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Abstract

This study investigates the fluency trap in
Korean (KR) — English (EN) patent
translation, where advanced NMT/LLM
outputs mask critical technical errors
through deceptive syntactic coherence. We
analyze how KR-specific structural
disparities, such as zero-anaphora and
head-final dependencies, lead to silent
omissions that fatally distort a claim's legal
scope. Our findings suggest a potential
cognitive halo effect, where linguistic
smoothness erodes the analytical scrutiny
required to detect misattributed technical
agency. To mitigate this risk, we propose
the Critical Revision Model (CRM),
shifting the post-editing paradigm from
stylistic refinement to adversarial technical
verification. We conclude that the legal
integrity of intellectual property depends
not on linguistic naturalness, but on the
rigor of human-led syntactic and technical
auditing.

1 Introduction

The global landscape of intellectual property (IP)

protection has undergone a seismic shift, driven by

surging cross-border patent filings and reliance on

automated linguistic technologies. Within the

framework of the Patent Cooperation Treaty (PCT),
the demand for high-fidelity translation between

linguistically distant pairs, specifically Korean (KR)
and English (EN), has pressured both institutional

infrastructure and human expert reviewers. As the

volume of the Korean PCT applications surpassed

23,000 in 2024 (WIPO, 2025), integrating Neural

Machine Translation (NMT) and, more recently,

Large Language Models (LLMs) into the pipeline

became essential.
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Yet this integration carries an underappreciated
risk. As NMT and, more recently, LLMs produce
increasingly fluent output, translation errors
became harder to detect. In patent examination
where a single omitted technical modifier can alter
the entire legal scope of a claim, this represents a
systemic vulnerability.

This study investigates the fluency trap in
technical document translation drawing on
professional practice in KR-EN patent revision and
supported by existing literature. We analyze its
structural and cognitive origins, and propose the
Critical Revision Model (CRM) as a practical
countermeasure for professional post-editors.

2 Evolution of NMT and Structural
Risks in KR-EN Patent Translation

2.1 From SMT to LLMs: A Shifting Risk

Profile

Statistical Machine Translation (SMT) output was
often aesthetically poor and fragmented, yet these
very flaws functioned as transparent markers of
translation failure. In contrast, the NMT systems
currently deployed in platforms such as KIPRIS of
the MOIP of Korea, WIPO PATENTSCOPE and
the EPO's ESPACENET, produce syntactically
coherent sentences but made errors invisible within
fluent prose.

By late 2024, the integration of LLMs within
secured and closed-loop environments offers
superior  document-level  consistency  and
terminological coherence, but introduce what we
term technical hallucinations—content that is
linguistically flawless yet factually or legally
unsupported. Revisers must now move from
managing visibly broken output to auditing
deceptively perfect English.
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2.2 Structural in KR-EN

Translation

Disparities

The linguistic distance between Korean and
English is the primary driver of structural
translation error. Korean follows Subject-Object-
Verb (SOV) order, while English follows Subject-
Verb-Object (SVO); this typological divergence
requires  extensive syntactic  reordering—a
transformation that MT systems handle
inconsistently (Tamaoka et al., 2024; Cho et al.,
2014). Within this broader cross-linguistic gap, two
Korean-specific structural features are particularly
problematic in KR-EN translation contexts and
specifically critical in the patent domain.

Zero-Anaphora (Pro-Drop)

Korean frequently omits subjects or objects when
they can be inferred from context—a feature
known as pro-drop (Kim et al., 2020). Human
translators resolve these omissions through
contextual inference; MT systems must perform
complex discourse reasoning to identify the correct
antecedent (Park et al., 2015). Failure at this step
produces meaning errors; grammatically sound but
technical agency, which component performs
which function, is misattributed.

In patent documents, patent specifications and
claims involve multiple agents intertwined in
complex causal relationships. In this context,
misattributing agency due to zero-anaphora is
exceptionally critical, as it directly distorts the legal
scope of the invention, leading to fatal defects in
determining novelty or non-obviousness.

¢ Long-Distance Dependencies and Modifier
Omission

Due to Korean’s head-final syntactic structure,
modifying clauses typically precede the nouns they
describe, and main verbs are placed at the very end
of the sentence. This creates long-distance
dependencies that force NMT systems to retain
large amounts of context before generating the
corresponding English structures.

Independent claims in US patents average
around 130 words in a single sentence (Kuhn et al.,
2019), while Korean claims typically span 40-90
eo-jeol, a Korean spacing unit where 1 eo-jeol
typically converts to 2.5 to 3 English words,
creating exceptionally long sentences. NMT
performance degrades significantly as sentence
length increases; specificallyy, BLEU scores
approach zero for sentences exceeding 50 words
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due to fixed context limitations (Koehn & Knowles,
2017). This degradation often results in the silent
omission of critical technical modifiers.

