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Abstract

This paper examines how the labour of translators has been transformed into foundational
data capital for the age of artificial intelligence (AI). Translation memories (TM) and parallel
corpora preserve a one-to-one correspondence between source and target text and therefore
constitute extraordinarily valuable supervised training data for machine translation. The
development of statistical machine translation (SMT), neural machine translation (NMT),
the Transformer architecture, and multilingual large language models (LLMs) cannot be
disentangled from the accumulation of such translation data. And yet, translators’ renditions
have been bought as deliverables under contract, segmented as technical objects, and
processed as “information analysis” data under copyright law—Ilosing, in the process, their
moral, creative, and economic attribution to the translators who produced them. The
paper develops two concepts to capture this process. The first is appropriation without
consumption: a mode of use in which works are not read, viewed, or listened to, but only
mined for statistical features—a use that is legitimated under Article 30-4 of the Japanese
Copyright Act. The second is the invisible teacherisation of translators: the process by
which translators, through the construction of translation memories, post-editing, and quality
assessment, have functioned as teachers of Al without recognition as such. Drawing on the
data supply chain that runs from translators through language service providers (LSPs) and
platforms to model developers, on a comparative reading of Japanese, European, and United
States legal frameworks, on the distinction between open and proprietary Al models, and on
the premium status that human-generated data has acquired in the era of model collapse,
the paper asks what translators are actually afraid of, and points toward concrete directions

for redistributive design.

Keywords: translation memory; parallel corpora; large language models; copyright; Article
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translation ethics; Transformer.

1. Introduction: What Are Translators Afraid Of?

The rapid spread of generative Al has produced a complex emotional response among professional
translators. It is not merely occupational anxiety. What translators fear is not only that their

work will be replaced by machines, but—more fundamentally—the suspicion that the translations,



term choices, stylistic decisions, revision histories, and post-edited outputs they have produced
over years have quietly become the data capital used to train Al systems, and that those systems

are now eroding the very market value of the translators themselves.

This sense is no longer a matter of personal impression. It is documented by professional
associations. The Society of Authors (2024) reports that more than one third of literary
translators in the United Kingdom have lost work due to generative Al, and more than 40
percent have experienced a decline in income. The International Federation of Translators (FIT,
2023), in its position paper on machine translation in the age of A, names the unconsented use
of translators’ data and the absence of remuneration as core concerns. The “fear” of translators

is not an emotional reaction but a measurable labour-market phenomenon.

This paper begins by decomposing this composite fear into four layers. The first is the fear
of replacement: the direct anxiety that one’s job will be taken over by Al. The second is the
fear of imitation: the worry that one’s style, lexical preferences, and domain expertise will be
reproduced without one’s participation. The third is the fear of unpaid training: the protest
that one’s prior work has been used for Al development without permission, remuneration, or
recognition. The fourth, and most fundamental, is the ontological fear: the dread that translation
will be redefined from “creative judgement” into “replaceable data processing,” dissolving the
profession itself. The present paper focuses on this fourth layer—the ontological re-description

of the profession.

Translators have not been suddenly threatened by AI. Translators have been teaching Al for a
long time. What has been missing is recognition of that pedagogical role. Translation memories
were introduced as productivity tools, but they were also devices that aligned source and target
segments, accumulated translator judgements in machine-readable form, and converted them into
reusable supervised data. Across the histories of SMT, NMT, and multilingual LLMs, parallel
corpora and translation data have played a central role. The Transformer, the foundational
architecture of contemporary LLMs, was likewise developed and benchmarked in the arena of

machine translation (Vaswani et al., 2017).

That said, the development of LLMs cannot be reduced solely to translation data. The first
GPT was framed as a combination of generative pre-training on large unlabelled corpora and
task-specific fine-tuning (Radford et al., 2018). It would therefore be wrong to claim that “LLMs
were born of translation data alone.” But across the history of machine translation, multilingual
representation learning, the Transformer, parallel-corpus exploitation, and instruction tuning for
translation, it is hard to deny that translation data have been a foundational, not a peripheral,

resource for language AI (Zhu et al., 2025).

The goal of this paper is not to mount a defence of the profession by claiming that translators
deserve exceptional protection. Rather, through the experience of translators, it asks how
copyright, contracts, remuneration, recognition, and the distribution of public benefits should be
redesigned once human intellectual labour has become the infrastructure of Al. Section 2 re-reads
the structure of translation memory as supervised training data. Section 3 traces the place of

translation data in the technical history from machine translation through the Transformer to



LLMs. Section 4 decomposes the data supply chain into four tiers running from translators
through LSPs and platforms to model developers. Section 5 analyses the mismatch between
translation and copyright. Section 6 develops the notion of appropriation without consumption
under Article 30-4 of the Japanese Copyright Act, in comparison with the European and United
States legal frameworks. Section 7 introduces the distinction between open and proprietary
ATl and discusses the premium status of human-generated data in the era of model collapse.
Section 8 extends the argument to other forms of knowledge labour. Section 9 concludes by

proposing concrete directions for redistributive design.

2. Translation Memory as Supervised Data

2.1 The Dual Character of Translation Memory

A translation memory (TM) is a database that aligns source-language segments with target-
language segments. In day-to-day practice, it is a tool for terminological consistency, quality
control, and productivity. From the standpoint of machine learning, however, a TM is a data
structure that stores massive amounts of input—output correspondences: source text as input,

target text as desired output—a format ideally suited to supervised learning.

Seen in this light, translation memory was never merely a productivity aid. It was an institu-
tional and technical infrastructure that converted translators’ judgements into reusable paired
data. Translators thought they were rendering texts; the industry segmented those renderings,
accumulated them, matched them, discounted them via fuzzy-match rates, and reused them.
A translation is no longer a one-off deliverable; it has become a resource available for future

translation, machine translation, quality estimation, post-editing, and, ultimately, Al training.

2.2 A Reuse the Berne Convention Did Not Anticipate

Moorkens and Lewis (2019) point out that the copyright framework envisioned by the Berne
Convention did not anticipate large-scale translation reuse as TM content, much less as MT
training data. Modern copyright was conceived around the reproduction, publication, and sale
of works; the Al era, by contrast, foregrounds a different mode of use: extracting statistical
features from works rather than “letting people read them.” This qualitative shift in the nature

of use is a hard problem for existing copyright theory.

The discussion of TM ownership exemplifies the same structural shift. Clients who commission
and pay for a translation tend to assume that they “own” it—whether on paper, in plain text,
in XML, or in TMX (Topping, 2000). Yet from the translator’s side, this sense of “ownership”
tacitly absorbs into the original translation fee a long list of future entitlements: rights of reuse,

rights of use for machine learning, and rights to extract stylistic value.

