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ABSTRACT

This study explores gendered communication patterns on X by examining tweet length, sentiment expression,
and lexical choices in 20.050 tweets across 26 variables. Through sentiment analysis using the Bing Lexicon and
word frequency analysis, the research investigates how male and female users differ in their digital
communication styles. The study also incorporates non-parametric statistical tests, such as the Mann-Whitney U
and Wilcoxon rank sum tests, to assess significant differences in tweet length and sentiment scores between
genders. Results show that women tend to write shorter, more positive tweets, often reflecting a more personal
and relational communication style. In contrast, men’s tweets are generally longer, incorporating more action-
oriented language and a broader range of topics. While sentiment analysis revealed a trend of more positive
tweets from women, the lack of statistical significance in sentiment differences highlights the complex nature of
gendered expression in digital spaces. This research contributes to the understanding of gendered
communication on social media and suggests the need for future studies to examine the intersectionality of
gender with other social factors.
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INTRODUCTION

The advent of social media platforms has fundamentally transformed interpersonal
communication, introducing new dynamics in digital interactions. Among these platforms, X
(previously known as Twitter) stands out as a significant medium, enabling users to express
opinions and emotions and share experiences in real time through concise messages known as
tweets. Some estimates suggest that approximately 500 million tweets are posted to Twitter
daily from over 150 million active users (Omnicore Agency, 2022). The brevity of tweets - at
most 280 characters - means that linguistic choices must be made carefully to convey the
intended message. As the prevalence of social media continues to grow, understanding the
language used on these platforms has become increasingly important. One of the key areas of
interest in the analysis of online communication is sentiment analysis, which focuses on
examining the emotional tone conveyed in textual content. Sentiment analysis, especially
when applied to social media, provides a window into the emotional state and attitudes of
users based on their digital interactions (Rodriguez-Ibanez et al., 2023; Wankhade et al., 2022).
However, one of the most intriguing aspects of sentiment analysis is understanding how
gender influences the way people express emotions and language in digital spaces.

In both offline and online communication, gendered differences in language use and
sentiment expression have been observed. Research suggests that women tend to use more
emotionally expressive language, while men are generally more focused on delivering factual,
assertive information. (Ang, 2017; Angelakis et al., 2024; Chen et al., 2024; Garcia-Rudolph et
al., 2019; Himasree et al, 2023). These patterns are mirrored in digital communication,
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especially on platforms like X. Previous studies have shown that women often express
themselves more empathetically and supportively, while men typically lean toward a more
neutral or argumentative tone. (Ceia et al, 2022; Himasree et al., 2023; Jones et al., 2018).
Women are also more likely to employ tools like emojis and emoticons to convey emotions,
whereas men use language in a more direct and informational style. (Himasree et al., 2023).
Additionally, sentiment analysis on X has often revealed that women's tweets tend to have a
higher frequency of positive sentiment, while men's tweets lean more toward neutral or
negative sentiments, especially in critical or argumentative discussions. (Hu, 2024).

Recent corpus-based and computational sociolinguistic research has further unpacked
how gender shapes notjust sentiment but the very structure of online discourse. In alandmark
study of over 14,000 Twitter users, Bamman, Eisenstein, and Schnoebelen showed that men
and women cluster into distinct stylistic communities, with lexical choices and network
homophily reflecting gendered identity performances on the platform (Bamman et al., 2014).
Likewise, Herring and Kapidzic found that female adolescents on social media sites—
including Twitter and Facebook — deploy more affiliative, rapport-building language, whereas
male users favor more assertive, report-style discourse patterns (Herring & Kapidzic, 2015).
Together, these studies highlight that beyond polarity scores, features such as pronoun usage,
thematic focus, and interactive strategies are central to wunderstanding gendered
communicative styles in digital environments.

