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Abstract

The increase in digital technologies and the emergence of cloud-based literature libraries have
contributed significantly to both the occurrence and threats associated with cross-language literary
adaptation. As literary works transition across linguistic and cultural borders in an internet
environment, there are two types of losses experienced simultaneously: semantic-cultural
degradation, where cultural context is lost during the process of translation, and security concerns
involving metadata, attribution of authors, provenance data, and digital rights management (DRM).
This paper proposes a dual framework approach that assesses cultural context loss (CCL) in
cross-language literary adaptation by applying the concepts of internet security in terms of data
integrity, authenticity, non-repudiation, and access control. Using techniques and approaches from
the fields of computational linguistics, digital humanities, and cybersecurity, this study examines
how translation processes implemented using internet resources create vulnerability that is similar
to man-in-the-middle (MitM) attacks, where both the cultural context and digital identity can be
compromised. The Cultural Integrity and Security Model (CISM) is presented here as an
all-encompassing assessment model. The efficacy of this model is tested using empirical analysis
through the study of three different literary translation machines. In findings, the machine-assisted
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literary translations at a mean CCL rate of 34.7% show strong correlation (r = 0.71, p < 0.05) with
the weakness of provenance authentication procedures. Five specific areas of security weakness
have been identified, and recommendations have been made for securing literary translation
processes.

Keywords: Cultural Context Loss, Cross-Language Literary Adaptation, Internet Security, Digital
Rights Management, Cultural Integrity and Security Model (CISM), Man-in-the-Middle Attack.

1 Introduction

The practice of literary translation has traditionally been seen as a wholly humanistic art the creative
task of translating meaning beyond natural linguistic barriers (Dong, 2025; Aqeel & Ahmed, 2017). But
with today’s rise of networked digital technology, literary adaptation is now taking place in
internet-connected infrastructures: cloud-based NMT software applications, distributed content
management systems, decentralized digital repositories, and APIs for publishing platforms (Mubashir
& Batool, 2024). The move from analog to networked digital spaces has thus led to a whole host of new
issues emerging at the intersection of cultural studies, computational linguistics, and cyber security (Hoa
& Voznak, 2025; Tsai et al., 2004).

“Cultural Context Loss (CCL),” which can be characterized as “the degradation of culturally-specific
meaning content, implication, and sociolinguistic complexity during the translation process,” has already
been well-recognized as an inevitable consequence of literary adaptation between languages (Hambleton
et al., 2005; Force, 2020). It is worth noting, however, that very little academic research to date has
focused on how internet-enabled translation services compound CCL risks due to inherent architectural
and security weaknesses. Any time a work of literature undergoes an internet translation process via an
insecure channel or a poorly authenticated system, it leaves itself open not only to semantic errors but
also potential interference with its cultural identity, authorial information, and digital provenance.

The following sections will introduce three principal contributions to the field: (1) defining and
formalizing CCL in security contexts; (2) introducing a new evaluation framework called Cultural
Integrity and Security Model (CISM) consisting of a dual-axis framework for measuring cultural
security risks using concepts from internet security; and (3) empirical proof that weaknesses in
translation processes share parallels with classical security risks, specifically MitM attack surfaces, and
therefore should be handled using security standards such as ISO/IEC 27001 and NIST SP 800-53.

This paper proceeds as follows. Section 2 surveys related literature on CCL, theories of literary
translation, and models for internet security. Section 3 develops the theoretical base and introduces the
CISM model. Section 4 outlines the research methodology used. Section 5 reports findings from
empirical investigation involving three online NMT systems. Section 6 considers implications.
Section 7 summarizes conclusions and suggests areas for future study.

2 Literature Review

Cultural Context Loss in Literary Translation

The idea of equivalence in translation — how accurately a target-language translation conveys source
text meaning — has been subject to considerable academic discussion (Joshi et al., 2024; Esfehani &
Walters, 2018; Schumann et al., 2025). For instance, distinguished between intralingual, interlingual,
and intersemiotic translations, positing that absolute equivalence is impossible in interlingual and
intersemiotic translation (Krasitskii et al., 2026). In another development, it put forward the notion of
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dynamic equivalence, stating that translators should focus on the equivalent effect in the receptor
language, rather than on form implying an acceptance of purposeful cultural readjustment in translation
(Abdulkhassanov et al., 2025; Badham & Furlong, 2023).

