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ABSTRACT:   
Written texts can reveal the personality traits of the authors of those documents. Beyond the 

differences in writing styles of individuals, the choice of words and use of vocabulary can be 

different for each individual depending on their personality traits. In this study, we use Linguistic 

Inquiry and Word Count (LIWC2015) software to analyze the content of emails from a sample 

of Enron and Facebook executives. We compare the attributes revealed in these emails at the 

individual and company level. The results of the analysis indicate that there are significant 

differences in the personality traits of individuals in the two companies.  We show that context 

analysis can be used as an aid to gain insight on the attributes of business leaders and such tool 

can potentially aid in identifying the fraud risk among a company’s C-suite executives. 
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I.  INTRODUCTION 

Analysis of written texts and the meta data in those texts can help identify underlying 

character traits about its author. The linguistic analysis of such texts provides insights into the 

writer’s personality.  Such character traits can be evaluated for an individual or for a group of 

individuals. Analysis of the written communication of a group may be indicative of the 

organizational culture existing within that group. In this study, we analyze the written 

communication (emails) of the executives at Enron and Facebook using Linguistic Inquiry and 

Word Count (LIWC2015)1.  

                                                           
1 LIWC (2015) was created at the University of Texas (Pennebaker et al., 2015) and has been widely used in 

research studies since the 1990s (for example, Robinson, Boyd, and Fetterman 2014; Ritter, Preston and Hernandez 

2013; Underwood, et al., 2012; Holtgraves, 2011; and Tumasjan, et al., 2010). LIWC2015 application uses a pre-

defined set of words (LWIC dictionary) composed of almost 6,400 words, word stems, and select emoticons. Each 

word in the text being analyzed that match with the LWIC dictionary is assigned to a category. One word can fall 
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At the conclusion of the Enron trial, the Enron emails were released by the Federal 

Energy Regulatory Commission (FERC) in 2003. The Enron dataset consists of emails sent by 

more than 150 senior executives. The British parliament released emails of Facebook executives 

in 2018 as a result of Mark Zuckerberg’s refusal to appear before a parliamentary committee. 

Those emails included two hundred and fifty pages of private Facebook's emails sent between 

2012 and 2015. 

In this study, we analyze and identify the differences in personality traits of executives at 

Enron and Facebook by analyzing the wording of their emails. Enron and Facebook serve as 

proxies for a “fraud-company” and the typical “non-fraud-company", respectively. The emails of 

selected executives from both companies were collected and analyzed to identify their character 

traits based on the words used in these emails. The differences in such personality traits has the 

potential to help identify executives exhibiting a predisposition toward fraudulent behavior.    

This paper is organized into six sections. Section two identifies similarities and 

differences in the background of Enron and Facebook.  We discuss prior studies in section three 

and describe the data collection procedure in section four. Section five provides details and 

results of analysis. Section six discusses the limitations of the paper and section seven concludes 

the paper. 

II. COMPARISONS BETWEEN ENRON AND FACEBOOK 

Enron operated in energy sector while Facebook is a technology industry, specifically in 

social media. Enron’s 2000 10-k annual report identifies business operations in transportation 

and distribution, wholesale services, retail energy services, broadband services, and other as 

                                                           
under multiple categories. For example, the word cried is part of five word categories: sadness, negative emotion, 

overall affect, verbs, and past focus. 
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business segments. The largest source of revenue for Enron was from wholesale services which 

involved the marketing and delivery of physical commodities and financial and risk management 

services. Enron’s Internet online trading platform resulted in $2.5 billion a day in trading volume 

in 2001.  On the other hand, Facebook disclosed in its 2018 l0k annual report that it operates as a 

single entity that generates substantially all its revenue on its Internet platforms from advertising 

revenues.  Though these are obvious differences between the two companies, many 

commonalities exist.  For example, Enron was founded by a charismatic leader, Ken Lay, who 

led the company into a new and innovative business strategy using an online commodity trading 

platform.  Facebook was founded by Mark Zuckerberg another charismatic leader.  Both 

companies experienced initial tremendous growth in their business operations. Facebook’s 

business model is entirely reliant on the Internet, and so was Enron’s online trading platform 

(Enron Online) where billions of commodities were traded. To expand its online footprint in 

2000, Enron was working on a contract agreement with Blockbuster to provide online music, 

games, and movies which was a streaming breakthrough for that time period. Enron was 

regarded to be one of the most innovative companies at the time.  It received “America's Most 

Innovative Company" award from Fortune for six consecutive years between 1996 and 2001. 

Facebook with its new mobile ad formats including full-screen, 360-degree videos, and 

interactive ads has also been an innovative company that essentially changed the way people 

interact with each other.  Another similarity is that both companies were leaders in their 

respective businesses.  Enron was the number one seller of natural gas in North America, and 

Facebook is the number one social media company. Consequently, management of both 

companies need to deal with controversy, strong competition, and threats against their business 

models. 
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Enron and Facebook have both been criticized and there are (were) controversies 

surrounding the companies. However, a major difference between the two companies is that 

Enron’s executives were found guilty of a financial conspiracy whereas Facebook’s executives 

have never been charged with any financial fraud.  At Enron, several executives including CEO 

Kenneth Lay, CFO Andrew Fastow, and former CEO Jeffrey Skilling were convicted and 

sentenced for fraud and conspiracy. In this study, Enron and its executives represent a financially 

fraudulent company.  Although a lawsuit was filed against Facebook for alleged privacy 

violations in 2018, the case has not been settled.2  Yet no one is alleging that Facebook and its 

executives are guilty of financial fraud. Therefore, it is not unreasonable to consider Facebook as 

representative of a typical “non-fraud” company. In this study, a comparison is made between 

the personality traits exhibited by executives at Enron and Facebook.  These two corporations 

represent “fraud” and “non-fraud” organizations, respectively, for this study.  