2.3 Support Tool, or Infrastructure of Extraction?

The evaluation of TM must remain ambivalent. TMs have been genuinely useful to translators:
tools for terminological consistency, throughput, and quality assurance, supporting a cognitively

demanding activity. But they have simultaneously been the institutional device by which clients



and language service providers (LSPs) accumulate and reuse translators’ past labour, and
through fuzzy-match-rate discounting, continuously suppress translator pay. Moorkens (2020)
argues that the translation industry exhibits a form of “digital Taylorism,” and that freelance
translators in particular lack the bargaining power and occupational agency available to directly

employed counterparts.

Translation memory, in short, was at once a productivity tool for translators and a device for
converting their judgements into reusable, machine-readable data. This dual character is the

institutional origin of the anxiety translators experience in the present Al era.

3. Translation as a Laboratory for Al

3.1 From SMT to NMT

Machine translation has long been a central problem in natural language processing. SMT
relied on probabilistic models trained over parallel corpora; NMT, similarly, was trained on
source—target pairs. The attention-based NMT proposed by Bahdanau, Cho, and Bengio (2015)
introduced a mechanism by which a model learns where in the source to focus when generating
translation, and it achieved performance comparable to existing phrase-based methods in English—
French translation. The Google Neural Machine Translation system (Wu et al., 2016) then
positioned NMT as end-to-end learning of translation, demonstrating large-scale quality gains in

a deployed production system.

3.2 The Transformer Was Born of Translation

What deserves emphasis here is that the Transformer—the foundational architecture of con-
temporary LLMs—emerged from the machine translation task. The “T” in GPT stands not
for Translator but for Transformer; yet the Transformer itself was designed, evaluated, and
disseminated within the problem of translation. Attention Is All You Need (Vaswani et al.,
2017) proposed an architecture composed solely of attention mechanisms, without recurrence or
convolution, and demonstrated state-of-the-art performance on the WMT 2014 English—-German

and English—French translation tasks.

One can therefore put it as follows. The “T” in GPT does not stand for Translator. But the
Transformer leapt from the problem of translation to the status of a general-purpose architecture
for the world, and so it is fair to say that the labour of translators has sedimented at the
very bottom of the history of generative Al. Translation was not, for Al, simply an application
domain. It was the central laboratory in which language understanding, sequence-to-sequence

transformation, attention, contextual representation, and multilinguality were tested.

3.3 The Place of Translation Data in the LLM Era

It is important not to overstate this claim. Since the first GPT (Radford et al., 2018), the core of
autoregressive LLMs has been generative pre-training on large unlabelled, monolingual text, and
parallel corpora are not its principal material. Yet for the strengthening of multilingual LLMs

and the improvement of translation ability, parallel corpora remain an active research focus.



Zhu et al. (2025) provide a systematic analysis of parallel-corpus exploitation for multilingual
LLMs, examining the role translation data can play at the pre-training, continued pre-training,

and instruction-tuning stages.

The argument of this paper can thus be sharpened. The development of LLMs in general
cannot be reduced solely to translation data. But across the history of machine translation,
multilingual representation learning, the Transformer architecture, parallel-corpus exploitation,
and instruction tuning for translation, translation data have been not a peripheral material but
one of the foundational resources of language Al. Translators have been the suppliers of that

foundational resource.

4. The Data Supply Chain

Translation data do not travel directly from translators to Al developers. Multiple intermediaries
lie between them. A binary opposition of “translators versus Al companies” obscures both the
pathways of extraction and the locus of legal responsibility. This section disaggregates the data

supply chain into four tiers.

4.1 From Translators to Language Service Providers (LSPs)

The first stage is the moment at which a translator delivers a rendered text to a language service
provider (LSP). In most LSP contracts, ownership and reuse rights in the translation memory
are assigned to the client or to the LSP itself. Freelance translators, lacking explicit bargaining
power, transfer the rights to secondary use of their translations as a matter of course. The
LSP then reuses the TM in subsequent projects and discounts the translator’s rate through
fuzzy-match-rate calculations. The extraction at this stage is a continuation of classical labour

management, and has already been characterised as digital Taylorism (Moorkens, 2020).

4.2 From LSPs to Platforms

The second stage is the moment at which the LSP draws on its accumulated TM to develop
in-house machine translation engines, or sells the data to third parties. Some large LSPs train
proprietary NMT engines on massive volumes of internal TM, in a process that directly converts
translator labour into engine assets. The problem here is that what translators delivered as
“translation work” is repurposed beyond their recognition into “engine training”—an entirely

different economic activity.

4.3 From the Open Web to Model Developers

The third stage is the moment at which parallel data exist on the open web and are scraped by
large technology firms. Parallel corpora such as OPUS, ParaCrawl, and CCMatrix—constructed
from public-sector documents, subtitles, government publications, and volunteer translation—are
extensively used in multilingual pre-training of LLMs. Along this route, there is no contractual
relationship, and indeed no mutual recognition, between the individual translator and the

ultimate user (the model developer).



4.4 The Continuous Supply Provided by Post-editing

The fourth stage is the ongoing labour of post-editing. The act of correcting machine translation
output appears on the surface to be “assistance to the machine,” but structurally it produces
high-quality training data that pair the machine’s errors with the human’s corrections. Post-
editing is the moment at which translators not only use Al but also act as teachers improving
Al Yet this pedagogical role is almost entirely unreflected in either the remuneration system or

the rights system.

4.5 Why This Disaggregation Matters

Making this four-tier structure explicit has two payoffs. First, it disentangles the locus of legal
responsibility. Contractual rights transfer at the LSP stage is a problem of contract law; web
scraping is a problem of copyright limitations; post-editing is a problem of labour management
and unwaged labour. Second, it clarifies the unit at which counter-strategies should be designed.
Trade-union-style organising among translators is effective at the LSP stage; data governance
design is effective at the platform stage; copyright reform is effective at the open-web stage. As

long as the problem is treated as a monolith, counter-strategies remain blurred.

5. From “Expression” to “Data”: The Border of Copyright

5.1 Translation as a Derivative Work

Copyright law protects the creative expression of thought and feeling. A translation is a
derivative work that depends on a source work, and copyright can arise in the translator’s
creative expression of the target text. Translation therefore exhibits a three-layered structure:
the rights of the original author, the rights of the translator, and the user’s obligation to obtain
permission from both. In commercial translation, however, the translator’s economic rights in
the target text are typically transferred to the client by contract. As a result, even when those
translations are later used to train Al, the translator has often already lost the capacity to object

as a rights holder.

5.2 The Idea/Expression Dichotomy and “Style”

A foundational principle of copyright law is the idea/expression dichotomy: copyright protects
concrete expressions, but not the ideas, conventions, styles, or methods that lie behind them.
Applied to translation, the “literal” or “free” translation style as such, or the “manner” of a
particular translator, is in principle not protected. The verbatim reproduction of a translator’s

actual rendering, by contrast, clearly falls within the scope of copyright.

