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that translations cluster distinctly by language but exhibit significant stylistic differences based on the translator’s gender.
Female translators use more diverse words and sentence patterns, which shows they favor creative language and detailed
interpretation of original texts. Male translators display stronger fidelity to Shakespeare’s iambic pentameter in their Spanish
sonnet translations. The research reveals that translators’ gender choices play a role in selecting words and understanding
and presenting the original content. These findings show how translators’ gender backgrounds inform their translation
choices, giving us fresh ways to understand old texts amid modern views on gender.
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1. Introduction

Literary translation is often described as the translation
of style, as it conveys linguistic meaning and the author’s
unique voice, tone, and intention!!l. It is a complex act of
stylistic interpretation and reconstruction, where the trans-
lator’s voice, consciously or unconsciously, shapes the tar-
get!?l. According to Baker’s findings, translation choices
reveal more than textual meaning; they display translators’
beliefs, backgrounds, and gender biases!*!. Scholars now
focus on how translators use gendered methods in literary
translation as an important part of gender research®#/. New
scholarship shows us that gender appears in our everyday
language exchanges and social behaviors!> 1. A translator
brings their gender perspective into text translation, combin-
ing their language skills and cultural understanding to serve
their audience. Translators use their gender experiences to
adapt cultural gender roles in their work, which alters the
reader’s perception of story characters.

1.1. Research Objectives

While experts are paying more attention to how gen-
der matters in translation jobs, few studies measure exactly
how differently male and female translators handle gendered
language patterns. Research into gender effects on literary
translation has not yet been sufficiently studied® 71. Due to
his broad translation history, Shakespeare helps researchers
study the role of gender in writing style and its effect on his
plays’ characters and cultural settings. The way translators
handle text affects every part of Shakespeare’s stories, includ-
ing how characters evolve and interact through their words
while changing the audience’s understanding. When transla-
tors use gender-based methods, they can either maintain or
reshape the rules and relationships of genders in the source
material. Research shows that male and female translators
handle translation complexities in distinct ways that must be
better understood. More studies are needed to see how dif-
ferent male and female translators bring their gender views
to translating Shakespeare’s plays. This raises important
research questions:

RQ1. How do male and female translators differ in
their lexical, syntactical, and metrical choices when translat-
ing Shakespeare’s works?

RQ2. To what extent can computational methods, such

as Principal Component Analysis (PCA) and hierarchical
clustering, uncover gendered stylistic distinctions in literary
translations?

RQ3. How do these gendered choices reflect broader
translation theory and practice trends?

1.2. Research Significance

By addressing these questions, this research is signifi-
cant for several reasons. First, this study helps grow gendered
translation studies by showing us numbers that show how
men and women translators make different stylistic decisions.
Second, this study introduces a new way to apply computer-
based language analysis in literary translation, which con-
nects modern technology to classic literary research methods.
Finally, the study’s results matter to several different fields:
gender studies, linguistics, and literary theory. These results
question old ideas about translation and show new ways that
gender changes when adapting literature. Our study reveals
translator choices by examining gender effects on translating
Shakespeare’s text. The study helps us better understand how
social gender rules and cultural expectations influence the
movement of literature through different periods and places.

2. Literature Review

2.1. Gender and Translation Studies

The intersection of gender and translation studies has
evolved considerably from its initial feminist inquiries into
the role of women translators. The first steps in this re-
search area were taken by Simon, who examined how fe-
male translators were pushed to the sidelines in literature®.
Starting from then, scholars began looking at how gender
impacts all aspects of how translation works. According to
Baker’s research, gender affects translators’ decisions and
determines the ideological content in translations, while un-
conscious biases affect gender representation*!. Our recent
study matches findings from other researchers, showing that
translators can either maintain or question standard gender be-
liefs through word choices!® ', In addition, gender changes
based on context and depends on social and language interac-
tions to keep forming. Our research shows that in translation
work, translators can change how gender is seen by choosing

words that match new cultural meanings!'!],
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Current research keeps improving our understanding
by examining how gender affects translation work. Research
by Mikros and Boumparis showed different translation tech-
niques based on their gender identities when gender-neutral
language presented difficulties!'?). According to Ishige and
Misiou and Spoturno, translators’ gender backgrounds in-
fluence their text analysis methods and their handling of

13,141 New ways of studying translations

gendered content!
about LGBTQ+ identities have been developed, pushing for-
ward discussions about how these communities are shown in
translated texts[® 131, New research shows that people now
better understand how translators influence gender views

16,171 " Studies show

in the culture they are translating for!
that translator identity, text analysis, and cultural norms are
closely connected and reveal that gender plays a role in trans-
lation techniques - a topic that requires more profound re-

search 18 19

1. These changes show we are improving at see-
ing translation as a place where gender gets redefined and

adapted in our connected world.