III. PREVIOUS STUDIES OF ENRON’S DATESET 

Prior studies have examined the Enron email dataset to identify various aspects of linguistic 

characteristics in the emails. Diesner, Frantz, and Carley (2006) used network analysis to 

investigate the structure, behavior and idiosyncrasies of communication networks in Enron. The 

authors report that previously disconnected employees engage in mutual communication during a 

crisis period. The authors also report that messaging interactions bypassed formal chains of 

communication during the crisis period. Kang, et al (2010) studied the “content-actor” 

relationships in the emails using NetLens.  The analysis identified paired content and individual 

relationships.  Brandy (2015) used the Enron emails to examine the mechanisms that individuals 

use to remain undetected when sharing information. The authors found that the members of 

                                                           
2 Facebook has set aside $5B for possible fines related to the Cambridge Analytica Data case. 
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corrupt projects communicate less and have fewer reciprocal relations than the non-corrupt 

project members.  Network analysis of the emails was used by Fragale, et al. (2012). They used 

linguistic markers to determine signs of reverence within the content of the emails.   Mohammad, 

(2012) analyzed Enron emails to examine the differences of emotions in mails. The author 

reports differences among genders in the use of emotional words. Salami (2014) studied the 

Enron email corpus to investigate the simplicity of email communication. The author found that 

the readability of emails change with change in the hierarchical direction of communication, 

hierarchical distance between communicators, and the size of the audience. Past researchers have 

used the Enron corpus to determine personal network relationships among the executives and 

staff (Gahrooei, et al. 2018; Fox, et al. 2016; Zan and Lin 2009; McCallum, Wang, and Corrand-

Emmannel 2007; Kurihara, Kameya, and Sato, 2006;).  Other researchers have used a linguistic 

analysis of email to study employee threat risk and forensic authorship (Brown, Watkins, and 

Greitzer, 2013; Wright 2014).  Previous studies are largely concerned with identifying 

characteristics of the linguistic networks in the emails and not with identifying the traits 

associated with fraudulent behavior.  

IV. DATA 

For the purpose of this study, private emails sent by executives from Enron and Facebook 

were analyzed using LIWC2015 linguistic software. Both set of emails were released as a result 

of legal cases involving the companies. The Enron scandal became public knowledge in October 

2001 and Enron’s emails were released in 2002.3  Facebook emails were released in the UK by a 

                                                           
3 There is no exact date for when the fraudulent activities at Enron actually began.  The public became aware of the 

fraud in October 2001.     
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parliamentary committee at the end of 2018. Although the Enron emails have been used in prior 

studies, as noted, the Facebook emails have not been previously used in research of this nature. 

The Enron dataset consists of over 500,000 messages sent by 158 Enron executives over 

a three-and-half-year period from 1999 to 2002.  The subpoenaed data was made public by the 

Federal Energy Regulatory Commission in May 2002. These emails were sent when Enron was 

in crisis at a time when many at Enron were aware of the company’s underlying problems even 

though they had not become public knowledge. The database includes 92% of Enron staff 

emails.4    None of the emails included attachments.  The Enron executives’ emails in the dataset 

were sent by senior managers thirty-five of whom were indicted and charged with fraud and 

conspiracy for their involvement in the fraud.  In this study, we analyze the emails of the top six 

Enron executives. They are: (1) Kenneth Lay, founder of Enron; (2) Jeffrey Skilling, CEO; (3) 

Andrew Fastow, CFO; (4) Kenneth Rice, CEO of broadband services; (5) Mark Koenig Head of 

Investor Relations; and (6) Ben Glisan, Treasurer. We chose these executives because of their 

significant role and responsibilities in determining Enron’s financial results.  

Before analyzing the Enron emails, the dataset was converted into a corpus5 for analysis. 

Previous studies have also developed an Enron corpus for analysis by eliminating extraneous 

data in the emails. The email headers and duplicate emails were manually removed before 

analysis. 

                                                           
4 See: Information Released in the Enron Investigation https://www.ferc.gov. 
5A dataset is the raw data that is collected. A corpus is the dataset that has been cleaned up.  As in the case of emails, 

headers and dates have been manually removed and typos corrected. We corrected typos to understand the intended 

communication in the email. We also suspect that some typos may have been created during the digital 

transformation of the emails from one source to other. We took this additional step to remove typos, but LIWC2015 

converts all text files to lower case before processing them therefore grammar, capitalization, and sentence structure 

are not required to be corrected. Finally, it should be noted that an annotated corpus is created from the corpus by 

grammatically separating the words in the corpus into different categories such as positive or negative connotations.          

https://www.ferc.gov/
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The Facebook emails are available in several online sources (for example: 

https://www.parliament.uk/documents/commons-committees/culture-media-and-sport/Note-by-

Chair-and-selected-documents-ordered-from-Six4Three.pdf).  Two-hundred and fifty pages of 

private Facebook's emails, sent between 2012 and 2015, were released by the U.K Parliament. 

Originally, they were collected as evidence in a California lawsuit against Facebook by 

Six4Three an app development company (Roose 2018). Six4Three alleged that Facebook was 

restricting their access to user data on the Facebook platform.  The U.K.s Digital, Culture Media, 

and Sports Committee seized these documents as part of a larger investigation into Facebook’s 

practices in the U.K.  Eventually the emails were put online in 2018. The Committee had been 

investigating Facebook’s role with Cambridge Analytica (CA).  CA had harvested private 

information from the Facebook platform and used it for political purposes.  Facebook’s emails 

were released because Mark Zuckerberg would not testify before the Parliamentary committee 

reviewing Facebook’s practices. 