This is where the structural difficulty of protecting translators in the AI era surfaces. The
market value of a translator does not reside solely in the copyrightability of individual sentences.
It resides in an accumulated set of judgements: feel for language, style, domain knowledge,
lexical consistency, depth of reading, treatment of ambiguity, and cultural mediation—precisely

the kinds of judgement that copyright is not well suited to protect. Yet Al learns exactly that



hard-to-protect region. The core of a translator’s value is poorly protected by law but readily

extracted by technology.

The disjunction can be stated in one sentence. Copyright protects translators’ concrete renderings,
but not the stylistic patterns, decision tendencies, lexical preferences, and reading habits that
constitute the core of their professional value. The problem of the Al era is that this poorly

protected region has become the most valuable target of learning for the model.

6. Article 30-4 of the Japanese Copyright Act and “Appropriation Without
Consumption”: A Comparative Legal Reading

6.1 Al Training as “Non-enjoyment Use” under Japanese Law

Article 30-4 of the Japanese Copyright Act (Chosakukenho dai-sanju-jo no yon) permits the
use of copyrighted works for purposes such as information analysis, and is widely regarded
internationally as one of the most permissive limitations on copyright with respect to Al training.
The provision is structured around three core elements: (i) the use must not be “for the purpose
of enjoying the thoughts or sentiments” expressed in the work; (ii) it must be “within the scope
necessary” for that purpose; and (iii) it must not “unreasonably prejudice the interests of the

copyright holder.”

This provision has enormous significance for Al training. When a work is used not to be read,
viewed, or listened to, but to be analysed statistically, the use generally falls within the limitation.
Feeding translation memories or parallel corpora into the pre-training or continued pre-training

of an LLM can, as a rule, be located within this “non-enjoyment use.”

6.2 The Structural Inversion of “Appropriation Without Consumption”

From the translator’s standpoint, however, there is a paradox. What translators fear is not
only that their translations will be read without permission. It is that their translations will be
analysed in a form in which they are not enjoyed, and that translation models or style-imitating
models will be built from that analysis. Classical copyright infringement has been organised
around unlicensed enjoyment of a work. In Al training, by contrast, the use is legitimated

because it is not enjoyment.

The present paper terms this structural inversion appropriation without consumption. The
value of a translator’s rendering is extracted not by being read by readers, but by being analysed
without any reader. This is the fundamental shift in copyright theory required by the Al era.
Where prior infringement was constituted along the consumption pathway—being read, being

sold—contemporary appropriation proceeds by routing around that pathway.

6.3 The European Union: Opt-out Rights and Transparency Obligations

The legal architecture of the European Union takes the opposite design from the Japanese
one. Article 4 of the Directive on Copyright in the Digital Single Market (DSM Directive,

2019) permits commercial text and data mining (TDM) only insofar as rights holders have



not expressed an opt-out in machine-readable form. The default in the EU, in other words,
is that rights holders retain an opt-out right. The EU Artificial Intelligence Act (Al Act,
2024) further requires providers of general-purpose Al models to publish a “sufficiently detailed
summary” of the content used for training. This is an institutional design intended to give rights
holders—including translators—the basis on which to infer whether their works have been used

in training.

6.4 The United States: Fair Use and Judicial Determination

The United States has no statutory copyright limitation directly governing TDM or Al training,
and relies instead on the fair-use doctrine. Authors Guild v. Google (2015) held the large-scale
scanning of Google Books to be transformative use; subsequent litigation regarding Al training
data—Andersen v. Stability AI, The New York Times v. OpenAl Getty Images v. Stability
AI—is ongoing or under appeal at the time of writing. Because the United States framework
relies on case-by-case judicial determination, its outcomes are highly uncertain for rights holders

and create significant litigation risk for developers.

6.5 Why Japanese Law May Be Especially Extractive

Placed side by side, Article 30-4 of the Japanese Copyright Act exhibits a distinctive profile.
Whereas the EU institutionalises both an opt-out right and a transparency obligation, and
the United States retains an ex-post judicial check through fair-use litigation, Japan permits
non-enjoyment uses on an ex-ante, comprehensive basis, and provides neither a statutory opt-out
right nor a transparency obligation. As a consequence, under Japanese law a translator has, in
institutional terms, virtually no means of confirming whether her work has been used in training,
and virtually no means of refusing such use. In this sense, the Japanese regime can be described

as structurally “especially extractive” when set against the global comparison.

6.6 The Proviso and Difficulties of Proof

Article 30-4 contains a proviso that excludes uses which “unreasonably prejudice the interests of
the copyright holder.” The Agency for Cultural Affairs (2024), in its policy statement on AI and
copyright, cites as a typical example the case in which the works of a specific creator are used in
large quantities for training, resulting in outputs that imitate that creator’s style. There is, in

principle, room to apply this proviso by analogy to style imitation in translation.

In practice, however, the obstacles are formidable. First, only the rights holder has standing
to sue. A translator who has already assigned rights under a standard commercial-translation
contract is unlikely to be the proper claimant. Second, proving that a specific translation
was included in training data is technically and procedurally extremely difficult under existing
discovery regimes. Third, no settled benchmark exists for how much stylistic imitation constitutes
“unreasonable prejudice.” The net effect is that Article 30-4 risks legally ratifying, rather than

constraining, the loss of translators’ rights.



7. Open Models, Proprietary AI, and the Premium Value of Human Data in
the Era of Model Collapse

7.1 The Ambivalence of Public Benefit and Private Revenue

The argument of this paper is not a rejection of Al development as such. Machine translation has
expanded linguistic access, narrowed information gaps, and delivered public benefit in disaster
response, healthcare, education, international exchange, and migration and refugee support.
That translation data have contributed to the development of Al is a result of meaningful value

for humanity at large.

But the existence of public benefit does not justify the unwaged invisibilisation of the labour on
which that benefit rests. The question is not whether Al has progressed. The question is whose
labour was used to make it progress, who was paid, who lost rights, and who has been pushed

out of the market—a question of distribution.

7.2 Are Open Models and Proprietary AI Really the Same?

A distinction by the character of the Al model is critical here. Translation models and multilingual
models built for public-interest purposes by academic institutions and non-profits—No Language
Left Behind, the Helsinki-NLP OPUS-MT models—differ qualitatively in their consequences
from the proprietary commercial LLMs produced by OpenAl, Google, Anthropic, and others,

even when a translator’s renditions enter both via the same data pathway.

Open models release their training outputs publicly; anyone can download and use them, including
speakers of low-resource languages, humanitarian agencies, and educational institutions. Here,
translator labour can plausibly be described as having been contributed to a “data commons.”
Proprietary Al, by contrast, encloses training outputs as a source of competitive advantage and
monetises them through API fees and subscriptions. Here, translator labour is transformed into

private capital.

