in profitable projects.

5.2. Additional Analysis 2: Disaggregated Investment by Type

In the next analysis, we examine the impact of implicated executives on abnormal
investments by disaggregating investment types, as follows: capital expenditure (ACAPXI),
R&D expenditure (AXRDI), and acquisition expenditure (AAQCI) (Table 9). Panels A,
B, and C present the results of testing for the impact of executives implicated in fraud
on ACAPXI, AXRDI, and AAQCI, respectively. Collectively, the coefficient of NAMED is
significant and positive in relation to AXRDI (6.352 with a t-value = 8.38) as shown in Panel
B, whereas the coefficient of NAMED is not significant in relation to ACAPXI or AAQCI in
Panels A and C. The results suggest that executives implicated in fraud tend to make the
most abnormal investments in R&D among the three investment types to hide or rationalize
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fraud. Inefficient investment of the other two investment types (capital expenditure and
acquisition expenditure) occurs when the CEO or CFO is involved. This indirectly suggests
that R&D is an easier channel through which to disguise fraud than other investment types.

Table 9. Additional analysis 2: disaggregated investment types.

Panel A. Implicated Executives and Abnormal Investment in Capital Expenditure

Variable Prediction
Dependent Variable: ACAPXI

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −8.277 *** −6.986 *** −4.666 *** −8.529 *** −4.901 *** −8.214 *** −7.992 ***
(−8.10) (−7.88) (−4.82) (−8.56) (−5.13) (−8.00) (−7.79)

NAMED (+/−) 0.225 −0.994 ** −1.500 *** 0.039 −1.562 −0.096 −0.578
(0.66) (−2.5) (−4.72) (0.07) (−5.26) (−0.26) (−1.61)

ONLY_CEO (+/−) 2.585 ***
(2.99)

ONLY_CFO (+/−) 4.373 ***
(5.76)

ONLY_OTHER (+/−) 0.330
(0.54)

ONLY_CEO_CFO (+/−) 6.392 ***
(8.17)

ONLY_CEO_OTHER (+/−) 2.135
(1.44)

ONLY_CFO_OTHER (+/−) 7.899 ***
(3.86)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.272 0.280 0.294 0.272 0.317 0.275 0.303
N 1510 1510 1510 1510 1510 1510 1510

Panel B. Implicated executives and abnormal investment in R&D

Variable Prediction
Dependent variable: AXRDI

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −15.580 *** −15.341 *** −9.972 *** −15.521 *** −14.420 *** −15.349 *** −15.426 ***
(−5.71) (−5.57) (−3.41) (−5.34) (−5.25) (−5.44) (−5.63)

NAMED (+/−) 6.352 *** 6.126 *** 3.673 *** 6.396 *** 5.738 5.171 *** 5.916 ***
(8.38) (6.23) (4.15) (5.6) (6.7) (6.43) (7.35)

ONLY_CEO (+/−) 0.480
(0.34)

ONLY_CFO (+/−) 6.792 ***
(4.88)

ONLY_OTHER (+/−) −0.077
(−0.06)

ONLY_CEO_CFO (+/−) 2.197
(1.48)

ONLY_CEO_OTHER (+/−) 7.847 ***
(4.57)

ONLY_CFO_OTHER (+/−) 4.291 ***
(2.75)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.529 0.529 0.539 0.529 0.530 0.538 0.530
N 1510 1510 1510 1510 1510 1510 1510

Panel C. Implicated executives and abnormal investment in acquisition

Variable Prediction
Dependent variable: AAQCI

(1) (2) (3) (4) (5) (6) (7)

Intercept ? 3.865 ** 5.800 *** 4.962 ** 6.228 *** 5.013 *** 3.862 ** 3.845 **
(2.57) (3.83) (3.05) (3.92) (3.26) (2.57) (2.56)

NAMED (+/−) 0.326 −1.503 *** −0.198 2.064 *** −0.282 0.339 0.381
(0.85) (−3.25) (−0.37) (3.43) (−0.6) (0.74) (0.89)

ONLY_CEO (+/−) 3.878 ***
(6.37)

ONLY_CFO (+/−) 1.329 *
(1.81)

ONLY_OTHER (+/−) −3.081 ***
(−5.2)

ONLY_CEO_CFO (+/−) 2.174 ***
(3.12)

ONLY_CEO_OTHER (+/−) −0.087
(−0.13)
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Table 9. Cont.