Foreignization and domestication are central concepts; domestication involves adapting source text
culture according to target-culture conventions, while foreignization seeks to draw the target reader
towards the source culture. Both these translation techniques entail making conscious choices about
cultural retention and loss, but none can prevent CCL completely (Kang et al., 2025). The empirical data
from extensive parallel corpora, was able to show that there exist translational universals like
simplification and explicitation — hence, CCL may occur systematically, lending itself to computation
(Latif et al., 2022).

Neural machine translation technology has brought about an even greater level of intricacies to the
concept of CCL. The use of attention models in NMT can help greatly increase the overall accuracy of
translation, although later research indicated that NMT consistently tends to under-translate cultural
elements in the form of lexemes. The meaning of culturally encoded concepts such as Japanese amae
(self-indulgence), German Schadenfreude, and Tamil karunai (compassionate empathy) is either lost in
translation or distorted in its connotations (Turyskulov et al., 2025).

Internet Security and Digital Content Integrity

Internet security as a field focuses on ensuring the confidentiality, integrity, and availability (CIA triad)
of information in any networked systems (Cid et al., 2025). These properties, among which integrity is
especially significant in regard to literary adaptation, refer to the property of being assured that data was
not changed during storage and communication. In much the same way as data integrity ensures that
information will be received in its original form without alterations, semantic integrity should ensure
that translations will be received in their original cultural context.

Another concept that is of direct importance to literary provenance in the digital age is
non-repudiation, defined as an assurance that a person or system cannot refute the creation of a particular
piece of data. The use of digital signatures, hash functions, and blockchain technology has been
suggested in order to implement non-repudiation in digital literature (Dumka et al., 1996; Du et al.,
2025). At the same time, if the translation of a particular work differs from its original significantly, how
is non-repudiation achieved? What is a substitute method of attesting to its cultural fidelity?

The man-in-the-middle attack, where the attacker is able to observe and manipulate traffic traveling
between the two communicating entities, works both figuratively as well as literally as a security threat
in the translation pipelines on the Internet. The cryptographic downgrade attacks could be performed
against encrypted communication channels; likewise, during the traversal of unverified API gateways
or other intermediate third-party nodes, literary texts as well as their metadata become vulnerable to
manipulation (Rivera & Ayrapetyan, 2025).

The Intersection: Digital Literary Security

This connection between literature and cybersecurity has not received sufficient academic interest to
date. The e-book DRM systems show the gap that considered access control techniques and did not
touch upon content integrity issues. The security model for multilingual digital archives but did not
expand their research to cover dynamic translation processes. According to the authors, no research has
yet offered a single model that could assess both the quality of cultural protection and security of
real-time online translation systems at once.
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3 Theoretical Framework: The Cultural Integrity and Security Model
(CISM)

Conceptual Foundations

The underlying principle of CISM lies in the realization that the translation process undergone by a
literary piece via a translation pipeline over the Internet exhibits structural parallels with the transmission
of confidential information over a networked system. This is because, just like sensitive information, the
original artifact undergoes a transformation stage (translation or encryption/decryption), passes through
unreliable intermediate points, and reaches its destination without necessarily remaining representative
of the original artifact.

Study defines CCL formally as equation (1):
CCL(T) =1—Sim(Cs, Cy) (1
In which C; is the vector form of the cultural content in the source text, C; is the vector form of the
cultural content in the target text, and Sim () represents semantic similarity using cosine distance in the
bilingual embedding space. A CCL value of 0 indicates absolute cultural preservation while a value

closer to 1 indicates almost total destruction of culture. Through this formalization, CCL can be
conceptualized as a quantifiable signal similar to the bit error rate in communication engineering.

CISM Architecture

In figure 1 below shows the architectural framework for the CISM Pipeline process, where it is shown
how a literary work goes through the translation process in the context of the CISM management model.