The core of the fear of unpaid training is often located precisely in the latter case. When
translators want to draw a line between “for humanity” and “for the exclusive revenue of
corporations,” this is not an emotional reaction but a legitimate logical demand for the distinction
between a data commons and private capital. When this paper speaks of moving “beyond public

good without redistribution,” it is precisely the absence of this distinction that it has in view.

7.3 Model Collapse and the Premium Value of Human Data

¢

A major development in recent Al research is the phenomenon known as “model collapse.”
Shumailov et al. (2024, Nature) showed that recursively training successive generations of
models on Al-generated text causes the model distribution to degrade, with rare cases and tail
expressions vanishing first. As the open web becomes saturated with Al-generated content, the
scarcity and value of human-generated, uncontaminated, high-quality data are, paradoxically,

on the rise for Al developers.

This shifts the framing of translator labour in an important way. So far this paper has argued



that translator labour has been “appropriated as something past.” More precisely, however,
the high-quality parallel data still being produced by professional human translators—edited,
proofread, and quality-controlled—has become, in the era of model collapse, a premium asset
that AI companies urgently want. The source-target pair format is the ideal form of supervised
data. Domain-specific terminology, style, and cultural mediation, moreover, are scarce resources

that web scraping cannot readily yield.

Translators are simultaneously being appropriated for their past labour and continuing to
produce premium assets in real time. It is this temporal duality that strengthens the demand for
redistribution. As suppliers of a scarce resource, translators retain, in principle, some bargaining

leverage. The problem is that no institutional channel currently exists for exercising it.

7.4 The Quadruple Position of Translators and the Core of Their Fear

Translators are simultaneously users of Al, teachers of Al, objects of replacement by Al, and—in
the era of model collapse—suppliers of premium data on which Al’s continued integrity depends.
This fourfold position is the core of translator anxiety. How to design the tension between data
commons and data extraction, between public good and private capital, and between past and

ongoing labour, is one of the central institutional questions of the Al era.

8. The Case of Translators Is Not Unique

The translator’s experience is not specific to the translation industry. Translators are, rather, a
profession that has experienced earlier than most the cycle in which intellectual labour is turned
into data, absorbed by Al, and returned to the labour market. The same structure extends

across creative and knowledge work.

The styles of illustrators, the motifs of composers, the contract-review judgement of lawyers,
the diagnoses of physicians, the corrections of teachers, the code of programmers, the editorial
revisions of editors: each is treated as a discrete deliverable under copyright or contract, but to
AT they are sets of judgement patterns. Human expertise is converted, inside the dataset, into

statistical features.

The translation case is unusually transparent. There is a clear input—output correspondence
between source and target; quality is measurable; the structure scales easily across language pairs.
That is precisely why translation data has been ideal supervised data for AIl. The experience of
translators is a leading case of what every specialist profession will eventually face. The anxiety
translators feel today is a prefigurative form of an anxiety that will eventually be felt across the

knowledge professions.

9. Conclusion: Toward Redistributive Design

Translators are not the enemies of Al. Translators have been, rather, the invisible teachers of Al
The renditions, translation memories, parallel corpora, and post-edited outputs translators have

produced over years have been deeply involved in the development of language AI. But that
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contribution has been bought as a deliverable under contract, segmented technically, processed

legally as information-analysis data, and economically redistributed almost not at all.

The question this paper has pursued is not whether Al development should be stopped. The
question is whether, given that Al development depends so deeply on human intellectual labour,

it is acceptable for that labour to remain invisibilised and severed from rights and remuneration.

What translators fear is not merely losing work. It is a strange form of immortality: their labour
loses its name, its rights, and its pay, but persists inside the model. Justice in the Al era begins
with how we relate not only to the copyright in Al outputs, but also to the past labour that

made those outputs possible.

The argument can be put most sharply as follows. Translators are not only being replaced by
Al They are being replaced by an Al that has been trained on their own past labour. That
circularity is the core of the translator’s fear in the era of generative Al. And the problem is not
that translators’ renderings have been read; it is that they have been analysed without being
read. Appropriation without consumption, far from reducing the risk of infringement, has become

a new pathway for extracting the professional value of translators.

Directions for Redistributive Design

Rather than rest at an abstract call for “redistribution,” this paper closes with four concrete

directions.

First, explicit agreement at the level of contracts and collective bargaining. Use
of translations for Al training should be addressed in standard translation-services contracts,
with purpose-specific consent clauses, explicit scope of reuse, and remuneration provisions.
The development and dissemination of model contracts by professional bodies—FIT, national

translators’ associations, the Society of Authors, and others—is the practical route here.

Second, collective rights management through data trusts. Negotiating individually
with Al companies is not realistic for freelance translators. Drawing on the experience of
collective management organisations in music (JASRAC, ASCAP, etc.), intermediary bodies
that aggregate and distribute revenues from translation memories and post-editing data offer a

plausible institutional alternative.

Third, technical opt-out metadata. Machine-readable metadata indicating whether Al
training is permitted on a given translation output—standards such as C2PA, the TDM Reser-
vation Protocol, and ai.txt—should become a routine attachment to deliverables. The opt-out

right enshrined in EU law cannot function unless this technical infrastructure is in place.

Fourth, reform of Article 30-4 of the Japanese Copyright Act. Against the structure
under which appropriation without consumption is legally ratified, three legislative and adminis-
trative tasks should be placed on the agenda: (i) the introduction of a transparency obligation, (ii)
the statutory recognition of an opt-out right, and (iii) the clarification of interpretive guidelines

for the proviso.

Translation studies now finds itself at a juncture at which its very object—*“translation labour”—has
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become a touchstone for the institutional design of the Al era. Translators are a leading case for
every knowledge worker in the era of generative Al; the frameworks devised here will, in due
course, extend to illustrators, musicians, lawyers, physicians, teachers, and programmers, and to

knowledge work in general.
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BEREBIZ AIDOR Z B WHENZ - 7=
—— FHEWE. BIERA £, ST — X DBUAREY —

Translators as Invisible Teachers of AI: Copyright, Translation Memory, and the Political Economy of
Linguistic Data

