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ABSTRACT

This study quantifies the linguistic variations between translated and non-translated sports news by
using thirteen lexical and syntactic indices from quantitative linguistics and corpus linguistics, with the
additional aim of testing the translation universals hypothesis. Through a 40,000-word comparable
corpus, Random Forest analysis and statistical tests, this study identifies key linguistic indices that
distinguish these two text types. The results reveal that 1) Writer’s View, Activity, R1, RRmc and ATL are
the most significant predictors 2) translated texts exhibit significantly lower lexical density and diversity,
reflected by lower R1 and RRmc values, but include significantly longer words (longer ATL), which
supports the simplification hypothesis partially; 3) non-translated texts display higher Writer’s View and
Activity scores, indicating greater authorial control over structural organisation and dynamic style
compared with translators; and 4) the similar levels of MTLD, HL, Lambda, Entropy, MSL, MTL, MCL
and Verb Distance observed in translated and non-translated texts align with the normalisation
hypothesis. This study firstly presents a quantitative linguistic approach to examining the distinctive
lexical and syntactic features of sports news translation. The findings support the simplification and
normalisation hypotheses and reveal the self-organised and static styles of translated language,
enriching the understanding of genre-specific translation universals.
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1. Introduction

As a product of the internationalisation of sports, sports translation plays a vital role in
facilitating cross-cultural communication (Huo et al., 2024). The global passion for
sports has fuelled the proliferation of professional sports outlets such as newspapers,
traditional TV broadcasts and livestreaming, which serve as critical conduits not only
for remote participation in sports but also for information dissemination on the one hand
and for creating connections among people across the globe for the respective sport
event. As an integral part of everyday life, sports news exhibits unique characteristics
(e.g., timeliness and interest) and demands precise translation to convey concise and
accurate information effectively to a broad audience (Zhang & Yang, 2024). As a
mediator of global communication, news translation plays a key role in the transmission
of information across cultural boundaries, a process that takes place every moment
and has become increasingly significant with the advancement of communication
technologies (Bielsa & Bassnett, 2008). Situated at the intersection of sports and news
translation, sports news translation involves rendering reports on sports and major
sporting events across languages and cultures, and has gained increasing prominence
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amidst the growing demand for cross-cultural communication (Chen, 2011; Khedri &
Fumani, 2016). To our knowledge, despite the wealth of qualitative research (Huo et
al., 2024; Sasaiac & Brunello, 2014; Wilcock, 2020; Zhang & Yang, 2024), there
remains a notable gap in quantitative investigations into the linguistic features of sports
news translation. Additionally, sports news translation has been underexplored in its
potential to verify the existence of translation universals — one of the core yet
contentious issues in translation studies (see Chesterman 2008; Xiao 2010; Jia et al.
2022).

Based on comparable corpora of Chinese—into—English translated sports news and
English non-translated sports news, this exploratory study seeks to identify the
distinctive linguistic features of translated sports news in comparison to its non-
translated counterparts. By using thirteen quantitative linguistic and corpus-based
linguistic indices alongside Random Forest analysis and statistical tests, this research
highlights the key features that differentiate translated texts from non-translated ones.
Adopting a quantitative linguistic approach, the study provides a comprehensive
characterisation of the linguistic features of sports news translation, shedding light on
the nature of this specialised language variety. Furthermore, it offers novel insights into
the translation universals debate through evidence from this relatively uncharted genre.

1.1 Sports news translation

In recent years, sports translation has emerged as a significant area of research,
reflecting both the increasing globalisation of sports and the growing need for effective
cross-cultural communication. This field includes diverse topics, such as the translation
of idiomatic expressions and metaphors (Al Kayed, 2023; Emrah, 2022; Khalaf, 2022),
translation strategies and practices (Anyawuike, 2023; Boynukara, 2017; ltaya, 2021;
Mili¢, 2014; Sandrelli, 2015), global and cultural contexts (Baines, 2013; Holtzhausen
et al., 2021; Jackson et al., 2005; Luo, 2013; Monaco et al., 2022) and competences
and expertise (Gafiyatova & Pomortseva, 2016; Ghignoli et al., 2015). Sports news
translation involves not only the interlingual transfer of meaning but also the
transposition of information in a textual format aimed at meeting the demands of target
readership (Bielsa & Bassnett, 2008). It is inherently shaped by cross-cultural variables
(Liu, 2017), including linguistic variables (Chen, 2011; Li, 2024), narrative and framing
variables (Wilcock, 2020) and pragmatic and stylistic variables (Bielsa & Bassnett,
2008; Zhang & Yang, 2024).

Chen (2011) highlighted that transediting, a special type of translation combining both
the translating and editing processes, is required in news translation to balance
accuracy with cultural acceptability. She pointed that although considerable editing
work is involved in translated news texts, most existing studies on cross-linguistic news
communication opt for term as news translation. Wilcock (2020) demonstrated how
framing and reframing strategies are employed in sports news translation to meet
target audience expectations, involving selective appropriation and rhetorical
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adjustments for enhanced cultural relevance. Xu (2024) employed communicative
translation theory to balance factual accuracy with emotional engagement, effectively
capturing the atmosphere of sports events, while Mao (2024) applied functional
equivalence theory to achieve cultural and emotional fidelity in sports translation.
Zhang and Yang (2024) analysed linguistic features unique to sports reporting, such
as vocabulary, sentence structures and rhetorical devices, advocating for translation
strategies that preserve these elements to convey the source text’s tone and style
effectively. Based on Chinese—into—English (L1-L2) news translation by Xinhua News
Agency (China’s state media), Li (2024) observed stylistic adjustments aimed at
enhancing both credibility and image building, while Liu (2017) highlighted the shift of
Chinese news translation from a traditional translational approach to a more
multidisciplinary stage. These pioneering studies underscore the hybridity and cultural
specificity of sports news translation, which demands linguistic precision, cultural
sensitivity and adaptability for diverse audiences.