Source Literary »| CSLI Annotator Cryptographic | NMT Translation > P(ésliit"ll"lrrz;r;s(l}a;fc)n
Text Repository Itural Marker ID Hash / Sieni » Engi
Cultural Marker ash / Signing ngine (CSLI Cheok)

A MitM Attack Surface

TLS 1.3 Encrypted Transport Layer | API Gateway with OAuth 2.0 / JWT Auth
An API Auth Vulnerability

Semantic Provenance Translator Cultural Access
Integrity Score Authenticity Score Accountability Score Equity Score

CISM Score (Weighted Harmonic Mean)
Threshold < 6.0 = Remediation Protocol

Figure 1: CISM translation pipeline architecture

Mapping CCL to Security Principles

CISM links four components of cultural integrity to four equivalent internet security principles to
develop an integrated language of analysis for interdisciplinary evaluation purposes. Table 1 shows the
complete CISM Evaluation Matrix.
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Table 1: CISM evaluation matrix - mapping cultural fidelity to security principles

S it Verificati
CISM Dimension e.c ul:l Y Measurement Criteria ert 1ca.10n
Principle Mechanism
Semantic Inteerit Data Integrity Cosine semantic similarity of cultural Hash-based semantic
grity (CIA) vectors; CSLI retention rate checksum
Provenance Authentication Digital signature chain validity; source Blockchain
Authenticity (PKI) attribution traceability provenance ledger
Translator - Audit trail completeness; translator ID Signed translation
o Non-Repudiation o .
Accountability binding to output manifests
Cultural.Access Availability Covergge Qf lqw-respgrce languages; Inclusive trair.ling
Equity pipeline inclusivity metric corpus audit

The CISM Scoring System

The CISM framework turns the above-mentioned four dimensions into a systematic assessment
framework measured using a scale of 0-10 in relation to each of the dimensions. The final CISM rating
is determined as a weighted harmonic mean of each dimension rating, where weight is determined
according to the importance of each of the dimensions in relation to a particular context (archival,
business, education). Importantly, when a CISM rating is below 6.0 for any individual dimension, it
activates a security-based solution to ensure that security in one dimension cannot be compromised for
the sake of another.

4 Methodology

Data Collection and Platform Selection

Three different NMT implementations, each representative of current commercially implemented
deployment paradigms in the market, were chosen for comparison: Platform A (translation software
provided by a major cloud provider in the form of an API), Platform B (open-source self-hosted NMT
platform), and Platform C (human-quality literary translation software). This sample of NMT
implementation paradigms allows for a broad comparison across market segments.

45 source texts were selected equally from three source languages, namely Tamil, Arabic, and Polish,
in order to provide a good representation of distant and morphologically complex languages with
culture-specific vocabulary challenging NMT software performance (Santos Jr et al., 2015; Squires,
2008). Tamil is an agglutinative language of the Dravidian family known for its extensive honorific
language registers. Arabic is an example of a morphologically rich language of the Semitic family with
significant Quranic intertextuality. Finally, Polish is an example of a language family of Slavic origin
with an extensive literary history and very complex inflection. All texts were literary in nature and
selected from the public domain for ease of translation. The target language used for all translations is
English, the most common target in digital publishing.

Cultural Context Loss Measurement

The measurement of CCL was conducted using a mixed methodological approach that incorporated both
computational and expert judgments. First, the culture-specific lexical items (CSLI) were extracted from
the source texts using bilingual lexicographic annotation and expertise of native-speaking experts. The
CSILs consisted of culture-specific nouns, honorifics, idioms, and intertextual literary references.
Secondly, CSLIs' translation strategies within the target texts were categorized into five different types:
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(1) Preserving equivalence — meaning is fully preserved

(2) Partial preservation with a gloss meaning is approximated with additional explanations
(3) Domestication — replaced with an equivalent item of the target culture

(4) Omission — missing from the target text

(5) Semantic inversion — meaning is reversed

Categories 3 through 5 were considered CCL cases. The inter-rater reliability for the three annotators
was calculated with the use of Cohen's Kappa statistic, resulting in « = 0.81.

Security Analysis Framework

The security analysis of the translation pipelines for each of the platforms was carried out using a variety
of techniques including static API security assessments based on the APl documentation, dynamic
analysis of the traffic generated through the API, and penetration testing on selected test systems. The
security analysis was performed following the OWASP API Security Top 10 2023 guidelines, paying
special attention to items API2:2023 (Broken Authentication), API13:2023 (Broken Object Property
Level Authorization), and API8:2023 (Security Misconfiguration).