Executives and staff emails were included in the release.  The following top executives’ 

emails in the exchanges were chosen for analysis: (1) Mark Zuckerberg, CEO; (2) Konstantinos 

Papamiltidas, Director of Platform Partnerships; (3) Sam Lessin, VP of Product Development 

Related to Partnerships; (4) Simon Cross Product Manager, Plugin Apps; and (5) Sachin Monga, 

Platform Team, Social Media Interactions.6  These executives were chosen as they were the 

highest-ranking executives involved in the email exchanges.    Although these executives did not 

have the same job functions as those executives at Enron, their decision-making oversight in the 

organizational hierarchy matched those of the executives in Enron.  As with the Enron dataset, 

                                                           
6 The emails were collected from a discussion thread used by the top executives at Facebook to discuss their 

platform business practices. 

https://www.parliament.uk/documents/commons-committees/culture-media-and-sport/Note-by-Chair-and-selected-documents-ordered-from-Six4Three.pdf
https://www.parliament.uk/documents/commons-committees/culture-media-and-sport/Note-by-Chair-and-selected-documents-ordered-from-Six4Three.pdf
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we cleaned up the Facebook emails by removing headers and other peripheral elements and only 

the text of the emails were included in the analysis.    

V.  ANALYSIS 

The context analysis was used to study the Enron and Facebook corpus.7  Context 

analysis categorizes large amounts of textual material or corpus to identify word patterns that 

lead to the identification of the writer's personality traits (Pollach 2012; Pennebaker 2011; 

Pennebaker et al., 2003; Cohn et al., 2004; McCrae and Costa 1996).  Once the word patterns are 

categorized based on lexical categorizations used by a mapping tool for automated context 

analysis, an annotated corpus is created. LIWC2015’s categorizations were used for that purpose.  

The tool maps a text file with counts on dictionary determined categories as well as the different 

senses that can be assigned or tagged to a word, such as sadness or anxiety, based on an 

algorithm.8  The algorithms in the tool have been independently rated by linguists and tested for 

reliability (Tausczik and Pennebaker 2009).  Li and Chignell (2010) followed this approach to 

show how personality types could be identified with the words written by blog writers.   

Argamon et al., (2005) and Oberland and Gill (2006) also used this approach and found word 

usage could identify the trait of extroversion in writers.  Pennebaker (1999, 2002, 2003, and 

2011) has written extensively about the relationship between the personality traits associated 

with writing style.  Pennebaker and King (1999) state:   

Thus, language use may be thought of as an arena in which the impact of the 

person is unavoidable (p. 1309). 

                                                           
7 There is a difference between the meaning of “content” and “context.”  In linguistic applications, content is what is 

written whereas context is concerned with the meta data structure behind the written text.   
8In an annotated corpus that is grammatically tagged, words have been assigned word labels.  Examples of 

categorization tools that can be used to develop an annotated corpus are the General Inquirer, Diction 7.0, KH 

Coder, Minnesota Contextual Context Analysis, and Whissell’s Dictionary of Affect in Language.  Some of these 
are freely available online. Several of these tools are only provide limited results and others have not been 

maintained such as the General Inquirer.  Although the algorithm used among tools may differ, the results from the 

LIWC2015 have been widely used and tested in research studies.  For that reason, the LIWC 2015 was chosen over 

other categorization tools.   
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Other authors have adapted this methodology with business datasets.  Demers and Vega 

(2010) used this methodology to evaluate earnings reports.  Abrahamson and Park (1994) used 

context analysis to identify traits found in the letters sent to stockholders.  Smith (2017) used this 

methodology to identify characteristics of accountants in literature. Ingram and Frazier (1983) 

used context analysis to investigate environmental disclosures from a sample of firms.9 

The Background for the Analysis. 

There are many well-recognized categorization tools for context classification. Within these 

categorization tools, there are word dictionaries with meanings assigned to word usages.   One 

such system, in use since the 1990s, is the linguistic tool LIWC2015.  LIWC2015 was developed 

by coders with linguistic backgrounds (Pennebaker, et al., 2015).  LIWC2015 has been widely 

used to identify traits in various documents from texts to tweets (Robinson, Boyd, and Fetterman 

2014; Ritter, Preston and Hernandez 2013; Underwood, et al., 2012; Holtgraves, 2011; and 

Tumasjan, et al., 2010).   

LIWC2015 allows for the linguistic patterning of text to identify traits associated with a 

writer.  It is composed of two basic parts: (1) dictionaries and (2) algorithms to process text.  

Essentially, LIWC2015 collects meta data from within a text.  The LIWC2015 dictionary 

contains nearly 6,400 words, word stems, and emoticons used to process text.  LIWC2015 

captures eighty-six percent of the words people use in writing and speech (Pennebaker, et al.,).  

Independent judges were initially used to build word lists in the dictionaries.  Later, other groups 

of judges continued to rate the goodness of fit for the 81 categories in LIWC2015 as well as the 

                                                           
9A limitation of context analysis is that it is difficult to establish a causal relationship to the word categories.  In our 

paper, although suggestions are made as to the reason for aggregated trends in scores, we are not attempting to 

identify a specific cause of these traits.   
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words in the dictionary.  In LIWC2015, the most recent version, summary variables were added 

to the categories.  These variables are: (1) analytical thinking; (2) clout; (3) authenticity; and (4) 

emotional tone.  These variables are the only non-transparent section of the ratings as shown in 

Table 1.  Although words are grouped into these four categories, no word examples are disclosed 

in LIWC2015 due to commercial development agreements. Before being released, the 

LIWC2015 was tested by measuring each category for reliability and validity scores based on 

real-world text sets (Pennebaker, et al., 2015).     

LIWC2015 process text files sequentially.  It finds each word and then determines if it is 

in its dictionary.  Next, it includes that word in its count, and uses those word totals to calculate a 

percentage function, i.e., as a percentage of the total words in the document.  Words not counted 

are not part of the total word count.  It then uses a scaled algorithm to determine a 

psycholinguistic category as its output.  Word counts and word percentages are summed by 

category.  Before counts are made, the word roots are lemmatized by reducing word stems by 

removing suffixes such as “ly” “ion” or “ing” or “ize” and “izes.”  It should also be noted that 

one word may fit in several category traits.  In those cases, the word might contribute to such 

characteristics as both "sadness" and “negative emotion”.   

The Sample.  