2.2. Computational Approaches to Stylistic
Analysis

The latest progress in computational linguistics lets re-
searchers perform more structured translation studies through
data analysis. Stylometry uses statistics to find language
patterns and provides essential insights into how translators
make word choices at every language level. Studies using
computational tools to analyze extensive text collections show
how gender background affects translation results within lan-
guage limits. Recent stylometric research found that male
and female translators exhibit unique gender-based differ-
ences in word selection, affecting their translation content
and aesthetic style>”). Research shows that PCA successfully
groups translation styles to show how translators differ in their
work across languages and text types?!. Our knowledge of
digital platforms’ effects on language and cultural exchange
has grown with technology-based research methods. These
results show that computational methods can detect new trans-
lation behavior patterns, which helps us better understand the

connection between gender and translation style.

2.3. Gender Dynamics in Shakespeare’s Trans-
lations

Recent research shows how Shakespeare’s translators
deal with complex gender issues when they bring his plays

to modern audiences. Researchers show how modern trans-
lators adapt gender roles in Shakespeare’s plays, especially
for female characters. For instance, Duan and Tian exam-
ine how Anne Tyler’s Vinegar Girl, a modern retelling of
The Taming of the Shrew, negotiates the tension between
feminist empowerment and patriarchal constraints, reflecting
a more ambivalent portrayal of gender than Shakespeare’s
original [??]. Translating this work into Chinese further com-
plicates the feminist message, as commercial motivations
oversimplify the novel’s gender dynamics, ultimately lead-
ing to a “failed” feminist narrative in the Chinese market.
Similarly, studies by Finn and Gallimore explore how the
transgressive elements of female characters in Shakespeare’s
tragedies, such as Eleanor Cobham and Margaret of Anjou,
continue to resonate in translations, revealing how historical
gender politics are reimagined for modern audiences>* 24,

The research explores translation methods used to adapt
the gender language and stage roles in Shakespeare’s works.
According to the research by Ingelbien, translators work to
balance Shakespeare’s gender language with his social ob-

servations during translation >3],

When translators adjust
gender pronouns and titles between languages, they change
how male dominance and female defiance appear in the text.
In contrast, Kingery highlights the impact of cultural and lin-
guistic context on the gendered dynamics of Shakespeare’s
works, pointing out that even well-meaning feminist interpre-
tations can inadvertently reinforce traditional gender roles
when transplanted into non-Western or post-colonial soci-

eties 201,

Sakib et al. argue that the growing interest in
gender-inclusive translations of Shakespeare’s works can
challenge hegemonic interpretations and offer more empow-
ering representations for modern audiences, while Zavrl em-
phasizes the role of translation as a medium for both subvert-
ing and reinforcing gendered narratives in Shakespearean

dramal?7- 281,

Studies show that translation is a powerful
method for handling gender issues since translators naturally
insert their cultural beliefs about gender into their work.
The bond between gender and translation processes in-
cludes clear choices and hidden influences determining how
we rewrite literature in different languages. Traditional trans-
lation research depended on qualitative analysis, but new
computational linguistics methods like principal component
analysis now help us spot differences in translation styles

between genders. In the context of Shakespeare’s transla-
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tions, these differences are particularly significant, as the
playwright’s exploration of gender roles and relationships
provides a rich terrain for examining how translators nego-
tiate and perform gender through their linguistic choices.
Through this research, we want to add to existing studies by
using computer-based analysis of translation styles to under-
stand how translators of Shakespeare’s work choose words,
sentence structures, and verse patterns in ways that reflect

gender differences across various languages and cultures.

3. Datasets

We chose Shakespeare’s plays for this study because
they attract worldwide audiences, and numerous translators
of both genders have rendered them into many languages
over time. The translations offer researchers a unique chance
to study how gender influences literary interpretation. The
dataset holds equal male and female translations of 19 files,
including Chinese, English, German, Italian, and Spanish ver-
sions of Romeo and Juliet, Coriolanus, and Macbeth 2431,
As detailed in Table 1, the dataset includes diverse linguistic
metrics such as word count, character count, average word
size, and the number of unique words, categorized by trans-
lator gender: The dataset includes translation work by male
translators (M), female translators (F), and teams of both
male and female translators (M&F). Our large dataset offers
extensive resources for stylometric study with 341,176 words
and 2,256,062 characters distributed across 79,254 unique
words. Additional details about the dataset are available in

the supplementary file, 19 texts.

