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〈Abstract〉
This study uses a sample of Japanese firms listed in the U.S. and conduct textual analysis of Chief 

Executive Officer’s (CEO) letters to test the obfuscation hypothesis by examining whether there are 
differences in text features focusing the on Jaccard coefficients, the frequency of specific words, and 
distance from the origin between fraudulent and non-fraudulent firms, as well as during and after the 
detection of fraud periods. First, the finding is that the Jaccard coefficient during fraud execution period 
is higher than that after fraud is detected, indicating that fraudulent firm uses more distinctive words 
during fraud execution period. Second, the results of the correspondence analysis show that the words 
are far from zero, indicating unrelated words are placed during fraud-execution period, and the words are 
closer to zero and the words are placed close to each other after fraudulent detection period, and the 
words of non-fraudulent firms are plotted close to the origin. In other words, the Jaccard coefficients of 
fraudulent firm are higher during the fraudulent period than after fraud is detected period, and the words 
are plotted farther from the origin. This suggests that, managers may have misled investors by using 
impression management to make the text more difficult to read during fraud-execution period. This study 
can be presented as a possibility for fraud detection when it is observed that CEO letters have the 
characteristic words from those of non-fraudulent firms through textual analysis. 
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I.　 INTRODUCTION

In recent years, there has been an increase in research focusing on narrative information. 

Especially, fraud detection studies using qualitative information (Churyk et al, 2009; Chen et al 2014; 

Nakashima et al. 2022) have been conducted, but they have not yet accumulated much. Nakashima et al. 

(2019) find mixed results in the readability of fraudulent firms, which may be one of the reasons why 

fraud detection method research has not increased. Although it is not fraud research, the obfuscation 

hypothesis has been tested in many studies that have examined the relationship between readability and 

corporate performance by using readability, which is considered a concept of textual complexity, of 

narrative information as a measurement proxy (Ajina et al. 2018; Clatworthy and Jones 2003 and 2006; 

Courtis 1998; Davis and Tama-Sweet 2012; Hassan and Habib 2020; Hirose et al. 2017; Leary and 

Kowalski 1990; Li 2008; Linsley and Lawrence 2005; Lo et al. 2017; Patelli and Pedrini 2014; Souza et 

al. 2017). 

Impression management that is defined as the process by which people attempt to control the 

impressions others form of them (Leary and Kowalski 1990, 34) is discussed by testing of the 

obfuscation hypothesis that asserts how managers attempt to confuse investors for bad news of the firm 

(Markle-Davis 2007, 8). In this study, I conduct textual analysis of Chief Executive Officer’s (CEO) 

letters of Toshiba to test the obfuscation hypothesis that means whether Toshiba managers attempt to 

confuse investors. In other words, I use a sample of Japanese firms listed in the U.S. and conduct textual 

analysis of their CEO letters to test the obfuscation hypothesis by examining whether there are 

differences in text features focusing on the Jaccard coefficient and distance from the origin as readability 

measurements between Toshiba and non-fraudulent firms, as well as during and after the detection of 

fraud periods. 

Fraud studies that have used the KH coder to conduct textual analysis include Ohno (2020) and 

Nakashima et al. (2021). Ohno (2020) finds that the words are located far from the origin based on the 

correspondence analysis of the fraudulent firms. Nakashima et al. (2021) find that the co-occurrence 

network results show that the words of the fraudulent firms are not connected to each other during fraud-

execution period.

The diagram of Figure 1 illustrates a theoretical framework of this study. There are two 

manipulations that managers engage in impression management. One is about the format of information 

presentation, and the other is about the content of disclosure. There are strategies for each of these. (1) 

obfuscation is the complexity of the text, and (2) the choice of themes for narrative information (Mercle-