The analysis of the dataset begins with a selection of the trait categories.  The selection was 

based on those traits that would be most revealing regarding possible fraudulent behavior.  For 

example, the power and overconfidence associated with narcissistic behavior was considered to 

be important for the analysis.  Each email was checked for correct spellings, typos10 and 

                                                           
10 We correct typos before running analysis because LIWC2015 will drop words that are not in dictionary and would 

not count these words in the analysis. Keeping typos would drop those words from the analysis and make the results 

less reliable.   
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converted into the proper file format before being processed with the LIWC 2015.  The emails 

from Enron and Facebook were processed using the nineteen traits in Table 1.  The main 

divisions in Table 1 are Linguistic and Psychological Processes.  Linguistic Processes identified 

by LIWC2015 are language descriptions such as counts of verbs, nouns, adverbs, and 

prepositions for example. These are described as “function words.” From a linguistic viewpoint, 

functional words show how people view and interact with the world around them.  Table 1 lists 

the Summary Variables for Linguistic Processes under this category as well as those for 

Numbers and Negations such as “no.”  Psychological Processes and their subclassifications are 

used to identify the emotional context in the email samples.   

[INSERT TABLE 1 HERE] 

 

Enron and Facebook Traits.    

We first analyze the emails of Enron executives. To get the LIWC score for individual 

executives, we merge all emails of each Enron executive into one text document for each 

executive and then analyze the texts using LIWC2015. Results of the analysis are presented in 

Table 2.   

[INSERT TABLE 2 HERE] 

Table 2 presents the LIWC2015 score of nineteen traits for the Enron executives selected 

for the analysis. The word counts (WC) represents the total number of words analyzed by 

LIWC2015. As expected Kenneth Lay and Jeffery Skilling have the highest number of words in 

the analysis as they are the Founder and CEO and CEO of the companies respectively. Many 

communications in a company comes from the CEO to the employees on regular basis. Next, the 

table presents the scores of the executives on various attributes. We highlight the largest scores 
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in each trait by blue and the lowest score by red. The scores represent the percentage of the 

words in each category used by each of the executives. For example, Jeffery Skilling has the 

largest analytic score (91.66) and Andy Fastow has the lowest analytic score (52.35). This means 

that 91.66% of the words used by Jeffery Skilling are categorized as analytical while 52.3% of 

the words used by Jeffery Skilling are categorized as analytical. It should be noted that there is 

no benchmark (or norm) for scores in each category for a normal person. The difference in the 

scores can be interpreted as Jeffery Skilling uses more analytical language than Andy Fastow. 

However, we cannot conclude that Andy Fastow is a person with low analytic skill. 

As the comparative results in Table 2 are reviewed, the highest and lowest percentage 

scores in each row are highlighted as blue or red, respectively.  The first trend that becomes 

apparent are the scores for Andrew Fastow, Enron’s CFO.   Mr. Fastow shows the highest scores 

for Negate (inhibition), Negative emotions (Negemo), Anger, Sadness, Tentativeness, and Focus 

on the present (Focuspresent).  His lowest scores are for Analytic, Clout, Tone, and positive 

emotions (Posemo).  His psychological traits display less self-assurance, and more neurotic 

issues such as Anger.  He is not confident about his leadership (Clout), has more anxiety and 

hostility (Tone), and faces more inhibition than the other executives.  The causality these 

personality traits cannot be identified, yet it serves as a marker of concern for the CFO of one of 

America’s largest corporations to exhibit such traits.  As CFO, he was dealing with the financial 

issues facing Enron daily and knew how close the company was to fiscal collapse.  

In Table 2, Ken Lay’s traits show high levels of Clout, Power, as would be expected, and 

a focus more on the future and less on the present than the other executives. Most of the 

executives were not very concerned with any threat issues such as Anxiety or Anger (0.0 scores) 

which is an indication of their high level of confidence in themselves.    The most notable trait 
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exhibited by Jeffrey Skilling was his Analytical approach to problems, which is a measure of 

intelligence.  He also had a very low (.39) score for the Negate trait which is a measure of 

inhibitions such as shyness.  Other traits such as Sad and Negemo exhibited the same tendencies.  

He had few worries about Risk which indicates there is little room for doubt in his life.   

We also analyze the emails of Facebook executives. To get the LIWC score for 

individual executives, we merge all emails of each Facebook executives into one text document 

for each executive and then analyze the text using LIWC2015. Results of the analysis are 

presented in Table 3.   The comparative results for the five Facebook executives shown in Table 

3 are for the same set of traits as in Table 2. The Facebook executives in Table 3 were involved 

with product development.  This product development was directed at settling how Facebook 

was going to allow app developers and media companies, such as Netflix, to interact and have 

access to the Facebook platform.  This development group was responsible for setting policies as 

to pricing and full or limited access to Facebook's data.  The email exchanges are an extensive 

collection of their views about these issues.    

[INSERT TABLE 3 HERE] 

In reviewing the results of Table 3, it can be seen that Mark Zuckerberg, CEO of 

Facebook, exhibited strong traits of Authenticity, Risk, and Money as compared with the other 

executives.  High authenticity reflects honesty as noted in Table 1.  Yet, his concern with risk 

and financial issues likely affect his other personality traits.  This is apparent as he has the 

highest scores in Negate, Negmo, and Tentat compared with the other executives.  Inhibition, 

negativity, hesitation in decision making are part of these traits (as seen in Table 1).  Such traits 

tend toward hesitation in decision making.  These are personality traits that are not exhibited by 
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Lay or Skilling at Enron. Lay’s and Skilling's email messages exhibited Power and Clout as seen 

in Table 2. 

Two employees at Enron and Facebook had job functions that were directly related to 

product management.  At Enron, Kenneth Rice was CEO of broadband services, a separate 

product, and at Facebook, Simon Cross was a product manager dealing with apps allowed on its 

platform.  When the traits of these two executives are compared, there are marked differences.  

