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Abstract: Accounting fraud is a highly unethical management activity with a significant negative
influence on stakeholders, which can harm a firm’s long-term sustainability prospects. Given the
considerable progress in this field, a comprehensive theoretical organization of the research, along
with a trend analysis, are needed. This study employed network text analysis to systematically
analyze the research trends in accounting fraud by combining text mining techniques and network
analysis. Unlike other studies on research trends that present statistical data by classifying research
topics and methodologies, this study formed networks using the trait information of studies, such as
“keywords” and “authors”, and conducted analyses such as centrality and cluster analyses. These
exercises allowed for the identification of key research areas and groups. The results suggest that the
literature on accounting fraud was developed based on six keywords: fraud detection techniques,
executive compensation, assessments of fraud risks in audit processes, forensic accounting, corporate
governance, and various topics related to top management. Overall, authorship analysis suggests
that the key cluster contributors are Carpenter, Jones, Brazel, Zimbelman, Cohen, Cumming, Carcello,
Kaplan, and Lennox.

Keywords: accounting fraud; network text analysis; research trends; sustainable accounting

1. Introduction

While ethical and sustainable management have become popular terms in the cor-
porate world, high incidences of accounting fraud exist and have a significant impact on
firms across all industries. The Enron Corporation serves as a case in point: once one of the
seven largest natural gas trading companies in the United States, it engaged in accounting
malpractice involving the deliberate manipulation of financial records to present favor-
able corporate performance and eventually filed for bankruptcy in 2007. In other words,
accounting fraud is a highly unethical management activity with a significant negative
influence on stakeholders and can harm a firm’s long-term sustainability prospects. Ac-
counting ethics is associated with corporate sustainability, and accounting transparency
has become a critical requirement for major companies. However, the management teams
of many firms are still tempted to falsify records, multiple cases continuing to be reported
as the result of weak corporate governance, management, and sustainable accounting. As
for sustainable accounting, our study is indirectly associated with sustainable accounting,
given that business organizations’ sustainability in economic, social, and environmental
impacts can be developed based on the financial accounting reporting [1]. The so-called
sustainability accounting framework can then be established based on the financial report-
ing, given that financial reporting can act as a performance evaluation of sustainability
and as a means of communication of accounting information [1]. One of most important
attributes of the sustainability accounting framework is “transparency”, free from errors
and material omission or manipulation of accounting information. We believe that our
study is indirectly connected to sustainable accounting, although studies on a link between
social and/or environmental factors and accounting fraud are rare.
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Many theoretical and empirical studies have explored why executives engage in fi-
nancial malfeasance and how such behaviors affect a firm. Accounting fraud research
has been conducted in various disciplines and, over the past several decades, many re-
searchers have endeavored to explain the causes and consequences of accounting fraud
and published manuscripts in various scholarly journals. These journals cover a variety of
topical issues such as corporate governance, auditing, financial reporting, regulation, and
fraud examination.

Given the considerable progress in this field, a comprehensive theoretical organiza-
tion of the research is needed, along with exploring future research topics for accounting
scandals using trend analyses. Several studies have reviewed the literature on account-
ing fraud. For instance, Hogan et al. [2] summarized the findings of financial statement
fraud-related articles, identifying the characteristics of fraudulent firms in the context of
the fraud triangle, and highlighted the role of auditors in fraud prevention and detection.
Trompeter et al. [3] extended this view and focused on fraud in other fields such as crimi-
nology, ethics, finance, organizational behavior, psychology, and sociology. Most recently,
Amiram et al. [4] included other forms of financial reporting fraud and discussed the main
findings and challenges that researchers face. These studies were investigated to include
more descriptive and comprehensive approaches by summarizing different methodologies,
findings, and motivations of fraud-related articles and to present the authors’ insights.
Uysal [5] used a similar methodological approach—bibliometric analysis—to our research
to examine citation patterns and author influence on accounting ethics research because
the methodology is useful for identifying and better understanding trends in business
ethics such as moral reasoning in an accounting field. In addition, some research articles
have synthesized information from various accounting fraud studies using text mining
techniques to detect accounting report fraud by analyzing the clues in the quantitative and
qualitative textual information. However, a few researchers have carried out a system-
atic trend analysis in accounting fraud for exploring changes in emphasis in the research
field, future research topics, and research groups. A comprehensive overview of current
fraudulent accounting research is needed to integrate the diverse theories and practices
of fraud prevention and detection and to explore future research topics. Therefore, the
main purpose of this study was to systemically analyze research trends, propose future
research suggestions, and find leading research groups in accounting fraud using network
text analysis.

This study contributes to the literature as follows. This study not only thoroughly
examined academic journals from the accounting fraud literature from causes to conse-
quences, but it also suggests trends in the literature, enabling audiences to better grasp the
literature in a comprehensive approach. Second, this study employed network text analysis
to systematically analyze the research trends in accounting fraud by combining text mining
techniques with network analysis. Prior studies conducted the network text analysis to
identify rankings and patterns on accounting academic journals and influential authors,
given that these studies systemically calculate the influence of journals and authors using a
scientific basis [6,7]. Further, the network text analysis enables researchers to track trends
of vast amounts of influence of academic journal publication and authorship compared to
traditional review research. The key components of the text form a network of keywords,
from which major topics and research clusters are identified based on the positions and
link structures of the nodes in the network. Unlike other research trend studies that present
statistical data by classifying research topics and methodologies, this study forms networks
by using trait information for studies, such as “keywords” and “authors”, and conducts a
variety of related analyses such as centrality and cluster analyses. These exercises make it
possible to identify key research areas and groups.

The remainder of this paper is organized as follows. The following section reviews the
existing studies on accounting fraud, and Section 3 introduces the network text analysis.
Section 4 presents the findings of the network analysis, while Section 5 explains the
implications of the study’s results and the scope for future research. We used NetMiner
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4.0 for network analysis. NetMiner has been used in many recent network text analyses,
because it allows researchers to explore the network data visually and interactively [8].

2. Literature Review

In the accounting literature, fraud refers mainly to financial statement fraud, which
can be described to a greater or lesser degree by using various terms such as financial
misreporting, financial misconduct, financial misstatement, accounting fraud, accounting
irregularities, corporate fraud, and financial fraud. For convenience, we refer to “fraud”.
Most articles focus on financial statement fraud, as an intentional misstatement made by
managers, auditors, and other individuals and/or parties at the expense of shareholders,
while other forms of fraud are insider trading and asset misappropriation. Fraud-related
research has addressed various issues in explaining the causes, consequences, and detection
models [9–11].

Prior studies provide empirical evidence on the determinants of fraud. For example,
Dechow et al. [9] explored the reasons why firms perpetuate financial statements in viola-
tion of the US Generally Accepted Accounting Principles based on the debt hypothesis and
the bonus hypothesis. By using a sample of accounting and auditing enforcement releases
(AAERs), they found that firms were more likely to commit fraud when they have higher
debts than non-fraud firms and weak corporate governance, as (1) they have a smaller
audit committee and (2) were less independent of the board of directors. Significantly,
more fraud firms violated their debt covenants compared to non-fraud firms, supporting
the debt covenant hypothesis as a strong motivation for fraud.

Gerety and Kenneth [10] suggested that a main cause of fraud could occur because
the financial market bears the expensive costs to precisely assess the value of firms’ assets.
The authors noted that firms with high intangible assets could make it more difficult to
value their assets than firms with high hard assets, which can be relatively easily measured.
Inevitably, it is hard for the market to catch up to corporate misconduct due to the fact of
such high costs of verification.