(L &
VHKRY Bxfba I o= — 3 V- iR

<

L

T ORHENE, AGwC (GEEEIR) OHAGERTH 5, X DIEARIZHGERTH O, IR EOREHED
HE UGG I3 KEERE BT 5,

25

ARk, FERE OFEERP VDI U T ATHIRE (AD) RHROIRBER T — X ERANL
LI N2 HETT 5, BIRRAEY (TM) EXFRI—/NAIK, FEXERXE VD
ATT—H IR e % R 5 miC. BEMEIERIZ & - TR THlIE D = W 7 — X TH
D FEHIBEENER (SMT), =2 — 7 VEEMENER (NMT). Transformer 7 —%F 7 2
Fy., TUTCELESHEABESEET IV (LLM) OFEIX, 25 UFERT— X DEM
ERADERIZH D, [TEPPD ST, BEREOFRIE, N EidE e UTH
WIS v, BT IE 2 7 A > MuEZ v, ERICIEESRETH T — 2 & LT X
5 Z LT, AKEHY - BIFERY - BB IRIEZ Ko T &, ARIE. ZOEfEEZ DD
ST RS, B0 TEZI N WINE (appropriation without consumption) J.
TROBIEMZFREE D Z LR HMENREHOAZ T T 2RHEETHD. Zhd
HAZEMEESE 305D 403 L THEIEEINDHETH 5, 1T TFIERE DA
fbx 7= iifk (invisible teacherisation) ], 37RO L EERE PEHER A €Y OREEE, R
AMITT 4w b, WEFHMIZEC T, BRERUIZAIOZME UTHEEL T & 2@k
Thd, ARk, BERE—BIR2E—T 5y N7+ - ——FE T VB EENP S KD
T—RDYTI74Fz—, HA-EU - KEDEEREDOLE, & — 7 E7)L &b
AT DA, ZUTETIVHERRIZBIT 2 AT 2D 7LV I 7 MMz A T,
PERE DM 2 BN T WS DO %25 U, HABLOKEHZ M 72 BRI A mtE 2 /R,

F—T7—R:BERAEY, JiRa— A, KEIMESEEE TV, E1EME. EVENEESS 30
DA, BZINBZVINE, FT— 295, FHERMHE. Transformer

10. [FUHIT—FREBIIMAETBNTWBDH

AR AL DR i, B ICEMEZ G2 B 726 LTWa, TNIEHZ B EOAREZ T
BV, BIERENBNTVEDIE, BODMEEIEMICESA 5N Z LI TiER, LR
ARENZIE, HOMWERITEEL CTERX, REEEIR, UK, BIEERE, RA M7 1 v MR
B, WODMIZPN ALl 2T 26720 DT —XERLIRD, ZOFRPL UTEENTZV AT LD,
SEIXFRE A OHGMEZETIETVWEDTIRRVRE WS EHTH 5,
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ZORERIE, BIEPMHEAWHRIZE Y E 5T, BERKOFEIZ L > TEMITONT VWS, KHE
Society of Authors (2024) DFHETIX, XERERED 3 53D 1 LA EPERK ATIZ K > THEF %
KUz HE U, 4 ZI2L B A DA Z MG U7z, EEEMERGGER (FIT, 2023) . Bk
FIER & AT O KIZBI 9 2 2R D 0T, BERE ORIER E 7 — X FIH & WO A% R
BB UTHRLT WS, BERED T2 &, BIENZRIGTIER L, R RE RS @miis o
HRTh 5,

ARaiE, COEANRRMZ, ETROMBIZOHET DI e oliHT D, BT O]
THO, HADMHEHNPALIZBEEHMZ 5NDE, LWVWIE 5 L HEHENBRALTH D, H 03 TR
DM TH O, HD DO - FEHER - HMIREA, ARKE THEINL Z OB TH 5,
B TREZEHORM ] TH O, BEDORH TG - WM - AR LI AT DN TWS
ZEADHFHEBTH D, U THEMT MR REN ], $72bbRIER TRIFER N Tl
{ TEMATREZR T — W] & UTHERSI N, BEREDMEZ DL OMRRAI NG Z L ~DfE
BETH L, AMPERNZETLIDE, VDT ZOHENDMHE, BEEDFIERINRHERTDH D,

BHERE X ATIZERE P I N TV DD TIZR, FERFREVWH WL, ATZHATEDTH 5,
7277, TOHAEMMEIZIEE A LRBINT I ad o7z, BERA T ) IIBEREDIEEEZERNLT S
EEHE UTEHEAINAZ, U UZNIEFERIZ, X ERXEMIGDT. BERE O Z 7 A v
FNEALCER L, EA AR5 T — AN BT 2 ETE H > 7, FHEHHIBEREIER,
Za—F)UEMEIER, 22 LLM OREIZBWT, SR — S AR T — X I 22 25 &)
ERZUTCE, BARLLM OREBNT —F%F57 27 F ¥ Th 5 Transformer b F 72, BEMENIR X A
7 % XERFEEGE UTEE U7z (Vaswani et al., 2017),

Hold, LLM OREEFIRT — X 7ZINTETLT 5 Z L IETERY, R GPT &, KB IE
TR ETFAMIEBERNERIEEE, ZAZDT 74 v Fa—=v 7 2llAaE0ES
Pefila e U TR 7z (Radford et al., 2018), U72h3 5T TLLM IZFIR T — X 20064 %
N7z EFRTHIEIEXTERY, LA L, BEWEIER - 2 55X FE - Transformer - X33 —
NARIF - BERIERF 2 — =V 7 OS2 RUE, BIERT — X558 Al ORRIZB ) 5 A=
MTidmed, EBEHO—2TH -7 LIFEE LD\ (Zhu et al., 2025),

AFEOHPIL, BERE 2B RETRE e TR 2 BT Z 2 Tldkwn, L
ARIRE ORERZE LU T, AMORKH @D Al DR > 7 T e lnorz 2 &, FEME - 28 - W
i - AR - AHEABREDOB DD WPICHEF I NERENEZM S Z 2 ith B, DAF, 28Tl
SRAEY OfER TBET— X1 & UTHAEL., 25 3 i TIEBEMENER 2 & Transformer, LLM (2
BLHEMHEUZ BT BRI T — RO EEHERT 5, H4HTIIRERT — 2@V 7714 F 2 —
VERRE—LSP—7 7 v N7 4 = ——E TR EEONRE L UTHfiEdT 5, H5HiTI
PHER & BEMEIED D W2 OAREE %, 6 HiCIIHAREEMEE 0XD4DH L THEL S [Ex
INRVWINE] Oz, EU L REOEREE N U RS0 T 5, E7HTEA—TVE
TN EMERAI DX ZEA LS 2T, ETNVRERRIZBIIZAMT—2D 7L I 7 01L%
L5, 8 HiTIXRERE O BBV O KHGERI BRI TH 2 Z 2w, I HTHIE
Et D BRI MR L TRt e 95,
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11. BIERXEY EVWHEEIT—%

11.1 BIERXE) OZE DM

FIERA €Y (Translation Memory: TM) &, X7 AV M EFRIXELT A Y b EXIRD T TLHE
Fe 5T —AR=AThHb, FIREBIZENT, TITHER— - WEEH - (FEIRLDZD
DEETH o7z, UL UK E OB o RX, TMIZAS & B O IGERZE KEIZREE
TRT—XEETH O, FHXHAS, SRXDPEF LV WS, b D FHIZEbOTHL
R EHATWS,