4. Methodology

4.1. Stylometry and Computational Methods
in Translation Studies

Stylometry uses data to analyze writing style, which
helps us study translation decisions using a precise scientific
method. Stylometry combines different text analysis meth-
ods to let computers study how gender affects translation
work. Our study benefits from this method because it mea-
sures writing patterns in a factual way that can be duplicated
to detect delicate stylistic features. The study includes sev-
eral male and female translations from three famous Shake-
speare plays. With the help of Python packages, the texts re-

ceived standard preprocessing treatments to prepare them for
evaluation. Our research team collects language attributes
within three different measurement areas. Through Most
Frequent Words (MFW) analysis, researchers discover vo-
cabulary trends, and by measuring sentence length variabil-
ity with syntactic structure analysis, they detect how texts
are constructed. Measuring metrics shows how rhythm and
sound systems vary in text. The analysis of translation styles
becomes clear when we use hierarchical clustering, and PCA
results are displayed through dendrograms and scatter plots.
Our method reveals unique translation patterns from differ-
ent genders and shows how these differences impact stylistic

choices, so stylometry is the best research method.

4.2. Data Preprocessing

Before stylometric analysis, we must prepare our tex-
tual data because data preprocessing makes it better suited
for analysis. Tokenization splits raw text into basic linguistic
units, which serve as foundations for advanced text analysis.
We reduce words to their base form during stemming and
merge related word variations into one representation. Our
system tags each word in a sentence by adding detailed syn-
tactic data to show its specific grammatical function. Our
system filters text to eliminate unnecessary characters and
spaces so that only meaningful language data remains for
analysis. Every text element needs to stay lowercase to pre-
vent problems from case sensitivity. Our text preparation
process follows a fixed method to prepare data for practi-
cal stylometric analysis. See the supplementary notebook
‘Python notebook’ for details.

4.3. Feature Extraction

Feature extraction then processes the refined data from
text into numerals, showing different linguistic features. The
research team structured this phase into three connected cat-
egories processed through Python. Hoover’s research shows
that the words we use most often in our writing are essential
functions that reveal our unique writing style, even though
they lack specific content significance[®). Within the au-
thor’s unique usage of function words, analysis at scales such
as 5 and 100 MFW can expose highly stylized discriminants
of a translator’s signature style. Syntactic features help us de-

tect the hidden rules that shape how texts are put together by
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Table 1. Linguistics metrics of Shakespeare’s plays across multiple languages.

Play Gender Language Word Count Character Count Average Word Size  Unique Words
Macbeth M English 18089 106176 4.53 5349
F German 17436 111864 5.00 6096
M German 19483 125299 5.24 6407
M Chinese 1973 34056 16.26 1735
M&F Chinese 1482 37816 24.48 839
Coriolanus M English 29016 160309 4.52 6880
F German 27358 175116 5.14 8149
M German 28021 170291 5.07 7968
M Chinese 3079 56887 17.45 2806
M&F Chinese 2338 62022 25.50 1277
Romeo and Juliet M English 25448 145195 4.48 6618
M German 24387 148006 4.93 7731
F German 10477 64935 5.02 2941
F Italian 30787 179421 4.83 8662
M Ttalian 30520 186264 4.84 9025
F Spanish 42390 246705 4.71 12034
M Spanish 23934 141970 4.67 7219
M Chinese 3231 53231 15.45 2563
M&F Chinese 1727 50499 28.15 989

measuring sentence length variation and analyzing sentence
structure. The method detects unique sentence structures
used by different writers or documents. The study uses sylla-
ble patterns to analyze text rhythm and sound patterns while
revealing finer text details. The article uses different feature
extraction methods to capture all aspects of language style,

making the stylometric analysis trustworthy and powerful.

4.4. Clustering

To analyze the corpus properly, we need to examine
how its texts relate to each other through visualization. Our
research uses hierarchical clustering from stylometry stud-
ies to organize texts that display similar writing patterns[47].
This approach forms groups of matching documents one step
at a time until all texts appear as a tree diagram to show their
connections easily. The clustering results improve when
PCA reduces data complexity while maintaining essential
style characteristics for analysis. Hierarchical clustering can
be performed using either agglomerative (“bottom-up”) or
divisive (“top-down”) approaches, facilitating a multi-level
exploration of complex data structures. The final tree di-
agram displays how texts are grouped and show patterns
related to language usage, sentence structure, author gen-
der, and individual Shakespearean works. For example, our
initial study grouped 19 Shakespeare play translations into

clusters based on language since Figure 1 shows this pattern

while revealing smaller groupings related to the translator’s
gender and the characteristics of each play. Our findings
demonstrate how different writing styles interact complexly
and show how computational text analysis helps us better un-
derstand literature while encouraging more detailed research

into writing characteristics.

h
(German female Romeo and Juliet

Figure 1. Hierarchical clustering analysis of /9 fexts.

4.5. Principal Component Analysis (PCA)

Through PCA, researchers can reduce data complex-
ity and maintain important data patterns. The process in-
volves five logical steps: First, we normalize continuous
initial variables to create equal standards for feature compar-
ison. Second, we calculate the covariance matrix to discover
how variables relate. Third, the process identifies princi-
pal components by finding eigenvectors and eigenvalues in
the covariance matrix, showing independent data variation
dimensions. Fourth, we build a feature vector to pick the
principal components with the highest variance explanation.