Rice’s traits exhibit positive emotions (Tone 98.35; Posemo 5.79; and Insight 3.28).  When 

Simon Cross’ traits compared (Tone 55.66; Posemo 2.45; and Insight 0.86), there are strong 

negative scores. Although there are differences in the job functions among product managers, 

they are generally responsible for the success or failure of a product line.   Simon Cross further 

demonstrates a fundamental difference in traits between Facebook’s and Enron’s C-suite.  Most 

of the executives at Enron, except for Andy Fastow, seemed exhibited a strong sense of self-

assurance in themselves as found in Jeffrey Skilling’s traits.     

Several authors have identified a correlation between narcissistic behavior and fraudulent 

tendencies (Johnson, et al. 2013; Rijsenbilt and Commandeur 2013; Cohen et al. 2010; Blickle et 

al. 2006).  Characteristics of narcissism include the need for power, dominance and an unrealistic 

belief in themselves.  Narcissistic personalities tend to use manipulation and risky behavior to 

achieve their goals.  Skilling has been described as an executive who developed “a charisma aura 

around him (self).” He singularly promoted himself and his views (Essays 2018).  He had the 

power to gain the loyalty of employees through rewards and granting status.    

Schrand and Zechman (2009) and Chen (2010) also found a correlation between 

fraudulent behavior and overconfidence.  Corporate leaders usually have a high level of 

confidence in themselves.  Yet, Skilling was overly confident in his abilities with the initial 
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success of Enron and his recognition in the nation as an icon of a successful business leader.  

Personality traits such as concerns with power, domination, and displays of overconfidence are 

correlated with fraudulent behaviors.  In Table 3, Jeffrey Skilling (3.83) and Ken Lay (3.88) both 

exhibit traits associated with Power as compared with the other executives at Enron and 

Facebook’s Mark Zuckerberg (1.47).  The traits at Enron’s were defined by dominance and 

overriding confidence.     

Table 4 presents comparison of the traits for the CEOs of Enron and Facebook.  For the 

purpose of this comparison, we analyze each email of the executives separately. Then we 

compute the average score of the traits for the executives. We then perform t-test to examine 

whether the average score of the executives are significantly different11. We highlight the 

attributes that are significantly different (having p-value less than 0.05) in red. 

[INSERT TABLE 4 HERE] 

 

As seen in table 4, there are significant differences in the attributes of the two executives 

such as Analytic, Negate, Posemo, Tentat, Power, and Focuspresent.  Zuckerberg exhibited more 

uncertainty (Negate, Tentat) in his messaging than Skilling.  Skilling showed more of a power 

orientation in his messages.  A strong Power trait indicates that Skilling, as CEO, used a 

management style that exercised higher levels of direct control over his subordinates.  When an 

executive uses a high level of control, he is confident in his decisions, a trait Skilling exhibited.  

This difference in traits between Skilling and Zuckerberg is particularly apparent in the scores 

for Tentat.  A higher percent of the words used by Zuckerberg (4.94) are associated with 

tentativeness.  Thus, Zuckerberg may be more open in making decisions.  He is less controlling 

                                                           
11 To make the comparison, each executives’ score on each email message was separately averaged for the nineteen 

characteristics.  For example, all emails of Zuckerberg are analyzed separately to get the score for each attributes. 

Then we compute the average score of each attribute for Zuckerberg. We do the same for Skilling and perform t-
test to compare the average score. This approach is used for the results presented in Tables 5, 6, 7, and 8.  
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and thus more open to the views of his executive group.  Skilling is not tentative in his 

messaging (1.29). Although the percentage scores show there is not much of a comparative 

difference between the two executives in future focus, there is a significant difference in their 

focus on the present.  Zuckerberg is much more focused on the present than Skilling who may 

have other executive interests.   

Table 5 presents the comparison of the traits depicted in the emails of Enron and 

Facebook executives. The average score presented in the table is computed by separately 

analyzing each email of the executives in the respective companies. After that we compute the 

average score in each trait based on the scores for each emails. Traits that are significantly 

different (p-value less than 0.05) are shown in red.  

[INSERT TABLE 5 HERE] 

As seen in Table 5, there is significant difference in the Negemo, Sadness, Tentat, Power, 

Risk, and Money traits between Enroon and Facebook emails.  Taken together, it paints a picture 

of Enron’s executives as being more neurotic, power/dominant and risk orientated, along with 

having a direct concern about themselves.  Facebook executives exhibit significantly less of 

these traits as compared with Enron.  In addition, Facebook executives exhibit a lower level of 

self-assurance in their messaging compared with the high level of confidence found in Enron’s 

emails.  The executives who were involved in the Enron fraud appear to be very sure of 

themselves, concerned with their own interests, confident in their opinions, and they exercised a 

power or control style not found in use at Facebook The combination and interaction of these 

traits led to the fraudulent financial scheme that defrauded investors. After the extent of fraud 
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was revealed, an example of Skilling’s completed confidence in himself led to his 2002 

unrestrained testimony in front of Congress.12    

The Enron Executives. So far, our discussion and analysis has focused on the differences 

between Enron and Facebook executives. We next look at the potential of differences between 

the Enron executives. In this section, we compare and identify differences in the traits of Fastow 

and Lay and Fastow and Skilling. This comparison has been presented in tables 6 and 7 

respectively.  These executives were most involved in the fraud as well as most responsible for 

formulating Enron’s strategic plans, so it is worthwhile to compare their trait patterns.   

Fastow’s traits have so far shown a stronger negative orientation. As CFO, he was 

involved in keeping losses off Enron’s books.  Therefore, comparing his attributes with the other 

two executives has the potential to reveal some differences in their personality traits. As seen in 

tables 6 and 7, Lay and Skilling have more clout than Fastow.  Therefore, we can expect that the 

power in the relationship to be on the side of Lay and Skilling. One trait that a CFO should 

possess is “Authentic” which measures honesty and full disclosure in messaging and 

relationships.  Consistent with this expectation, Fastow shows a significant difference on this 

trait with Lay (p-value 0.0263) and a higher orientation toward this trait compared to Skillling 

but not statistically significant. 