ZOMT, BIRAE ) LA BRI Y — LTI o 7o, BIARGE O MM & AU AT R 7
T —RANECEHT HHER - Ffi A 7 I 5D TH D, BIEREIISCEZRL TWD3,
BEThEE s Ay MEL, BHU, BAL, vy FRICEDEEI L. HRMALE, 00—
0 OMEIITIA <, ASROBIR - BB - BERN - KA P TF 1 v b & ST ALYH
VR TR R Y 72 o 7

11.2 NIV XFEHHEEL D > 7-BFH

Moorkens and Lewis (2019) (&, b X EMDARAE U TV 72 EEMEMRGED R ADY, FHER A
T OEMERIIRE T — X & UCTORBBREREMHAZEEL CWah o722 L 2L TV
%, EAREEMEL TEMOER - HIK - BkFe) 2 I N T 0Tk U, ATRHRIZ I TE
mzEEE 5] OTREZRLS MESD» SMatiREEZ L5 MAEAPFMELZ, ZOHRDHE
PERE, BEFOEEHERIC & > THFTH 5,

FIERA BV OFiaEHEZ D < DiEmb. ZOMENEILZREL T\\W5b, BIRZMKEHL. T OFIR
EEEALZEZIE, K TF A DM, XML, TMX %2 ¥, YOFERTHEEINTVWTHHE X LR E
(i) $5LEFEZA0NH5THD (Topping, 2000), UL, T [Fif ] OREREIX, FERE OMIH
S RE, RO ER AR, BWMEEM AN, SUKMGEDO I Z TH, B OFIERIO b
WZEURIIZEENTLUES Z L 2 EKT 5,

11.3 TM XY —ILDREA VT SH

TM ORI i ZH T2 LR S 7\, TM IEERIERE I & > TR TH o 72, FHEEM —. 1EXERD
OGEHEHIZET5EETH D, FERE WO BRI SAM R EREZ MBI L7z, UL UREIKIZ,
MREDOMEN@E 27 547 > b PRIRAEH (LSP) »EM - HAH L., v FREFNIZ X > TH
SRE DOIRI 2 MBI HI L NIT A HIERREE TH H > 72, Moorkens (2020) 1%, BUANEEIZBIT
5 [FYRV - 747 —FE%K (digital Taylorism) | Z5wL. £ VDI 7V =5V AFERED, B
BPREMEIVERBHEBB LOT -V vy =2/ WBEIZHE Z L 2EHLTWS,

fhiame LT BHERA DV IXRHERF OEFEN 2 LIF 58 ETH 2 L FIRHZ, BHERFE O FIWT 2 B
ATREZ BTt T — XN AT 2R ETE H o7z, ZO MM A, BD AT RMRIZEERE A
IR 9 B AL DHIEREIFTTH 5,
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12. BlERIZ AT DEERRIE S 5 1=

12.1 SMT 55 NMT ~

FEMEIERIE, HARSFEUE O FESR IZH W THLNZERETDH D il T & 7z, FEHHIBEHEIER (SMT)
ERER T — RAZ W HERE T VITRIF L, = 22— FOVEEMEIER (NMT) & & 72 Jf 3R
7 2 AW T X 117z, Bahdanau, Cho, and Bengio (2015) DOiFEHE (attention) {F& NMT
. BIERERHZ R SR O E O MIZHEH TR ENEZETADRFEE T HMAZRR L. HAAFIERT
B DA R — ZAFIRIT VLS 5 MEBEZ R U7z, #it < Google Neural Machine Translation > A 7
L (Wuet al, 2016) 1, NMT 2T RY—T Y ROBERFEEH L U TR EDI), EHVATLE
UTRERMBEBEZRL 2,

12.2 Transformer (FFERMN S EEFNT=

ZZCHIHTREL, BRLLM ORI T —F 7 2 F ¥ T 5 Transformer 73, HEMENER & A 2
DIEDPOEFNZE VWD HEETH S, GPT D [T & Translator TlE7: < Transformer TH 5,
UL U, Z® Transformer (&, FIERE WO IREDO LA TREF I, fHfis ., &L 7z, Vaswani
et al. (2017) @D Attention Is All You Need 1%, X EAAAZ VT EREENEZ I CTHEKL
7z Transformer Z 22 L, WMT 2014 35l - SE{LAFHER A R 7 THIR DO HmEKEEEZ R LU 72,

U7z o T, RO LD IZHRARBZ LN TE S, T72b5, GPT D [T] i Translator TIEZR\W, U
7 U, Transformer 23R & WO BEDN SR BRNHT —F T 7 F ¥y AL RBLZZ L 2E X
I, AR AT OEROEEIZIE, BEREOHZEBB L Tnd L FoTL W, BIERIZALICE -
THRZBIGHASE CIEZR L, SREMM - RANEH - EEHEN - URKRI - L2552 T7200
HL 72 BRI 72 5 72,

12.3 LLMBRICB 1T 2ERT— Y DAIE

CIZTCERZBRENHIEL RV EAEETH S, #/8GPT (Radford et al., 2018) Bk, H
CERE LLM O hfid, KRB EEE - JES NN E T F 2 Mo § 2 £ RKERT2E I H
D, MR —N2ARFFDOEEEMTIRZ WV, LA L, 235 LLM O BERE DM Eizs
WL, SR I =N APBE S HERHERNRTH kI T\Wb, Zhu et al. (2025) 1, %538
LLM %5t 3 % 72 DR 3 — S AFHICBET 2 2R 2470, BIERT — X B Huiy -
BEAFE - BRF -V TOKBEBTRAZL S 2HE 2B LTV 5,

U7z o T, AROERITFIRD & S ITHEBELINS, LLM —BROFEEZENRT — X ZIHTELT
HZEIFTERY, UL, BEWENGR - 2 53ERBIFY - Transformer 7 —F 727 F ¥ - XfGRa—
NARA - BRI R F a—= v 7 OER %2 B, BT — ZI3BUR AL O AR EM Tldz <,
SHAIORER XA RN ERO —DTh -7z, BRHIE. ZORBHEROMHETH - 7=,

13. T—9RBOY IS4 Fz—>

BRRT — 2 DS ATIZEET 5 £ TITiX, HEOENELBNIET S, [BIREN ATBIFEE] 2 W
D TIEXLZ I T, INEOREEIENEEOMEDL RATI R\, AETIE, T—XFEEOY
TI5AF o —2ENUDOMEBIZHRT 5,
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13.1 BIRRENSBRE4E (LSP) ~

RADFEHEIX, BERE D FHER 24 (Language Service Provider: LSP) (2R3 Z#N5h 3 535 H T
Hod, Z<DLSP X, W E, BERAEV OfrEHE HAAELZ 2 747> b5 L IXLSP Ml
WIRESETWS, 7Y —J VARG X, RN RE T 2R 0 . fRCo ZkFIAIIC
B9 S MER 258 S 5, LSPIXZ D TM ZIRDEMTHAMA L, v v FREGN & > TRERED
Hfliz N5, 22 TONETHBKRTHEERDOEEMEIZHD, TIUXIL - T4 T7—FHKE
UTHBRIZER L 50T & 72 (Moorkens, 2020),