Panel C. Implicated executives and abnormal investment in acquisition

Variable Prediction
Dependent variable: AAQCI

(1) (2) (3) (4) (5) (6) (7)

ONLY_CFO_OTHER (+/−) −0.540
(−0.78)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.472 0.492 0.474 0.485 0.478 0.472 0.472
N 1510 1510 1510 1510 1510 1510 1510

Panel D. Colluding executives and abnormal investment in capital expenditure

Variable Prediction
Dependent variable: ACAPXI

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −9.556 *** −9.010 *** −7.442 *** −7.931 *** −5.616 *** −9.453 *** −9.083 ***
(−9.82) (−10.57) (−8.12) (−7.88) (−6.28) (−9.91) (−9.43)

COLLUDE (+/−) 1.444 *** 0.931 ** 0.578 * 3.509 *** −0.940 1.190 *** 0.515
(4.58) (2.30) (1.80) (4.97) (−2.49) (2.88) (1.34)

ONLY_CEO (+/−) 1.201
(1.41)

ONLY_CFO (+/−) 2.911 ***
(3.90)

ONLY_OTHER (+/−) −2.798 ***
(−3.51)

ONLY_CEO_CFO (+/−) 6.087 ***
(6.48)

ONLY_CEO_OTHER (+/−) 1.276
(0.81)

ONLY_CFO_OTHER (+/−) 7.164 ***
(3.37)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes

Adj-R2 0.278 0.280 0.290 0.284 0.312 0.279 0.302
N 1510 1510 1510 1510 1510 1510 1510

Panel E. Colluding Executives and Abnormal Investment in R&D

Variable Prediction
Dependent variable: AXRDI

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −14.842 *** −13.640 *** −8.995 *** −14.914 *** −13.370 *** −14.174 *** −14.538 ***
(−5.16) (−4.67) (−2.97) (−5.01) (−4.48) (−4.77) (−5.02)

COLLUDE (+/−) 5.612 *** 4.484 *** 3.218 *** 5.520 *** 4.722 3.969 *** 5.016 ***
(6.57) (4.59) (3.48) (3.09) (4.44) (4.14) (5.33)

ONLY_CEO (+/−) 2.644 **
(2.14)

ONLY_CFO (+/−) 8.050 ***
(6.22)

ONLY_OTHER (+/−) 0.125
(0.06)

ONLY_CEO_CFO (+/−) 2.274
(1.37)

ONLY_CEO_OTHER (+/−) 8.277 ***
(4.54)

ONLY_CFO_OTHER (+/−) 4.595 ***
(2.72)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.520 0.522 0.538 0.520 0.521 0.530 0.522
N 1510 1510 1510 1510 1510 1510 1510

Panel F. Colluding Executives and Abnormal Investment in Acquisition

Variable Prediction
Dependent variable: AAQCI

(1) (2) (3) (4) (5) (6) (7)

Intercept ? 4.372 *** 6.081 *** 5.442 *** 6.570 *** 6.385 *** 4.392 *** 4.358 ***
(2.88) (3.83) (3.48) (4.19) (4.07) (2.9) (2.87)

COLLUDE (+/−) −0.159 −1.763 *** −0.597 2.633 *** −1.377 −0.210 −0.133
(−0.45) (−3.68) (−1.64) (3.62) (−3.25) (−0.48) (−0.33)

ONLY_CEO (+/−) 3.760 ***
(5.78)
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Table 9. Cont.

Panel F. Colluding Executives and Abnormal Investment in Acquisition

Variable Prediction
Dependent variable: AAQCI

(1) (2) (3) (4) (5) (6) (7)

ONLY_CFO (+/−) 1.474 ***
(2.69)

ONLY_OTHER (+/−) −3.783 ***
(−5.11)

ONLY_CEO_CFO (+/−) 3.110 ***
(4.62)

ONLY_CEO_OTHER (+/−) 0.258
(0.4)

ONLY_CFO_OTHER (+/−) −0.200
(−0.3)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.472 0.494 0.475 0.484 0.481 0.472 0.472
N 1510 1510 1510 1510 1510 1510 1510

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively, based on a two-tailed test. All variables
are described in Appendix B.

Panels D, E, and F in Table 9 exhibit the results of testing for the impact of colluding
executives on ACAPXI, AXRDI, and AAQCI, respectively. In the case of collusion, the
coefficient of COLLUDE is significant and positive in relation to ACPAXI in Panel D (1.444
with a t-value = 4.58) as well as in relation to AXRDI in Panel E (5.612 with a t-value = 6.57),
suggesting that collusive fraud significantly deteriorates efficient resource allocation in
terms of both capital expenditure and R&D. Abnormal investments in the form of ac-
quisition expenditure are made when the CEO is involved. This indirectly confirms the
CEO effect in relation to fraud via acquisition expenditure. Taken together, the results
show that executives colluding in fraud choose capital expenditure and R&D as venues for
rationalizing their misconduct.