Giroux [11] discussed the unprecedented large accounting scandals, such as Enron,
WorldCom, Tyco, and Adelphia, and factors that they incurred. While greed and hubris
are reiterated, the author pointed out that meeting earnings benchmarks, such as meeting
analyst forecasts and performance-based executive compensation, could be major new
factors that caused scandals.

Other studies indicate that weak corporate governance mechanisms, such as a board
of directors and an audit committee, can exacerbate the incidence of fraud. Among others,
Beasley [12] highlighted the importance of board independence in preventing financial
statement fraud by focusing on the board of directors and audit committees. The found
that a higher composition and longer tenure of outside directors can mitigate the likelihood
of fraud incidences, while an audit committee does not significantly affect the likelihood of
fraud. Further, Beasley et al. [13] investigated corporate governance and fraud types in
three unique industries: technology, healthcare, and financial services. They found that
fraud occurs more frequently in these three industries than in others and that revenue
manipulation is more prevalent in the technology industry. Additionally, they pointed
out that the fraudulent firms in financial services are more frequently involved in asset
misappropriation. Firms in the technology and financial service industries have weak
governance mechanisms and fewer independent directors and committee members in an
audit committee. Cohen et al. [14] examined the role of corporate governance in the audit
processes and how auditors consider corporate governance mechanisms when they perform
an audit. They found that auditors regard top management as a primary representative of
corporate governance, which is contrary to the agency theory that views top management
as an entity overseen by various governance mechanisms such as a board of directors and
an audit committee. Moreover, auditors were found to perceive an audit committee as
a weak governance mechanism for effective monitoring. Abbott et al. [15] assumed that
an audit committee’s effectiveness was based on (1) the committee members’ proactive
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attitude towards strong corporate governance (activity) and (2) the role of external audit
committee directors, increasing firm reputation by effectively monitoring management and
by increasing independence, which is an important factor of whether firms can be subject
to an SEC investigation due to the fact of financial misstatement.

Prior studies also concentrated on external audit procedures and/or external auditors.
Carcello and Nagy [16] suggested that fraud occurs frequently within the first three years
of a contract between an audit firm and a client firm, whereas a longer audit tenure does
not necessarily incur fraud. Some studies investigated beneficial ways for auditors to
deal with the fraud risk during an audit procedure. In their experiment study, Hoffman
and Zimbelman [17] suggested that both strategic reasoning and brainstorming can be
useful for external auditors for better fraud detection, while it might be difficult to adjust
their standard audit procedure according to fraud risks. Brazel et al. [18] found that fraud
firms show a greater gap between financial measure, such as revenue growth, and non-
financial measure, such as employee growth, than non-fraud firms, suggesting that firms’
non-financial performance measures can be a useful red flag for external auditors to assess
fraud risks.

Another stream of fraud-related research suggests that fraud transpires because of
excessive executive compensation. In this respect, Burns and Kedia [19] examined the
effect of CEO compensation packages on accounting statements and found that among the
components of CEO compensation, stock option sensitivity to stock prices can incentivize
a CEO to misreport at the expense of shareholders. Their study guides future research
in that the cost and benefit analysis of a CEO committing fraud should be explained in
terms of the substantial costs that arise from misreporting such as labor market penalties.
Efendi et al. [20] found that a CEO’s deep in-the-money stock option increases the likeli-
hood of accounting restatement, because excess stock option compensation can provide
a CEO with the incentive to focus on an increase in short-term stock prices to increase
personal wealth. These studies suggest that equity-based compensation can incentivize
a CEO to engage in fraud; however, other studies provided counterevidence as follows.
Erickson et al. [21] investigated whether the equity incentives of the top five executives
contributed to accounting fraud. They found that in comparison between fraud firms and
non-fraud firms based on industry, year, and firm size, equity incentives were not signifi-
cantly associated with the likelihood of fraud. Further, there was no significant evidence
that top executives unusually sell off their stocks during the fraud period compared to
the matched non-fraud firms. Armstrong et al. [22] found no positive association between
a CEOs’ equity-based compensation and the likelihood of accounting irregularities after
controlling for corporate governance, firm financials, and market-wide characteristics
between fraudulent and non-fraudulent firms using propensity score matching. Even so,
fewer accounting irregularities occur for higher CEO equity incentives, as opposed to the
results of some existing studies [19,20].

Several studies investigated the consequences of fraud by actors such as managers,
directors, entities, and even fraudulent firms. Dechow et al. [9] suggested that fraud firms
become penalized after fraud was announced to investors, plummeting stock prices, and
the increase in the bid–ask spreads supported that fraud firms could experience higher cost
of capitals due to the failure of a company’s trustfulness. Their study contributes to the
literature by explaining why firms commit financial statement fraud based on accounting
theory, bonus hypothesis and debt covenant hypothesis, and by identifying the causes
and consequences of committing fraud. Farber [23] investigated how fraudulent firms
recover credibility from investors and capital markets and found results consistent with
the findings of prior studies that weak governance increases the likelihood of financial
statement fraud. The author also found that capital markets still question the credibility
of fraudulent firms, in that analyst following and institutional holdings remain constant
before and after fraud detection. However, these firms take, on average, three years to
meet the board composition of outside directors and to overcome the number of audit
committees compared to non-fraudulent firms, and their efforts to strengthen corporate
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governance seem to lead to superior stock performance. Graham et al. [24] investigated
the consequences of restatement firms regarding bank loan contracts. After restatement
announcements, firms bear significant economic costs, pay higher amounts of upfront
and annual fees for bank loans, and experience short-term maturity and tighter covenant
restrictions. Moreover, after restatement, the number of lenders decreases significantly.
Their study focused on debt holders’ actions after restatement, while prior studies examined
equity holders’ actions. Karpoff et al. [25] identified the consequences of firms violating
one or more of the three provisions of the Securities Exchange Act of 1934, as amended
by the Foreign Corrupt Practices Act of 1977, regarding the accuracy of bookkeeping,
adequacy of internal control systems, and transparency of financial reporting without
intentional falsification or poor internal control. Their results indicated that managers’
financial penalties were significant. Specifically, approximately 93% of the sample lost their
positions, and the majority were forcefully dismissed by the end of the law enforcement
period. Approximately 28% of the participants were subject to criminal charges and
penalties. Fich and Shivdasani [26] examined firms subject to shareholders’ class action
lawsuits and found that there was no necessarily abnormal turnover of outside directors in
the fraud firms. In addition, they found that financial fraud significantly affected outside
directors as well as the top executives of fraudulent firms during the post-fraud detection
period and that outside directors significantly lost their directorships in other firms.

Palmrose and Scholz [27] focused on the association between (non)core earnings
restatements, and the likelihood of litigation and monetary penalty. Specifically, they
posited that firms with manipulated core components, revenue restatement, that are recur-
ring and permanent are pervasive enough to face lawsuits than firms with manipulated
non-core components in the financial statement, which are non-recurring and transitory.
Kim et al. [28] suggested that socially responsible firms tend to be less involved in financial
misreporting subject to SEC investigations. McNichols and Stubben [29] found that manip-
ulating firms subject to SEC investigations tend to over-invest more than non-manipulating
firms, while they curbed overinvestment to meet the efficient investment level during a
post-manipulating period. Moreover, one study investigated the role of the press as an
informational intermediary to disseminate information on the accounting fraud. Miller [30]
found that the press produces public information on the predication of fraudulent firms in
their early stages by both directly generating original articles and simply redelivering exist-
ing information produced by management and/or other information channels. Further, the
author suggested that when the press issues new information based on reporter-generated
analysis, it can act as a monitor and become informative for fraudulent firms, while simply
re-disseminating existing information is not informative. Schrand and Zechman [31] indi-
cated that overconfident executives are more prone to intentional financial misstatements
because of more optimistic biases.

