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Abstract

Machine translation (MT) evaluation metrics like
BLEU (Papineni et al.,, 2002) prioritize formal
equivalence, neglecting contextual and dynamic
equivalence—key translation studies principles
(Nida, 1964). COMET (Rei et al., 2020) saturates
with LLMs (90+/100, WMT 2022; Kocmi et al., 2022),
losing discriminative power, while MQM (Lommel et
al., 2014) and DQF (TAUS, 2013) lack scalability due
to manual processes. CATER (Comprehensive Al-
assisted Translation Edit Ratio), refining its arXiv
debut, proposes five LLM-driven axes—
Grammatical Precision (GP), Semantic Integrity (SI),
Factual Consistency (FC), Terminological Consistency
(TC), and Contextual & Stylistic Appropriateness
(CSA). Integrating MQM/DQF with TER’s edit ratios
(Snover et al., 2006), CATER ensures MECE
evaluation without references, adoptable across MT
and human translations. Its novel LLM use targets

hallucinations (FC) and (CsA),
surpassing BLEU’s limits and COMET’s ceiling. As

cultural fit

a proposal, CATER aims to enhance translation
processes, with sample prompts on arXiv and future

validation planned.

1. Introduction

Machine translation (MT) evaluation often

emphasizes formal equivalence, a translation
studies concept focusing on fidelity to the source
text’s grammatical structure, vocabulary, and literal
content (Nida, 1964)—e.g., "He is running" as "f#%1%
A>TV 5." BLEU (Papineni et al., 2002) exemplifies

this, using n-gram overlap with references, though

critiqued for its surface-level scope (Callison-Burch
et al.,, 2006). This approach neglects contextual
coherence and dynamic equivalence—the natural
conveyance of intent and audience effect, such as
"He’s over the moon" as "{% 1L KE /2" "—essential
dimensions in translation studies.

Modern metrics like COMET (Rei et al., 2020)
leverage neural embeddings to align with human
judgments (Freitag et al., 2021), yet saturate with
LLMs (e.g., 90+/100, WMT 2022; Kocmi et al., 2022),
losing discriminative power. METEOR (Banerjee &
Lavie, 2005) improves lexical matching but remains
reference-dependent. MQM (Lommel et al., 2014)
and DQF (TAUS, 2013) provide multidimensionality—
MQM via error categories (Accuracy, Fluency), DQF
via customizable criteria—but their manual nature
limits scalability, especially for MT’s hallucination-
prone outputs (Guerreiro et al., 2023).

CATER (Comprehensive Al-assisted Translation
Edit Ratio), refining its arXiv proposal, introduces
five LLM-driven axes—Grammatical Precision (GP),
Semantic Integrity (SI), Factual Consistency (FC),
Terminological Consistency (TC), and Contextual &
Stylistic (CSA).
MQM/DQF frameworks with TER’s edit distance
(Snover et al.,, 2006), CATER’s novel LLM use

Appropriateness Integrating

ensures reference-free, scalable evaluation, adoptable
across MT and human translations. It aims to guide
quality improvement beyond human benchmarks,
applicable to any language, surpassing BLEU’s
constraints, COMET’s ceiling, and MQM/DQF’s

manual limits.
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2. The CATER Framework

CATER proposes five axes to evaluate translation
quality, integrating and advancing prior frameworks
with LLM automation.

Table 1: CATER Evaluation Axes

Axis|Definition Example
Grammatical
Precision:

GP "He go" — "He goes"

Ensures linguistic

rule adherence.

Semantic
SI Integrity: "I'm tired" — "FAIX
Assesses meaning [ > T 5"
fidelity.
Factual
Consistency:

"He’s a doctor, 40" —

FC |Detects omissions ,
"He’s a doctor"

and
hallucinations.
Terminological

TC Consistency: "good" as "R "
Ensures term then "G 5 LV
coherence.
Contextual &
Stylistic

CSAAppropriatenessl "Dear Sir" — "°& .
Evaluates FoR"

context, style,

cultural fit.

e  GP: Ensures formal equivalence’s baseline.

e SI: Captures meaning fidelity, reflecting
METEOR’s lexical focus (Banerjee & Lavie,
2005).

e FC: Targets MT-specific errors like
hallucinations and omissions (Guerreiro et
al., 2023).

e TC: Broadens consistency to include

contextually significant general terms.

e CSA: Embeds cultural fit by default.
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Table 2: Mapping CATER Axes to MQM and DQF

AxisMQM Connection DQF Connection

GP |Fluency (Grammar)

Accuracy
SI
(Mistranslation)

Accuracy
(Omission/Addition)

FC

TC |Terminology Consistency

CSA|Style, Coherence Locale

CATER integrates MQM’s detailed error typology
and DQF’s domain-specific flexibility, advancing
them with TER-inspired edit ratios (Snover et al.,
2006) and LLM automation.

Table 3: Mapping CATER Axes to Translation

Equivalence Types

CATER Axis |Equivalence Type

GP Formal Equivalence
SI Formal Equivalence
FC Formal + Dynamic
TC Dynamic Equivalence
CSA Dynamic Equivalence

Caption: Table 3 illustrates CATER’s alignment with
formal and dynamic equivalence in translation studies
(Nida, 1964). FC bridges both types, reflecting its dual role

in factual and contextual fidelity.

Framework Evolution:

CATER’s five axes clarify MT improvement
directions—e.g., FC flags factual errors, CSA adjusts
cultural nuance—while evaluating human translations
for quality assurance (QA) and skill enhancement,

surpassing human benchmarks across languages.