[INSERT TABLE 6 HERE] 

[INSERT TABLE 7 HERE] 

                                                           
12Skilling is the only member of Enron's senior management to testify before Congress, appearing before a House 

subcommittee earlier this month. April Witt. February 27, 2002. Skilling’s Testimony Met With Skepticism. The 

Washington Post.  Accessed April 8, 2019.  https://www.washingtonpost.com/archive/politics/2002/02/27/skillings-

testimony-met-with-skepticism/b65cc993-4017-4735-a49c-

012e027e61d2/?noredirect=on&utm_term=.be783f4d6694 

https://www.washingtonpost.com/archive/politics/2002/02/27/skillings-testimony-met-with-skepticism/b65cc993-4017-4735-a49c-012e027e61d2/?noredirect=on&utm_term=.be783f4d6694
https://www.washingtonpost.com/archive/politics/2002/02/27/skillings-testimony-met-with-skepticism/b65cc993-4017-4735-a49c-012e027e61d2/?noredirect=on&utm_term=.be783f4d6694
https://www.washingtonpost.com/archive/politics/2002/02/27/skillings-testimony-met-with-skepticism/b65cc993-4017-4735-a49c-012e027e61d2/?noredirect=on&utm_term=.be783f4d6694
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A closer look at tables 6 and 7 indicate that Fastow has more negative traits than either 

Lay or Skilling.  He has less Clout than Skilling and Lay.  Fastow has exhibited little self-

assurance along with many inhibitions (Table 2).  As CFO, he appears to have a compliant role 

to the other two executives.  There are indications that when a relationship such as this one exists 

between a group of the executives; the less powerful executive is strongly under the influence of 

the more powerful executives.  It appears that both Lay and Skilling had control and power over 

Fastow.  

VI. LIMITATIONS OF THE STUDY 

One weakness of context analysis is that positive words are used in phrases that might 

have negative connotations. For example, the word “cool” as related to a person might have the 

meaning that a person is “really hip” or that they are standoffish. Research related to 

determining the connotation of a word based on the phrase in which the word appears is still 

under development (Wilson et al., 2009). The corpus used in LIWC2015 attempts to overcome 

this problem by considering the phrase not just the word in isolation. Another limitation of 

context analysis is coding bias due to the subjectivity among the various linguists performing the 

coding. LIWC2015 has been consistently used for coding traits since the 1990s, and it is a widely 

recognized research tool used for context analysis.  Therefore, coding bias is not considered an 

issue.   

Finally, another characteristic of context analysis that influences its use is that it does not 

provide for causality of the results.  Therefore, a cause cannot be associated with a trait. There is 

no speculation provided as to the causality of the traits identified in the datasets.   

VII. CONCLUSION 
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It has been shown that there are important traits associated with Skilling and Zuckerberg, 

especially, that are significantly different.  As leaders of the companies, they exhibit personal 

traits that steered the companies in different directions.  Skilling’s traits reflect those of someone 

who was highly motivated by Power who had high levels of confidence in his actions and wanted 

control over his employees.  Although confidence is important for a leader of a company, 

overconfidence can lead to myopic decisions made without consultation.   The traits associated 

with Skilling are those of a narcissistic personality and may be linked with fraudulent behavior.  

Zuckerberg appears to be a leader who is interested in consultative relationships.  The traits 

identified in his emails show that is he hesitant in making decisions with consultation, and his 

management style is more participative than those executives who controlled Enron.  

 It is also apparent that Andy Fastow did not have the Power or Clout to change the 

operational strategies toward which Enron was being directed.  Lay’s and Skilling’s Power and 

Clout trait levels were much stronger than Fastow’s.  This disparity may have implications as to 

the source of the fraudulent activities at Enron.   

 Future researchers should consider the application other linguistic tools for evaluating 

fraudulent traits in other organizations with the purpose of developing a more extensive dataset 

and list of “fraudulent” traits. The results in the paper indicate that the “red flag” traits of fraud, 

such as narcissism, exist and can be identified using LIWC2015.  If there is a suspicion of 

corporate fraud within an organization, one of the tools that may be used to solidify that 

assumption is context analysis.  Context analysis can be used as a preemptive tool by forensic 

fraud investigators.  It will not identify the fraud, but through the analysis of C-suite writing 

samples, it can determine if concerns about potential fraud within an organization should be 

amplified. Context analysis is a tool for forensic profiling.      
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Context analysis can be used to identify traits in numerous documents. Some studies 

based on financial reports have been described in the paper. Yet, there are other areas for such 

analysis. For example, editorials in accounting journals, corporate conference calls, review notes, 

and reports in the financial press can provide a rich source of information about underlying 

attributes of the writer.  Such an analysis can help to identify biases of the writer that may not be 

initially apparent.   
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Table 1.  The LIWC Traits Selected for the Context Analysis of the Enron and Facebook 

Datasets  

 

Traits Description Word Examples (total number 

of words in category) 

Part I:  Linguistic 

Processes13 

  

                                                           
13 Linguistic processes are related to the grammatical characteristics of sentence structure.  First person and non-
first-person descriptions.  Counts of verbs, adverbs, prepositions, and pronouns would be a measure of linguistic 
processes.  In Table 1, only the summary variables of these traits are noted along with number and negate word 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3289770/
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  Analytic Thinking (see 

Pennebaker et al., 2014) 

High score:  formal, logical, 

hierarchical thinking; Low score; 

informal, personal, narrative 

thinking 

Summary Variable: No words 

listed 

  Clout (See Kacewicz et 

al., 2013) 

High score: “high expertise” and 

confident; Low score:  more 

tentative or humble; the score can 

indicate confidence and level of 

leadership. 