While these studies have provided valuable insights into gender differences in online
communication, much of the research to date has focused on sentiment scores and word
frequency analysis without fully exploring the interplay between language choices, sentiment
scores, and tweet characteristics such as length.(Al-Ghalibi et al., 2019; Omuya et al., 2023).
The existing body of literature largely overlooks how specific lexical features —like the use of
personal pronouns, possessive terms, or action-oriented words—may contribute to a deeper
understanding of gendered language patterns. Moreover, previous studies have primarily
treated gendered language differences as isolated variables rather than exploring how these
linguistic choices interact with overall sentiment scores and other features such as the length
and frequency of specific word choices. (Chai et al., 2016; Putra, 2022; Walther, 2023).

This study seeks to address these gaps by providing a more comprehensive analysis of
gendered language use on X (previously known as Twitter), considering both linguistic and
sentiment variations across male and female users. The study will employ a combination of
sentiment analysis and lexical analysis to explore how language choices, tweet length, and
sentiment scores differ between genders. Through statistical testing and word frequency
analysis, this research will analyze tweet length, sentiment scores, and commonly used lexical
patterns in the tweets of male and female users, contributing new insights into gender-based
communication styles on social media.

The novelty of this research lies in its multidimensional approach to understanding
gender differences in digital communication. While many studies have examined gendered
language through either sentiment analysis or lexical analysis alone, this study combines both
methods, allowing for a more holistic and nuanced understanding of how gender influences
language use and sentiment expression. By investigating how specific language patterns
correlate with sentiment scores, tweet length, and lexical choices, this research aims to present
a more complete picture of how men and women engage in digital communication on X.
Additionally, by incorporating a more diverse set of linguistic features, this study seeks to
refine our understanding of the underlying communicative dynamics that shape online
discourse based on gender.

In essence, this study not only aims to build on existing knowledge about gender
differences in communication but also seeks to push the boundaries of current sentiment
analysis research by adding a qualitative layer to the analysis. This contribution is significant
because it moves beyond the simple measurement of sentiment and provides deeper insight
into the linguistic underpinnings of gendered communication on social media platforms like
X. By combining both quantitative sentiment analysis and qualitative lexical analysis, this

study offers a more comprehensive approach to understanding how gender influences
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language use in online spaces, ultimately contributing to the growing field of digital
communication studies.

METHOD

This study utilizes a combination of statistical and linguistic methods to examine
gender-based differences in X communication, focusing on sentiment expression and language
use. The approach integrates normality testing, sentiment analysis, non-parametric statistical
tests, and word frequency analysis to explore how men and women convey sentiments and
employ different linguistic styles on social media.
Normality Testing

The first step of the research was to perform normality testing on tweet data using the
Shapiro-Wilk test. This test assesses whether the data follows a normal distribution, which is
essential for selecting the appropriate statistical tests. The dataset analyzed contains 20050
lines and 26 columns of tweets. The ratio of gender included in the raw data is 6194 male users
and 6700 female users; however, it decreased through the cleaning process to 10023 lines and
26 columns with 4655 male users and 5368 female users. The results showed that the data for
tweet lengths and sentiment scores did not follow a normal distribution, leading the
researchers to use the Mann-Whitney U test, a non-parametric method suitable for comparing

two independent groups when normality cannot be assumed.
Methods Used in Research on Gender-Based Differences in Communication

Word Frequency Analysis fdentifies and analyzes the most frequent words used by each gender
Wilcoxon Test Evaluates sentiment ranking by gender based on Wilcoxon test

Sentiment Analysis (Bing Lexicon) Elassifies words as positive/negative and calculates sentiment scores

Research Methods

Mann-Whitney U Test Non-parametric test for comparing two independent groups

Normality Testing (Shapiro-Wilk Test) Assesses data distribution for statistical test selection