Because these modifiers, such as specific
temperature ranges, material properties, or spatial
constraints, act as legal delimiters, their omission
"expands" the claim scope beyond its intended
limit.

3 Qualitative Findings: Two
Compounding Failure Modes

The central finding of this study is that advanced
NMT creates two mutually reinforcing failure
modes in patent revision: a technical layer of
structural omission, and a cognitive layer of
attentional erosion. Together, these constitute the
fluency trap.

To comply with confidentiality constraints on
MTPE workflows, we grounded our qualitative
methodology in over a decade of KR-EN patent
revision experience rather than a quantitative
corpus. We purposively sampled recurrent error
patterns exclusively from publicly available
Korean patent applications. The corresponding
English outputs, generated by either built-in NMTs
of open databases such as KIPRIS and
PATENTSCOPE, or Large Language Models
(LLMs), were then rigorously verified by the
authors, acting as expert revisers.

3.1 Technical Layer: Structural Omission

and Distortion

NMT prioritizes sentence-level cohesion, often
truncating or distorting technical parameters
embedded in pre-verbal modifier chains.

e Unresolved Pro-drop of Technical Processes

Type Description

Application # 1020200023515

MT Source NMT (KIPRIS Built-in NMT,
2026)

Source 5cmX5cmX 5cm o2 F=o

(in KR) 5ml & €31 (5ml was added)

MT 5 ml (of [mixture] is pro-

(in EN) dropped) was added to a 5 cmx5
cmx5 cm acrylic mold

MTPE 5 ml of “the resulting mixture”

(Human) ispoured intoa 5 cm x5 cm x 5
cm acrylic mold

Table 1: Example of Unresolved Pro-Drop.



In this description of a chemical process, the
Korean source naturally drops the object “the
(resulting) mixture” based on the context. The
NMT system fails to resolve this zero-object,
outputting a literal and ambiguous "5 ml was
added." This omission creates a critical ambiguity
in a patent claim where material precision and
reproducibility are paramount.

e Ambiguity of Modifier Scope in Long-
Distance Dependencies

Type Description

Application# | PCT/KR2022/015680

MT Source NMT (WIPO Translate, 2026)

Source 7] DA (step s200)1 A

(in KR) AEH aligned) 37 YAHE
Z A & (ink drop measurement pad)2)
A1, 245

MT the first and second electrodes of the

(in EN) ink drop measurement pad aligned in
step s200

MTPE the first and second electrodes of the

(Human) aligned ink droplet measurement pad
in step s200

Table 2: Example of Ambiguity of Modifier Scope
in Long-Distance Dependencies.

Due to head-final syntax, the NMT misplaced
“aligned” at the end, leaving it unclear whether it
modifies the “pad” or the “electrodes.”

e Distortion of Logical Connections in Nested
Structures
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Type Description
Application# | 1020240190725
MT Source NMT (KIPRIS Built-in NMT, 2026)
Source slol B gl= A3ty = ALY (hear
(in KR) transfer unit)7} WH&
2 Z = = (repeatedly stacked) T
7ol Al 1 WA Al 4
ZF 1 EE plates) X38= A=,
Literal the hybrid heat exchanger [heat
Translation transfer unit-Subj]
[repeatedly stacked-Mod] ...
[plates-Obj] [includes-Verb]
MT the hybrid heat exchanger includes
(in EN) plate-shaped first and fourth plates in
which heat transfer units are
repeatedly stacked
MTPE the hybrid heat exchanger in which a
(Human) heat transfer unit includes first and
fourth plate-shaped plates that are
repeatedly stacked

Table 3: Example of Distortion of Logical
Connections in Nested Structures.

The NMT output in Table 3 is grammatically
flawless but completely distorts the structural logic
of the invention. It claims that the heat transfer
unit(s) are stacked in the plates, whereas the source
text indicates that the plates are stacked to form the
unit,

3.2 Cognitive Layer: Cognitive Ease and

Erosion of Attention

The second failure mode is rooted in cognitive ease.
High-fluency MT output may induce what
Kahneman (2011) describes as System 1 (Quick
and little or no effort thinking) processing—a fast,
instinctive and emotional mode of thinking where
syntactic smoothness is subconsciously equated
with factual accuracy. This potential halo effect,
particularly in the context of patent documents,
may divert a reviser’s attention from technical
precision to superficial stylistic satisfaction.

e Example 1: Reinforcing the Halo Effect in
LLMs

Source (KR): “(missing agency) *33t 12 =
F71H 02 SAsto - Aolat= AEEH

—=

(Application No.: PCT/KR2024/020466)

-> Technical context: A separate sensor unit,
which is pro-dropped technical agency here,
measures the distance while the controller
merely receives the data.