5 Findings

Cultural Context Loss Rates

For all three platforms and three source languages (N = 45 texts), the average CCL rate was 34.7%
(SD =11.3%). The platform with the lowest overall average CCL rate was A (28.9%), owing to the use
of a larger multilingual training corpus and post-translational cultural correction module. On the other
hand, B displayed the highest CCL rate (41.2%) in accordance with its generalist design that did not
incorporate any literary domain adaptation. The C platform, despite its claim of human-in-the-loop
marketing translation, had a relatively high average CCL rate of 33.9%, casting doubt on the
effectiveness of human interventions in this process.

Fig 2b: Distribution of CSLI Treatment
Fig 2a: CCL Rate by Platform and Source Language Across All Platforms
60

Semantic

== Study Mean (34.7%) Inversion

. Platform A (Cloud API)
mmm Platform B (Open-Source NMT) Omission

50 4 mmm Platform C (Human-in-the-Loop)
47.3%

£
o

Equivalent
Preservation

CCL Rate (%)
w
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Figure 2: (a) CCL rates by platform and source language; (b) Distribution of CSLI treatment categories
across all platforms (N = 45 texts)
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The differences in CCL rates were clearly linked to the biases within training corpus construction.
Texts from the Tamil language yielded the highest average CCL rate of 42.1%, largely as a result of the
under-translation of honorifics and literary allusions to the Sangam period literature. Source texts in the
Arabic language ranked second in terms of CCL rate, which was 36.4%. Most common CSLIs included
kinship vocabulary and Quranic intertexts. Source texts from the Polish language generated the lowest
CCL rate (25.6%).

Figures 2a and 2b present the CCL rates disaggregated by platform and source language, and the
distribution of CSLI treatment categories across all evaluated translations.

Table 2: Detailed CCL and CISM scores by platform and source language

Source Semantic | Provenance | CISM

Platform Language CCL Rate Integrity Auth. Score
Platform A (Cloud API) Tamil 38.1% 6/10 4/10 7.2
Platform A (Cloud API) Arabic 32.0% 6/10 5/10 6.8
Platform A (Cloud API) Polish 16.6% 8/10 6/10 7.5
Platform B (Open-Source) Tamil 47.3% 3/10 2/10 5.1
Platform B (Open-Source) Arabic 41.2% 4/10 2/10 4.5
Platform B (Open-Source) Polish 35.1% 5/10 3/10 5.8
Platform C (Human-Loop) Tamil 41.0% 5/10 3/10 6.4
Platform C (Human-Loop) Arabic 36.1% 6/10 4/10 6.1
Platform C (Human-Loop) Polish 24.6% 7/10 5/10 6.7

Table 2 summarizes the Cultural Context Loss (CCL) rates and CISM evaluation scores across the
three translation platforms and source languages. The table compares semantic integrity, provenance
authenticity, and overall CISM performance for Tamil, Arabic, and Polish literary translations. The
results indicate that Platform A achieved the best overall performance, while Platform B demonstrated
the highest CCL rates and weakest security-oriented evaluation scores.

CISM Dimension Scores

Semantic
Integrity

—&— Platform A
Platform B
=& Platform C
== Remediation Threshold {6.0)

Provenance
Authenticity

Cultural
Access Equity

Translator
Accountability

Figure 3: CISM radar chart comparing Platform A, B, and C across four dimensions
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Figure 3 shows the CISM radar diagrams for both platforms against all four evaluation criteria, where
the 6.0 remediation criterion is shown. Platform B does not reach the criterion in any one of the four
dimensions, thus showing quality defects in general. Platform A surpasses the criterion in three out of
four dimensions, where only Provenance Authenticity poses problems to all platforms.

Security Vulnerabilities in Translation Pipelines

Security assessment showed that all three platforms had at least one vulnerability classified as critical or
high according to the OWASP API Security guidelines. Platform A was vulnerable due to weak object
level security of the API that allowed retrieving cached translations owned by other API users a clear
violation of cultural confidentiality as regards literary works not yet published. The implementation of
Platform B was configured by default as HT'TP connection despite the fact that the official deployment
guideline recommends use of HTTPS connection, which creates a perfect condition for MitM attacks on
the transport layer level.