Summary Variable: No words 

listed 

  Authentic (See 

Newman et al., 2003) 

High score:  honest, personal and 

disclosing text; Low score:  more 

guarded and distanced in 

disclosure 

Summary Variable: No words 

listed 

  Tone (Emotional tone) 

(See: Cohn et al., 2004) 

High score (>50) positive or 

upbeat emotion; Low score (<50) 

more anxiety, sadness, and 

hostility.  A score of around 50 

indicates ambivalence.   

Summary Variables:  No words 

listed 

  Negate (negations) More inhibition No, not, never (62) 

  Numbers Numerical orientation of the 

document 

Second, thousand (36) 

Part II:  Psychological 

(Emotional) 

Processes14 

  

Cognitive Processes   

 Posemo (Positive 

Emotion) 

More Optimistic; More extravert Love, nice, sweet (620) 

  Negemo (Negative 

Emotion) 

More neurotic  Hurt, ugly, nasty (744) 

  Anx (Anxiety) More neurotic Worried, fearful (116) 

  Anger More neurotic Hate, kill, annoyed (230) 

Sadness More neurotic Crying, grief, sad (136) 

Insight Suggest learning or understanding Think, know (259) 

Tentat (Tentative) Less self-assurance Maybe, perhaps (178) 

Drivers and Needs   

Power More control Superior, bully (518) 

Reward Compensation Take, prize, benefit (120) 

Risk Hazard or threat Danger, doubt (103) 

Time Orientation   

                                                           
counts.  No word examples are provided for summary variables as required under the contract agreement for 
developing this section of LIWC2015.   
14Tausczik and Pennebaker (2010) state “emotion words people use provide important psychological cues to their 
thought processes, emotional states, intentions, and motivations” (p.37).  Table 1 uses a list of emotional traits 
identified by Pennebaker and associates as pertinent in the context analysis of data.   
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Focuspresent (Present 

focus) 

Current focus Today, is, now (424) 

Focusfuture (Future 

focus 

More goal oriented May, will, soon (97) 

Personal Concerns   

Money More personal oriented Audit, cash, owe (226) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. LIWC Traits and their LIWC percentage scores for the top six Enron 

executives convicted in the Enron trial. In the table, the highest score in each row is 

highlight in blue and the lowest in red.* 

 

Executive 

 

 

Traits 

Andy 

Fastow, 

CFO 

Ben 

Glisan, 

Treasurer 

Kenneth 

Lay, 

Founder 

Mark 

Koenig, 

Investor 

Relations 

Kenneth 

Rice, CEO 

Broadband 

Jeffery 

Skilling, 

CEO 
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*This percentage score is computed by merging all emails of the listed executives and analyzing them as 

a single text. For example, all emails of Fastow are merged into a single text document and then analyzed 

in LIWC system as one text document. 

 

 

 

 

 

 

Table 3.  LIWC Traits and LIWC percentage scores for Facebook's executives whose emails 

were released in the UK and had more than 400 words in their email messages.  In the table, the 

highest score in each row is highlighted in blue and the lowest in red.*15 

                                                           
15 The LIWC scores for data with less than 400 words is considered unreliable.   

WC 467 433 10502 736 518 2582 

Analytic 52.35 90.84 84.16 78.18 60.62 91.66 

Clout 41.53 69.43 89.20 70.20 74.43 87.97 

Authentic 32.06 8.34 24.02 32.09 28.36 29.32 

Tone 29.35 98.25 82.28 81.93 98.35 88.28 

Negate 3.21 0.92 0.56 0.95 0.77 0.39 

Number 1.93 1.85 3.20 2.85 4.63 2.56 

Posemo 3.00 5.54 3.69 3.53 5.79 4.22 

Negemo 2.78 0.00 0.53 0.41 0.19 0.54 

Anx 0.00 0.00 0.06 0.00 0.00 0.00 

Anger 0.43 0.00 0.08 0.00 0.19 0.00 

Sad 1.71 0.00 0.17 0.14 0.00 0.39 

Insight 2.78 2.08 2.79 2.58 3.28 2.52 

Tentat 3.85 2.54 1.82 1.49 3.47 1.55 

Power 2.36 2.77 3.88 1.90 1.54 3.83 

Reward 1.28 0.23 1.21 1.22 2.32 1.74 

Risk 1.28 0.46 0.66 0.41 1.35 0.23 

Focuspresent 15.20 9.70 8.21 11.01 11.39 9.26 

Focusfuture 1.50 0.23 2.81 1.77 1.54 1.98 

Money 2.57 6.93 5.31 2.45 1.54 0.97 
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*This percentage score is computed by merging all emails of the listed executives and analyzing them as a single 

text. For example, all emails of Papamildidas are merged into a single text document and then analyzed in LIWC 

system as one text document. 
 

 

 

 

Table 4: A Comparison of the Average of all LIWC percentage scores for Skilling and 

Zuckerberg and a determination of their statistical difference using P-Value tests of 

significance.* 

 

Executive 

 

 

Traits 

K. 

Papamildidas, 

Director of 

Platform 

Partnerships 

Mark 

Zuckerberg, 

CEO 

Sam Lessin, 

VP of 

Product 

Development 

related to 

Partnerships 

Simon 

Cross 

Product 

Manager, 

Plugin 

Apps 

Sachin 

Monga 

Platform 

Team, 

Social 

Media 

Interactions 

WC 4134 1774 7442 694 433 

Analytic 77.49 53.81 66.87 77.46 61.54 

Clout 88.34 83.81 77.41 93.65 69.43 

Authentic 17.46 36.20 24.73 6.92 14.11 

Tone 92.70 74.11 89.57 55.66 86.05 

Negate 1.04 2.20 1.53 0.58 2.08 

Number 1.31 1.52 1.24 1.15 2.31 

Posemo 4.43 3.61 4.42 2.45 3.70 

Negemo 0.22 1.01 0.60 0.86 0.23 

Anx 0.10 0.39 0.13 0.43 0.23 

Anger 0.00 0.28 0.12 0.43 0.00 

Sad 0.07 0.11 0.17 0.14 0.00 

Insight 2.56 3.27 3.18 0.86 2.77 

Tentat 3.29 4.68 3.29 2.59 2.54 

Power 1.89 1.47 2.31 2.88 3.46 

Reward 1.28 2.03 2.02 2.16 1.62 

Risk 0.31 0.45 0.28 0.43 0.23 

Focuspresent 11.13 13.25 12.34 14.55 11.32 

Focusfuture 1.96 1.58 1.06 1.73 1.62 

Money 1.26 3.78 3.13 0.58 2.08 
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*The scores reported are the average score of individual emails sent by Skilling and Zuckerberg. They are then 

tested for the statistical significance of the differences in the average of the scores. 