Davis 2007, Figure 2-3). In this study, I test whether Toshiba managers manage impressions in CEO 

letters by testing the Jaccard coefficient in H1 and the distance from the origin in H2 for the readability 

manipulation to see if they manage impressions in narrative information. 
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Theoretical Framework
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Fraud research has focused on Management’s Discussion and Analysis (MD&A) disclosure, but 

this study focuses on CEO letters. Why do I focus on CEO letters? Because CEO letters play an 

important role for communicating the attitudes, values, and behaviors of those in the roles of senior 

management (Amernic et al. 2019, v). CEO letters, like MD&A disclosures, are not subject to audit; 

however, in contrast to the MD&A disclosure, CEO letters are not subject to special disclosure rules by 

the U.S. Securities and Exchange Commission (SEC) or Financial Service Agency (FSA).1 Since CEO 

letters possess a higher degree of discretion than MD&A disclosure, I consider that fraud may be 

detected through CEO letters by examining whether there is a difference in vocabulary such as specific 

words or spatial relationship between words in CEO letters. 

This study contributes to the literature in several ways. Previous fraud detection studies have 

focused on MD&A disclosure. First, this study presents fraud detection method to conduct textual 

1 The FSA presents the “Principles on Disclosure of Descriptive Information” in 2018. https://www.fsa.go.jp/en/
news/2019/20190606-3/01.pdf  According to the “Principles on Disclosure of Descriptive Information” (2018, 12), as a 
matter required by law, “In disclosing management’s analysis of the state of financial position, results of operations, and 
cash flows (results of operations, etc.), the content of the analysis and discussion of the state of operations, etc. from 
management’s perspective should be described in a specific and understandable manner. In disclosing the analysis of the 
status of financial position, operating results, and cash flows (operating results, etc.) by the management, the analysis and 
discussion of the status of operating results, etc. from the management’s perspective must be stated in a concrete and 
easy-to-understand manner. In doing so, for each category described in the overall business and segment information, the 
content of recognition and analysis and discussion from management’s perspective (e.g., analysis of factors that have a 
significant impact on operating results) should be described in relation to the content of other items described in the 
securities report, in addition to the content of management policies and management strategies, etc.”  (FSA 2018, 12).
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analysis of CEO letters, which are highly discretionary documents by managers and are more likely to 

include their values and beliefs, through revealing the differences between fraudulent and non-fraudulent 

firms and the differences in the pre-and post- fraud detection. 

Nakashima (2022) is textual analysis study that examines the relationship between financial 

statement figures and narrative information in terms of management’s consistency with financial 

statement figures and compliance with the Sincerity Principle.2 Second, this study examines whether 

Toshiba manager uses impression management (Leary and Kowalski 1990, 34) based on the obfuscation 

hypothesis, focusing on textual characteristics of CEO letters of fraudulent firm, that is the Jaccard 

coefficients and the distance from zero as readability. Textual analysis of narrative information may help 

regulators and auditors in their investigations and audits by suggesting that fraud can be detected by the 

Jaccard coefficients and the distance from zero. Although more studies focus on total number of words 

and lexical diversity or grade in Japanese language as readability, there have been a mixed result. Third, 

this study presents the Jaccard coefficient as new measure of text complexity. 

This study is organized as follows. Section 2 presents the theoretical framework, and Section 3 

reviews the previous studies. Section 4 develops the hypotheses, Section 5 presents the research design, 

and Section 6 presents the results of the analysis. Finally, conclusions and future research are presented.

II. LITERATURE LEVIEW

Based on agency theory (Jensen and Meckling 1976), information asymmetry occurs between 

Principle and Agent, and managers have incentives to use information asymmetry in ways that are 

beneficial to managers, not necessarily to investors.3 Bloomfield (2002, 238) shows that many decisions 

are motivated by management’s desire to make it difficult for investors to hide information that 

management itself does not want to influence the company’s stock price. 

Studies that have examined readability in MD&A information include Li (2008), Bushee et al. 

(2008), Lo et al.(2017), and Demaline (2020). Li (2008), Hirose et al. (2017), and Nakashima et al. 