Some studies have tempted to combine various accounting fraud studies using text
analysis. Sharma and Panigrahi [32] suggested a comprehensive review of the studies
on the application of data mining methodologies to detect accounting fraud. Wang [33]
presented a comprehensive overview of the existing literature on data mining algorithms
related to the topic of automated accounting fraud. Ramos Montesdeoca et al. [34] carried
out text mining to analyze 156 accounting fraud articles published in high-impact jour-
nals during the period 2000–2018. They found that the articles can be grouped into five
categories: auditors, triangle of the fraud, company organization, psychological aspects,
and technologies of the information. Based on systematic literature review, Omair and
Alturki [35] indicated that the main data mining techniques used in accounting fraud are
artificial neural networks, logistic regression, and support vector machine.

Some studies examined databases used in accounting fraud. Karpoff et al. [36] exam-
ined four popular databases: (1) the Government Accountability Office, (2) Audit Analytics,
(3) the Stanford Securities Class Action Clearinghouse database of securities class action
lawsuits, and the Securities and Exchange Commission’s Accounting and Auditing En-
forcement Releases, and suggested implications for choosing proxies and databases for
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different empirical tests. Donelson et al. [37] documented that how the use of both private
enforcement actions and public enforcement actions can affect research implications for
accounting fraud.

3. Network Text Analysis

This study used network text analysis to understand the research trends in accounting
fraud. While existing studies have classified research based on research topics, theory,
and methodology and presented the results of descriptive analyses, the network analysis
approach allows for an exploratory identification of research trends using “keywords”,
“authors”, and “abstracts”, which are representative of the analyzed studies. The network
analysis breaks the text down into key components, the results thus not being based on
the subjective viewpoint of the researcher while also allowing for the analysis of semantics
embedded within the text. The text for analyses is usually quite extensive, as it comes
from research papers, news articles, speeches, and reports. However, this study focused on
analyzing research papers related to accounting fraud.

Network analysis is used in accounting research to analyze the research trend.
Worrel et al. [38] provided a systematic review of accounting information system research
using network analysis. They constructed author network and analyzed aspects of net-
work structure based on betweenness, closeness, and degree centrality. Wakefield [7] built
the accounting journal network to measure each journal’s contribution to the context of
accounting research using network diagram. Euske et al. [39] constructed a network based
on a citation matrix, which is a proxy for research collaborations among authors. They
assessed the relationship among researchers in managerial accounting based on network
density and centrality analysis.

The analysis requires the construction of a network composed of links that connect
the different nodes. In the analysis of research trends, keywords, authors, and research
papers are generally used as network nodes.

Typically, to construct a keyword network, frequently occurring keywords are ex-
tracted from the study abstract or keywords. This study utilized the keywords created by
the author(s) to extract keywords from the abstract that presented term frequency–inverse
document frequency, which means that frequently occurring words from the text may not
be significant. For example, words such as “analysis” and “results” appear frequently in
the abstracts of papers but are not representative of the study. By contrast, the keywords
proposed by the author(s) tend to be more representative of the research topic. Therefore,
the keyword network can be viewed as a network of research topics and is widely used to
identify related trends. The author network includes all authors as nodes. The analysis of
this network allows for the most influential researchers and research groups in a research
topic to be identified in order to understand how the research area has developed. Under-
standing how research groups have contributed to developing research topics allows the
analysis of research trends, while constructing a network using papers as nodes allows
the analysis of the citation network. The research paper nodes referenced by a referencing
node (paper) define the link direction. The citation network allows for co-citation and
PageRank analyses, thus enabling the selection of research papers that are essential to a
research topic.

However, this study investigated research trends by constructing networks with key-
words and authors as nodes. The network analysis process can be described as follows.
First, keywords (or authors) were matched with research papers to create a two-mode
network. The links in the two-mode network were directionless and connected the key-
words (or authors) to the research papers. One research paper node was associated with
multiple keyword (or author) nodes. The research paper nodes were not connected to the
links and neither were the keyword (or author) nodes, making it challenging to analyze
research trends using the two-mode network. It was thus necessary to construct networks
of keywords (or authors) for the centrality and cluster analyses.
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Second, the two-mode network of research articles and keywords (or authors) was
converted to a one-mode network of keywords (or authors). The basic principle of the
one-mode network conversion is as follows. In a two-mode network scenario, where paper
“A” is connected to keywords “a”, “b”, “c”, “d”, and “e”, and paper “B” is connected to
keywords “d”, “e”, “f”, and “g”, keywords “d” and “e” are reoccurring and can be viewed
as related to each other. In other words, the co-occurrence of keywords (or authors) in
multiple papers implies a strong correlation between them. The extent of the occurrence is
estimated using cosine similarity, the values of which can be used to connect the keywords
(or authors) with directionless nodes, thus creating a one-mode network composed of only
keywords (or authors).

Third, this study utilized a one-mode network to analyze centrality and identify
the influence of individual keywords and authors. The node with the highest activity
had a high centrality degree; if it actively connected other keywords (or authors), it had
a high betweenness centrality value and could be described as having large scalability.
Furthermore, the cluster structure was used for clustering. Keywords of the same cluster
signified a specific research area, while author clusters signified research groups.

This study analyzed papers published in international journals to understand the
research trends in accounting fraud. Scopus, a leading global academic journal database
created by Elsevier in 2004, was used to search for papers. Scopus is increasingly used
in research trend analysis, because it is the largest abstract and citation database in the
field of management and social science, and offers comprehensive functions to synthesize
bibliometric data [40–42]. We searched for “accounting fraud” and “fraudulent accounting”
keywords in all journals indexed in Scopus, identifying 932 papers as final analysis targets.

The network text analysis steps used for analyzing accounting fraud research trends
are summarized in Table 1.

Table 1. Method used for network text analysis.

Steps

1. Selection of database and articles

− Database: Scopus (2002–2020)
− Searching words: “accounting fraud” and “fraudulent accounting”
− Refining keywords: the reliability of keyword refinement was confirmed by

consulting two
− Researchers in the management sector

2. Building a two-mode network (nondirectional)

− Relationship between research paper nodes and keyword nodes (or researcher nodes)

3. One network transformation using inner product or cosine similarity

− Built by keyword nodes (or researcher nodes)

4. Network analysis

− Centrality: degree and betweenness centrality
− Clustering analysis (community analysis)

4. Results
4.1. Subjects

As previously mentioned, this study used the Scopus academic database to search for
research articles on accounting fraud. “Accounting fraud”, “accounting scandals”, “fraud
accounting”, and “fraudulent accounting” were selected as searched keywords because
most previous research on accounting fraud suggested these keywords. We only included
research papers published in English and excluded books and proceedings; this process
yielded 932 research papers.

As per Figure 1, papers on accounting fraud began to surface in the 2000s and have
been published continuously to date. In the early 2000s, corporate governance and the var-
ious risk assessments of accounting fraud were considered mainstream. Church et al. [43]
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examined the factors that affected internal auditors’ considerations of financial reporting
fraud, and Saksena [44] discussed the internal and external environmental factors that lead
to fraud. From 2003 to 2005, many studies related to the determinants and risks of fraud
commission and consequences of fraud detection were published [23,45–52].