However, despite a rich foundation of qualitative research on sports translation (Huo
et al., 2024; Sasaiac & Brunello, 2014; Wilcock, 2020; Zhang & Yang, 2024), and
limited quantitative studies on sports news (Callies & Levin, 2019; Fest, 2016),
quantitative investigations into the linguistic features of sports news translation — such
as lexical and syntactic complexity in comparison with non-translated counterparts —
are notably lacking. A systematic exploration of quantifiable features could provide
empirical evidence of the distinct characteristics of this specialised language variety,
offering insights into how translation shapes news discourse and facilitates the global
dissemination of sports culture.

1.2 Translation universals

Translated language is often considered a distinct "third code" (Frawley, 1984), a
"hybrid language" (Schaffner & Adab, 2001; Trosborg, 1997) or a "language of a
special kind" (differing from both the original source language and the non-translated
target language) (Mauranen, 1999). For decades, exploring universal features or
general patterns of translated language has been a focal issue in corpus-based
translation studies. A pivotal contribution to this effort was Baker’s (1993) introduction
of the term “translation universals,” which posits that translations exhibit inherent
linguistic characteristics caused in and by the process of translation. Extending this
notion, McEnery and Xiao (2007, p.8) referred to translated language as “at best an
unrepresentative special variant of the target language.” To refine the scope of inquiry,
Chesterman (2004, p.7) distinguished between “S-universals,” related to source-text
processing and requiring parallel corpora of source and target texts, and “T-universals,”
which focus on target-language processing and rely on comparable corpora of
translated and non-translated texts.

Among the most extensively studied T-universals are simplification and normalisation
(Baker, 1996). These are investigated across linguistic levels, genres and language
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pairs. However, empirical findings remain inconclusive, with both supporting and
conflicting evidence reported in the literature.

Simplification refers to “the tendency to simplify the language used in translation”
(Baker, 1996, pp. 181-182), suggesting that translated language tends to be simpler
at lexical, syntactic and/or stylistic levels than native language (cf. Blum-Kulka &
Levenston, 1983; Laviosa-Braithwaite, 1997). Researchers operationalise this concept
by measuring features believed to indicate reduced complexity, such as lexical density,
type-token ratio (TTR) and sentence length. Comparing translated and non-translated
newspapers and narratives, Laviosa (1998a, 1998b) observed that translated texts
exhibited higher lexical simplification, as evidenced by lower lexical density and TTR.
However, using the same measures, Williams (2005) failed to confirm the simplification
hypothesis in French translated government texts. Similarly, conflicting findings have
been reported for mean sentence length in translated newspapers (Laviosa,1998a)
and in translated narrative texts (Laviosa, 1998b). In English—Chinese fiction
translation, Xiao and Yue (2009) discovered that translated Chinese fiction displayed
significantly lower lexical density, significantly greater mean sentence length and non-
significantly lower standardised type—token ratio (STTR) compared with non-translated
fiction. Based on balanced comparable corpora, Xiao (2010) found significantly lower
lexical density, non-significantly comparable STTR, higher proportion of high-
frequency words over low-frequency words and higher repetition rate of high-frequency
words in translated Chinese, partially supporting the simplification hypothesis.
However, Xiao (2010) also noted that mean sentence length varied significantly with
genre, suggesting that simplification may be a genre- or language-pair-specific
phenomenon rather than a universal trait. Cvrek and Chlumska (2015) further
corroborated simplification in Czech translations, identifying lower TTR in translated
literary texts compared with their non-translated counterparts. Using list head coverage,
lexical density and the proportion of high-frequency words, Kajzer-Wietrzny (2015)
compared English simultaneous interpretation and translation from German, Dutch,
French and Spanish with original English speeches. The interpreted texts displayed
only simplification measured by list head coverage, while translated texts show no
significant differences across three measures. Liu and Afzaal (2021) analysed thirteen
syntactic complexity measures (i.e. length of production unit, amount of subordination,
amount of coordination, phrasal complexity and overall sentence complexity) across
four genres, confirming that genre influences the complexity of translated texts.
Specifically, translated news resembled native news, while translated general prose
and academic writing were less complex than their native counterparts, and translated
fiction was more complex than non-translated fiction. Liu et al. (2022) demonstrated
that translated Chinese tended to exhibit lexical simplification, as indicated by unigram
entropy, though not at the syntactic level based on part-of-speech (POS) entropy.
Expanding on this, Liu et al. (2023) used fourteen syntactic complexity measures from
of Second Language Syntactic Complexity Analyzer (L2SCA; Lu, 2010) and found that
interpreted speeches scored significantly lower on most measures compared with non-
interpreted speeches.
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Like simplification, normalisation remains a contentious hypothesis in translation
studies. Normalisation, or conventionalisation (Mauranen, 2007), refers to the
“tendency to conform to patterns and practices typical of the target language, even to
the point of exaggerating them” (Baker, 1996, p.183). Similarly, Toury (1995, p.268)
introduced the concept of standardisation, “a tendency whereby translated choices
tend to conform to the more frequent and conventional uses in non-translated language
rather than using other options available”. Empirical studies often assess normalisation
by examining conformity to target language frequencies and distributions, such as
STTR, part-of-speech (POS) patterns, and usage of high-frequency words. Kenny’s
(2000a, 2000b, 2001) series of studies on lexical normalisation in German—English
literary texts revealed a coexistence of normalising and non-normalising shifts,
indicating that normalisation may vary across cultures and genres. Xia (2014)
expanded this inquiry to English—Chinese translations, finding competing tendencies
of normalisation (i.e., conformance to certain textual norms) and denormalisation (i.e.,
alienating from the norms) at both lexical and syntactic levels. denormalisation.
Delaere et al. (2012) measured linguistic distances in Belgian Dutch translations
across six text types (fiction, non-fiction, journalistic, administrative texts, external
communication) and confirmed general trends of standardisation, though genre
significantly influenced these differences. Wu and Li (2021) analysed normalising
tendencies in four translations of Louis Cha’s martial arts fiction using BNC Baby
(fiction) as a reference. While overall findings supported lexical normalisation,
individual translations showed varying degrees of conformity. One translation, by
Minford, exhibited the highest degree of normalisation, closely resembling non-
translated texts in terms of STTR, part of POS distribution and high-frequency word
usage.