(2022a) find that annual reports of low-profit firms are more difficult to read, while annual reports of 

2 The Financial Accounting Standards Board (FASB 2010), in its Statement of Financial Accounting Concepts No. 8, 
Conceptual Framework for Financial Reporting. Chapter 3, Qualitative Characteristics of Useful Financial Information, 
states that “Financial statements present economic phenomena in words and numbers. In order to be useful, financial 
statements must not only present phenomena that are relevant to the purpose, but they must also be faithfully presented. 
To be fully faithful, they must combine three characteristics: completeness, neutrality, and absence of error” (FASB 2010, 
QC12).

3 On the other hand, it is said that managers disclose information for the purpose of communicating inside information in 
order to reduce information asymmetry; Li et al. (2013) find that when the prediction of the next year’s return on net 
operating assets is conditional on the level of competition, the resulting significant and economically meaningful 
difference is between high and low levels of competition. The result is that significant and economically meaningful 
differences arise between firms with high and low levels of competition. The results suggest that disclosure strategies can 
be useful for financial statement analysis.

Fraud Detection Method by Textual Analysis of CEO Letters in the Perspective of Obfuscation Hypothesis:
Evidence from Japanese Firms Listed on the U.S. Stock Exchange （Masumi Nakashima）

— 86 —



high-profit firms are more readable and more persistent. Nakashima et al. (2022) indicates that the 

MD&A disclosure of fraudulent firms differs in their Japanese language readability from the MD&A 

disclosure of nonfraudulent firms. Bushee et al. (2008) decompose managerial linguistic complexity into 

information and the obfuscation components and find that the information component of linguistic 

complexity is associated with low information asymmetry and the obfuscation component is associated 

with high information asymmetry. 

Lo et al. (2017) find that the readability of MD&A information examines whether it varies with 

earnings management. Firms with earnings management for the previous year’s earnings had more 

complex MD&A information. Li (2008) indicates that good news is easier to communicate, and that the 

obfuscation complicates disclosure. Demaline (2020) examines the readability between MD&A 

information of SEC investigated firms and MD&A information of average trading firms and finds that 

MD&A information of SEC investigated firms are more readable and the result supports the obfuscation 

hypothesis of impression management.

Studies that have examined the readability of the CEO letters include Courtis (1998) and 

Clatworthy and Jones (2003; 2006). Courtis (1998) investigates the variation in readability of CEO 

letters in a sample of 120 listed firms in Hong Kong and finds that readability scores are variable between 

high profitable and low profitable firms. Clatworthy and Jones (2003) present that in both the top 50 and 

bottom 50 CEO letters of the UK firms, managers emphasizes the positive aspects of performance, 

taking credit for good news and blaming the environment for bad news. Ajine et al. (2016) examine the 

relationship between earnings management and annual report readability for listed firms in France and 

find that the annual reports of firms with earnings management increase in complexity.

Clatworthy and Jones (2006) examine the narrative information practices of 50 high-profit and 50 

low-profit firms and find that textual feature of CEO letters differs by profitability. Low-profit firms are 

characterized by fewer important financial indicators, few quantitative results, more passive text, and 

more statements about the future. This indicates that the narrative information of low-profit firms is not 

completely consistent with their financial performance and does not present a balanced and objective 

view. From the above, Clatworthy and Jones (2006) indicate that narrative information can be used for 

impression management.

Hassan et al. (2019) show that listed firms in Qatar use the complexity of narrative information as 

a disclosure strategy to strengthen impressions and maintain social legitimacy because firms with high 

annual report readability have higher profitability and lower agency costs. Hassan and Habib (2020) 

examine the relationship between readability of narrative information in 10K reports and firms’ liquidity 

and payout production and find that firms with lower readability have more cash and little cash dividends. 

The above shows that the results converge with the research findings that managers mislead investors by 

decreasing readability of narrative information and using complexity to reinforce their impressions.
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 III.　HYPOTHESIS DEVELOPMENT 

Churyk et al. (2009) find qualitative differences in the language characteristics of the MD&A section 

of the annual reports of firms for which amended financial statements are requested by the SEC. They also 

show that positive sentiment is lower in the reports of firms for which amended financial statements are 

requested and is associated with a higher total number of words in the MD&A. Lee et al. (2013) develop the 

approach of Churyk et al. (2009) and conduct stepwise regressions to show positive sentiment terms, fewer 

verbs in the present tense, the presence or absence of an increase in word count, and fewer colons. However, 

these previous studies are conducted to analyze narrative information in English. 