Sustainability 2021, 13, x FOR PEER REVIEW 8 of 27 
 

As per Figure 1, papers on accounting fraud began to surface in the 2000s and have 
been published continuously to date. In the early 2000s, corporate governance and the 
various risk assessments of accounting fraud were considered mainstream. Church et al. 
[43] examined the factors that affected internal auditors’ considerations of financial re-
porting fraud, and Saksena [44] discussed the internal and external environmental factors 
that lead to fraud. From 2003 to 2005, many studies related to the determinants and risks 
of fraud commission and consequences of fraud detection were published [23,45–52]. 

 
Figure 1. Articles by year. 

In the late 2000s, many studies from various stakeholders, such as legislators and 
directors as well as auditors, executives (CEOs and/or CFOs), directors, and whistleblow-
ers, have been published [21,26,53,54]. Subsequently, many research papers have been 
published, which indicates an increasing trend. As a result, research topics have become 
more specific and specialized with an increase in corporate social responsibility [55–58]. 
The main journals that published these papers are the ones listed in Table 2. 

Table 2. Articles by journal. 

Journal Number of Articles 
Journal of Business Ethics 57 

Managerial Auditing Journal 57 
Accounting Review 53 

Issues in Accounting Education 37 
Journal of Accounting Research 28 

Auditing 27 
Contemporary Accounting Research 24 

Journal of Financial Crime 24 
Critical Perspectives on Accounting 18 

Journal of Financial Economics 14 
Accounting Horizons 13 

Journal of The International Academy for Case Studies 13 
International Journal of Accounting Information Systems 12 

Current Issues in Auditing 11 
Journal of Accounting and Economics 10 

Journal of Accounting Education 10 
Journal of Corporate Finance 10 

Federal Register 9 
Academy of Accounting and Financial Studies Journal 9 

Accounting, Organizations and Society 9 
Accounting and Finance 9 

0

20

40

60

80

1980 1985 1990 1995 2000 2005 2010 2015 2020
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In the late 2000s, many studies from various stakeholders, such as legislators and
directors as well as auditors, executives (CEOs and/or CFOs), directors, and whistleblow-
ers, have been published [21,26,53,54]. Subsequently, many research papers have been
published, which indicates an increasing trend. As a result, research topics have become
more specific and specialized with an increase in corporate social responsibility [55–58].
The main journals that published these papers are the ones listed in Table 2.

Table 2. Articles by journal.

Journal Number of Articles

Journal of Business Ethics 57
Managerial Auditing Journal 57

Accounting Review 53
Issues in Accounting Education 37
Journal of Accounting Research 28

Auditing 27
Contemporary Accounting Research 24

Journal of Financial Crime 24
Critical Perspectives on Accounting 18

Journal of Financial Economics 14
Accounting Horizons 13

Journal of The International Academy for Case Studies 13
International Journal of Accounting Information Systems 12

Current Issues in Auditing 11
Journal of Accounting and Economics 10

Journal of Accounting Education 10
Journal of Corporate Finance 10

Federal Register 9
Academy of Accounting and Financial Studies Journal 9

Accounting, Organizations and Society 9
Accounting and Finance 9

International Journal of Financial Research 9
International Journal of Scientific and Technology Research 9

Journal of Accounting and Public Policy 9
Journal of Business Finance and Accounting 9

Review of Accounting Studies 9
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4.2. Keyword Analysis
4.2.1. Keyword Analysis for Papers Published: 2002–2014

This study created a two-mode network composed of keywords from 932 papers.
In constructing the two-mode network, we only considered the keywords presented by
the authors that occurred more than twice in the articles. Researchers often use different
keywords with the same meaning such as “accounting fraud” and “fraudulent accounting”.
To ensure the representativeness of keywords, we consulted two accounting experts and
conducted a keyword unification process to eliminate synonymous keywords.

As the importance of business intelligence systems, information technology (IT) on
accounting information systems (AIS), and IT audit [59,60] were found to increase since
2015, we analyzed the keywords based on two periods: 2014 and before and from 2015
to 2020.

A word cloud, as seen in Figure 2, was created using the frequency of the keywords
using the manuscripts published in 2014. Larger keywords indicate a higher frequency.
There is no relative significance to the location of a keyword on a word cloud. “Financial
reporting”, “auditing”, and “corporate governance” were identified as the most frequently
occurring keywords. We distinguished auditing from corporate governance because the
former accounts for a major school of thought in the literature, while the latter constitutes
internal and external corporate governance mechanisms, other than external auditors.
Cosine similarity was calculated to form a one-mode network composed of only keyword
nodes. The cut-off value of the cosine similarity was 0.1, and the formula we used was:

Cosine Similarity =
∑n

k=1 CikCjk√
∑n

k=1 C2
ik

√
∑n

k=1 C2
jk

(1)

where Ci is the appearance frequency of keyword i, Cj is the appearance frequency of
keyword j, and k represents each research paper.
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In a network diagram, nodes represent each research article’s keywords or authors. A
link in a network is one of the connections between the nodes. There was no directionality
in the links between the nodes in this study. Figure 3 illustrates the one-mode network
from 2002 to 2014. The keyword node locations in Figure 3 are not significant. The keyword
nodes that are connected with links and those that are highly correlated are located closer
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to each other. Figure 3 shows that many keywords are close to one another on the keyword
network, while some keywords, such as “misconduct” and “moral reasoning”, are isolated
on the keyword network, which shows that they were quite heterogeneous from those of
other keywords. The network diagram was constructed using NetMiner 4.0 and is called a
Spring Map according to the approach of Kamada and Kawai [61].
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We also conducted a centrality analysis to identify the most actively researched topics,
which expanded the research field. For this analysis, we measured the degree centrality
and betweenness centrality. Degree centrality calculates the extent to which a node is
connected to other nodes via links in the network:

Degree Centrality =
∑ Weight o f Incident Links

Number o f Nodes − 1
(2)

Betweenness centrality depicts the extent to which a specific node serves as a medium
for the other nodes. Although the degree centrality of a node may be low, if it is linked
with nodes with high degree centrality values, it can result in a high betweenness centrality
value. Therefore, nodes with high betweenness centrality values connect node groups:

Betweenness Centrality =
∑j<k gjk(ni)/gjk[

(g−1)(g−2)
2

] (3)
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where gjk is the number of shortest paths between nodes j and k, gjk(ni) is the number of
shortest paths between nodes j and k that contain node i, and ((g − 1)(g − 2)/2) shows how
many node pairs do not contain ni.

Tables 3 and 4 report the degree centrality and betweenness centrality results from 2002
to 2014, respectively. “Financial reporting”, “Fraud examination”, “Corporate governance”,
“Regulation”, and “Accounting standard” are the primary subtopics explored in the past.
For betweenness centrality, the major subtopics linked to various subtopics are “Financial
reporting”, “Fraud examination”, “Corporate governance”, “Auditing”, and “Regulation”.
Despite the slight differences in ranks, the results are similar between degree centrality
and betweenness centrality. This implies that the major keywords in most studies on fraud
research overlap, and since financial statement fraud is related to financial reporting, it is a
violation of the securities law (Regulations) and involves top management and/or boards
of directors (Corporate governance) and external auditors (Auditing). The lower values
of degree centrality and betweenness centrality show some distinction between the two
measures. In degree centrality, the major keywords following “Auditing” are “Risk”,
“Litigation”, “Integrity”, “CEO”, “Management”, “Ethics” among others. Regarding
betweenness centrality, the major keywords after “Regulation” are “Accounting Standard”,
“Risk”, “Ethics”, “Disclosure”, “Litigation”, “Accounting”, “Management”, and others.