Finally, the data transforms into an easy-to-understand ver-
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sion when placed about the leading principal components.
In stylometric analysis, we use Python’s sklearn to perform
PCA after converting text data into numerical values using
TF-IDF vectorization. The PCA technique helps us find
important writing patterns through a more straightforward
representation. Showing principal components lets us dis-
cover what makes text different, which helps us understand
writing styles better when grouping texts or assigning them

to categories in literary research.

5. Experiments and Results

5.1. Stylometric Analysis of Word Frequency
and Gender

The stylistic variation for the difference between male
and female translators of Shakespeare’s “Romeo and Juliet”
in Italian is visually captivating in Figure 2, from PCA of
5-MFW and 100-MFW. When data points cluster tightly,
they show similar writing styles, but when these dots mix
freely, it demonstrates that the writing styles have minimal
differences 8], The principal components reveal that male
and female translators display distinct styles, as shown by the
two colored lines. The Euclidean distance analysis between
data pairs confirms our findings. Our analysis of 5-MFW and
100-MFW shows minor but present differences in writing
style between male and female translators with distances of
0.62 and 0.63. The standard deviation measurements of 0.51
show up in both data sets. The research shows that the book’s
Italian translations reveal distinct styles and techniques that

male and female translators share.

PAof 5 M (alion Mo v, Female in omeo and et PCA ot 100.MFW Gt Male vs. Fomala n Romeo and )

b« 8

Figure 2. PCA of 5-MFW and 100-MFW of Italian male and fe-
male translators.

The research team increased their analysis to include
more languages and more extensive selections of Shake-
speare’s plays in their stylistic study. The research team used
two methods of word frequency analysis (5S-MFW and 100-

MFW) to measure the stylistic differences between male and

female translators and their combined stylistic traits shown
in Table 2. The study found that using 100 words to mea-
sure style showed more apparent differences than using five
words, suggesting that longer word lists better capture style
details. As a small example, in German, although the mean
distance for “Macbeth” in the 5-MFW analysis was 0.63, this
value grew to 0.69 in the 100-MFW analysis. Likewise, the
mean distance of 5-MFW for “Romeo and Juliet” in Span-
ish increased slightly more than 0.05 (from 0.85 to 0.87) at
100-MFW.

Our analysis in Figure 3 shows that using 100 MFW
helps us see more detailed writing style patterns. The point
plot emphasizes variances across plays and languages: While
some subtle stylistic differences by gender exist in “Romeo
and Juliet” in Italian, these are stronger in “Coriolanus” in
German, particularly under a 100 MFW dataset. The distinct
results imply that male and female translators have unique
writing approaches. The degree of stylistic differences dif-
fers when we compare ranges of plays with their translations
at specific word frequency levels. Our findings demonstrate
that gender affects translation choices as translators interpret

Shakespeare’s works.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ N Romeo and Julet

Figure 3. Comparison of mean distance for gender interactions
across plays.

5.2. Stylometric Analysis of Character N-
Grams and Gender

We advanced our research using sequences of five
characters. These n-grams work with any language and offer
simple ways to reveal distinct patterns in how authors write
their text, according to Young et al.[*], Author attribution
research benefits from this technique because it remains ef-
fective when analyzing texts from different genres %1, The
graph shows that male and female translators, plus mixed
teams, produce work that closely resembles Shakespeare’s
original text when using character 5-grams. Take, for exam-
ple, the top 10 character 5-grams for the English Shakespeare

source text: Most are made up of common English words and
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Table 2. 5-MFW and 100-MFW pairwise Euclidean distances.

Play Gender Language Mean Distance  Standard Deviation = Min Distance = Max Distance
5-MFW Macbeth Mvs. F German 0.63 0.60 0.03 8.43
M vs. M&F  Chinese 0.50 0.75 0.00 9.76
Coriolanus Myvs. F German 0.53 1.96 0.04 126.93
M vs. M&F  Chinese 0.80 1.35 0.00 27.41
Romeo and Juliet M vs. F German 0.62 0.51 0.05 4.8
Myvs. F Ttalian 0.62 0.51 0.06 5.68
Myvs. F Spanish 0.85 0.60 0.01 10.46
M vs. M&F  Chinese 0.38 0.62 0.00 9.51
100-MFW  Macbeth Mvs. F German 0.69 0.61 0.00 10.57
M vs. M&F  Chinese 0.56 0.86 0.00 0.56
Coriolanus Myvs. F German 0.57 3.23 0.00 212.95
M vs. M&F  Chinese 0.84 1.39 0.00 28.74
Romeo and Juliet Mvs. F German 0.66 0.49 0.00 4.68
Myvs. F Italian 0.63 0.51 0.00 5.62
Myvs. F Spanish 0.87 0.61 0.00 11.64
M vs. M&F  Chinese 0.43 0.79 0.00 19.63

phrases, such as “the” and “and.” Conversely, the male target
text is filled with German words like “und” and “ich,” and
the female one with a mixture of maybe German and some
Spanish or Italian words, for example, “que” and “und.” The
primary tokenization method uses character names, which
creates translation challenges because the Chinese 5-grams
hold cultural and linguistic meanings based on gender.
Pairwise Euclidean distances between Shakespeare’s
original works and their translations regarding genders and
languages are quantitatively represented by Table 3. Inter-
estingly, the mean distances for translation to German prove
that male translators (0.70) are closer to “Macbeth” than
their female counterparts (0.74). However, “Coriolanus”
suggests that female German translators (0.62) are closer to
Shakespeare’s original than the men (0.64). Somewhat sur-
prisingly, the Italian and Spanish translations of “Romeo and
Juliet” show a trend that male translators tend to translate to
a shorter mean distance from Shakespeare than do female
translators, suggesting a closer stylistic alignment. While
the gender difference is in Chinese translations, the “Mac-
beth” and “Romeo and Juliet” range to around 0.40-0.52
for males and both genders. The range of translation styles
appears in the standard deviations and extreme values sta-
tistical data. Figure 4 shows visually what these translation
numbers tell us about how gender affects translation choices

when working with Shakespeare’s texts.

5.3. Stylometric Analysis of Lexical Richness
and Gender

The Type-Token Ratio (TTR) serves as a vocabulary

[51

diversity measurement, according to Richards®'l. The value

of this ratio indicates stylistic choices authors make: A better
ratio shows a translator uses varied words, while a lower
ratio shows they repeat words more often. A consistent pat-
tern emerges: Female translators show better vocabulary
diversity than male translators, and both genders fall behind
in combined gender translation results. Macbeth translations
show a TTR of 0.2149 for female translators and 0.1967 for
male translators. Gender-based lexical variation becomes
apparent when examining Figure 5’s point plots, which dis-
play vocabulary wealth for each play. The code can be found
in the supplementary material named Python Notebook.

Gender

Female
o MaleSFemale
Shakespeare Male

Principal Component 2

06 0.4 02 oo oz oa o6 o8 10
Principal Component 1

Figure 4. PCA of character 5-grams grouped by gender.

((((

Mecwe  Conolnss Romeo and juet

Figure 5. Point plot of TTR by play and gender.
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Table 3. Character n-gram pairwise Euclidean distances between Shakespeare and translations.

Play Gender Language Mean Distance Standard Deviation Min Distance = Max Distance
Macbeth Svs. M German 0.70 0.76 0.00 7.28
Svs. F German 0.74 0.90 0.00 8.96
Svs. M Chinese 0.43 0.67 0.00 6.97
S vs. M&F  Chinese 0.52 0.62 0.00 6.24
Coriolanus Svs. M German 0.64 4.29 0.00 250.58
Svs. F German 0.62 2.14 0.00 113.9
Svs. M Chinese 0.46 2.32 0.00 112.47
S vs. M&F  Chinese 0.71 2.15 0.00 112.65
Romeo and Juliet Svs. M German 0.57 0.66 0.00 7.84
Svs. F German 0.68 0.62 0.00 5.94
Svs. M Italian 0.43 0.62 0.00 6.53
Svs. F Italian 0.63 0.66 0.00 6.85
Svs. M Spanish 0.50 0.60 0.00 6.49
Svs. F Spanish 0.67 0.64 0.00 9.91
Svs. M Chinese 0.36 0.50 0.00 6.52
S vs. M&F  Chinese 0.44 0.56 0.00 6.30

5.4. Sentence Length and Gender Differences

Figure 6 shows the frequency of sentences used by
male and female translators and both genders for the Ger-
man translation of Shakespeare’s “Coriolanus.” The results
clearly show how the two groups differ. Female translators
in the play write sentences that average 11.2 words and vary
widely, with a standard deviation of 12.84. The wordiest
female monology is 106 words. Male translators construct
longer sentences averaging 29.87 words and show wider
sentence variation with a standard deviation of 46.86. Male
translators achieve the maximum sentence length of 468
words, showing that male translators in the German transla-
tion of *Coriolanus’ have an extended dialog of their female
counterparts.

Distribution of German female sentences length  Distribution of German male sentences length
300 200

250

200

Count.

o 20 80 100 o 100 300 400

60 200
Length Length

Figure 6. Sentence length distribution of German female and male
translators.