LLM (EN, GPT-5.5, 2026): “A controller
that periodically measures a vertical
distance and controls ...”

- Halo effect: Assigning the verb,
“measures” directly to the “controller” to
satisfy English SVO requirement. In fact,
the technical agency is distorted.

e Example 2: Fluency Trap in Modifier
Attachment

Source (KR): “A7] Az
W7t A1 7] 3l(cooling the fuel cell stack)
257} At 325 (the cooling water
whose temperature increases)S A8 2t (re-
cooling)st”7] 913 A7 5429
W2t Z(a plurality of cooling paths)E
¥gete W2 o8A1E” (Application
No.: PCT/KR2023/016469)

~EH O
— =

1
R

- Technical Context: The phrase “cooling
the fuel cell stack” modifies the cooling
water whose temperature subsequently
increases, and a plurality of cooling paths
are for re-cooing the same.

NMT (EN, WIPO Translate, 2026): “A
coolant circulation system including a
plurality of cooling paths configured to
cool the fuel cell stack and circulate to re-
cool the coolant of which the temperature
has risen”

-> Fluency Trap: The MT output exhibits a

high degree of linguistic fluency and
technical plausibility. Because it presents a
seemingly logical interpretation in which
the cooling paths “cool” the fuel cell stack,
the mistranslated dependency structure is
easily masked, reducing the likelihood of
detection during post-editing.

Although appearing in different technical
contexts, both examples illustrate how structural
challenges - whether unsolved pro-drop (Example
1) or mistranslated modifier attachments (Example
2) can lead to deceptive agency distortion. Whether
generated by an up to date LLM or an NMT system,
this deceptively fluent output (Way, 2018)
systematically appears to erode the analytical
scrutiny essential for patent translation accuracy.
The human-like fluency of these advanced models
masks underlying factual errors, which can create
a dangerous illusion of completeness and accuracy.
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4 Proposed Strategy: The Critical

Revision Model (CRM)

To counteract the technical and cognitive problems
described above, we propose the Critical Revision
Model (CRM)—a framework that shifts the
reviser’s role from stylistic editing to adversarial
technical verification. The CRM treats NMT
output not as a reliable draft, but as a technically
suspect hypothesis that must be stress-tested
through the following pillars:

e Pre-emptive Agency Mapping: To neutralize
the NMT's halo effect, the reviser must first
deconstruct the Korean source to map the
technical agency—identifying exactly which
component performs which action. By
establishing this independent mental anchor
before reading the English output, the reviser
creates a cognitive firewall against "Subject-
Object Swapping" often caused by the
NMT’s re-ordering process.

Adversarial Dual-Pass Strategy: A linear
review 1s insufficient to break the trance of
fluent NMT. The CRM utilizes a bifurcated
approach:

Deconstructive Review on Technical
Integrity: Ignoring grammar entirely to
focus exclusively on "Silent Omissions."
Every modifier and numerical delimiter
such as "via a sensor" is cross-referenced to
ensure technical parameters were not
sacrificed for sentence flow.

Reconstructive Review on Structural
Alignment: Only after technical accuracy is
locked, ensuring that English long-distance
dependencies and nested clauses correctly
mirror the Korean legal intent.

5 Conclusion

This study identifies a fundamental paradox in the
evolution of patent MT: as machine-generated
output becomes more fluent, the technical risks
embedded within it become harder to detect. The
fluency trap—comprising structural omission at
the technical layer and attentional erosion at the
cognitive layer—poses a systemic risk that is not
mitigated, but amplified, by improvements in
linguistic quality.

For patent revision, this demands a paradigm
shift: from stylistic editing to rigorous technical



verification. The Critical Revision Model (CRM)
provides a practical framework for this shift,
equipping professional revisers to counteract the
cognitive biases that high-fluency MT predictably
induces.

In an increasingly automated translation
landscape, fluency can no longer be equated with
reliability. The legal integrity of intellectual
property depends not on how natural the output
sounds, but on how rigorously it is examined.

Discussion on Limitations

This study is based on qualitative analysis of KR-
EN patent pairs from public databases. Future
research should include quantitative error-
frequency analysis across different technical

domains such as biotechnology vs. semiconductors.

Additionally, the impact of LLM-based prompting
on reducing "technical hallucinations" warrants
further investigation.
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