0.0 0.5 1.0 1.5 2;0 2.5 3.0 3.5 4.0
Methods

Figure 1. Methods Used in the Research
Non-Parametric Statistical Tests
Following the normality testing, the Mann-Whitney U test was applied to determine if
there were significant differences in tweet lengths and sentiment scores between two groups
of users as it is used by Park to show the statistical significance among groups. The results of
Park’s research suggested the highest rank of three artificial intelligence assistants by using
statistical analysis. (Park & Seo, 2018). Additionally, the Wilcoxon Rank-Sum test was
employed for paired comparison of sentiment distributions to further validate the gender-
based sentiment ranking.
Sentiment Analysis Using Bing Lexicon
Sentiment analysis was then conducted using the Bing Lexicon to classify words as
positive or negative and calculate sentiment scores, while the Wilcoxon test was used to
evaluate and rank the sentiments based on gender. Each tweet was tokenized, and sentiment
scores were calculated using the formula:
Sentiment Score = (Number of Positive Words) — (Number of Negative Words)
Sentiment analysis involves counting the number of positive and negative words in a
tweet, and then subtracting the total negative count from the total positive count to derive a
sentiment score. A higher score indicates more positive sentiment.
Word Frequency Analysis
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The clean dataset was also processed using word frequency analysis. Rajput explains
the method as the numerical world of text to ascertain the frequency at which a given word
occurs. It illuminates important themes and patterns in the examined data by identifying the
most prevalent and recurrent phrases by counting occurrences and generating frequency
distributions. (Rajput et al., 2020). The top-N most frequent words for each gender were
identified and compared. This step was not just analyzing sentiment, as it provided valuable
insights into the specific language choices that may differ between genders. By examining both
sentiment and word frequency together, a more comprehensive understanding of gendered
communication can be achieved. This combined approach allows us to capture not only the
emotional tone of the language but also the types of words that are most prevalent and
preferences that characterize the communication styles of each gender.

FINDINGS AND DISCUSSION
The result of the Normality Test (Saphiro-Wilk)

The first step in our analysis involved testing the normality of the tweet data using the
Shapiro-Wilk test, which is a statistical test used to determine if a dataset follows a normal
distribution. Normality is essential because many statistical tests assume that the data is

normally distributed, and these tests can yield invalid results if the assumption is violated.
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Figure 2. Tweet Length Data Distribution Based on Gender
The histogram in Figure 2 shows the distribution of tweet lengths based on gender,
with the data for female users represented in red and for male users in blue. The graph shows
the distribution of tweet lengths based on gender, with the x-axis representing the number of
words in a tweet, and the y-axis representing the frequency of each tweet length. The pink bars
represent the tweet lengths of female users, while the blue bars represent male users. From the
graph, it is clear that both male and female tweet lengths follow a similar distribution, with
the peak frequency occurring around 10 to 20 words. The distributions appear to be slightly
skewed toward the higher end, indicating that there are more tweets with fewer words and
fewer tweets with a higher word count. However, the distributions for both genders seem to
be relatively similar in terms of shape, though the female tweets show slightly more variation
in frequency at higher tweet lengths compared to the male tweets. This visualization provides
an overview of how tweet lengths differ by gender, showing that both male and female users
tend to tweet within a similar range of word counts, with a noticeable concentration in the
middle of the range.
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> print(shapiro_test_female)
Shapiro-wilk normality test

data: female_lengths
W = 0.98137, p-value < 2.2e-16

Figure 3. The Normality Test for Female_Length
> print(shapiro_test_male)

Shapiro-wilk normality test

data: male_lengths
W = 0.98284, p-value < 2.2e-16

Figure 4. The Normality Test Result for Male_Length

The results from the Shapiro-Wilk test are shown in Figure 3 and Figure 4. In Figure 3,
the test is applied to the data for female users, labeled female lengths. The test output shows
a W-statistic of 0.98137 with a p-value less than 2.2e-16. A p-value below 0.05 indicates that
the data significantly deviates from a normal distribution, meaning that we cannot assume the
data follows a normal distribution for female users (Samuel et al., 2020).

Similarly, in Figure 4, the test was applied to the data for male users (male lengths).
The W-statistic here is 0.98284, and the p-value is again less than 2.2e-16. This confirms that
the male tweet length data also does not follow a normal distribution. Given that both datasets,
for male and female users, fail the normality test (p-value < 0.05), it was clear that parametric
tests, like the t-test, would not be appropriate for further analysis. Therefore, we decided to
proceed with non-parametric methods, which do not assume normality and are more
appropriate for analyzing data that does not follow a normal distribution. This approach
ensures the validity of our subsequent statistical inferences.

Mann-Whitney U Test (Wilcoxon Rank Sum Test)

Since the data did not meet the assumptions for normality, as confirmed by the
Shapiro-Wilk test results from the earlier images, we chose to use the Mann-Whitney U test
(also known as the Wilcoxon rank sum test) to compare the tweet lengths and sentiment scores
between male and female users. The Mann-Whitney U test is ideal for comparing two
independent groups when the data does not follow a normal distribution. (Nachar, 2008). The
results of this test, shown in Figure 4, revealed a significant difference between the tweet
lengths of male and female users.

The Wilcoxon rank sum test output displays a W-statistic of 10570604 and a p-value of
0.0002634, which is much smaller than the conventional significance level of 0.05. This result
indicates that the distributions of tweet lengths between the two genders are significantly
different. Specifically, female users were more likely to write shorter tweets, typically
containing fewer than 15 words, whereas male users generally wrote longer tweets, often
exceeding 20 words. This pattern suggests that women may prefer more concise expressions,
while men might be inclined to provide more detailed responses in their tweets.

Several factors could explain this difference. Research has shown that women often
favor brevity in their communication, particularly in social settings or digital interactions,
where they might focus more on establishing personal connections. (Jackson et al., 2001;
Noguti et al., 2018). Conversely, men might use X to engage in more elaborate discourse,
debates, or information sharing, leading to longer tweet lengths. These findings support the
idea that gender may influence communication styles on digital platforms, with women opting
for shorter, more concise messages and men writing longer, more comprehensive tweets.
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> if (shapiro_test_maleSp.value > 0.05 &% shapiro_test_female$p.value > 0.05) {
+ t_test_result <- t.test(male_lengths, female_lengths)
print(t_test_result)
else {
# Jika tidak berdistribusi normal, lakukan Mann-Whitney U test
wilcox_test_result <- wilcox.test(male_lengths, female_lengths)
print(wilcox_test_result)

ot
-

[—

wilcoxon rank sum test with continuity correction

data: male_lengths and female_lengths
W = 10570604, p-value = 0.0002634
alternative hypothesis: true location shift is not equal to 0

Figure 5. Wilcoxon Rank Sum Test Result

The notable difference in tweet lengths between male and female users reveals
contrasting communication styles influenced by traditional gender roles and cultural
expectations. In many cultures, women have historically been socialized to prioritize relational
and affective aspects of communication —emphasizing empathy, nurturing, and personal
connection. This often leads to communication that is more focused, succinct, and reflective of
social or emotional nuances, which may explain why women tend to write shorter tweets. The
brevity of women’s tweets can also be seen as a reflection of the broader societal expectation
that women should be concise in their communication, especially in social settings. As (Jackson
et al., 2001) and (Noguti et al., 2018) suggest, that women often use digital platforms to
establish and maintain personal connections, and short, punchy messages help achieve that
goal efficiently.

In contrast, men are traditionally expected to engage in more expansive, information-
driven discourse, which is often linked to assertiveness and the desire to provide factual or
detailed explanations. The tendency for men to produce longer tweets aligns with this cultural
norm. In many societies, men are socialized to dominate in public discourse and be more direct
or elaborate when conveying information. As such, X, with its brevity requirement, offers men
an opportunity to engage in more extensive debates or share more elaborate opinions, which
could explain their longer tweet lengths. Thus, this difference in tweet lengths can be partially
attributed to traditional gender roles: women may favor communication that fosters
connection and empathy, while men may gravitate toward detailed and argumentative
expression. This reflects broader patterns in gendered communication, where men and women
have been conditioned by culture to prioritize different communicative functions.

Sentiment Analysis (Bing Lexicon)

The sentiment of tweets was analyzed using the Bing Lexicon, which classifies words
into positive or negative categories.(Bozkurt & Universitesi, 2021). By calculating the
sentiment score for each tweet, we obtained a measure that represents the difference between
the number of positive and negative words. This method allowed us to notice the general
emotional tone of the tweets.