Table 3. Degree centrality results (2014 and before).

Keyword Node Degree Centrality

Financial Reporting 0.211538
Fraud Examination 0.201923

Corporate Governance 0.192308
Regulation 0.163462

Accounting Standard 0.153846
Auditing 0.153846

Risk 0.125
Litigation 0.125
Integrity 0.115385

CEO 0.105769
Management 0.105769

Ethics 0.105769
Accounting 0.105769

USA 0.096154
Disclosure 0.096154
Earnings 0.076923

AAER 0.076923
Executive Compensation 0.076923

Table 4. Betweenness centrality results (2014 and before).

Keyword Node Node Betweenness Centrality

Financial Reporting 0.210838
Fraud Examination 0.174484

Corporate Governance 0.122679
Auditing 0.110125

Regulation 0.08757
Accounting Standard 0.083437

Risk 0.071468
Ethics 0.070172

Disclosure 0.064762
Litigation 0.062083

Accounting 0.057963
Management 0.056353

USA 0.030443
CEO 0.030278

Integrity 0.029668
Asset Misappropriation 0.028028

Financial 0.024575
Neural Network 0.024154

China 0.023409
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Table 5 presents the results of cluster analysis from 2002 to 2014.

Table 5. Clustering analysis results (2014 and before).

Keyword Description

Cluster 1 Neural network, logistic regression,
meta-learning, textual analysis, and data mining

Cluster 1 focuses on fraud detection techniques. Especially,
highly cited papers discuss the effectiveness of neural

network and data mining techniques to detect financial
statement errors [62,63].

Cluster 2 CEO, AAER, narcissism, SEC, and penalties

Cluster 2 centers on the effect of CEO narcissism on
accounting fraud. This line of research focuses on

identifying top executives’ individual attributes as fraud
determinants [64].

Cluster 3 CSR, real earnings management, and
investor protection

Cluster 3 discusses how corporate social responsibility
affects the various forms of financial reporting [28].

Cluster 4 Auditor, tolerance, expertise, judgment, and
problem-based learning

Cluster 4 represents auditor, tolerance, expertise, and
problem-based learning.

Cluster 5 Audit, assessment, non-financial measure,
strategic reasoning, and detection

Cluster 5 represents the studies on auditors’ efforts on fraud
risk in the audit process. Specifically, strategic reasoning

and brainstorming are used.

Cluster 6 Social ties, accounting firms, and corruption Cluster 6 includes social ties among directors,
and corruption.

By applying clustering analysis, this study confirmed whether groups were formed
between the research topics. We utilized the community analysis method provided by
NetMiner 4.0 [65].

The keyword network analysis resulted in a total of six clusters. Cluster 1 includes
major keywords that represent fraud-detection techniques: neural network, fuzzy logic,
logistic regression, meta-learning, data mining, and business intelligence. Based on these
keywords, Cluster 1 represents studies related to fraud detection techniques to identify
fraud risk factors or alleged red flags. Traditionally, existing studies have applied vari-
ous types of detection tools, including financial ratios, such as liquidity, efficiency, and
profitability, using numbers on financial statements and/or logistic regression [66]. Ad-
ditionally, many studies developed improved models using data mining such as various
types of neural networks, meta-learning, discriminant analysis [62]. Green and Choi [63]
suggested that neural networks can detect fraudulent errors in financial statements by
simultaneously investigating any changes in the relationships among multiple account
balances. Lin et al. [67] showed that, among various neural networks, integrated fuzzy
neural networks outperform other detection techniques and artificial neural networks.
Abbassi et al. [68] documented that the meta-learning approach and machine learning in
business intelligence approaches are especially useful in detecting red flags in financial
statements by capturing complex contexts and vague nuances. Cluster 2 consists primarily
of studies focusing on CEOs. Major keywords include “CEO”, “AAER”, “narcissism”,
“SEC”, and “penalties”. Prior studies identified the individual characteristics, styles, and
attributes of CEOs and their impact on accounting fraud. Highly narcissistic CEOs can
make bold decisions that are detrimental to companies. Eventually, these CEOs show a
positive association with accounting fraud [64]. In Cluster 3, the keywords are corporate
social responsibility (CSR), real earnings management, and investor protection. Socially
responsible firms are negatively associated with firms’ accrual earnings management and
real earnings management and are subject to a lesser degree to accounting, auditing, and
enforcement releases (AAERs) [28]. Cluster 4 represents auditor, tolerance, expertise, and
problem-based learning. Carcello et al. [45] suggested that high industry expertise for audi-
tors can significantly reduce the occurrence of fraud. In Cluster 5, one study conducted an
experimental analysis to increase auditors’ awareness of the importance of fraud risk. Us-
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ing strategic reasoning and brainstorming, the study confirmed that these two techniques
can help auditors conduct better audit procedures in terms of fraud risk [17]. Cluster
6 shows that the social ties among the board of directors inside and outside firms can
significantly affect earnings management. Directors showing high earnings management
in firms can influence other firms as directors [69].

Overall, our cluster analysis suggests that the literature on accounting fraud was
developed based on six keywords: fraud detection techniques, CEO attributes, assessments
of fraud risks in audit processes, forensic accounting, corporate governance, and various
topics related to top management. The cluster analysis can coincide with early prior studies
in the literature, focusing on determinants of accounting fraud, such as weak corporate
governance [9,10], audit procedures [16], and executive attributes [31], in early 2000s.

4.2.2. Keyword Analysis for Papers Published: 2015–2020

In Figure 4, a word cloud using the frequency of the keywords according to published
manuscripts between 2015 and 2020 is shown. “Financial reporting”, “Auditing”, and
“Corporate governance” are the most frequently occurring keywords. Interestingly, during
this period, “Forensic accounting”, “Fraud risk”, and “Fraud triangle” were also frequent.
Figure 5 illustrates the one-mode network from 2015 to 2020. Cosine similarity was
calculated to form a one-mode network composed of only keyword nodes. The cut-off
value of the cosine similarity was 0.1. A few keyword nodes were isolated on the keyword
network, and the keyword nodes were closer on the keyword network compared to the
network map in Figure 3. This shows that interrelations among accounting fraud research
keywords have strengthened over time.

Similar to the keyword analysis from 2002 to 2014, “Auditing,” “Financial reporting”,
“Corporate governance” and “Fraud examination” were the top keywords. Moreover, some
new topics were identified such as the fraud-detection-related keywords: “Fraud risk”,
“Fraud triangle”, “Data mining”, “Machine Learning”, and “Big data”. Table 6 shows the
keyword frequencies from 2015 to 2020.
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Table 6. Keyword frequency from 2015 to 2020.

Keyword Degree

Auditing 87
Financial Reporting 77

Corporate Governance 69
Fraud Examination 31

Forensic Accounting 27
Ethics 22

Fraud Risk 19
Regulation 18

Fraud Triangle 18
Fraud Detection 18
Whistleblowing 16

China 14
Fraud 13

Disclosure 13
CEO 12

Corruption 10
CSR 10
CFO 10

Earnings Management 10
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Table 6. Cont.