13.2 LSP S T5 Yy h 74— —~

B_OFmIX, LSP AERE L TM 2, BOBWEIERT > ¥ VBRI AT S, HDW0WIEE=
RGBS 25 TH D, —HDKFLSP &, HEEHDO NMT =¥ Y v 233 5 7201 A %4
TM Z2NEFAALTE Y, ZHITHERE O @ 2 BEHENICT Y Y VEEANLIRIT 2R e ko
TW3, ZZTOMEIX, BIERED TRIERER] & U TR L 7257 0 sl E A, BIERE AN DR
BEBAT oYVl 20D £ HORFIEFOFREL 25 TH 5D,

13.3 A—F VO THSETFTIERLEA

Bo0FmEIE. NRT =B84 =T vy = 7 FIZEEL, EXIT 2% (Big Tech) IZX>TAZ
LAY T EINE5ETH S, OPUS, ParaCrawl, CCMatrix &\ o 723313 — /82 0%, AR
BOXE, FH. BT, R 0T« TICX PR SMEINTE Y., TD% <A LLM O
L ERENFHIIEAINT VWS, ZORKRKTIX, BIREMEA L BEFHETH 5T IVEHFE
EOHWEIZ, ZRIBERB T o BFEL R,

13.4 KA MNIT 4 v MK 2HEHAEHE

BRI, BIEEITETEITLUTWASRA T ¢ v N TH 5, BHERE DHERENER O
N BIEd B3I, Kl Lid THMOAE ) TH D5, MERIZIE, BMOIRD & AR D IEMR
ERIEDV 2 EMERFET — 2 2L, RAMZT v ME, BIERED ALICEDN S 721) T
VAIZBEST LA LTS RHTH S, LA LT OAEITEIX, WBARICEHERERIZE
EEAERBEE N0,

13.5 Y754 Fz—VAaXBT 2EE

ZONEHEEHRT I DREFX. 0B, HL, ENELOFREEZYO TSI N
T& 5, LSP T & 2% LOMEREE IIZNIEDOHETH Y, DT A7 LAy ZIIMHERHIR
BEDMETHY, KA NZT 1+ v MIFHEH L MESBHOMETH S, FE 12, WPz
AT B AL Z BHIEIC T E B, BHERE O ER SRS X LSP BERSICERICTH D, T— R ANTS
VADHBEIET T T A= —BBEICEMTH D, BEEIEREIRA - TV = TERREICER)
Thb, MEEZ -HETHEI PED, HHHBIXIZTR T2 FicRx5,
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14. TRB| »5 [7—9 ] ~—ZFEDERIR

14.1 ZREEEME L TOEIER

FUEbER I, BRI ORIEIRE 2 RE S 5, BIER® £ 72, FEEEWITRIL T 2 —IRFE
Yo U T, & DRIERBUZZE N FEL 5 5, BRI, JFEEE OMER], 3R DMER], R
XRMFOFFHBER L VD ZFHEEL D 5, EXEMEROBIE T, 2T L > TIRXDE/EM E
MEPMRIEEMNIZBIEL S 5 Z e —RINTH D, TOFEE, RIZZORIPAIZH LN TH,
PIEREARNIZ SR & U THREZ BN ERMEZ K> T WD ZEDE N,

14.2 74T 7 - RIRZ“HEwE XK

EEMEIRIZ B A2 EANFED—DIZ, TAT7T - REZDHHED 5, T70bb, EFHEITERR
BRRUEZRET DD, TOBRIZHDTAT 7. FER. UK, FEZOLDOIIEEL R, FIER
WCEILTE ZIE, TERF =R e WS AR AP, HERRE TH) ORUEZDOE DI,
JRATE UTREDO R TIER\W, f, F ORIERE O BRGSO EEIE, S M2 EEED
HIFEIZ A D,

T 2T ATIRRIZ B 1T 2 BERE RE DRGSR EED BN 5, BIIRE O {liEIE. 49 LU B i~
DXDEFEYEDAIZE B DI TR, BUA, FBE UK, S OXGE. SREEERD—
B, BHROES . BRI OB, SULIFHE & W o 7o, FEMEDEERGE LI Wl 0 SR
IZfE->TWa, EZADALIR, XS ZORES T W Z FEE T 5, FIERE OMifED %
1 BRI RE S I < < ST T e 9w,

ZOTEdE X TEVHRANE, RO XD ITh5, Thbb, FEEHEIKIGIRIFE O BARNER %
(RS B %, BHERHE OIGBERIMAE O A% T & B SR - ISR - FREERIRORE - Gk X — > %
TTIIREL 2V, ATRHUCHBE 25 DI, FTIZZORES NS WK Z2, TV
e THRBAMEDHWEE IR LR >TNE I L TH S,

15. B30FKD4 & EFINBWVWNE] —HZXK - EU - KEDLLBIEMRES

15.1 FEZHMNFAELTDO AL EE

HARDEEHEIESS 30 52D 4 1%, EWMITEDOHICMT 256181 2 FEVRAZIL RO S
BUETH D, ALKMEE & OBRTIXERIC AT H ERRMERRIREE L b, FZRE ()
AR TR OZEZ 2 HNE Lkw) 2, (i) TBhEERDSNBLIRE], (ii) [ZE/EHESE DR
WEARLIZET DI L2548 TlRRWI L, WO ZHBHEEZFRICERI L TWS,

ZOHEIX, AT FHIZE o Tl TR ERERZFD, ZEIEY %2 AHDHE - A5 - i< 72O T
72 < SREHET D 72D RIS 254, FAlE UTHERFIRON SR L0 551256 TH 5, Bl
ARAE Y RXIRIT—/NZ % LLM O HHTFE Pk Har e H AT 2785, KAl LTIoO
FEZZHMHHOHRIZEEFND B,

HADE 305%D 4

15.2 [EZIhALWVINE] & WD EBENTER

EIANHEREDHE PO RD &, TZITRFEBAD S, BEREVRNT WD DIE, FUCH M
THEND Z LT TR, LA, XA [EXI L] JETHTEN, T I oBERE
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TR E T VAMESND Z L TH D, HEROFEFEREF R, Faz Bl CEZIE517
A UMIHBIEL TSz, LA L ATFETIE, E2LAVWE s ZXEik b nsd,

OMENYIEE, AT EZ2INAWRE (appropriation without consumption) |
CIER, BHERE DR IE, HEICHEND I LIZE > TTIIRL, #ERSHITIC & > TlifE %
W EiFonsd, 222, AIRROEEMEROBARKRIEIED D 5, EROMFIUZED TIEHD
MEND | MMERAESND ] LW EZOREEZMU THRS N T WD L, ATRRDIX
EBIIEZORKZ TN L THEITT S,