Nakashima et al. (2022a) is the fraudulent study that analyzes MD&A information in Japanese. 

Nakashima et al. (2022a) examines whether there are commonalities and peculiarities in Japanese 

narrative information by comparing the MD&A disclosures of a paired sample of fraudulent and non-

fraudulent firms. They find that there is a significant difference in the readability of the Japanese 

language and the number of predicates per sentence. This result indicates that fraudulent firm managers 

may obfuscate MD&A disclosure to confuse stakeholders and hide fraud. In light of the results of these 

previous studies, this study can expect that there is a difference between the distinctive words of 

fraudulent firm in the pre-and post-fraud detection periods and those of non-fraudulent firms. Therefore, 

this study formulates the following hypothesis: 

H1a:  There is a difference in the word use of fraudulent firm in the pre-and post-the fraud 

detection periods.

H1b: There is a difference in the word use between fraudulent firm and non-fraudulent firms. 

Ohno (2020) conducts textual analysis of MD&A disclosure of firms in the chemical industry in 

Japan using KH Coder, and the results of correspondence analysis of MD&A disclosure of fraudulent 

firms show that the words are plotted far from the origin. Nakashima et al. (2022b) implement text-

mining analysis of MD&A disclosure of construction and retail industry. The results of correspondence 

analysis indicates that the words are plotted far away from the central point during fraud execution 

period. This suggests that many of them are distinctive with weak relevance between words. 

Based on this result, I predict that fraudulent firm managers use distinctive words, unlike non-

fraudulent firm managers, to mislead investors and other financial statement users. Therefore, the 

following hypothesis is developed:

H2a:  There is a difference in the distance from zero in the pre-and post-fraud detection periods for 

fraudulent firm.

H2b:  There is a difference in the distance from zero between fraudulent firm and non-fraudulent firms. 
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 IV.  METHODOLOGY  

4.1 Sample Selection 

This study examines CEO letters in annual reports or shareholder newsletters of the Japanese 

firms listed in the U.S. Of the firms, Toshiba is fraudulent firm and other nine firms are non-fraudulent 

firms. This study investigates CEO letters of Toshiba during the fraud execution period and after fraud-

detection period. CEO letters from 2009 to 2014 are analyzed during the fraud-execution period, CEO 

letters from 2015 to 2019 are analyzed after the fraud is detected, and CEO letters from 2009 to 2014 are 

analyzed for non-fraudulent firms. Table 1 shows the sample selection procedures. As of March 2021, 

there are fourteen Japanese firms listed in the U.S. Of these, nine firms are tested as the final sample, 

excluding two delisted firms, two financial institutions, and one firm for which data is not available.

TABLE 1
Sample Selection

Criteria Number

SEC Standard Japanese Firms 14 

    △Delisted �rms (2)

 12 

    △Financial Institution (2)

　△Data Not Available (1)

Total 9 

The sample �rms are following: WACOL HOLDINGS CORP, FUJIFILM Holdings Corporation, KOMTATSU LTD, 

TOSHIBA CORPORATION, OMRON Corporation, SONY CORPORATION, TDK COPORATION, 

SANYO Electric Co.,  Murata Manufacturing Co., Ltd, CANON INC.

4.2 Analysis Methodology 

This study conducts overview analysis, distinctive word analysis, and correspondence analysis 

using KH Coder.4 Before each analysis, the target parts of speech are selected as preparatory work.5 For 

example, nouns (profit), sub-variant nouns (strengthen), adjectives (good), tags (compliance), verbs 

(tackle), and adjectives (severe) are selected. In addition, the words such as “representative” “director,” 

“president,” “everyone,” and “our company.” are removed. The rationale behind the selection of unused 

words is that universal words that appear in large numbers have co-occurrence relations with various 

4 KH Coder is a free software for statistical analysis of text information invented by Koichi Higuchi. For details, please 
refer to the following Web site. https://khcoder.net/

5 Data preparation, cleansing, and preprocessing are carried out as preparatory work prior to the analysis, especially 
preprocessing using MeCab, a morphological analysis engine, since it supports many business terms. Next, I create a 
dictionary. First, for words whose meanings change significantly depending on the division, I change cash/flow → cash 
flow stake/holder → stakeholder. In addition, I add: unknown word compliance that may be necessary for the research 
project and interpretation of the results.
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words, and the community of the co-occurrence network becomes large, making it unsuitable for topic 

extraction. Therefore, these words are excluded from the present analysis.