Our analysis in Table 4 reveals how translators’ gender
affects sentence length when reinterpreting Shakespeare’s

plays. Our data shows that translation sentence length dif-

fers between plays and languages, meaning the translator’s
gender and chosen language impact their translation style.
For example, in the German translations of “Macbeth,” fe-
male translators wrote sentences on average 23.09 words,
and male translators 14.39 words, much less than the English
source text average of 22.93. This trend of gender disparity
is consistent across plays: Male translators in “Coriolanus”
produced longer sentences in German than did females, and
in “Romeo and Juliet,” females produced shorter sentences
in German, but less pronounced differences were observed

between genders in Italian and Spanish.

5.5. Syntactic Trees and Gender Differences

Bird, Klein and Jakobson show that researchers can
understand authorship better by studying word placement
than they once believed * 33!, Our earlier discussion showed
that modern natural language processing systems like space
inspired the name trees because they help sentences become
more detailed or direct representations. Looking at transla-
tion work helps us learn important things. We can discover
how translators modify meaning from the original text based
on their cultural views and gender beliefs when comparing
texts with their translations. Examining sentence patterns by
counting syllables lets us explore how people use language
and verify translation quality, including gender representa-
tion evaluation. The code can be found in the supplementary
material named Python Notebook.

Figure 7 shows the synthetic tree features distributed
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Table 4. Sentence length across languages and translator gender.

Play Gender Language Count Mean Standard Deviation
Macbeth M English 789.00 22.93 20.94
F German 755.00 23.09 20.17
M German 755.00 14.39 18.38
Coriolanus M English 429.00 69.64 92.07
F German 938.00 11.20 12.84
M German 938.00 29.87 46.86
Romeo and Juliet M English 1604.00 15.87 23.46
F German 1290.00 8.12 4.04
M German 1290.00 11.28 11.76
F Italian 822.00 37.45 36.00
M Italian 822.00 20.38 18.06
F Spanish 1115.00 21.31 18.55
M Spanish 1115.00 21.47 22.79

across the two main components in a scatter plot. The posi-
tion of each point on the map shows us valuable information
about sentence structure patterns. The translation work from
Spanish, Italian, German, and Chinese shows that male and
female translators follow similar sentence structures. The
traditional Spanish translation landscape shows no clear sep-
aration between how men and women translate these three
languages. The translated texts differ from the original En-
glish Shakespeare based on gender, highlighted in green.
The unique gender patterns in translation reveal the deep
complexity of this work and make the relationship between
language and gender roles hard to understand. Different
male and female translators of a single language show slight
syntax variation in their translations. Our research reveals
important style variations between Shakespeare’s original

work and its target texts.

Figure 7. Syntactic tree features of source text vs. male and female
translations.

5.6. Metrical Pattern and Gender Differences

Prologue to Shakespeare’s “Romeo and Juliet,” shown
below in Table 5. In line with Shakespeare’s sonnet style,
the Chorus delivers this opening section. A Shakespearean

sonnet consists of 14 lines arranged into iambic pentame-

ter meter. The lines follow a regular ten-syllable pattern
of unstressed and stressed syllables. According to Table 5,
the poem uses the ABABCDCDEFEFGG rhyme sequence.
Shakespeare’s use of measured rhythm is illustrated in Fig-
ure 8, which provides a visual representation of the rhythmic
patterns. To further enhance understanding, additional illus-
trations of rhythm representations, such as stress patterns and
metrical variations, could be included to highlight the natu-
ral metrical sequences and rhythmic shifts that Shakespeare
employs. These rhythmic changes, analyzed through text,
amplify the emotional impact of the narrative, telling the
tragic story of two forbidden lovers whose suffering stems
from their families’ longstanding feud. The Python package,
utilizing its syllables library, assists in analyzing the poem’s
rhythm patterns and variations by counting syllables for each
line, offering a deeper insight into Shakespeare’s metrical

craftsmanship.

Table 5. The sonnet at the beginning of Romeo and Juliet.

Sonnet  Rhyme

Two households, both alike in dignity,

In fair Verona, where we lay our scene,

From ancient grudge breaks to new mutiny,
Where civil blood makes civil hands unclean.
From forth the fatal loins of these two foes

A pair of star-crossed lovers take their life;
Whose misadventur’d piteous overthrows

Doth with their death bury their parents’ strife.
The fearful passage of their death-mark’d love,
And the continuance of their parent’s rage,

Which but their children’s end naught could remove,
Is now the two hours traffic of our stage;

The which, if you with patient ears attend,

What here shall miss, our toil shall strive to mend.
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Figure 8. Metrical patterns in Shakespeare’s sonnet.

This analysis shows the poetic structures of the Spanish
translations for both male and female texts in Figure 9. Span-
ish poetry uses different syllable counts for each verse type,
unlike English. The Spanish versions show more rhythmic
variety than Shakespeare’s original work. In order to view
the differences between the male and female translations,
we have to observe ‘patterns.” The Spanish translations of
the two versions match sound and beat but differ in rhythm
stability between genders. These differences probably re-
sult from the translators’ personal style choices. Spanish
rhythmic tendencies and the translator’s commitment to the

original story explain these translation differences.