15.3 EU—Z 7 N7 NMEE BRMEERS

EU OEHIEIX, BAL SRR EEI 2> TW5, FYXIVE—TiGEENEES (DSM #E4)
FASKITE, BEHMNOTFFAL - F—=&2<3 1=V (TDM) IZDWTC, MERE DM Al 3222 K T
AT T RERFALTORWEGERIINED, INE2HETE, T2bb, EUTIEHFEAIIZ LT
MERIZ AT 77 MEDRRD SN T WS, T 5IZEU ALE (2024 %) (X, H AT ET L
DEMEFIZH LT, T — X DRBIZOWTO MR EN 2 AR TIEEZHEL TV,
Zhid, BIEREZECHENEDL, BODIEMPFHIHbNZNELrE2HET 2FER2D 25 X
LHERETH B,

15.4 KE—7 71— ADEEHIE

KENE, TDM ® AL 2 EHEHIHET 2 REOHMGIRZR 729, 727 32— ZFEHITRLL T
W5, Authors Guild X} Google #F# (2015 4FHI7R) 1 Google Books D KK A ¥ ¥ > % Z 75 HIF]
HE UTRd, ZDHD ALK T — 229 2 —#E D FFiA——Andersen X Stability AI, =2 —
I—2 - XA L A% OpenAl, Getty Images ¥} Stability AI——I&, Wb #Fh» URESH
Thd, KEOPHIAIZ, FHZ & OBMFCHIBNIMEKILT 5720, FERE UTHRMFIZE > T
AHEFEMELE <, FFEIZE o TEEREY A7 058\,

15.5 BAXREEGE [HFICNEN] IC42Y 5500

S AEWE L2 & HARDE 30 50 4 1IZIFRRAMEINZENV EDE, EUBA T NT Y b
CEHMEERIEMAL, REVRENEEEEZEZLTVWA2OIIH L, HARITHEIEREMICIEER
HFIHZZHAL, 78T 0 b OEEHEDLBAMEREERF-20, R LT, HAEDOE LT
X, BIERE DA S DIERD BN 0 E» 2R T 2 FEE, IN2EHRT2TFES,
JEFNTIHIZIEFEL RN, ZORKT, HADOHIERHGHE, 7u—rOUIZ /AT TRHIZINER ] (12
DD MEERR TV,

15.6 =72 LEDRA & LIRS

B 305D 411, TEEEZEORISE RYIZET LI e 58) 2N T 2HELR DS, XL
JFD TAT & ZEEMEIZEAT 2Z 2 H1I2DW T (2024) 13, REDZ ) T4 Z—DIERD A% KEIZ
FREXET, TOEREBMUZEEYZIES r— A% [RYE] 12H7-0 5 AL L
THIRL TWD, Z OIEE %2 FHERE O SRBIEEGN SR @ 9 5 R, BEEERIIZIXEET 5,

LU, BB LOREEEIRE W, B2, SFREREZNDDIE [FEHEE] THO . PEERER
IZB T HEHERROE & THNZEELTUE o 2FEREIX. 252 EROEERE DTN,
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D, BEDRIDEE T — R IZEENT W ED 2R EMANIH T 5 Z &%, Bt

&Wiﬁr%ﬂﬁﬁ%ﬂi&bfl;ﬁfz@é BT, U R TARYSE) LHIET 5 720 O L
KOHEMEIL, BRFSTIEML SN TV, FERE UT, F305D 4%, FIERE O RE %1k
PNEFRT 2% E 2R/ U TLE D AaElELrH 5,

16. A—7FVETIVEMEMN AL ZLTCETIVBERBRICBITIZABT—Y9DTLIT
IN|4

16.1 RHEMNER EFHBNBOEEFMS

AFEOIEIX, AIOREZDLDEEET 5D TIX\, BRI, SET 722U,
HE&E M NL, $$FE, BEE AF. EERERR, BPRXE, #REXELRES OHEETAILK
u_%%#bbf%toﬂﬁ?—aﬁwuwﬁﬁ IHEHLEZ I, NEERIZE > TEKDOD 5
RRTHD 5,

F"ﬂii AI7§ %@bt;t‘t i?lb\ el 1 %0)%}‘@0)71 ~ﬁ®%@ﬁ4§bm‘ A HR
Ml%%f\ HEDHER] 2 R, PTG PO LE I NS DN LSBT OMETDH 5,

16.2 A—FVETILEMEM AT IZE L H

I TCTEELDIZ, ATETVOWEIZ XK TH B, FAMTHERE X I MRS A LR H I TR
BT LIRERET N A —T VL 55E = ¥ Z1¥ No Language Left Behind % Helsinki-
NLP ® OPUS-MT € 7 /)L——2&., OpenAl, Google, Anthropic 7 ¥ DEF|BEEIZLE 70 —X
K72 H LLM Tl, BIEREORIHPFAURETT -2 L LTIV AENTWSZE LT, ZOD
IR IR EIZ R B,

F—=TVETNIE, FEHERBL I, fEHAX Y n— NUTHAETE S, KV Y —AF

FEDGREE ., NELEBEEE, BEKENINEMES 222 TE D, Z I T, *ﬂ%é}i‘%@”@bi [ —
R-DEVA|IZFEAINTWS, LEXLRMDH D, Zhzx UTHER AT X, 8RR
HOBFEA & U THWIAA, APLFIARIRY 72271 Foa vRle LTk d 5, FIERE
DHfEE, T 2Tk TRAERE ] IZifb TN 5,

MEEPEH O] OME, LIRLIRZOREIZH S, BIERED TAEDO-H ] & [REDME
BINZS D72 ] OH W TRRZF & 2035 D1F, BIEHRKIGTIERL, T—& - GV X EH,
E’J?lex@EEU%EﬁTéEéa WEER A Th b, Afad THARREALBELZBAT] Ll
5 E, REEIIHDHDIE, FIIZZDMEIEDRIETH B,

16.3 ETIIEREEABT—YDTL I T L1k

WA, ATFRICB W TEKRRHMSE UTFLELTWAO0H, Whip 5 IE 7 IVAIE (model collapse) |
T®H 5, Shumailov et al. (2024, Nature) H/RU7z& 512, ATERKT F A b 2R HEARE T ILOFI
T — ZIZHIBRIZEAT B, ETIVORANLILL, HDREFPEMORELPEDLN T
o V7 EOTHFANDAIEEYI TR L D05 BHE, AIBIRMEEIZE 5T, AMDERL
U= @B BTG R T — X O DM & ffiflk, $EICEE > T d,
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2T, BERE DY EE D S ZEERERIEAH S, TN E TARIL. BEREOE) HEDE
DELTPEINTVWS] MU TE 7z, LA UVIERIZIE, AMO 7 afliiRE 2 EAES 45k Uk
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