3. Methodology

CATER employs LLMs for reference-free evaluation,

processing source and target texts with prompts.



Process:

o Input: Source text, target text, and axis-
specific prompts.

o LLM Task: Identify errors, compute Edit
Ratio (ER%) = (Words to Edit / Original
Word Count) X 100, inspired by TER
(Snover et al., 2006). Scores (0-100) derived
as: Score = max(0, 100 - ER% X% Weight),
with adjustable weights (e.g., GP=1, SI=3,
FC=5, TC=2, CSA=2, tunable by domain—
higher FC for technical texts, higher CSA
for literary works).

o Output: Axis-specific scores.

Prompt Examples:

0 GP: "Check grammar and spelling errors."
o FC: "Identify added or omitted content vs.
source."

o CSA: "Assess context coherence and
cultural tone."

Example:

o FC: "He’s a doctor" — "He’s a Japanese
doctor" (ER% = 33.3%, Score = max(0, 100 —
33.3 x 5) = 0, Weight=5).

Weighting Rationale:

Weights reflect each axis’s practical impact,
with a maximum of 5 for usability. FC’s
default weight of 5 underscores the critical
nature of omissions and hallucinations—
significant issues in modern MT and
generative Al (Ji et al., 2023), where
missing key details (e.g., "40" in "He’s a
doctor, 40") or adding unverified content
(e.g., "He’s a Japanese doctor") can lead to
severe consequences in technical or official
documents (Raunak et al., 2021). Existing
frameworks like BLEU and COMET often
fail to adequately penalize these errors,
treating them as equivalent to lexical
mismatches (Callison-Burch et al., 2006;
Koemi et al., 2022; Mathur et al., 2020),
while MQM/DQF rely on manual weighting

without consistent automation (Lommel et
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al., 2014; TAUS, 2013). SI (3) prioritizes
meaning fidelity, vital yet less critical than
factual errors. TC and CSA (2) address
coherence and context, significant in
specific domains (e.g., literary translations).
GP (1) treats grammatical errors as
foundational but less severe. These defaults
balance sensitivity to critical errors with
practical scoring. Users may freely adjust
weights based on domain needs (e.g., FC=5,
CSA=2 for technical texts; CSA=5, FC=3 for
literary works), provided they document the
rationale (e.g., prioritizing factual accuracy
in contracts) and publicly share the applied
weights for transparency and replicability.
e Advantages:

o Reference-free, unlike BLEU or METEOR
(Banerjee & Lavie, 2005), leveraging LLM
contextual understanding.
o Easy adoption: No training or resources
required, unlike MQM/DQF’s manual setup.
o Language-agnostic, scaling across diverse
contexts (Freitag et al., 2021).

CATER’s LLM application and TER integration

enable broad, immediate usability for MT and

human translation evaluation.

4. Comparison with Existing Methods

e BLEU:
o Approach: N-gram precision emphasizes
formal equivalence (Papineni et al., 2002).
o Limits: Misses context and dynamic
equivalence (Callison-Burch et al., 2006),
requiring references.
o CATER: CSA and reference-free design
address these gaps.

e COMET:
o Approach: Neural embeddings align with
human judgments (Rei et al., 2020).
o Limits: Saturates with LLMs (90+/100,
WMT 2022; Kocmi et al., 2022), lacking



granularity and transparency, especially in
low-resource settings (Freitag et al., 2021)
and failing to adequately penalize
hallucinations (Raunak et al., 2021).
o CATER: Retains discriminative power
with axis-specific scores (e.g., FC, CSA).
e MQM & DQF:
o Approach: MQM categorizes errors across
Accuracy and Style (Lommel et al., 2014);
DQF offers customizable criteria (TAUS,
2013).
o Limits: Manual annotation hampers
scalability; limited focus on MT-specific
errors like hallucinations (Guerreiro et al.,
2023).
o CATER: Integrates MQM’s typology (e.g.,
GP=Grammar) and DQF’s flexibility (e.g.,
CSA), with LLM

automation and TER precision.

extending them
CATER’s versatility—guiding MT improvement,
evaluating human translations, and supporting

QA—surpasses prior methods’ constraints.

5. Conclusion and Future Directions

CATER (Comprehensive Al-assisted Translation
Edit Ratio) redefines translation evaluation by
integrating formal equivalence (GP, SI) with
contextual and dynamic equivalence (CSA, TC).
Leveraging TER’s edit distance (Snover et al., 2006)
and LLMs’ novel application, it subsumes MQM'’s
error categories (Lommel et al., 2014) and DQF’s
flexibility (TAUS, 2013), advancing them with
automation and MT-specific focus (e.g., FC for
hallucinations, Guerreiro et al., 2023). Unlike
BLEU'’s reference dependency (Papineni et al., 2002)
or COMET’s saturation (Kocmi et al., 2022),
CATER'’s five axes guide MT improvement, assess
human translations for QA and skill enhancement,
and enable quality beyond human benchmarks
across languages. Its easy adoption—no training or

references—ensures broad applicability. As a

AAMT Journal [HERRR] No.82

proposal refining its arXiv debut, CATER aims to
enhance translation processes, with sample prompts
to be shared on arXiv.
Challenges:
e LLM judgment variability may affect
consistency (Kocmi et al., 2023).
e  Empirical validation is pending.
Future Work:
e Benchmarking against WMT datasets for
human correlation (Barrault et al., 2020).
e Prompt optimization to reduce variability.

e Open access at [https:/erudaite.ai/cater]

with arXiv updates.
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