Given the aforementioned mixed evidence for or against simplification and
normalisation hypotheses, scholars (e.g., Rabadan & Gutiérrez-Lanza, 2023) have re-
evaluated the universals claims in translation. They argue that such features may vary
significantly across genres and language pairs. Moreover, some researchers question
whether these patterns are genuinely universal or are better explained by genre-
specific conventions, language-pair characteristics or translation norms (Toury, 1995;
House, 2008; Pym, 2008). This highlights the need for further investigation into the
distinctive features of translated language, particularly in genetically distant language
pairs such as Chinese—English (Xiao, 2010) and in underexplored genres like sports
news.

1.3 Quantitative linguistic approach

Quantitative Linguistics (QL), a sub-discipline of linguistics, investigates various
language phenomena, language structures, structural properties and their
interrelations in real-life communication (Kohler et al., 2005; Liu, 2017). By examining
the structural properties of natural language texts, QL aims to model the dynamic
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systems of languages and their development based on authentic linguistic data
(Altmann, 1978; Chen & Xu, 2019; Kdohler, 2012; Liu et al., 2009; Zipf, 1935). With the
advent of the corpus- and data-driven revolution (Boulton & Cobb, 2017; Godwin-
Jones, 2017; Jiang et al., 2019), linguistics has experienced a remarkable quantitative
shift over the past two decades (Kortmann, 2021; Lei & Liu, 2019).

By means of diverse quantitative techniques, QL uses precise measurement,
observation, simulation, modelling and explanation to uncover the governing principles
and intrinsic driving forces behind language phenomena (Chen & Liu, 2014). QL has
experienced significant development, particularly through systematic exploration
across various linguistic areas and levels (TéSitelova, 1992). Its applications now
extend to diverse research domains, including genre analysis, interlanguage studies,
language typology, translation, interpretation, diachronic linguistics, psycholinguistics,
authorship attribution, discriminant analysis, natural language processing, as well as
interdisciplinary fields such as music, genomics and animal communication (e.g., Chen
& Liu, 2014; Chen & Xu, 2019; Du, 2023; Liu, 2017; Melka & Mistecky, 2020; Tuzzi et
al., 2015; Xiao & Sun, 2020; Jiang et al., 2022; 2024)

A notable strength of QL lies in its arsenal of linguistic indices, which serve as proxies
for various structural, stylistic and cognitive properties of texts (Popescu et al., 2009).
These indices are theoretically motivated and designed to capture dynamic variation
within and across genres, languages and modes of production (e.g., Chen & Liu, 2014;
Tuzzi et al., 2015). For example, R1 (an indicator of vocabulary richness based on the
h-point), Hapax Legomena Percentage (HL), Repeat Rate (RR) and Relative Repeat
Rate (RRmc) capture lexical richness, diversity and sophistication; Entropy, R4 (the
reversed Gini coefficient), Thematic Concentration and Gini Coefficient measure
information distribution and concentration; Lambda, Adjusted Modulus and Arc Length
portray the frequency structure; H-point, Writers’ View, Activity, Descriptivity and Verb
Distance reveal the stylistic preferences, genre variation and social-psychological
features (Liu, 2017; Kubat et al., 2014).

In prior literature, Pan et al. (2015) analysed the aesthetic properties of Chinese
contemporary poetry using H-point and Writer's View. Chen and Xu (2019) used
measures such as Zipfian parameters, H-point, Hapax Legomena Percentage, Writer’s
View and Curve Length to assess second language learners’ interlanguage proficiency,
finding that H-point and Curve Length were effective in distinguishing language styles
and task types, while Zipfian parameters differentiated language levels. Similarly, Xiao
and Sun (2020) applied TTR, H-point, R1 and Writer’s View to capture the lexical
features and their dynamic changes in PhD theses across disciplines, including the
natural sciences, social sciences and humanities. To extract style-related features of
the novelette, Melka and Mistecky (2020) used a range of quantitative indices,
including TTR, Entropy, RR, RRmc, Gini Coefficient, Average Token Length, HL,
Moving-Average TTR, Lambda and Activity. Their analysis revealed the characteristic
traits of the style and the underlying socio-psychological background. Jia and Liang
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(2020) applied the Activity to measuring lexical category bias across different
interpreting types, namely simultaneous interpreting (Sl), consecutive interpreting (Cl)
and read-out translated speech (TR). Their study found that Cl outputs exhibited
greater Activity than Sl outputs, which they attributed to the lower frequency of
adjectives in Cl. This striking reduction in adjectives during Cl processing, they argued,
may result from the higher cognitive demands associated with Cl compared with SI.
These demands likely drive interpreters to minimise the use of adjectives as a strategy
to manage cognitive load.

Further demonstrating the potential of QL, Jiang et al., (2022) used thirteen indices
(i.e., TTR, H-point, Activity, Entropy, R1, Average Token Length, Lambda, Writer’s View,
Verb Distances, Adjusted Modulus, HL, Gini Coefficient and RRmc) to quantify the drift
of Queen’s English towards common people’s English, both lexically and syntactically.
Xiao et al. (2023) conducted an entropy-based analysis to examine the distribution
pattern of information content across moves and the variations in research article
abstracts across disciplines. Du (2023) applied 11 indices (i.e., Adjusted Modulus,
Average Token Length, Entropy, Gini Coefficient, HL, Lambda, R1, RRmc, Verb
Distances and Writer’s View) to detect and predict psychological states in texts.

In summary, QL is a relatively young but rapidly evolving discipline with applications
spanning diverse areas of linguistic research (Tuzzi et al., 2015). Yet, despite the
demonstrated utility of quantitative indices in other linguistic branches, their application
to translation studies, especially specialised translation, remains underexplored as well
as little utilised. Amid the quantitative turn in linguistics, integrating QL provides a
complementary methodological lens for identifying patterns of variation and regularity
in translation. This approach facilitates the operationalisation of translation universals,
particularly simplification and normalisation, across genres and languages.

1.4 Current study

Building on the existing literature, the following research gaps can be addressed. First,
while qualitative analyses of sports news translation have shed light on its role, a
comprehensive depiction of the quantifiable features of this specialised language
variety is lacking. Second, amidst ongoing debate over the inherent versus genre-
sensitive nature of translation universals, fresh evidence from sports news translation
— an underexplored genre — is required. Third, despite its wide applicability across
linguistic research, the potential of quantitative linguistic approaches in distinguishing
sports news translation from non-translated counterparts remains underused.

To bridge these gaps, the present study focused on 9 quantitative linguistic indices (i.e.,
R1, Relative Repeat Rate, Hapax Legomena Percentage, Lambda, Entropy, Average
Token Length, Writer’s View, Activity and Verb Distance) and 4 traditional corpus
linguistic indices (e.g., Measure of Textual Lexical Diversity, Mean Sentence Length,
Mean T-unit Length, Mean Clause Length) to capture linguistic variations between
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translated and non-translated sports news using DIY comparable corpora of written
texts.

The research addressed the following questions:

1. Which of the thirteen linguistic indices, as identified through Random Forest
analysis, most effectively differentiate translated and non-translated sports news?

2. Which of the thirteen linguistic indices show significant differences between
translated and non-translated sports news, and how are these differences
manifested?

3. For each key linguistic feature, how does it influence the model’s predictions in
classifying translated versus non-translated texts?

2 Methodology
2.1 Corpus compilation

Our comparable corpus includes 60 non-translated and 60 translated sports news
articles, totalling approximately 40,000 words. The non-translated texts consist of
original English sports news retrieved from BBC News (BBC, n.d.), covering various
sports events (e.g., tennis, basketball, soccer and Olympic events) from 2023 to 2024.
The translated texts are English translations of Chinese sports news retrieved from the
English version of Xinhua News Agency (n.d.), reporting on the same range of sports
during the same period. Xinhua News Agency’s English output is drafted by
professional Chinese translators based on Chinese source texts, and subsequently
edited and polished by English native-speaker editors to meet international journalistic
standards (Li, 2024). Although this collective process blends L2 translation with
adaptation, its hybrid nature as a product of translating and editing is widely recognised
as a defining feature of news translation rather than a methodological flaw (Frawley,
1984; Schaffner & Adab, 2001). In this study, both non-translated and translated texts
are comparable in genre, time span and text size (see Table 1 for a corpus overview).
Although subcorpora cover overlapping sports disciplines, including tennis, basketball,
soccer and Olympic events, though not include identical coverage of specific contests.

Number of | Word
Subcorpora Contents Texts Count
Non-translated sports | BBC News
news (2023-2024) 60 19672
Xinhua News Agency
Translated sports news (2023-2024) 60 20330

Table 1. Overview of the Corpus
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2.2 Indices computation

Linguistic variations between non-translated and translated sports news were
measured using seven lexical indices including Measure of Textual Lexical Diversity,
R1, Relative Repeat Rate, Hepax Legomena Percentage, Lambda, Entropy and
Average Token Length, and six syntactic indices including Writer’s View, Mean
Sentence Length, Mean T-unit Length, Mean Clause Length, Activity and Verb
Distance.

Lexical indices

As a traditional and widely-used measure of lexical diversity, TTR is claimed to be
inherently flawed, as it is substantially sensitive to text length (Kubat et al., 2014; Melka
& Mistecky, 2019). To eliminate the potential effect of text length, this study applied
MTLD to measuring lexical diversity. MTLD, the Measure of Textual Lexical Diversity
(McCarthy, 2005), is based on the average number of tokens it takes to reach a given
TTR value (e.g., 0.72). MTLD presents two strengths: it is robust with regard to text
length variations, and it correlates highly with all the established lexical diversity indices
such as Maas, Yule’s K, vocd-D and HD-D (McCarthy & Jarvis, 2010). MTLD scores
were automatically computed using Coh-Metrix 3.0 (Graesser et al., 2004).

R1 is a measure of vocabulary richness, designed to estimate the proportion of content
words in a text. It is based on the concept of the H-point, a boundary point on a word
frequency list where a word’s frequency equals its rank Kubat et al., 2014). The H-point
originates from scientometrics (Hirsch, 2005) and was introduced into text analysis by
Popescu (2007). In a rank-frequency distribution of words (where words are ordered
from most to least frequent), the H-point represents the position where frequency and
rank intersect, capturing a balance between very frequent and less frequent words.
Once the h-point is identified, R1 is calculated to estimate the proportion of content
words beyond this boundary. Technically, R1 is calculated as:

h
Ri=1- (F(h)—h—2> =1- <ZT=1fi —h—2>

2N N 2N

where F(h) is the cumulative frequency of words up to the H-point, and N is the total
number of tokens in the text. Higher R1 values indicate a greater proportion of content
words and, therefore, greater lexical richness.

Repeat Rate (RR) reflects the degree of vocabulary concentration. Yule’s (1944, 2014)
“Characteristic K” indicates through inversion that the richer the text is, the smaller the
repetition of words is. It is defined as:

vV
RR = Z P?
r=1

where Pj are the individual probabilities. If estimated by means of relative frequencies,
Pi = fiIN, where fi are the absolute frequencies and N is number of tokens. Relative
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Repeat Rate (RRmc) was proposed by Mclntosh (1967), yielding:

rp. — L= VRR
mc 1__ 1/Vﬁ7

This amendment to the original formula puts RRmc in the interval <0;1>, making it
comparable across different texts and languages. The higher RRmc indicates fewer
repeated words, reflecting a lower concentration and greater lexical diversity a text has.

Hepax legomena are words that occur in a text only once (Popescu et al., 2009). Hepax
Legomena Percentage (HL) is a ratio between the number of tokens (N) and number
of hapax legomena (Nn) in a text, obtained as:
Ny

HL :'Rr
Deriving from Arc length (L), Lambda (A) is a stable indicator of frequency structure
(Popescu et al., 2009; Popescu et al., 2011). Describing the structure which emerges
from language usage, Lambda mirrors a more synthetic form (with a higher value) or
a more analytical form of the given language (with a lower value) (Popescu et al., 2011).
L refers to the sum of Euclidean distances (Dr) between all neighboring frequencies:

V-1 V-1
L=) D= V@ - fG+ D)7 +1

Then Lambda is calculated as follows:
_ L(log1o N)
A= —N

Borrowed from information theory (Shannon, 1948), Entropy (H) measures the degree
of vocabulary dispersion in a text and can also be interpreted as its monotony (Kubat
et al., 2014; Liu, 2017; Melka & Mistecky, 2019). The smaller the Entropy is, the more
concentrated the vocabulary is and the less rich the vocabulary is. Entropy is computed

via.
K
H = —'2231%10g2}%
i=1

ki
Pi ="y
where K is the inventory size, pi the relative frequency of a given word, and fi the
absolute frequency.

Calculating the arithmetic mean of the lengths of tokens, Average Token Length (ATL)
is directly linked to complexity or style (Kubat et al., 2014; Liu, 2017).

N
1
ATL = NZ X
i=1

with x as individual word size/length.
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Syntactic indices
Writer’s View (WV) reflects writers’ control over function words and content words in
their writing process and aesthetic pursuit (Popescu & Altmann, 2007; Popescu et al.,
2012). If we regard the last-ranked word with the lowest frequency as P1(V; 1), the first-
ranked word with the highest frequency as P2(1; f (1)) and H-point as P3 based on the
rank-frequency distribution curve, the angle a at the crossing of P3P+ with PsP2 can be
termed as “writer’s view”, with its radian (arccosine value) converging to the golden
ratio (~1.618.).

—[(h=D(fi —h) + (h-1)(V - h)]
[(h = D2+ (fy = W2[(h = ? + (V = Wy?2] /2

cosa =

The greater control the writer takes, the further the WV is from the golden ratio; the
more self-organised a text is, the more proximate the WV is to the golden ratio (Chen
& Xu, 2019; Popescu et al., 2012).

Mean Sentence Length (MSL), Mean T-unit Length (MTL), Mean Clause Length (MCL)
were generated using L2SCA (Lu, 2010). A sentence is a group of words delimited
with one of the punctuation marks that signal the end of a sentence; a clause is defined
as a structure with a subject and a finite verb; and a T-unit is one main clause plus any
subordinate clause or nonclausal structure that is attached to or embedded in it (Lu,
2010, pp. 481-482).

Activity (Q) or active-descriptive (dis) equilibrium is measured in terms of Busemann’s
coefficient (Busemann, 1925; Melka & Mistecky, 2019; Zdrnig et al., 2015), rendered
as:
v
C=yEa

with V and A denoting the number of verbs and adjectives respectively. Used in
psychology and linguistics for text, style, characterisation of persons as well as
historical analysis (Zornig et al., 2015), activity expresses the interaction between
active and descriptive “forces” (Popescu et al.,, 2014). If Q>0.5, the text can be
regarded as “active”; if smaller than 0.5, it is regarded as “descriptive” (Zornig et al.,
2015). High Activity values may indicate a comprehensible language that avoids rich
adjectival embellishments, and low values may indicate missing animation, related to
the nominal (substantive-based) character of the texts (Melka & Mistecky, 2019; Zdrnig
& Altmann, 2016).

Verb Distances (VD) count how many tokens on average there are between two
successive verbs, computed as (Kubat et al., 2014):

NV
1
VD = mzz(w “Vem D
L=

with i/ as the order of the appearance of the verb among all the verbs in the text, V;the
linear position of the verb in the text, and Nv the number of all the verbs.
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VD has great potentials for characterising properties of languages, texts and style (Liu,
2017). Since the number and sequences of verbs can help disclose some aspects of
the text dynamics (Z6rnig et al., 2015), VD can both exhibit the syntactic features and
detect the sequential text organisation in a quantitative context (Jiang et al., 2022).

All thirteen indices described above capture the lexical and syntactic features of
translated and non-translated sports news. For nineteen quantitative linguistic indices,
R1, RRmc, HL, Lambda, Entropy, ATL and Writer’s View were computed automatically
using QUITA (Quantitative Index Text Analyzer) (Kubat et al., 2014). Activity and Verb
Distance were calculated in MS Excel based on tagged texts processed with TagAnt
2.1.1 (Anthony, 2024). Descriptive statistics for the thirteen indices are presented in
Table 2.

M SD
Index Non- Translated | Non- Translated
translated translated
Lexical level
MTLD: Measure of Textal | g 607 |110466 |28.348 | 28.299
Lexical Diversity
R1 0.861 0.846 0.029 0.032
RRmc: Relative Repeat Rate | 0.957 0.950 0.009 0.011
HL: ~ Hepax  Legomena |, ;g 0.412 0.071 0.071
Percentage
A: Lambda 1.506 1.526 0.098 0.109
H: Entropy 6.938 6.899 0.343 0.403
ATL: Average Token Length 4.580 4.718 0.233 0.327
Syntactic level
WV: Writer's View 2.030 1.935 0.157 0.118
MSL: Mean Sentence Length | 24.088 22.825 4.001 4.551
MTL: Mean T-unit Length 21.789 20.753 4.132 4.339
MCL: Mean Clause Length 13.289 13.922 3.176 3.240
Q  Active-descriptive | ; o,q 0.569 0.092 0.085
Equilibrium
VD: Verb Distance 8.668 9.547 2.184 2.909

Table 2. Descriptive statistics of thirteen indices
2.3 Data analysis

We analysed linguistic variation between translated and non-translated sports news
using a Random Forest classification model. The model was trained on a comparable
corpus, where text type (translated or non-translated) served as the response variable
and thirteen indices of linguistic features as predictors. An error plot was generated to
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assess the out-of-bag (OOB) error across a range of tree numbers, supporting model
tuning by identifying the point of error convergence. Variable importance was assessed
and visualised based on the Gini index, which revealed each index’s discriminatory
power in distinguishing translated from non-translated texts. In addition, independent
samples t-tests were conducted for each of the 13 indices to explore statistically
significant differences between the two text types. We acknowledge that t-tests
assume feature independence and do not account for interaction effects, which the
Random Forest model inherently captures (Breiman, 2001). Thus, the t-test results are
interpreted cautiously as complementary evidence of feature importance. Partial
Dependence Plots (PDPs) were then generated for indices confirmed as significant
through these t-tests. PDPs visualise the effect of individual features on the probability
of classifying a text as non-translated, while controlling for the influence of all other
features. PDPs analysis thus enhances our understanding of how these statistically
significant features independently contribute to text classification in the Random Forest
model. Given the relatively small corpus size and moderate number of features, the
used of a Random Forest classier along with validation through OOB error estimation
helps mitigate the risk of overfitting.

3 Results and discussion
3.1 Model performance and variable importance

We used the ‘randomForest’ package in R to construct a Random Forest classification
model. As shown in Figure 1, the performance of the Random Forest model stabilised
after approximately 100 trees, with the out-of-bag (OOB) error converging around 0.3.
This indicates that increasing the number of trees beyond this point did not
substantially improve the model’s accuracy. The class-specific error rates for translated
and non-translated texts respectively followed a similar pattern, suggesting that the
model distinguishes both text types with comparable accuracy. Error-rate stabilisation
demonstrates that the model achieves a good balance between complexity and
interpretability, providing a robust foundation for analysing which linguistic features
most strongly differentiate translated from non-translated sports news. This stability
also suggests that the linguistic features included in the model capture systematic
patterns of variation between the two text types, rather than reflecting random noise or
overfitting to the dataset.

142

https://doi.org/10.26034/cm.jostrans.2026.5555
© The Authors o



https://doi.org/10.26034/cm.jostrans.2026.5555

The Journal of Specialised Translation Issue 45 — January 2026

Error
040 045 050 055
| 1 1 |

0.35
l

0.30
1

0 100 200 300 400 500
Trees

Figure 1. Error rate vs. number of trees

Table 3 provides a detailed breakdown of the accuracy decrease for each index in both
non-translated and translated texts, along with the Mean Decrease Accuracy (MDA)
and Mean Decrease Gini (MDG) scores. MDA represents the average reduction in
model accuracy when a particular index is removed. A high value indicates that the
feature is critical for the model’s predictive performance. This measure helps identify
features that have the strongest impact on the model’s accuracy. MDG gauges the
importance of each feature based on the Gini impurity criterion. In Random Forest
models, each split in a tree contributes to reducing the Gini impurity, a measure of how
often a randomly chosen element from the dataset would be incorrectly classified. A
higher score for a feature suggests that it effectively separates classes at decision
points. In this study, WV and Activity demonstrate the highest MDG (6.922 and 6.468,
respectively), highlighting their strong role in differentiating translated from non-
translated texts based on linguistic features. While MDA and MDG provide
complementary insights into variable importance, we selected the MDG as the primary
criterion for identifying important indices, owing to its effectiveness in quantifying how
well each feature contributes to distinguishing between two categories of texts.

WV and Activity exhibit particularly pronounced differences between translated and
non-translated sports news. A deviation in WV signals varying levels of writers’ control
over lexical distribution. The prominence of Activity as a discriminative feature
suggests distinct stylistic preferences for action or description. This finding aligns with
observations from interpreting studies. For example, Jia and Liang (2020) reported
significant variation in Activity across interpreting types. Similarly, prior studies have
used WV to capture stylistic variation across genres or proficiency levels (Pan et al.,
2015; Chen & Xu, 2019). Collectively, the strong importance of WV and Activity
provides new evidence within specialised translation contexts that translation leaves a
measurable stylistic imprint on the text.
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Indices | Accuracy decrease | Accuracy decrease | Mean Mean
(non-translated) (translated) Decrease Decrease
Accuracy Gini
wv 9.772 6.924 11.312 6.922
Activity | 7.076 6.122 8.898 6.468
R1 4197 3.671 5.235 4.885
RRmc 5.218 1.916 4.877 4.881
ATL 0.481 3.681 2.925 4.609
MSL 1.200 6.709 5.532 4.599
VD 2.178 3.568 4.005 4.497
MTL 3.679 4.948 5.874 4.363
Entropy | 1.873 0.387 1.467 4.339
MTLD 4973 2.740 5.341 3.988
Lambda | 0.023 3.425 2.431 3.883
MCL 2.785 0.432 2.506 3.073
HP -0.742 1.649 0.610 3.004

Table 3. Variable importance metrics for non-translated and translated text classification

Figure 2 displays the MDG importance for each index used in the Random Forest
model. WV and Activity stand out with the highest values, reaffirming their dominant
role in distinguishing translated from non-translated texts. Beyond these top two
features, other salient features include R1 and RRmc, followed by ATL and MSL, all of
which contribute meaningfully to the model’s classification performance. Specifically,
R1 and RRmc emerge as strong contributors, suggesting that differences in lexical
vocabulary richness are key factors separating translated from non-translated texts.
Likewise, ATL and MSL show notable importance, indicating that structural
characteristics such as word and sentence length further differentiate two categories
of texts. Overall, this ranking of features supports the incorporation of quantitative
linguistic indices, which capture multiple dimensions of linguistic variation within the
model.
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Figure 2. Visualisation of variable importance based on Mean Decrease Gini

3.2 Comparing thirteen indices between non-translated and translated texts

To further explore the distinguishing indices between translated and non-translated

texts,

independent samples t-tests were conducted on 13

indices.

These

complementary tests aimed to validate whether the indices identified as important in
the Random Forest model differ significantly between translated and non-translated
texts. Results are summarised in Table 4.

Index Levene's test for | df t/Welch’s t | p-value Cohen's d
equal variances (F)

Wv 3.214 118 3.736 <0.001*** | 0.68
Activity 0.491 118 3.635 <0.001*** | 0.66
R1 0.235 118 2.697 0.008** 0.49
RRmc 1.788 118 3.497 0.001** 0.64
ATL 4.087* 106.661 | -2.652 0.009** 0.48
MSL 0.271 118 1.615 0.109 0.29
VD 6.150* 109.493 | -1.873 0.064 0.34
MTL 0.175 118 1.339 0.183 0.24
Entropy |2.785 118 0.566 0.572 0.1
MTLD 0.001 118 1.574 0.118 0.29
Lambda | 0.233 118 -1.048 0.297 0.19
MCL 0.056 118 -1.082 0.281 0.2
HL 0.042 118 0.447 0.656 0.08

Note. p < 0.05%, p < 0.01**, p < 0.001***,

Table 4. Comparing 13 indices between non-translated and translated texts
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Prior to conducting the t-tests, Levene’s test for equality of variances was performed
to determine whether the variances between translated and non-translated texts were
equal for each index. For indices where Levene’s test was significant (p < 0.05),
Welch'’s t-test was used to adjust for unequal variances. The t-test analysis revealed
significant differences in five indices: Writer’s View, Activity, R1, RRmc and ATL. These
findings align closely with the Random Forest model, where these indices had high
Mean Decrease Gini scores, highlighting their importance in distinguishing the two text
categories.

Writer's View (WV) demonstrates a significant difference between translated and non-
translated texts (t = 3.736, p < 0.001, Cohen’s d = 0.68). The positive t-value and
significant p-value indicate that non-translated texts have a significantly higher WV
compared with translated texts. Cohen’s d suggests a medium effect size, indicating
that this difference is both statistically significant and practically meaningful. This
finding is consistent with the previous Random Forest analysis, where WV has the
highest Mean Decrease Gini score, making it the most important feature for
distinguishing between translated and non-translated texts. Compared with translated
texts, non-translated texts exhibit a WV that deviates more from the golden ratio,
indicating that authors and content creators exert greater control over the use of
function words and content words in their writing process, as well as a stronger
emphasis on aesthetic considerations than translators.

Non-translated texts also show significantly higher Activity scores than translated texts.
(t=3.635, p <0.001, Cohen’s d = 0.66). In the previous Gini analysis, Activity was the
second most important feature. The t-test results further validate its significance,
showing that non-translated sports news tends to be more active and dynamic,
whereas translated texts are relatively more descriptive.

For R1, the t-test reveals a significant difference between non-translated and
translated texts (t = 2.697, p = 0.008, Cohen’s d = 0.49). This is consistent with the
Random Forest model, where R1 ranks among the top features, indicating a richer use
of content words in non-translated texts. These findings support the simplification
hypothesis, as evidenced by the significantly lower lexical richness (lower R1) in
translated sports news compared to their non-translated counterparts.

The t-test indicates that non-translated texts have a significantly higher RRmc than
translated texts (t = 3.497, p = 0.001, Cohen’s d = 0.64). Aligning with the Gini analysis,
where RRmc is also identified as a key feature, the significant positive t-value confirms
that translated texts have higher word repetition and lower lexical diversity compared
with non-translated texts. These results further support simplification hypothesis.

Average Token Length (ATL) is the only feature with a significant negative t-value (t =
-2.652, p = 0.009, Cohen’s d = 0.48), indicating that non-translated texts tend to use
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shorter words. Levene’s test was significant (F = 4.087, p < 0.05), necessitating the
use of Welch’s t-test. This finding corresponds with ATL’s importance in the Random
Forest analysis, highlighting that shorter tokens are more prevalent in non-translated
texts. Shorter words in non-translated texts are likely to enhance readability and
accessibility for the target audience, whereas translated texts may include longer
words to more accurately convey the meaning of the source texts. Contrary to the
simplification hypothesis, these findings suggest that lexical complexity may not
necessarily be subject to simplification but rather reflects an adaptation to genre-
specific stylistic conventions (Bielsa & Bassnett, 2008; Li, 2024). Since the primary
objective of news translation is to transmit information (Bielsa & Bassnett, 2008),
translators or editors may adapt their lexical choices to ensure both faithfulness and
completeness of the message (Li, 2024). From a functionalist perspective, such
adjustments also serve to facilitate swift and comprehensive understanding for a broad
readership (Liu, 2017; Mao, 2024).

The t-test results largely corroborate the findings from the Mean Decrease Gini
analysis. Features like Writer’s View, Activity, R1, RRmc and ATL not only have high
Gini importance scores in the Random Forest model but also show statistically
significant differences between translated and non-translated texts. These consistent
results across both methods highlight the robustness of these features in distinguishing
between the two categories.

Other features, such as MTLD, Hapax Legomena Percentage (HL), Lambda, Entropy,
Mean Sentence Length (MSL), Mean T-unit Length (MTL), Mean Clause Length (MCL)
and Verb Distance (VD), did not show significant differences, suggesting that these
indices do not effectively differentiate between translated and non-translated texts.
This aligns with their relatively low Mean Decrease Gini scores, indicating their limited
impact on classification.

At lexical level, the results for MTLD, HL, Lambda and Entropy indicate that translated
and non-translated sports news exhibit similar levels of lexical diversity, balance
between unique and repeated words, frequency structure and vocabulary dispersion,
thereby supporting the normalisation hypothesis of translated language. These
findings suggest that translators or editors may align lexical choices with conventional
patterns in the target language, minimising deviations from norms found in non-
translated texts.

At syntactic level, none of the traditional corpus-based indices, including MSL, MTL
and MCL, shows significant differences, indicating similar syntactic complexity
between translated and non-translated sports news. This also supports the
normalisation hypothesis, implying that translated language conforms to syntactic
structures typical of the target language rather than exhibiting simplification or
increased complexity. VD approached significance (t = —=1.873, p = 0.064), with non-
translated texts tending toward slightly short distances between successive verbs. This
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might suggest a more dynamic and compact sentence structure in non-translated texts,
although the difference is not statistically robust and warrants further investigation.

3.3 Partial Dependence Plots analysis of significant indices

Building upon the results of the t-tests, which identified WV, Activity, R1, RRmc and
ATL as significantly different between translated and non-translated texts, we utilised
Partial Dependence Plots (PDPs) to further examine how each feature influences
classification outcomes. Generated from the Random Forest model, PDPs visualise
net effect of each feature on the model’s predictions while holding all other features
constant or averaging their effects out. This approach helps isolate the marginal effect
of a single feature, providing clear insights into its standalone contribution to
classification, independent of feature interactions. Figure 3 presents the effect of
individual indices on the probability of classifying a text as non-translated, while
controlling for all other indices.

As shown in Figure 3a, the probability increases significantly as WV scores rise,
suggesting that non-translated texts tend to have higher WV scores. This reflects
greater structural organisation and a stronger deviation from the ‘golden ratio’,
highlighting the deliberate aesthetic choices and stylistic control exercised by the
original writers. In contrast, translated texts, while faithfully adhering to the source text’s
content, may exhibit higher self-organisation, potentially reflecting a loss of stylistic
nuances introduced by translators.

Figure 3b demonstrates that higher Activity scores (indicating a higher verb-to-
adjective ratio) correspond to an increased likelihood of a text being classified as non-
translated. This suggests that non-translated texts are more dynamic and action-
oriented, consistent with the characteristics of original sports news, which typically
emphasise actions and events. In contrast, translated texts may lean toward a more
descriptive and static style.

A more complex trend emerges in Figure 3c, where the probability of a text being
classified as non-translated increases non-linearly once R1 surpasses approximately
0.85. This indicates that non-translated texts typically contain a higher proportion of
content words, reflecting richer vocabulary usage. The greater lexical richness in non-
translated texts highlights the creative flexibility of original authors, whereas translated
texts may exhibit more constrained lexical choices, aligning with the simplification
hypothesis.

Figure 3d reveals that as RRmc increases, so does the probability of classifying a text
as non-translated, especially when RRmc exceeds 0.95. Higher RRmc values indicate
lower word repetition, reflecting greater lexical diversity in non-translated texts.
Conversely, lower RRmc values, typical of translated texts, suggest higher word
repetition. This finding underscores the tendency of translated texts to rely on repeated
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words, likely driven by the need to maintain consistency with the source text, while
non-translated texts demonstrate a broader range of word choices. These results echo
the simplification hypothesis, particularly regarding reduced lexical diversity in
translated texts.

A negative relationship is observed in Figure 3e for ATL, where longer average token
lengths correspond to a lower probability of classifying a text as non-translated. This
suggests that non-translated texts favour shorter words, likely reflecting a preference
for directness and readability in original sports news. In contrast, translated texts
incorporate longer words, which challenges the simplification hypothesis.

By isolating the effect of these features, PDPs not only reinforce the significance of
indices identified in the t-tests but also provide deeper insights into the lexical and
syntactic distinctions that characterise translated and non-translated sports news.
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4 Conclusion

This study investigated linguistic variations between Chinese—into—English translated
and English non-translated sports news through a quantitative linguistic approach.
Using a self-built comparable corpus and leveraging Random Forest analysis
alongside statistical tests, we identified key features that distinguished these two text
categories, shedding light on the nature of sports news translation and its implications
for translation universals.

Among the thirteen linguistic indices examined, Writer’s View, Activity, R1, RRmc and
ATL emerged as the most significant indices, as evidenced by their high Mean
Decrease Gini scores. Compared to non-translated sports texts in English, sports texts
translated into English from Chinese, exhibited significantly lower lexical density (lower
R1) and lexical diversity (lower RRmc), supporting the simplification hypothesis.
However, translated texts used more complex words (longer ATL) than non-translated
texts, contradicting simplification expectations and underscoring genre-specific
influences, as translators or (trans)editors may resort to longer words to ensure
accuracy and faithfulness, or that domain-specific terminology (including metaphors)
does not align with that simplification. These parameters most certainly form the basis
of future research avenues.

Higher Writer’s View and Activity scores in non-translated texts suggested that original
authors exercised greater control over structural organisation and favoured a more
action-oriented style compared to translators. Additionally, translated texts
demonstrated similar levels of MTLD, HL, Lambda, Entropy, MSL, MTL, MCL and Verb
Distance to their non-translated counterparts, broadly aligning with the normalisation
hypothesis.

This study has at least three implications. Firstly, it offers empirical insights into the
ongoing debate on translation universals, notably in an underexplored genre such as
sports news. The findings partially support both the simplification and normalisation
hypotheses, while also highlighting the role of genre-stylistic conventions in shaping
translation. Secondly, the integration of quantitative linguistic indices with machine
learning methods, such as Random Forest analysis, demonstrates a potential
approach for examining linguistic variations between translated and non-translated
sports news. Thirdly, the findings also speak to the broader issue of English variation.
The type of English represented by Xinhua output is not easily assigned to fixed
categories such as British English or Chinese English, resonating with the view that
English varieties are inherently variable.

Three limitations of the current study must be acknowledged. Firstly, despite efforts to
ensure comparability in genre, time span and length between the BBC and Xinhua
subcorpora, non-translated and translated English respectively, differences in specific
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news content, editorial practices, house styles and broader journalistic norms may
have introduced variation beyond translation effects. Future research could use more
closely matched sporting events and additional translation directions and language
pairs. Also, although previous studies have pointed out that Xinhua’s English output
often diverges from standard American or British norms and may therefore represent
a separate Chinese-influenced variety of English (e.g., Alvaro, 2015; Li, 2024, Liu,
2017), the Xinhua English corpus may still involve Chinese translators as well as (near)
native English-speaking editors. Yet, background information of its translators or
editors is not publicly available. Secondly, potential correlations or interactions among
linguistic indices may partially constrain the interpretability of PDPs. We acknowledge
this as a methodological limitation and encourage future research to explore alternative
interpretability methods under similar corpus settings. Thirdly, while adopting Random
Forest validated via out-of-bag error estimation mitigates overfitting risks and supports
the reliability of the findings, the relatively small corpus size and a single language pair
and translation direction may limit the representativeness and generalisability of the
results. Given the exploratory nature of this research, highly-controlled experiments
and qualitative analyses on comparable content from identical sports disciplines as
well as textual markers of translation universals are necessary to extend our findings.

In sum, this study demonstrates the effectiveness of a quantitative linguistic approach
in profiling distinctive features of specialised translation, here in the domain of
translated and non-translated sports news, while offering new evidence for translation
universals in a genre-specific context.
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