5.3. Additional Analysis 3: Impact of Fraud Duration

Despite the high confidence level of financial misstatement identified by the SEC
(low type I error), it takes a long time to detect corporate fraud based on evidence-based
approaches. Thus, in the last analysis, we examine whether and how fraud duration
influences the impact of implicated executives and those colluding in fraud on abnormal
investments. Table 10, Panel A shows the impact of fraud duration (DURATION) on
the relationship between implicated executives and abnormal investment. The results
present evidence that longer DURATION significantly exacerbates the impact of executives
implicated in abnormal investment at the 0.001 level.

Panel B shows the impact of fraud duration (DURATION) on the relationship between
colluding executives and abnormal investment. The results present evidence that longer
DURATION does not aggravate the impact of colluding executives on abnormal investment,
suggesting that DURATION does not necessarily influence the relationship between collu-
sion among executives and their abnormal investment decisions. In summary, the results
suggest that executives implicated in fraud cases are more likely to rationalize abnormal
investment decisions to hide accounting irregularities from investors, regulators, external
auditors, and other stakeholders [4] as fraud duration increases.
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Table 10. Additional analysis 3: fraud duration.

Panel A. Implicated Executives, Fraud Duration, and Abnormal Investment

Variable Prediction
Dependent Variable: AINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −9.100 ** −7.736 * −5.008 ** −8.066 * −8.112 * −9.144 ** −10.460 **
(−2.23) (−1.85) (−1.16) (−1.82) (−1.95) (−2.21) (−2.50)

NAMED ? −4.193 ** −5.521 *** −5.625 *** −3.469 ** −4.390 ** −5.095 *** −3.677 **
(−2.45) (−2.86) (−3.15) (−2.02) (−2.53) (−3.09) (−2.15)

FDURATION (-) −4.068 *** −4.058 *** −3.984 *** −4.025 *** −4.055 *** −4.218 *** −4.037 ***
(−4.28) (−4.26) (−4.24) (−4.23) (−4.27) (−4.41) (−4.23)

NAMED*FDURATION (+) 7.033 *** 6.827 *** 5.457 *** 7.054 *** 5.843 *** 6.800 *** 5.581 ***
(4.02) (3.93) (3.17) (3.99) (3.42) (3.96) (2.92)

ONLY_CEO (+/−) −4.058 ***
(−2.86)

ONLY_CFO (+/−) −3.984 ***
(−4.24)

ONLY_OTHER (+) −1.316
(−0.8)

ONLY_CEO_CFO (+) 4.390 ***
(2.6)

ONLY_CEO_OTHER (+) 7.330 ***
(3.29)

ONLY_CFO_OTHER (+) 7.293 ***
(2.62)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.473 0.475 0.481 0.473 0.476 0.479 0.476
N 1510 1510 1510 1510 1510 1510 1510

Panel B. Colluding Executives, Fraud Duration, and Abnormal Investment

Variable Prediction
Dependent Variable: AINVEST

(1) (2) (3) (4) (5) (6) (7)

Intercept ? −13.590 *** −12.468 *** −10.276 *** −12.688 *** −11.252 *** −13.031 *** −15.071 ***
(−3.28) (−2.98) (−2.41) (−2.88) (−2.63) (−3.12) (−3.59)

COLLUDE (+/−) −1.262 −2.318 −1.627 0.153 −2.056 −2.763 −0.534
(−0.6) (−1.07) (−0.76) (0.06) (−0.94) (−1.35) (−0.26)

FDURATION (−) −2.470 ** −2.371 ** −2.393 ** −2.450 ** −2.371 ** −2.600 *** −2.435 **
(−2.55) (−2.44) (−2.56) (−2.54) (−2.46) (−2.69) (−2.51)

COLLUDE*FDURATION (+) 3.242 2.813 1.324 3.118 1.324 3.157 1.106
(1.6) (1.4) (0.65) (1.56) (0.65) (1.63) (0.51)

ONLY_CEO (+/−) −2.371 **
(−1.07)

ONLY_CFO (+/−) −2.393 **
(−2.56)

ONLY_OTHER (+/−) −1.763
(−0.77)

ONLY_CEO_CFO (+/−) 6.547 ***
(3.36)

ONLY_CEO_OTHER (+/−) 7.950 ***
(3.44)

ONLY_CFO_OTHER (+/−) 9.585 ***
(3.21)

CONTROLS Yes Yes Yes Yes Yes Yes Yes
FIRM FE Yes Yes Yes Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes Yes Yes Yes
IND FE Yes Yes Yes Yes Yes Yes Yes
Adj-R2 0.466 0.468 0.476 0.466 0.471 0.473 0.472
N 1510 1510 1510 1510 1510 1510 1510

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively, based on a two-tailed test. All variables
are described in Appendix B.

6. Discussion and Conclusions

This study investigates the impact of executives involved in fraud on firms’ investment
decisions by utilizing AAERs in the U.S. While previous studies primarily examined factors
related to opportunity and incentives within the fraud triangle [5,10,44,45], rationalization
has received limited attention due to data constraints. Executives implicated in fraud often
show aberrant attitudes to rationalize accounting irregularities. This study fills the gap by
exploring how executives use abnormal investment decisions as a means of rationalizing
fraud in light of the critical role of investment decisions in a firm’s long-term sustainability.
Analysis of AAERs from 1981 to 2013 reveals that executives implicated in fraud cases
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tend to make abnormal investment decisions, particularly CEOs and CFOs. Collusive
fraud among executives exacerbates abnormal investment decision-making. The results
also indicate that such executives generally tend to overinvest rather than underinvest,
particularly in R&D expenditure, to conceal or rationalize fraud. The duration of fraud
further amplifies the impact of implicated executives on abnormal investment.

More specifically, the first analysis shows that when executives are implicated in fraud
cases, it results in abnormal investment decisions. Analyzing Chief Executive Officers
(CEOs), Chief Financial Officers (CFOs), and other executives separately, we find that
abnormal investment decisions are more prevalent when the CEO or CFO is implicated.
The findings indicate that executives implicated in fraud cases are more likely to rationalize
their misconduct through over- or underinvestment than those who are unnamed in fraud
cases. We speculate that named executives might perceive that they can compensate for
distorted financial information through inappropriate investments. Moreover, to mask
their own misdeeds, they may strategically choose to overinvest or underinvest [4].

The second analysis presents evidence that collusive fraud among executives leads to
abnormal investment decisions. Analysis according to executive roles indicates that CEO
or CFO involvement in collusive fraud intensifies abnormal investment decision-making.
Conversely, collusion among other executives than the CEO or CFO has no incremental
impact on investment decisions. Li [7] documented that the interconnectedness among
top management team members fosters ‘groupthink’, consequently elevating the risk of
accounting fraud. Building on Li’s findings [7], this study offers additional evidence
that groupthink involving high-level C-suite positions in collusive fraud detrimentally
influences investment decision-making.

Further analysis disaggregates investments by level (overinvestment, underinvest-
ment) and finds that executives involved in fraud generally overinvest rather than un-
derinvest. However, if CEOs or CFOs are implicated or colluding in fraud, they tend to
underinvest by not investing in profitable projects. In the next analysis, we disaggregate
investment by type (capital expenditure, R&D expenditure, and acquisition expenditure);
the results are qualitatively similar to the main results. This shows the robustness of our
findings. Among the three investment types, all implicated executives in our sample
invested in R&D inefficiently to hide or rationalize fraud. Inefficient investment of the
other two investment types (capital expenditure and acquisition expenditure) occurred
only when the CEO or CFO was involved. This indirectly suggests that R&D is an easier
channel through which to disguise fraud than other investment types. Additionally, our
results reveal that the duration of fraud influences the impact of implicated and colluding
executives on abnormal investment, with longer durations showing an increased impact.

By shedding light on the rationalization element of the fraud triangle and offering
insights into the detrimental impact of fraud on investment decisions, this research can
help investors, regulators, and academics. This study extends prior fraud research, which
used novel methodologies, such as network analysis or text analysis in international
contexts [46–48], by utilizing bootstrap analysis to increase statistical reliability in identified
fraud samples and to magnify the fraud rationalization behaviors of executives (particularly
CEOs and CFOs) in relation to abnormal investment decisions in the U.S. market. Investors
may be able to evaluate a firm’s sustainability by analyzing the detailed fraud information
available in AAERs, in which information about fraud cases is continuously updated.
Furthermore, this study underscores the importance and urgency of public disclosure of
fraud by regulators to alert capital market participants. Lastly, academics interested in
ethics-focused education in accounting departments will find this study useful. When
students recognize how abnormal investment decisions can be made at the expense of
curtailed growth or innovation due to fraud, increased awareness of ethical decision-
making will be a preventive control over corporate fraud.
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Appendix A. U.S. Securities and Exchange Commission

Litigation Release No. 19735/22 June 2006
Accounting and Auditing Enforcement Release No. 2443/22 June 2006
SEC v. Scientific-Atlanta, Inc., Civil Action No. 06 CIV. 4823 (PKC) (S.D.N.Y.)
SEC Charges Scientific-Atlanta for Aiding and Abetting and Two Senior Executives for Causing Adelphia’s Reporting Violations
Scientific-Atlanta to Pay $20 Million in Settlement

The Securities and Exchange Commission (SEC) charged Scientific-Atlanta, Inc. with aiding and abetting Adelphia Communications Corporation’s violations of federal securities laws
through a marketing support agreement misused to inflate earnings by $43 million. Scientific-Atlanta settled by paying $20 million in disgorgement. Two senior executives, Wallace G.
Haislip and Julian W. Eidson, consented to cease-and-desist orders for their roles in causing Adelphia’s violations. The SEC’s complaint alleges that Scientific-Atlanta was aware of
Adelphia’s misuse of the agreement, which involved inflating expenses and artificially increasing EBITDA. Without admitting or denying the allegations, Scientific-Atlanta agreed to the
settlement, including payment and injunctions against future violations. Haislip and Eidson, responsible for approving the agreement, settled without admission or denial, agreeing to
cease-and-desist orders. The settlement considers Scientific-Atlanta’s cooperation during the investigation.

Source: SEC.gov | Scientific-Atlanta, Inc.

Appendix B. Variable Definitions

Variable Description

Investment measures

INVEST
INVESTj ,t+1 = α0 + β1TOBINSQj ,t + β2 OCFj ,t+1 + β3ASSET_GROWTHj ,t + β4 PINVESTj ,t+ εj
Sum of capital expenditure, research and development, and acquisition expenditure minus the sale of property, plants, and
equipment multiplied by 100 scaled by lagged total assets.

TOBINSQ Lagged market value of equity plus book value of assets minus book value of equity scaled by total assets.
CFO Operating cash flows scaled by lagged total assets.
ASSETGROWTH Total assets minus the prior year’s total assets, all scaled by the prior year’s total assets.
PINVEST INVEST in prior year.
AINVEST Absolute value of the residuals from Equation (1).
O_INVEST Positive residual values from Equation (3), representing overinvestment.
U_INVEST Negative residual values from Equation (3), representing underinvestment.
ACAPXI Abnormal investment specifically related to capital expenditure.
AXRDI Abnormal investment specifically related to R&D.
AAQCI Abnormal investment specifically related to acquisition expenditure.

Naming and collusion measures

NAMED Indicator variable equal to 1 for executives implicated in reporting fraud in AAERs.
COLLUDE Indicator variable equal to 1 for financial fraud that involves two or more executives, and 0 otherwise.
CEO Indicator variable equal to 1 if only CEOs are named in the fraud case, and 0 otherwise.
CFO Indicator variable equal to 1 if only CFOs are named in the fraud case, and 0 otherwise.
OTHERS Indicator variable equal to 1 if only other executives are named in the fraud case, and 0 otherwise.
CEO_CFO Indicator variable equal to 1 if only the CEO and CFO are named in the fraud case, and 0 otherwise.
CEO_OTHERS Indicator variable equal to 1 if the CEO and other executives are named in the fraud case, and 0 otherwise.
CFO_OTHERS Indicator variable equal to 1 if the CFO and other executives are named in the fraud case, and 0 otherwise.
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Variable Description

Control variables

LEV Total book value of debt scaled by total book value of equity.
ROA Ratio of pretax income to total assets.
MTB Market-to-book ratio of market capitalization to total assets from the prior year.
SG Sales in year t minus sales in year t − 1, all scaled by sales in year t − 1.
FIN Sum of equity and debt issued in the current period scaled by total assets.
FAGE Natural logarithm of the number of years the firm has reported in Compustat.
FDURATION Natural logarithm of fraud duration from the fraud-initiated year to the fraud-detected year.
MAQ Residuals from the accruals quality model [42].
DISCA Discretionary accruals measured as the residuals from the accruals model [43].
STD_XINV Standard deviation of INVEST for the period t − 5 to t − 1, scaled by average assets for the same period.
STD_OCF Standard deviation of cash flows for the period t − 5 to t − 1, scaled by average assets for the same period.
STD_SALE Standard deviation of sales for the period t − 5 to t − 1, scaled by average assets for the same period.

ZSCORE Bankruptcy score measured with (3.3 × Pretax Income + Sales + 0.25 × Retained Earnings + 0.5 × (Current Assets − Current
Liabilities)), all scaled by total assets.
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