Metrical Patterns (Spanish Male) Metrical Patterns (Spanish Female)

Number of Syllables
Number of Syllables
s

20

L

20 2 0 10 20 30 40
Word Position in Sentence

0 5 10 5
Word Position in Sentence

Figure 9. Metrical patterns in Spanish male and female transla-
tions.

Finally, our analysis reveals that Shakespeare’s text
and translations primarily use single syllables at 76.6%, with
16.5% double syllables and 5.6% triple syllables in Figure
10. The male translations show more syllable variation, using
64.3% single syllables, 22.0% double syllables, and 10.4%
triple syllables. Female translations give similar results. The
female translations distribute syllables into 62.9% single syl-
lables, 22.7% double syllables, and 10.6% triple syllables.
The rest of our discussion will be devoted to showing how
this shift in metrical structure—which is especially evident

in the translations—evokes the tensions of translating Shake-

speare’sShakespeare’s particular iambic pentameter into dif-
ferent languages, each of which has its thythmic quirks. The
slight differences between translations show that translators
consciously selected their methods to reach metrical results.
The differences show us how hard it is to translate because
translators need to balance keeping the original content with
adapting the language for new audiences.

Metrical Pattern Distribution for Shakespeare Male Metrical Patter Distribution for Male Metrical Pattern Distribution for Female

Figure 10. Metrical patterns across Shakespeare’s original text and
its translations.

6. Discussion

The findings of this study provide significant insights
into the influence of gender on the stylistic choices made
by translators of Shakespeare’s works across multiple lan-
guages. This research used data analysis techniques to show
how male and female translators have different stylistic ap-
proaches and reveal how gender affects translation work.
This research shows how translation reflects gender differ-
ences and proves computational linguistics can detect subtle

details traditional analysis methods miss.

6.1. RQ1: How Do Male and Female Transla-
tors Differ in Their Lexical, Syntactical,
and Metrical Choices When Translating
Shakespeare’s Works?

The analysis reveals gender-based differences in lexi-
cal, syntactic, and metrical choices. Female translators con-
sistently demonstrated more extraordinary lexical richness,
as evidenced by higher TTRs, suggesting a preference for
diverse vocabulary and creative language use. This aligns
with previous research indicating that female translators of-
ten prioritize nuanced interpretations and detailed renderings
of source texts 8], In contrast, male translators exhibited
stronger fidelity to Shakespeare’s iambic pentameter, par-
ticularly in Spanish translations, indicating a tendency to
preserve the original metrical structure. This finding under-

scores the role of gender in shaping translation strategies,
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with female translators leaning toward interpretive flexibility
and male translators emphasizing structural fidelity. The syn-
tactic analysis further highlighted gender differences, with
male translators producing longer sentences in German trans-
lations of “Coriolanus,” while female translators favored
shorter, more varied sentence structures. This divergence
may reflect differing approaches to narrative pacing and em-
phasis, with male translators potentially prioritizing rhetor-
ical complexity and female translators focusing on clarity
and accessibility. These findings align with broader trends in
gender and translation studies, which suggest that gendered
linguistic practices influence how translators reconstruct nar-

ratives and characters[? 341,

6.2. RQ2: To What Extent Can Computational
Methods, Such as PCA and Hierarchical
Clustering, Uncover Gendered Stylistic
Distinctions in Literary Translations?

The application of computational methods, notably
PCA and hierarchical clustering, proved highly effective in
uncovering gendered stylistic distinctions. PCA successfully
differentiated between male and female translators based
on lexical and syntactic features, as demonstrated by clus-
tering data points in scatter plots. Hierarchical clustering
further revealed that translations grouped primarily by lan-
guage but exhibited sub-clusters based on translator gender,
highlighting the interplay between linguistic and gendered
stylistic choices. For instance, the analysis of MFW and
character n-grams showed that male and female translators
employed distinct stylistic signatures, with female translators
often displaying more significant variability in word choice
and sentence structure. These findings validate the utility of
computational stylometry in identifying subtle, gender-based
patterns in translation, offering a quantitative complement
to traditional qualitative approaches. The success of these
methods also underscores the potential for interdisciplinary
research that bridges computational linguistics and literary

studies.

6.3. RQ3: How Do These Gendered Choices

Reflect Broader Translation Theory and
Practice Trends?

The gendered stylistic choices observed in this study
reflect broader trends in translation theory and practice, par-
ticularly the evolving role of gender as a lens for understand-
ing translation dynamics. Female translators’ emphasis on
lexical diversity and creative interpretation aligns with femi-
nist translation theory, which advocates for the visibility of
the translator’s voice and the subversion of patriarchal norms
in source texts[® 131, Conversely, male translators’ adherence
to metrical structures and longer syntactic forms may reflect
a more conservative approach, prioritizing fidelity to the
source text’s formal elements. These findings also resonate
with contemporary debates on gender-inclusive translation
practices, particularly in the context of Shakespeare’s works,
which often grapple with complex gender roles and rela-
tionships. The study highlights how translators’ gendered
perspectives can either reinforce or challenge traditional gen-
der norms, offering new interpretations of classic texts for

modern audiences.

6.4. Implications for Translation Studies and
Beyond

This study has several implications for translation stud-
ies, gender studies, and computational linguistics. First, it
demonstrates the value of interdisciplinary approaches in
uncovering the nuanced interplay between gender and trans-
lation. By combining computational methods with literary
analysis, this research provides a robust framework for ex-
ploring stylistic patterns in large text corpora. Second, the
findings challenge traditional assumptions about translation
as a neutral or objective process, highlighting the pervasive
influence of translators’ gendered perspectives. This has
important implications for translation pedagogy and prac-
tice, encouraging greater awareness of how gender shapes
linguistic choices and textual outcomes. Finally, the study
contributes to ongoing discussions about the role of technol-
ogy in the humanities. The successful application of PCA
and hierarchical clustering in this research underscores the
potential of computational tools to enhance our understand-
ing of literary texts and their translations. As computational
methods evolve, they offer exciting opportunities for future
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research at the intersection of gender, language, and technol-

ogy.

7. Conclusions
7.1. Major Findings

Studying the differences in style in how drama is trans-
lated shows us that men and women use language differ-
ently. The translation work of men and women shows dis-
tinct patterns in word group usage and vocabulary depth.
Women who translate Shakespeare to German choose to
write with shorter sentence structures. The sentence struc-
ture analysis shows that translation differences come from
the translator’s gender, cultural background, or language
rules. Shakespeare’s iambic pentameter posed translation
challenges because adapting its poetic essence to another
language’s musical and rhythmic patterns proved difficult.
These findings show how translating Shakespeare’s work
involves understanding gender roles and dealing with the

complex relationship between language and literature.

7.2. Limitations

This study is limited in its many aspects, which should
be considered. The dataset, though extensive, is limited to
translations of three Shakespearean plays, which may not
fully capture the diversity of gendered translation practices
across different genres and historical periods. Figure 11
shows that Chinese translations have a much different word
count than the original text and other versions. Chinese trans-
lations included in the study are brief, with fewer characters,
words of a smaller average length, and less variety in word
choice than other languages. This might be because we did
not have enough data or because the Chinese jieba package
used for analysis does not effectively capture all the lan-
guage’s subtleties. Our research uses PCA and hierarchical
clustering to study translation methods, yet these tools might
miss the detailed human choices translators make, mainly
when translating gender-related style nuances. The study’s
results have boundaries because it uses data from only a few
translators rather than a broader range of translation styles
across different genders and periods. The research focuses on
word patterns and sentence structure at the expense of explor-

ing cultural translation elements. The findings need cautious

interpretation because these elements reduce usefulness in

different situations.
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Figure 11. A pair plot for the dataset of all numeric features by
gender.

7.3. Future Research Directions

Future studies should test if this study’s results about
translator gender influencing style choices are valid for differ-
ent kinds of literature outside Shakespeare’s plays. Studying
more writers from different times and styles with this in-
terdisciplinary approach will help us learn how translator
gender affects translation style in many literary traditions.
Testing additional languages and cultural backgrounds in our
analysis will show if gendered translation habits exist ev-
erywhere or depend on specific language and cultural traits.
By increasing translation samples in future research and us-
ing PCA plus clustering algorithms, researchers can gain
better statistical insights into how gender affects translation
methods worldwide.

Moreover, we can learn more about how translation
methods are formed by studying how factors like gender the-
ory education and translator beliefs mix with a translator’s
gender. The research shows how male and female translators
differ in their work but leaves out how their personal and
professional life may affect their translation style. Look-
ing deeper into these elements can show us if translation
styles linked to gender come naturally or are shaped by how
translators learn, what they believe, or their cultural conver-

sations about gender and translation. We need to find out if
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readers react differently to texts when translators make clear
decisions based on their gender.

Finally, by studying translation work over time, we can
learn how translators adjust their gendered methods as society
changes gender-role views. The study will review different
translations of Shakespearean works made over time to see
how translation methods used by male and female translators
have developed. Since more people are now interested in
fairness between genders in reading and translation work,
this study can help us see how translating stories becomes
a way to negotiate culture. It shows how both the original
writing and its translation change with society’s views on
gender roles. Our study can help build gender-sensitive trans-
lation research that connects computer-based text analysis

with social and cultural studies.
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