> print(sentiment_data)

gender negative positive sentiment_score

female 2435 3319 884
male 2161 2914 753

Figure 6. Sentiment Score Using Bing Lexicon
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Figure 7. Sentiment Score Based on Gender

The analysis revealed that female tweets had a slightly higher sentiment score than male
tweets, indicating that women’s tweets were generally more positive in tone. As shown in the
sentiment data table (Figure 6), female users had a sentiment score of 884, while male users
had a sentiment score of 753. This suggests that, on average, women expressed more positive
emotions in their tweets. The bar graph (Figure 7) visually reinforces this finding, with the
female sentiment score marked higher than the male sentiment score, suggesting a trend of
more positivity in female tweets.

> print(wilcox_test_result)

wilcoxon rank sum exact test

data: male_sentiment_scores and female_sentiment_scores

W=0, p-value =1

alternative hypothesis: true location shift is not equal to 0
Figure 8. Wilcox Rank Sum Test Result

However, when the Wilcoxon rank sum test was applied to compare the sentiment
scores between genders (Figure 8), the results showed no statistical significance (p-value = 1).
This means that despite the apparent difference in sentiment scores, the difference between
the two genders is not large enough to be statistically meaningful. The Wilcoxon test output
suggests that the null hypothesis, which states there is no significant difference in sentiment,
cannot be rejected. This lack of statistical significance may be attributed to the variability
within the data, where factors such as tweet context, themes, and individual personality
differences could have more impact on sentiment than gender alone. In essence, while female
tweets appear more positive on average, the variability within the data prevents us from
drawing firm conclusions about gender-based differences in sentiment.

The analysis of sentiment — though it revealed that women’s tweets were more positive
on average —also exposed the complexity of sentiment expression when gender is involved.
Despite the higher sentiment scores for women, the statistical test did not yield significant
results, suggesting that while gender may influence sentiment expression, it is not the sole
determinant. The variability within the data, such as the specific context of each tweet or the
user’s emotional state, likely plays a role.

This is where cultural norms surrounding gendered emotional expression become
crucial. In many cultures, women are socialized to be more emotionally expressive and
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empathetic, which is often reflected in their language use. For women, especially in the
Western context, emotional openness is encouraged in public and private spheres, and social
media provides a platform for them to channel this expressiveness. As a result, women may
employ more emotionally charged language, resulting in a more positive tone. This aligns with
earlier findings by (Ang, 2017) and (Himasree et al., 2023), which found that women tend to
use more emotionally expressive language both online and offline. Men, however, are often
socialized to suppress overt emotionality and are expected to exhibit more restraint in
expressing their feelings. This cultural norm is known as the “emotional reserve” associated
with masculinity, which discourages the expression of vulnerability and warmth in
communication (Shields, 2013; Wong & Rochlen, 2008). While sentiment analysis indicated
that men’s tweets were generally less positive, the variability of sentiment scores in men’s
tweets points to the diversity in male emotional expression. Men’s tweets may not necessarily
express negativity but rather reflect a more neutral, factual, or assertive tone, as they often
focus on external events, facts, or debates rather than personal emotional engagement.

These gendered patterns of emotional expression on X reflect deeply ingrained social
norms and traditional role expectations: from early childhood, women are encouraged to
cultivate warmth, empathy, and relational attunement, while men learn to value composure,
restraint, and self-reliance. Consequently, women’s tweets often foreground communal
sentiments —supportive messages, expressions of care, and affiliative language —whereas
men’s posts tend toward neutral, informational tones that emphasize competence and
authority. The design of the platform itself —public replies, retweets, and visible follower
counts —reinforces these dynamics, incentivizing women to foster social bonds through
positive sentiment and men to project expertise through measured, factual language.
Ultimately, these online behaviors mirror longstanding offline “feeling rules,” demonstrating
how cultural attitudes toward emotion and gendered socialization continue to shape the ways
men and women communicate in digital spaces.