4.3 Measure of Readability 

In this analysis, readability is defined as the Jaccard coefficient in the characteristic term analysis 

and the distance from the origin in the correspondence analysis. The Jaccard coefficient is calculated by 

dividing the number of co-occurrences by the number of occurrences in either direction, and indicates 

the strength of the co-occurrence. Terms with high Jaccard coefficients are regarded as distinctive terms 

that are not common words. To test hypotheses 1 and 2, this study uses characteristic terms analysis and 

correspondence analysis, respectively.

V. OVERVIEW ANALYSIS

In order to capture the characteristic terms in CEO letters of the Japanese firms listed in the U.S. 

Stock Exchange, this study conducts an overview analysis of Toshiba’s fraud during the fraud-execution, 

after the fraud was detected, and non-fraudulent firms, respectively. Table 2 shows the descriptive  

statistics of Toshiba’s fraud-execution period, post-fraud detection period, and non-fraudulent firms. The 

target sentences of Toshiba’s fraud-execution period, after fraud-detection period, and non-fraudulent 

firms are 146, 370, and 4456, respectively. The total extracted words for Toshiba’s fraudulent, post-

fraudulent, and non-fraudulent firms are 1021, 2791, and 27407, respectively. The total number of 

extracted words is the total number of all words. The number of different words in Toshiba’s fraudulent, 

post-fraudulent periods, and non-fraudulent firms is 383, 844, and 2863, respectively.     

Fraud-Execution
Period

Fraud-Detection
Period

Number of Sentences 146 370 4456

Total Number of Words Extracted 1021 2791 27407

Number of Different Words 383 844 2836

TABLE 2
Descriptive Statistics

Table 2 shows the results of the number of target sentences, the total number of extracted words, and the number of different
words for fraud-execution and fraud-detection periods of Toshiba, and non-fraudulent firms.
Total number of words extracted ＝Total number of all words
Number of different words＝Number of different words = number of words without duplication

Fraudulent Firm
Non-Fraudulent

Firms

The number of different words is the number of words after eliminating duplicates. After the 

fraud is revealed, the total number of extracted words increase in Toshiba. This may be due to the use of 

words that are not used in normal times, such as apology for accounting fraud problems and handling 

Fraud Detection Method by Textual Analysis of CEO Letters in the Perspective of Obfuscation Hypothesis:
Evidence from Japanese Firms Listed on the U.S. Stock Exchange （Masumi Nakashima）

— 90 —



rules in the stock market.

Table 3 presents the top 50 extracted words from fraudulent firm, during and after the detection of 

fraud from non-fraudulent firms. In the next section, I capture the distinctive words from the extracted words.
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VI. HYPOTHESIS TESTING RESULTS

Test of Hypothesis 1

Table 4, Panel A presents the characteristic words in the pre-and post-fraud detection periods. It can be 

seen that many positive words such as “value improvement” and “profit structure improvement” are used 

during fraud. After fraud is detected, words related to fraud prevention such as internal management system 

and reform are found. Table 4, Panel B shows the characteristic words of Toshiba and non-fraudulent firms. In 

the case of Toshiba, more positive words such as “execution”, “acceleration”, and “improvement of earnings 

structure” are often used during fraud-execution period, while in the case of non-fraudulent firms, words for 

shareholders such as “product” and “market” are often used.