Keyword Degree

Fraud Diamond 8
Reputation 8

Corporate Fraud 7
Litigation 7
Malaysia 7

Data Mining 7
Executive Compensation 7

Management Fraud 6
Brainstorming 6

Accounting 6
Corporate 6

Rationalization 6
Nonfinancial Measures 5

Textual Analysis 5
Stock Market 5

Accountability 5
AAER 5

Detection 5
Banking 5

Machine Learning 5
Pressure 5

Opportunity 5
Investors 4

COSO 4
Fraud Pentagon 4

Big Data 4

Tables 7 and 8 show the results for degree centrality and betweenness centrality
from 2015 to 2020, respectively. Notably, prior to 2015, “Auditing”, “Fraud examination”,
“Corporate governance”, and others were dominant; however, since 2015, although they
were still highly ranked, fraud detection and its related techniques became more popular.

Table 7. Results of degree centrality (papers published 2015–2020).

Keyword Degree Centrality

Fraud Detection 0.117647
Fraud Triangle 0.111765

Auditing 0.111765
Financial Reporting 0.111765
Fraud Examination 0.105882

Ethics 0.094118
Corporate Governance 0.088235
Forensic Accounting 0.088235

Fraud Risk 0.088235
Fraud 0.082353
CEO 0.082353

China 0.082353
Regulation 0.070588

Earnings Management 0.064706
Fraud Diamond 0.058824
Whistleblowing 0.058824

Reputation 0.058824
Corporate Fraud 0.052941

Social Media 0.052941
CSR 0.052941

Executive Compensation 0.052941



Sustainability 2021, 13, 5579 16 of 26

Table 8. Results of betweenness centrality (papers published 2015–2020).

Keyword Node Betweenness Centrality

Auditing 0.120193
Fraud Detection 0.112247
Fraud Triangle 0.105529

Financial Reporting 0.103099
Fraud Risk 0.088452

Ethics 0.084771
Fraud Examination 0.076056

Corporate Governance 0.066882
Forensic Accounting 0.056379

Fraud 0.049984
Whistleblowing 0.049091

Disclosure 0.047249
CEO 0.044715

Earnings Management 0.043685
China 0.041523

Regulation 0.032303
Fraud Diamond 0.031661

Reputation 0.030496
CSR 0.029751

Accounting Standards 0.029249
Social Media 0.028958

Table 9 reports the cluster analysis from 2015 to 2020. The studies in Cluster 1 mainly
focus on how managers or auditors behave when there are red flags in financial report-
ing [70]. Cluster 2 focuses on finding whether firms with high corporate social responsibility
are less likely to get involved in accounting fraud based on Chinese evidence [71]. Cluster
3 primarily consists of studies focused on executive compensation. The major keywords
include financial reporting, executive compensation, agency costs, CEO, and information
asymmetry. Related studies implicitly assume that a CEO’s excessive equity-based com-
pensation above optimal levels may lead to the manipulation of financial statements to
enhance stock prices because equity compensation, in particular, is directly linked to prices,
while the CEO’s incentive and actions are hidden from external stakeholders. Burns and
Kedia [19] found that some CEO compensation packages were significantly associated
with the restatement of financial statements, in violation of the US Generally Accepted
Accounting Principles. Specifically, financial restatement increases CEO stock option sensi-
tivity, thus providing incentives by increasing stock prices [72], because the convexity of
stock options can limit the CEO’s cost of misreporting. Efendi et al. [20] documented that
firms with profitable option holdings of the CEO that are financially constrained by the
interest-coverage debt covenant are raising new debt or equity capital and having the CEO
as a chairperson on the board indicates a high propensity toward financial misstatements.
Finally, Armstrong et al. [22] examined two types of equity incentives: Delta (stock and
stock option sensitivity to stock prices) and Vega (stock and stock option sensitivity to stock
return volatility), as well as financial misreporting. They found that the Vega incentive is
more significantly and positively associated with financial misreporting than the Delta,
while results on the Delta incentive are somewhat mixed. Cluster 4 focuses on reduction in
fraud risk. Particularly, Brazel et al. [73] suggest that high inconsistency between revenues
and revenue-related non-financial measures refer to red flags. Firms with an audit commit-
tee that has industry expertise or more tenure can mitigate those red flags. In Cluster 5,
Gepp et al. [74] argue that auditing should pay close attention to big data techniques to de-
tect frauds. Fay and Negangard [75] show experimental practices using big data technique.
In Cluster 6, many fraud theories were evolved from the fraud triangle theory; that is, a
person can commit the fraud due to the fact of three factors: rationalization, opportunity,
and pressure. For instance, the fraud pentagon adds competence and arrogance to the
existing theory [76], and the fraud diamond adds capability to the existing theory [77].
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Table 9. Cluster analysis (papers published 2015–2020).

Cluster Topics Analysis

Cluster 1 Ethics, red flags, fraud prevention, transparency Cluster 1 centers on the effect of red flags on financial
reporting and auditors or managers behavior.

Cluster 2 CSR, reputation, disclosure, accounting irregularities Cluster 2 focuses on corporate social responsibility and
accounting fraud.

Cluster 3 Executive compensation, information asymmetry,
CEO, CFO, agency theory

Cluster 3 centers on executive compensation. This line
of research explores the effect of top executives’

compensation packages on financial statement fraud to
divert their personal benefits [19].

Cluster 4 Auditing, nonfinancial measures, brainstorming,
fraud risk

Cluster 4 focuses on efforts on reducing fraud risk
by auditors.

Cluster 5
Forensic accounting, fraud detection, machine
learning, data mining, data analytics, big data,

artificial neural network.

Cluster 5 centers on detecting accounting fraud using
various techniques.

Cluster 6 Fraud diamond, fraud triangle, fraud pentagon In Cluster 6, in addition to the fraud triangle,
researchers approach various fraud models.

In sum, there was a change in the topics of the papers from 2015 to 2020 compared
to those from 2002 to 2014, with extensive interest in fraud detection techniques, such as
big data, while some topics, such as executive compensation [19–21] and corporate social
responsibility [28], continue being examined.

4.3. Authorship Analysis

Between 2002 and 2020, 1096 researchers authored 932 papers that we used in the
analysis as follows. First, we constructed a two-mode network composed of papers
and authors. Researchers with more than two published papers were selected for the
analysis. Table 10 shows the number of publications per author. Carpenter, Zimbelman,
Jones, Kaplan, Pamungkas, and Rezaee conducted multiple accounting fraud studies. To
construct the one-mode network, we established links between authors and one or more
coauthors. The one-mode network of the authors is illustrated in Figure 6. The conversion
was performed based on the inner product algorithm. The one mode network author
network allowed us to analyze the co-authorship network and clusters of researchers on
accounting fraud research topics. The value of the inner product was calculated on the
basis of the number of coauthored research papers between two researchers:

Inner Product =
n

∑
k=1

CikCjk (4)

where Cjk is whether author j appeared in article k.
We measured degree centrality and betweenness centrality to analyze author influence.

Degree centrality captures the leading scholars in fraud research. According to the results
reported in Table 11, Jones, Carpenter, Brazel, and Cohen stand out. Their studies are
related to auditors’ fraud judgments, risk assessment, and brainstorming.

Betweenness centrality captures the authors who bridge other authors, meaning that
authors with a high level of betweenness centrality can be highly influential in extending the
various subtopics in fraud research. The results are presented in Table 12, with Carpenter,
Brazel, Jones, Zimbelman, and Riley ranking the highest. Notably, Riley is a new author,
while Brazel, Carpenter, and Jones ranked high in terms of both degree centrality and
betweenness centrality.
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Table 10. Articles per author.