 

 

 

 

 

 

Table 5: A Comparison of the Average of all LIWC percentage scores for all Enron and 

Facebook messages and a determination of their statistical difference using P-Value tests of 

significance. 

 

Traits 

Average 

Score 

for 

Skilling 

Emails 

Average 

Score for 

Zuckerberg 

Emails 

P-

Value 

(two 

Tail) 

WC 2582 1774 n/a 

Analytic 77.53 56.95 0.0392 

Clout 83.42 85.27 0.7630 

Authentic 29.77 35.02 0.5275 

Tone 76.04 65.38 0.4489 

Negate 0.23 1.79 0.0266 

Number 2.46 0.91 0.0536 

Posemo 5.86 3.00 0.0312 

Negemo 0.60 0.79 0.6854 

Anx 0.00 0.37 0.1129 

Anger 0.00 0.23 0.0887 

Sad 0.43 0.09 0.1544 

Insight 1.61 2.92 0.0532 

Tentat 1.29 4.94 0.0001 

Power 4.50 1.20 0.0023 

Reward 1.66 1.98 0.6194 

Risk 0.57 0.40 0.7181 

Focuspresent 9.75 13.05 0.0235 

Focusfuture 1.68 1.33 0.4418 

Money 1.54 4.72 0.1995 
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*The scores reported are the average scores of the individual emails sent by Enron and Facebook executives. They 

are then tested for the statistical significance of differences in the average of the scores. 

 

 

 

 

 

 

 

Table 6: A Comparison of the Average of all LIWC percentage scores for Fastow and Lay and a 

determination of their statistical difference using P-Value tests of significance.* 

 

Traits 

Average 

Score 

for 

Enron 

Emails 

Average 

Score for 

Facebook 

Emails 

P-Value 

(two Tail) 

WC 15238 14109 n/a 

Analytic 74.46 68.07 0.0761 

Clout 72.16 80.03 0.0231 

Authentic 30.52 23.35 0.0656 

Tone 72.73 80.87 0.0558 

Negate 1.00 0.98 0.9326 

Number 2.10 1.31 0.0522 

Posemo 5.13 5.27 0.8688 

Negemo 0.54 0.26 0.0221 

Anx 0.04 0.10 0.2039 

Anger 0.05 0.08 0.6449 

Sad 0.24 0.05 0.0153 

Insight 2.15 2.46 0.3156 

Tentat 2.02 3.79 0.0016 

Power 3.04 1.91 0.0152 

Reward 1.16 1.77 0.1058 

Risk 0.54 0.22 0.0231 

focuspresent 11.05 12.97 0.0387 

focusfuture 1.77 1.87 0.7555 

Money 2.89 1.25 0.0001 
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*The percentage scores are the average score of individual emails sent by Fastow and Lay. They 

are then tested for the statistical significance of differences in the average of the scores. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7.  A Comparison of the Average of all LIWC percentage scores for Fastow and Skilling 

and a determination of their statistical difference using P-Value tests of significance.*  

 

Traits 

Average Score 

for Fastow 

Emails 

Average Score 

for Lay Emails 

P-Value 

(two Tail) 

WC 467 10502 n/a 

Analytic 51.29 80.69 0.0000 

Clout 43.72 83.65 0.0002 

Authentic 46.66 24.15 0.0263 

Tone 42.54 74.09 0.0196 

Negate 3.63 0.61 0.0028 

Number 1.32 2.14 0.2451 

Posemo 2.43 5.54 0.1168 

Negemo 1.54 0.57 0.1970 

Anx 0.00 0.13 0.0242 

Anger 0.26 0.04 0.2359 

Sad 0.79 0.17 0.2598 

Insight 1.65 2.36 0.4091 

Tentat 4.83 1.54 0.0497 

Power 1.64 3.72 0.0330 

Reward 1.70 1.06 0.6070 

Risk 0.71 0.57 0.7057 

Focuspresent 16.55 10.36 0.0200 

Focusfuture 1.04 2.30 0.0094 

Money 3.22 3.97 0.5644 
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*The percentage scores reported are the average score of individual emails sent by Fastow and Skilling. They were 

then tested for the statistical significance of differences in the average of the scores. 

Traits 

Average Score 

for Fastow 

Emails 

Average Score 

for Skilling 

Emails 

P-Value 

(two Tail) 

WC 467 2528 n/a 

Analytic 51.29 77.53 0.0021 

Clout 43.72 83.42 0.0002 

Authentic 46.66 29.77 0.1403 

Tone 42.54 76.04 0.0249 

Negate 3.63 0.23 0.0008 

Number 1.32 2.46 0.1574 

Posemo 2.43 5.86 0.0276 

Negemo 1.54 0.60 0.2304 

Anx 0.00 0.00 - 

Anger 0.26 0.00 0.1574 

Sad 0.79 0.43 0.5371 

Insight 1.65 1.61 0.9657 

Tentat 4.83 1.29 0.0357 

Power 1.64 4.50 0.0196 

Reward 1.70 1.66 0.9808 

Risk 0.71 0.57 0.7878 

Focuspresent 16.55 9.75 0.0037 

Focusfuture 1.04 1.68 0.2558 

Money 3.22 1.54 0.2558 