Terminology Jaccard Index Terminology Jaccard Index

Management 0.1080 System 0.0912
Enterprise 0.0862 Reform 0.0714
Sector 0.0811 Promote 0.0588
Value 0.0745 management 0.0568
Global 0.0743 strengthen 0.0559
Quality 0.0728 Aim at 0.0556
Progress 0.0724 Stock Market 0.0541
Support 0.0724 Market 0.0535
Group 0.0710 Plan 0.0514
Improvement 0.0710 Measures 0.0514

Non-Fraudulent Firms
Terminology Jaccard Index Terminology Jaccard Index
Division 0.0755 Growth 0.0735

Execution 0.0588 Market 0.0598

Quality 0.0585 Products 0.0559

Profit and Loss 0.0563 Profit 0.0493

Supervision 0.0548 Expansion 0.0457

Management 0.0541 World 0.0432

Global 0.0539 Development 0.0378

Support 0.0519 Technology 0.0353

Acceleration 0.0486 Parts 0.0314

Improvement 0.0486 Production 0.0312

TABLE 4
                                              Characteristic Words Analysis

Panel B:

Panel A:

The Jaccard coefficient is calculated by dividing the number of co-occurrences by the number of 
occurrences in either direction, and indicates the strength of the co-occurrence. Words with high Jaccard 
coefficients are regarded as characteristic terms. It shows the characteristic words during and after 
detection of fraud periods. During fraud execution period, there are many positive words such as "value 
improvement" and "profit structure improvement. After fraud is detected, words related to fraud 
prevention such as internal management system and reform are seen.

Fraud-Execution Period of Toshiba After Fraud Detection Period of 
Toshiba

Fraud Execution Period of Toshiba

Fraud Detection Method by Textual Analysis of CEO Letters in the Perspective of Obfuscation Hypothesis:
Evidence from Japanese Firms Listed on the U.S. Stock Exchange （Masumi Nakashima）
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Table 5 shows the time-series transition of the characteristic words during and after detection of 

fraud. During the period of fraud execution, many words related to supervision, governance, and profit 

structure are found as distinctive words. On the other hand, after fraud-detection, words related to fraud 

prevention such as internal management system and reform are found. 
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Table 6 shows the t-test results for the Jaccard coefficients during and after fraud detection and 

for Toshiba and non-fraudulent firms. From Panel A of Table 6, I observe a significant difference in the 

Jaccard coefficients between during fraud execution period and after detection of fraud period of 

Toshiba, and from Panel B of Table 6, I observe a significant difference in the Jaccard coefficients 

between Toshiba and non-fraudulent firms. The total number of sentences in during fraud execution 

periods is 146, and the total number of sentences of occurrences of “management” both during fraud 

execution period and after fraud detection period is 49. Focusing on the number of sentences of 

occurrences of “management” during fraud execution period is 19, and the co-occurrence of 

“management” during fraud execution periods is 19. In this case, the Jaccard coefficient is computed as 

follows:

Jaccard Coefficient = 19/49 + 146 - 19 = 0.108.

　 MEAN S.D. MEAN S.D. t-value significance
Jaccard Index 0.105 0.027 0.083 0.019 5.083 0.000 ***

　 MEAN S.D. MEAN S.D. t-value significance
Jaccard Index 0.056 0.008 0.046 0.014 1.990 0.066 *

＊, ＊＊, ＊＊＊  indicate significance at the p < 0.10,  p < 0.05,  and p < 0.01 levels, respectively.

Non-Fraudulent 
Firms

Panel B:　Fraudulent Firms and Non-Fraudulent Firms

Fraudulent Firm

Panel A:　In the Pre-and Post-Fraud Detection Periods of Toshiba

TABLE 6
The Results of t-test

Fraud Execution 
Period

After Fraud 
Detection Period

 

Table 7 presents the descriptive statistics of the Jaccard coefficients in the pre-and post-fraud 

detection periods and non-fraudulent firms. The Jaccard coefficients during fraud execution period are 

highest among them. Taken together, I find that the Jaccard coefficients of fraud execution period are 

higher than those after fraud detection period, and more distinctive words are used during fraud 

execution period. Therefore, H1a “There is a difference in the word use of Fraudulent firm in the pre-and 

post fraud detection periods” and H1b “there is a difference in the word use between Fraudulent firm and 

non-fraudulent firms.” are supported.
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Mean Median S.D. Min. Max
Lower 
Quartile

Upper 
Quartile

0.0532 0.0510 0.0086 0.0480 0.0770 0.0488 0.0530
0.0549 0.0540 0.0078 0.0480 0.0750 0.0495 0.0570

0.0526 0.0475 0.0125 0.0390 0.0750 0.0430 0.0623Non-Fraudulent Firms.

TABLE 7
Descriptive Statistics of The Jaccard Index for Each Period

The Jaccard index is calculated by dividing the number of co-occurrences by the number of occurrences in either direction, 
and indicates the strength of the co-occurrence. Words with high Jaccard coefficients are regarded as characteristic words.

Post-Fraud Detection Period of Toshiba
Fraud Execution Period of Toshiba

Test of Hypothesis 2a and Hypothesis 2b

In order to test H2, correspondence analysis is conducted. Figure 1 shows the results of the 

correspondence analysis for Toshiba’s fraud-execution period, post-fraud detection period, and non-

fraudulent firms. The results of the correspondence analysis show that during the fraud-execution period 

of Toshiba, the words are far away from the origin and the words are also far away from each other, 

indicating unrelated words, while after the fraud is detected, the words are close to the origin and the 

words are placed close to each other. 

Figure 2 shows the results of the correspondence analysis of Toshiba and non-fraudulent firms by 

year.6 It can be seen that the non-fraudulent firms use general words, close to the origin from 2009 to 

2014. From Figure 3, it can be observed that during fraud execution, the words are far from the origin 

and distinctive words are used instead of general words. After fraud-detection period, the plots of the 

words are closer to the origin. Through the results of the correspondence analysis described above, it is 

observed that while more distinctive words are used during fraud execution period, more common words 

are used after fraud-detection period. In addition, the words used by Toshiba are more distinctive than 

those used by non-fraudulent firms. Taken together, there are differences in the positions of the plots of 

the words before and after fraud detection is detected periods and between Toshiba and non-fraudulent 

firms. Thus, H2a and 2b are supported. In other words, it can be said that management may have misled 

investors by using the impression management during fraud-execution period.

6  The results of correspondence analysis by firm also plot closer to the origin, as do the results of correspondence analysis 
by year. The reason why Canon is far from the origin is that CEO’s message is included in the Sustainability Report, and 
therefore, the focus of textual analysis is slightly different from that of other firms’ Annual Reports.
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VII. CONCLUSION AND FUTURE RESEARCH

This study determines whether managers manage text by examining whether the textual 

characteristics of CEO letters differs in the pre-and post-fraud detection periods of Toshiba, and between 

Toshiba and non-fraudulent firms. First, I find that the Jaccard coefficient during fraud execution period 

of Toshiba is higher than that after fraud-detection period, indicating that Toshiba uses more distinctive 

words during fraud execution period. Second, the results of the correspondence analysis show that the 

words are far from the origin, indicating unrelated words are placed during fraud-execution period of 

Toshiba, and the words are closer to the origin and the words are placed close to each other after 

fraudulent detection period of Toshiba, and the words of non-fraudulent firms are plotted close to the 

origin. In other words, the Jaccard coefficients of fraudulent firm are higher during the fraudulent period 

than after fraud is detected, and the words are plotted farther from the origin. 

This suggests that during fraud-execution period, managers may have misled investors by using 

impression management theory to make the text more difficult to read. This study can be presented as a 

possibility for fraud detection when it is observed that CEO letters have distinctive words from those of 

non-fraudulent firms through text analysis. Nakashima (2022) presents a method for detecting fraud by 

implementing a combination of both textual analysis and financial statement figures, but this study is 

able to present that fraud can be detected by textual analysis alone. There are several limitations to this 

study. Due to the small sample size, this study is only a presentation of a pilot study. In the future, it is 

necessary to test whether managers implement impression management by measuring tone from 

narrative disclosures.
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