Finally, there was a lack of attestation of translation origin using digital signature mechanisms. The
digital signatures available in source document metadata were not propagated to translated documents;
hence, any user receiving translated content could not cryptographically attest that the translated
document had come from an authenticated source document as shown in table 3.

Table 3: Security vulnerabilities identified by platform and OWASP category

Vulnerability Category Platform A | Platform B | Platform C Description
Broken Object-Level High (7/10) Critical Medium Cached translations retrievable by
Auth (API2) £ (9/10) (5/10) unauthorized consumers
Broken Authentication Medium . . API keys transmitted in URL
High (8/1 High (7/1 D
(AP12) (5/10) igh (8/10) igh (7/10) parameters (RFC 6750 violation)
Security Critical HTTP default deployment; no HTTPS
Low (2/1 L 1
Misconfiguration (APIS8) ow (2/10) (8/10) ow (3/10) enforcement
Provenance non- . . . No cryptographic attestation carried
repudiation High (7/10) | High (7/10) | High (7/10) forward to translated output
Transport Encryption Critical Unencrypted traffic on self-hosted
L 1/1 Low (2/1 .
Gap ow (1/10) (9/10) ow (2/10) default configuration

Correlation Between CCL and Security Deficiencies

The Pearson correlation analysis performed on platform-level CCL rates vis-a-vis the overall OWASP
score obtained from security analysis indicated a fairly good correlation (r = 0.71, p < 0.05) between
these two variables, implying that platforms with poor security architectures also generate higher CCL
levels. Although causation cannot be deduced through a correlation alone, a possible cause-and-effect
relationship does exist in the sense that platforms with less investment in the quality of the overall
architecture would also put less effort into the quality of the translation process as shown in
figure 4(a) and 4(b).
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Fig 4a: CCL Rate vs. Security Score

Shakhlo Botirova et al.

Fig 4b: Security Vulnerability Severity
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Figure 4: (a) Scatter plot of CCL rate vs. OWASP security score across 45 texts, with regression trend line (r = 0.71,
p < 0.05); (b) Security vulnerability severity by category and platform

6 Discussion

Theoretical Implications

The results obtained from this study show that cultural context loss in literary adaptations made through
the Internet falls under the purview of CISM because the phenomenon in question is, in fact, an
information security issue. Semantic distortion can be seen as a case of data corruption, whereas the
inability to trace back the origins of the text in question is a case of failure to authenticate it (Bai & Lei,
2025; Anjum et al., 2016).

The contribution of the theory of CISM to the scientific community lies in the possibility of
developing an integrated vocabulary that would facilitate collaboration between information security
professionals and literary scholars in the formulation of evaluation criteria. Seeing CCL as a kind of data
integrity breach will make it possible to apply existing techniques and tools for securing IT systems to
address this issue.

Practical Recommendations

From the above-mentioned results, the recommendations to software developers and policy makers who
deal with internet literary translation systems. These recommendations have been presented in the form
of a table 4.
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Table 4: Practical recommendations for secure cultural preservation in NMT pipelines

Implementation
Recommendation Description P Expected Benefit
Approach
Translation APIs attach Blockchain-based -
. . . . o Eliminates non-
Cryptographic cryptographic hashes at ingestion distributed ledger; repudiation ean: enables
Provenance Chains | and produce signed attestations W3C Verifiable P 1on gap, enan
. . copyright audit trail
linking output to source. Credentials standard
Dedicat Itural sensitivit Post-h ality gat
CSLI-Aware edicated cultural sens o OStI0¢ quatity gates Reduces CCL rate by
. modules flag culture-specific in CI/CD translation . . .
Translation . .. targeting high-risk
- lexical items for mandatory pipelines; fine-tuned . ..
Pipelines . translation decisions
human review. LLMs
OWASP API All literary translation APIS must Aut(.)mated DAST Eliminates transport and
. pass OWASP API Security Top scanning; penetration ..
Security . . . authentication
. 10 audit before production testing; RFC 6750 e
Compliance vulnerabilities
deployment. adherence
Platforms publish and Creates accountabilit
A pubH SLA framework . Y
Cultural Fidelity contractually commit to CISM- mechanism and
. modeled on cloud . .. .
SLAs based cultural fidelity thresholds o incentivizes quality
.. availability contracts .
(minimum 6.0/10). investment
NMT systems incorporate low- . Addresses systematic
. .. