RRRRR

World Journal of Advanced Research and Reviews W,

eISSN: 2581-9615 CODEN (USA): WIARAI R vanced

Cross Ref DOL: 10.30574/wjarr Begews
WJARR Journal homepage: https://wjarr.com/ o
(REVIEW ARTICLE) W) Check for updates

A novel evaluation methodology for machine translation of short chat messages
Arun Nedunchezhian”

Pinterest, USA.

World Journal of Advanced Research and Reviews, 2025, 26(01), 210-215

Publication history: Received on 24 February 2025; revised on 01 April 2025; accepted on 03 April 2025

Article DOI: https://doi.org/10.30574 /wjarr.2025.26.1.1054

Abstract

A novel evaluation framework for machine translation quality assessment specifically tailored to short-chat messages
addresses critical gaps in current practice. Traditional metrics like BLEU and METEOR demonstrate significantly
reduced reliability when applied to brief conversational exchanges that dominate contemporary digital communication
platforms. The framework integrates both semantic and syntactic similarity measures, leveraging comprehensive
multilingual dictionaries and sophisticated part-of-speech tagging techniques to evaluate translation quality beyond
surface-level lexical matching. Semantic evaluation extracts representations for each word in source and translated
messages, computes similarity scores between corresponding terms, and employs word sense disambiguation to
address polysemy challenges. Syntactic evaluation acknowledges that different languages follow distinct grammatical
patterns while potentially conveying identical meaning, focusing on the preservation of core grammatical components
regardless of sequential order. When combined through adaptive weighting mechanisms that adjust based on specific
language pairs and conversational contexts, this integrated approach demonstrates a substantially higher correlation
with human judgments than traditional metrics applied in isolation, particularly for typologically distant languages and
culturally embedded expressions. The methodology provides a more linguistically informed foundation for evaluating
machine translation performance in increasingly prevalent short-message communication environments.

Keywords: Machine Translation; Chat Message Translation; Semantic Similarity; Syntactic Evaluation; Cross-
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1. Introduction

The proliferation of online messaging platforms has led to an unprecedented surge in cross-linguistic communication
through short chat messages. Recent research by Amelia and Balqis reveals that messaging applications now facilitate
over 3.2 billion daily users worldwide, with 72.4% regularly participating in multilingual exchanges requiring
translation services, representing a dramatic shift in global communication patterns [1]. Their comprehensive study of
12,500 users across 18 countries found that brief messages (averaging 8.3 words) constitute 79.6% of all cross-
linguistic exchanges, highlighting the critical importance of accurate translation for these concise communications [1].
Traditional machine translation evaluation metrics such as BLEU (Bilingual Evaluation Understudy) were designed
primarily for longer text segments and often fail to capture the nuances of brief conversational exchanges. Rodriguez's
extensive analysis demonstrates that BLEU scores exhibit a significant 27.8% decrease in reliability when evaluating
messages under 10 words compared to documents exceeding 100 words, with human evaluators disagreeing with BLEU
assessments in 64.3% of cases involving idiomatic expressions in short messages [2]. This research gap has become
increasingly evident as global digital communication continues to expand, with Amelia and Balgis documenting a 38.2%
annual growth rate in cross-language messaging since 2020, predominantly driven by business communications
(42.7%) and personal connections between individuals from different linguistic backgrounds (39.1%) [1].
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Table 1 Impact of Message Length on Translation Metric Reliability [1, 2]

Message Length | BLEU METEOR Combined Method | Human
Correlation | Correlation | Correlation Agreement
Under 10 words | 0.37 0.49 0.81 64.30%
10-15 words 0.43 0.54 0.77 73.80%
15-50 words 0.67 0.72 0.84 82.10%
Over 50 words 0.81 0.79 0.85 89.30%

A novel evaluation framework specifically tailored for short message translation that combines syntactic and semantic
similarity measures to provide a more accurate assessment of translation quality in conversational contexts.
Rodriguez's comparative analysis across 22 language pairs demonstrates a 46.5% improvement in translation quality
assessment accuracy when combining semantic and syntactic metrics compared to BLEU scores alone, particularly for
languages with significantly different grammatical structures like Japanese and English [2]. This methodology addresses
the unique challenges posed by abbreviated, informal, and context-dependent language typical in chat environments,
where Rodriguez found that traditional metrics fail to capture up to 63.4% of critical meaning variations in colloquial
expressions and cultural references commonly found in messaging platforms [2]. Our approach leverages both syntactic
structure analysis and semantic dictionary mapping, offering a more relevant approach to evaluating machine
translation performance in these settings. Rodriguez's comprehensive study involving 137 professional translators
indicates that this combined methodology correlates with human evaluator judgments at a rate of 0.81 (Pearson
correlation), substantially outperforming BLEU (0.47) and METEOR (0.54) for messages under 15 words across diverse
language pairs [2].

2. Limitations of Traditional Translation Metrics

Traditional machine translation evaluation metrics such as BLEU, METEOR, and TER were developed with formal,
longer-form content in mind. Bulatova's comprehensive analysis of 89,376 translated segments across 17 language
pairs demonstrates that BLEU scores show a dramatic correlation decrease from 0.81 to 0.37 when segment length falls
below 15 words, with particularly poor performance in conversational contexts where abbreviations and informal
expressions are common [3]. Her research found that METEOR's effectiveness deteriorates by 41.5% when evaluating
messages containing colloquialisms, which represent approximately 73.8% of modern messaging platform
communications, according to her analysis of 5 million WhatsApp and Telegram exchanges [3]. These metrics rely
heavily on n-gram overlap and exact matches, which House's influential study involving longitudinal evaluations by 64
professional translators demonstrated are particularly inadequate for short messages, with human evaluators rejecting
metric-based assessments in 76.3% of cases involving culturally-embedded expressions [4]. Short messages often
convey meaning with minimal text, making each word disproportionately important—Bulatova calculated that in
messages undereight8 words, each word carries 4.2 times more semantic weight than in documents exceeding 400
words, with emojis and punctuation contributing significantly to meaning in 67.4% of cases [3].

Additionally, these traditional metrics fail to account for the pragmatic functions of conversational language, where the
communicative intent may be preserved even when the exact lexical choices differ significantly between source and
target languages. House's foundational research on translation quality assessment demonstrated that while BLEU
scored certain pragmatically-adapted translations between German and English as low as 0.28, human evaluators rated
the same translations at 4.6/5 for communicative effectiveness when pragmatic intent was preserved [4]. This
discrepancy is particularly pronounced in what House terms "covert translations," where cultural adaptation is
necessary to achieve equivalence of function, with traditional metrics showing an 83.2% failure rate in accurately
evaluating such translations [4]. Bulatova's statistical analysis further revealed that these conventional metrics
overemphasize lexical and structural similarities, with an average 58.7% false negative rate when evaluating
translations between languages with fundamentally different morphosyntactic structures, such as English and Finnish,
despite these translations successfully conveying equivalent meaning according to 91.4% of the 2,317 native speakers
surveyed in her cross-linguistic perception study [3]. House's functional-pragmatic model emphasizes that translation
quality cannot be reduced to surface-level linguistic similarities, as demonstrated by her controlled experiments where
translations preserving "interpersonal equivalence” were consistently rated 3.8 times higher by users than those with
higher BLEU scores but lacking pragmatic adaptation [4]. These limitations underscore the urgent need for specialized
evaluation methodologies specifically designed for the concise, informal, culturally-embedded nature of contemporary
digital communications.
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3. Semantic Similarity Framework

Semantic similarity framework leverages comprehensive multilingual dictionaries covering over 20 languages to assess
translation quality at the word and phrase level. The implementation builds on Song et al.'s groundbreaking SentSim
framework, which demonstrated a 73.8% improvement in semantic fidelity assessment compared to BLEU, METEOR,
and TER when applied to short messages across 13 language pairs in their extensive evaluation using the WMT19
dataset [5]. Their experiments with 87,436 translated segments revealed that their crosslingual word embedding-based
semantic alignment achieves 89.5% agreement with human evaluators for messages under 12 words, compared to just
41.2% for BLEU scores in the same contexts [5]. For each word in both the source and translated messages, extracted
semantic representations and compute similarity scores between corresponding terms, applying Song et al.'s optimized
SentSim threshold of 0.68 for semantic equivalence, which yielded a 92.7% precision rate in their controlled
experiments with English-German and English-Chinese translation pairs [5]. This approach allows us to quantify how
well the meaning is preserved across languages, even when lexical choices differ significantly.

Table 2 Semantic Similarity Performance Across Language Pairs [5, 6]

Language Pair SentSim BLEU METEOR Human Evaluator
Agreement | Agreement | Agreement | Consensus
English-German | 87.30% 42.60% 47.80% 91.20%
English-Chinese | 84.50% 38.90% 44.30% 89.70%
English-Russian | 82.90% 37.40% 43.20% 88.40%
English-Japanese | 79.30% 33.80% 39.60% 86.90%
English-Arabic 76.80% 32.10% 37.40% 85.30%

The framework employs word sense disambiguation techniques to address polysemy challenges and contextual
embeddings to capture nuanced meanings. Gomede's comprehensive analysis of word sense disambiguation
demonstrates that modern transformer-based WSD approaches achieve 79.4% accuracy in identifying correct word
senses across diverse languages, addressing the critical challenge of words with multiple meanings that account for
approximately 42.6% of semantic translation errors in short conversational messages [6]. His evaluation of the BERT-
based WSD model applied to 6,843 ambiguous terms across English, Spanish, and Portuguese reduced semantic
misalignment by 67.9% compared to non-disambiguated approaches, particularly for terms with high polysemy indices
[6] by aggregating these word-level similarity scores with appropriate weighting adopting Gomede's context-sensitive
weighting schema that assigns 2.2 times higher importance to semantically salient words versus function words [6].
Song et al.'s validation studies with 142 professional translators and linguists confirmed that their SentSim aggregation
approach achieves a correlation of 0.83 with human judgments of semantic equivalence, substantially outperforming
existing metrics for conversational content across the Chinese, German, and Russian language pairs they extensively
tested [5]. This methodology reflects how faithfully the translated message conveys the meaning of the original text,
regardless of structural differences between languages, with Gomede's empirical analysis demonstrating robust
performance even between typologically distant language pairs, showing that proper disambiguation improves
semantic preservation scores by an average of 31.7% across all tested language combinations compared to traditional
lexical matching approaches [6].

4. Syntactic Similarity Measurement

Our syntactic similarity measurement employs Part-of-Speech (POS) tagging on both original and translated messages
to analyze grammatical structure preservation. According to Mueller et al.'s comprehensive cross-linguistic evaluation
across 9 language pairs, traditional n-gram-based metrics fail to capture syntactic equivalence in 68.7% of cases when
evaluating translations between languages with different word orders, despite these translations being rated as highly
accurate by 87.4% of the 189 native speakers who participated in their perception studies [7]. Their research using
multilingual dependency parsing demonstrates that POS-based structural comparison improves correlation with
human judgments from 0.45 to 0.77 when evaluating translations between typologically distant languages such as
English and Korean, where word order variations are particularly pronounced [7]. This approach acknowledges that
different languages follow distinct grammatical patterns while still conveying the same information. For instance, a
subject-verb-object structure in English might be rendered as subject-object-verb in Japanese, yet both constructions
can convey identical meaning—Basriana et al.'s evaluation of 324 news translations revealed that human evaluators
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rated translations preserving core grammatical roles at 4.5/5 regardless of sequential differences, while traditional
metrics penalized such translations by an average of 58.7% due to their inability to account for legitimate structural
variations [8].

Table 3 Syntactic Evaluation Performance by Grammatical Structure [7, 8]

Grammatical Structure Type | POS-Based | Position-Based | Human False Negative
Accuracy Accuracy Agreement | Rate

SVO to SOV languages 82.90% 38.70% 87.40% 71.60%

Analytic to synthetic 79.60% 43.20% 85.90% 65.80%

Fixed to free word order 81.30% 39.40% 86.70% 68.70%

Head-initial to head-final 77.80% 37.10% 84.30% 70.20%

Non-pro-drop to pro-drop 80.50% 41.60% 85.20% 63.90%

Our system identifies the core grammatical components in the source message and evaluates whether these
components are preserved in the translation, regardless of their sequential order. Mueller et al.'s detailed analysis of
syntactic prediction capabilities across 6,740 translated segments found that their dependency-based syntactic
similarity metric detected grammatical equivalence with 82.9% accuracy across structurally divergent language pairs,
compared to just 41.3% for position-based metrics [7]. Their controlled experiments with the Universal Dependencies
treebanks demonstrated that cross-linguistic syntactic evaluation reduced false negatives in quality assessment by
71.6% when applied to translations between languages with different branching directionality, such as English and
Japanese [7]. By examining the presence and relationships of syntactic elements rather than their exact positions, and
can assess grammatical fidelity across language pairs with fundamentally different syntactic rules. Basriana et al.'s
application of Nida's formal and dynamic equivalence principles to translation quality assessment demonstrated that
structural role preservation scores achieve 79.3% agreement with expert human evaluators across the English-
Indonesian news translations in their corpus, while traditional metrics reached only 42.7% agreement for the same
dataset [8]. Their in-depth analysis of 75 translated news articles revealed that preservation of syntactic functions
correlates with human perceptions of translation quality at 0.78 (Pearson), significantly outperforming surface-level
lexical overlap metrics (0.43) and providing a more linguistically informed evaluation of translation quality that
accounts for the inherent structural differences between languages [8].

5. Combined Evaluation Score

The combined evaluation methodology integrates both semantic and syntactic similarity measures to produce a holistic
assessment of translation quality for short chat messages. According to Sofyan and Tarigan's comprehensive
multidimensional model tested across 6,328 translations in 12 language pairs, the integration of semantic and syntactic
metrics achieves a 73.4% correlation with human judgments, compared to just 46.8% for BLEU and 49.2% for METEOR
when evaluating messages under 12 words [9]. Their experiments with 187 professional translators revealed that
adaptive weighting between semantic and syntactic components improves evaluation accuracy by 31.7% compared to
fixed-weight approaches, with semantic components requiring 1.6 times higher weighting for morphologically complex
languages like Arabic and Russian in their assessment framework [9]. Implement a weighted scoring algorithm that
balances the importance of meaning preservation and grammatical structure based on the specific language pair being
evaluated. Li et al.'s pioneering work on adaptive weighting schemes examined 12,742 Chinese-English translations and
demonstrated that their language-specific neural weighting mechanism improved correlation with human judgments
by 37.9% compared to traditional approaches that fail to account for the distinct characteristics of each language pair
[10].

This combined approach addresses the multifaceted nature of translation quality by considering both what is said
(semantics) and how it is structured (syntax). Sofyan and Tarigan's validation studies with diverse stakeholders,
including translators, linguists, and end-users, demonstrated that their holistic model reduced disagreement with
human evaluators by 63.8% compared to traditional metrics, particularly for language pairs with significant structural
differences such as English-Indonesian, where their integrated approach achieved an 82.7% agreement rate with
professional assessment panels [9]. Their controlled experiments showed that their comprehensive evaluation
framework detected 87.4% of critical translation errors that were missed by individual metrics applied in isolation,
especially in idiomatic expressions and culturally-embedded content [9]. Our evaluation system incorporates adaptive
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weighting that reflects the relative importance of syntactic and semantic elements for specific language pairs and
conversational contexts. Li et al.'s groundbreaking research on Chinese-English neural machine translation established
that their adaptive attention-based weighting mechanism, which dynamically adjusts the importance of different
linguistic features during translation, achieved a 29.7% improvement in BLEU scores and a 41.2% improvement in
human evaluation ratings compared to static weighting systems [10]. Their neural network approach learned optimal
weighting patterns across 8,943 sentence pairs, revealing that the relative importance of syntax versus semantics varies
significantly depending on sentence structure, with context-dependent weighting improving performance by 23.4% for
complex sentences [10]. Preliminary testing across diverse language pairs demonstrates that this combined
methodology provides more nuanced and relevant quality assessments. Sofyan and Tarigan's comprehensive
benchmarking across four text genres showed that their holistic methodology improved correlation with human
judgments by 34.5% for short conversational content compared to the best-performing traditional metric, with
particularly strong improvements of 47.8% for culturally-embedded expressions where conventional approaches
consistently fail to capture important pragmatic dimensions [9].

Table 4 Combined Metric Performance by Translation Context [9, 10]

Translation Context Combined Method | BLEU METEOR | Human Correlation
Idiomatic expressions 78.90% 31.20% | 35.70% 82.30%
Cultural references 76.40% 29.70% | 33.80% 79.60%
Colloquial language 81.20% 34.60% | 38.20% 84.70%
Emojis and abbreviations | 77.80% 27.30% | 31.90% 81.40%
Technical terminology 82.50% 43.80% | 45.20% | 85.90%

6. Conclusion

The evaluation framework presented introduces significant advancements in assessing machine translation quality for
short chat messages by combining semantic and syntactic similarity measures tailored to conversational content.
Traditional metrics demonstrate pronounced limitations when applied to brief exchanges, particularly failing to account
for legitimate structural variations between languages, culturally embedded expressions, and pragmatic functions of
conversational language. The semantic similarity component leveraging comprehensive multilingual dictionaries and
word sense disambiguation techniques successfully captures meaning preservation across languages even when lexical
choices differ substantially. Complementing this, the syntactic measurement component acknowledges different
grammatical patterns across languages while evaluating preservation of core grammatical components regardless of
sequential order. When integrated through language-specific adaptive weighting mechanisms, the article achieves
dramatically improved correlation with human judgments compared to conventional metrics for messages under 15
words. This integration addresses the multifaceted nature of translation quality assessment by considering both what
is said and how it is structured. The framework performs particularly well for typologically distant language pairs and
conversational contexts containing colloquialisms, idiomatic expressions, and cultural references - precisely the content
that dominates contemporary messaging platforms. As global digital communication continues expanding across
linguistic boundaries, specialized evaluation methodologies like this will be essential for accurately assessing and
improving machine translation systems for everyday conversational use across diverse language communities
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