Word Frequency Analysis

In addition to sentiment analysis, a word frequency analysis was carried out to
examine the types of words most commonly used by males and females. The analysis revealed
that female users tended to use personal pronouns like "I", "my", and "me" more frequently,
indicating a more personal and reflective style of communication. In contrast, male users
showed a wider variety of words, including action verbs and nouns, such as "are", "was",
"they", and "like", reflecting a broader range of topics in their tweets.
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Figure 9. Word Cloud Generated from the Data (Left:Male Right:Female)

This finding aligns with previous research suggesting that women’s communication
styles are often more personal and emotionally driven, whereas men tend to engage in a more
diverse range of topics and discussions (A. Reigstad, 2020; Merchant, 2012; Stone & Can, 2021).
The word clouds generated from the data further emphasized this difference. For example,
women’s word clouds (right) were dominated by first-person pronouns, highlighting their
focus on self-expression and social interactions, often reflecting more intimate or personal
discussions. In contrast, men’s word clouds (left) displayed a wider spread of words, with a
mix of action verbs, auxiliary verbs, and other functional words. This could suggest that men’s
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communication style might lean more towards action-oriented, factual, or varied
conversational topics, which may reflect a more argumentative or informative style of

communication.
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Figure 10. 50 Most Frequent and Common Words

Further supporting these observations, the bar chart showing the 50 most common
words by gender (from Figure 10) demonstrates the higher frequency of words like "I", "my",
"me", "so", and "just" for females, while males showed a broader usage of words such as "are",
"your", and "all". This variation reinforces the idea that women’s language is often centered
around personal experiences and introspection, whereas men may discuss a wider range of
subjects, with an emphasis on context, relationships, or external factors. The word frequency
analysis revealed that female users predominantly employed personal pronouns such as “L”
“my,” and “me,” whereas male users showed a wider variety of action verbs and nouns. This
difference can be explained through the lens of gendered communication theories, particularly
as they relate to cultural norms and the social roles that men and women are expected to fulfill.

For women, who are often socialized to adopt roles as caregivers, nurturers, or
relationship builders, communication tends to be more centered around self-expression,
connection, and the sharing of personal experiences (Haferkamp et al., 2012). The use of first-
person pronouns in women’s tweets may reflect this inclination towards personal,
introspective communication. In many cultures, women are expected to express themselves in
terms of relationships, social interactions, and emotional experiences, all of which can be
facilitated through personal pronouns and reflective language. This finding supports earlier
research, such as that of (A. Reigstad, 2020) and (Merchant, 2012), which suggests that
women’s language tends to be more relational and emotionally driven.

On the other hand, male users tend to use a wider range of action-oriented verbs and
other functional words. This suggests that men’s communication may be more outwardly
focused, possibly reflecting societal expectations that men engage with a broader variety of
topics, including debates, factual discussions, and external observations. In many cultures,
men are encouraged to take on roles as public figures, leaders, or assertive individuals who
engage with the world in a direct, action-oriented manner. As a result, their language is more
likely to reflect those roles, emphasizing external factors and situations rather than internal or
emotional experiences.

The difference in lexical choices further underscores the cultural conditioning that
shapes language use in both men and women. In cultures where gendered expectations are
strong, such as those advocating for traditional masculinity or femininity, language use
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becomes an extension of these roles, with men favoring action-oriented discourse and women
focusing on self-reflection and relational communication.

CONCLUSIONS

This study aimed to investigate the differences in language use between men and
women on X by comparing tweet length, sentiment, and word choice. We found that women’s
tweets are generally shorter, more positive, and more personal, whereas men’s tweets tend to
be longer, more diverse in vocabulary, and skew toward action-oriented language. Although
women showed a tendency toward higher sentiment scores, that difference did not reach
statistical significance, suggesting that factors beyond gender also shape emotional expression
online. These insights have practical value for tailoring content-moderation strategies and
refining platform design to account for gendered communication styles. Future work should
extend this analysis to other social media platforms, delve into topic-specific and contextual
effects on sentiment, and consider how gender intersects with age, culture, and political views
to fully capture the complexity of digital discourse.
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