Author Node Degree

Carpenter, T.D. 7
Zimbelman, M.F. 6

Kaplan, S.E. 6
Jones, K.L. 6

Pamungkas, l.D. 6
Hui, K.W. 5

Cumming, D. 5
Cohen, J. 5

Carcello, J.V. 4
Lennox, C. 4

Albrecht, C. 4
Lee, E. 4

Venkatachalam, M. 4
Suh, I.S. 4

Ghozali, I. 4
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Table 11. Results of degree centrality (author network).

Author Node Degree Centrality

Jones, K.L. 0.041096
Carpenter, T.D. 0.03653

Brazel, J.F. 0.03653
Cohen, J. 0.027397

Zimbelman, M.F. 0.022831
Kaplan, S.E. 0.022831
Carcello, J.V. 0.018265

Zhang, J. 0.018265
Pany, K. 0.018265

Riley, R.A. 0.018265
Trompeter, G.M. 0.018265

Samuels, J.A. 0.018265
Wright, A.M. 0.018265

Hermanson, D.R. 0.018265
Pamungkas, I.D. 0.018265

Suh, I.S. 0.018265

Table 12. Results of betweenness centrality (author network).

Author Node Node Betweenness Centrality

Carpenter, T.D. 0.003519
Brazel, J.F. 0.003289
Jones, K.L. 0.002953

Zimbelman, M.F. 0.002346
Riley, R.A. 0.001592

Durtschi, C. 0.000838
Rezaee, Z. 0.000838
Cohen, J. 0.000691

Wright, A.M. 0.000503
Hatfield, R.C. 0.000398
Agoglia, C.P. 0.000398
Carcello, J.V. 0.000377

Hermanson, D.R. 0.000377
Rui, O.M. 0.000251

Pittman, J.A. 0.000251
Cheng, C.S.A. 0.000251

Pamungkas, I.D. 0.000209
Palmrose, Z.V. 0.000168

Lennox, C. 0.000168
Venkatachalam, M. 0.000168

Chen, Y. 0.000168

Clustering analysis was conducted to identify the research groups, and the results are
presented in Table 13. In Cluster 1, Carpenter, Trumpeter, Riley, Hammersley, and Reimers
are key authors that published studies in collaboration with other authors. Carpenter
focused on fraud risk and judgment and assessment during the audit process, co-authoring
studies with Brazel, Reimers, Durtschi, among others [18,78–80]. Carpenter, Jones, Riley,
and Trompeter co-authored two review studies on fraud literature [3,81], while other au-
thors examined various subtopics related to auditing. Hammersley, Bamber, and Carpenter
collaborated on fraud risk documentation during audit planning, which affects external
auditors’ evidence evaluation and fraud risk assessments [82].
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Table 13. Results of clustering analysis.

Cluster Authors Description

Cluster 1 Carpenter, Trumpeter, Riley, Hammersley,
and Reimers

Carpenter is a key author in Cluster 1. This author and
others published several papers related to auditing, external
auditors’ fraud assessment, professional skepticism [78,82],

and review papers about audit research [81].

Cluster 2 Suh, Linke, Rose, and Masli
Key authors in Cluster 2 are represented by Suh, Linke,
Rose, and Masli. These authors studied top executives’

misreporting behavior and characteristics.

Cluster 3 Cohen, Ding, Lesage, Srivastava, and Stolowy
Cohen in Cluster 3 focused on studies on the role of
corporate governance based on top management by

analyzing media.

Cluster 4 Hobson, Mayew, and Venkachalam
Centered on Mayew, the authors in Cluster 4 co-authored

and published fraud studies in a detection on
financial misreporting.

Cluster 5 Carcello, Beasley, Hermanson, and Nagy

In Cluster 5, Carcello is a key author who explored the
effects of audit tenure and specialization, and client
characteristics such as the extent of the likelihood of

accounting fraud [16,45].

Cluster 6 Kaplan, Samuels, Zhang, Pope, and Pany
Centered on Kaplan, the contributing article in Cluster 6

mainly examined fraud intentions such as fraudsters’
gender, auditor type, and whistleblowing [83–86].

Cluster 7 Lennox, Hui, Zhang, and Pittman

Lennox in Cluster 7 is a key author and examined the effect
of the Big Five auditors on the likelihood of accounting

fraud [87], tax aggressiveness [88], and fraud consequences
such as lawsuits against auditors and market valuation in

relation to fraud [89,90].

Cluster 2 centers on Suh, Linke, Rose, and Masli. These authors focused on the
various attributes of top executives’ (C-suites) misreporting behavior. Norman et al. [91]
suggested that the role of internal audit committee expertise may not necessarily mitigate
internal auditors’ compromise on financial misstatements based on the experiment of
chief audit executives. Further, Suh, Sweeny, Linke, and Wall investigated the social and
contextual attributes of 13 chief financial executives involved in accounting fraud cases
using face-to-face interviews [92]. Their research aimed to analyze the risk factors of the
fraud diamond model toward accounting fraud and corporate governance as a moderating
variable in relation to the risk factors in the fraud diamond model toward accounting
fraud. The study uses 12 fraud companies and 32 non-fraud companies listed by the
Indonesian stock exchange that broke article VIII.G.7 issued by the Financial Services
Authority. Using logistic regression, the research results show that only a change in
direction significantly affects accounting fraud. Moreover, the board of commissioners,
independent commissioners, and institutional ownership weaken the change relationship
toward accounting fraud. This research suggests that investors should be more careful in
investing. In particular, companies that carry out a higher change in direction tend to exhibit
accounting fraud. Furthermore, the company can improve the board of commissioners,
independent commissioners, and institutional ownership, so that the level of accounting
fraud can be lowered.

Cluster 3 includes Cohen, Ding, Lesage, and Stolowy. Centered on Cohen, var-
ious authors examined manager behavior and disclosure by analyzing press articles.
Cohen et al. [93] used press articles to analyze manager behavior and found that managers’
personal traits were crucial for financial statement fraud. Subsequently, they documented
that media bias and press articles can cause disparities between the perception of auditor
duties of the public and practice [94].
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Cluster 4 focuses on fraud detection in financial misreporting using speech and/or the
linguistic tone. Key authors include Hobson, Mayew, and Venkachalam. Hobson et al. [95]
documented that vocal emotion analysis (also known as vocal dissonance markers) indi-
cates that CEO speech is significantly associated with financial restatements.

In Cluster 5, various authors—Beasley, Hermanson, and Nagy—co-authored studies
with a key author, Carcello. Beasley, Carcello, Hermanson, and Lapides documented that
fraudulent firms in the technology, healthcare, or financial services sectors have different
characteristics of corporate governance compared to their counterparts, such as fewer inde-
pendent audit committees and audit committee meetings and less independent boards [13].
Carcello and Nagy concentrated on auditing-related topics [16,45], especially audit firm
tenure, auditor specialization, and fraudulent financial reporting. Mandatory audit firm
rotation did not necessarily have positive effects on audit quality, since fraudulent firms
perpetrate financial statements in the first three years of the contract between auditors
and clients [16]. Client firm size can moderate the relationship between auditors’ industry
specialization and the fraud committed by the client firm [45].

Cluster 6 includes Kaplan, Samuels, Zhang, Pope, and Pany who focused on reporting
intention. Kaplan, Pope, and Samuels determined that in an experimental setting, employ-
ees tend to report fraud predication to internal auditors rather than external auditors [83].
Kaplan, Pany, Samuels, and Zhang found that whistleblowing through anonymous and
reporting channels is indifferent to that from non-anonymous reporting channels [84].

Finally, Cluster 7 includes Lennox, Hui, Zhang, and Pittman. Lennox, Hui, and Zhang
documented that investors could assess the likelihood of fraud incidences, which, as a
result, affects the market valuation of fraudulent firm earnings even before fraud is publicly
announced [88]. Lennox et al. [86] found that tax-aggressive firms tend to commit less
fraud. Overall, the authorship analysis suggests that the key contributors to the clusters
are Carpenter, Jones, Brazel, Zimbelman, Cohen, Cumming, Carcello, Kaplan, and Lennox.

5. Conclusions

This study conducted network analysis to understand the research trends in the field
of accounting fraud. The network analysis included 932 international studies by 1096
authors published between 2002 and 2020 and indexed on Scopus, a leading academic
database, and identified the following trends in accounting fraud literature. Because
business intelligence and data analytics have evolved significantly since 2015, we analyzed
the keywords over two periods: 2014 and before and from 2015 to 2020. In accounting
academia, the role of IT audits has been highly stressed in relation with big data and other
business intelligence [96], while data mining and analytics have become been a must for
audit firms [97].

The keyword analysis of the articles published in 2014 and before suggested that
financial reporting, auditing, corporate governance, and fraud examination as well as other
related subtopics were the most actively researched. Each topic included a major school of
thought but was correlated with other topics as well. The big accounting scandals, such as
Enron and WorldCom, and many fraud studies were published and auditing paid attention
to identifying the roles of external auditors, their audit processes, risk assessment, and so
forth. Many researchers have expanded on this topic by examining corporate governance
relating to the SOX Act, including top executives, directors, and internal controls. The
number of publications showed an increasing trend. Recent studies have extended these
topics by examining the effect of accounting fraud on stakeholders such as legislators,
shareholders, and employees.

Further, the keyword analysis from 2015 to 2020 was similar to the previous ones. This
suggests that auditing, financial reporting, corporate governance, and fraud examinations
have been constantly explored by researchers. Surprisingly, the results of degree centrality
and betweenness centrality indicated that studies on fraud detection, the fraud triangle,
and auditing were rigorously examined as information technology and data analytics
relating to audit and accounting information systems (AIS) became vital.
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Overall, studies before 2015 actively explored the main schools of thoughts, such
as auditing, corporate governance, and financial reporting, to identify the causes and
consequences in detail. The most recent studies, since 2015, mainly focus on designing
fraud detection and discussing fraud theory (e.g., fraud triangle). The scope of stakeholders
is broadening from management and auditors to directors, policy makers, and employees
as well.

The authorship analysis identified several highly influential authors and authors that
were well connected to their co-authors to extend various subtopics in fraud research. In
particular, the degree centrality analysis determined that Jones, Brazel, Carpenter, Cohen,
Zimbelman, Kaplan, Carcello, and Zhang contributed to many fraud-related publications,
implying that these authors are highly influential in the literature. The betweenness
centrality showed similar results to those of degree centrality, given that these authors are
connected to one another as a result of co-authorship. Their studies focused on auditing
and identifying auditors’ fraud judgments. We can imply from the results of the authorship
analysis that those that coincided with those of the keyword analysis that auditing is highly
placed as a hot topic in the literature, regardless of the sample period.

Accounting fraud can destroy companies and ruin employees and investors’ lives,
as evidenced by the Enron scandal. The more transactions companies record, the more
complex the accounting system has to be to comply with the required standards. Despite
its usefulness and convenience, a complicated system may result in more accounting errors
and fraud. In this respect, it is extremely critical to proactively detect and systematically
manage fraudulent accounting. Digital transformation has resulted in extensive changes in
the accounting field. As such, fraudulent accounting has once again attracted the attention
of scholars and managers. While the previous accounting fraud detection technologies
could not comprehensively consider the various human behavioral factors and potential
risks, emerging digital forensic technologies, such as big data analysis and artificial intelli-
gence, play a critical role in preventing, detecting, and responding to accounting scandals
based on the vast amounts of data they use. In this regard, both academia and practitioners
have embraced new topics related to accounting fraud detection technologies such as artifi-
cial intelligence, big data, blockchain, and machine learning. In this regard, recent studies
paid attention to these new technologies in fraud detection. Some researchers predicted
the importance of big data and blockchain technology [98,99]. Big data can detect financial
statement errors and/or fraud committed by organizations and auditors because artificial
intelligence can discover fictitious operations faster than auditors, given that they manually
review 10% of the expense reports at best [98]. Every transaction can be saved as block
transactions only when authenticity is confirmed by users through cryptography, a chain
of digital signatures, mitigating errors, or artificial transactions [99]. Also, recent research
has focused on devising a novel model for fraud detection by applying machine learning.
For example, Bao et al. [100] introduced a new fraud prediction model using machine
learning, whereas existing studies used logistic regression models based on financial ratios.
Brown et al. [101] also applied machine learning to capture the relevant topics of financial
statements to detect accounting fraud. As research on accounting fraud using artificial
intelligence is rather limited, researchers are increasingly using machine learning to detect
financial statement fraud and demonstrating that their approaches are more robust than
logistic regression models. We expect that more research is required in this area, given the
emergence of the Fourth Industrial Revolution.

This study contributed to the literature by identifying the research trends in accounting
fraud using network analysis as opposed to traditional review papers. There was a dramatic
increase in the number of research projects investigating accounting fraud detection and
prevention over the 30 years. However, there has not been sufficient research to integrate
theories and practices. Even though meaningful research efforts have tempted to synthesize
information various fraudulent accounting studies using text analysis, a comprehensive
view of accounting fraud theories has yet to be provided. This research identified key
research areas and groups based on 932 articles published in highly ranked accounting
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journals. Specifically, we used networks of authors as well as keywords to determine the
current research trends, while traditional review papers used meta-analysis, among other
methods. We expected that the findings will allow researchers to expand the scope of
research to a wide range of subfields in accounting fraud research in the future.

The limitations of this study are as follows. First, this study only analyzed papers
retrieved from the Scopus database; as such, influential articles not indexed on Scopus
may have been omitted from the analysis. Moreover, this study may not have included
all journals indexed in Scopus for all years. Scopus has very limited electronic version
articles published before 1980. Pre-1980 articles may have been omitted. The addition of
prestigious databases, such as Web of Science, can enrich the research to explore specific
patterns of research productivity and authorship. Second, it is necessary to form networks
of researchers, citation relationships, and concurrent citations, as well as keywords and
authors for a diversified analysis of research trends. While this study has only analyzed
keywords and author networks to identify research trends, future research should construct
various other networks to understand the research trends in the field of accounting fraud
to provide valuable implications for researchers. Third, from a perspective of sustainable
accounting, the scope of our study was limited to corporate social responsibility, business
ethics, corporate culture, and accountability [57,58,102–105], because topics, such as social
and/or environmental accounting, linked to accounting fraud are scarce. Future research
may explore the relationship between social and/or environmental reporting disclosure
and the likelihood of accounting fraud. Finally, a sample period from 2002 to 2020 might
lead to biased implications, as major accounting scandals occurred in the 2000s. The sample
period prior to the 2000s might add different insights to our study.
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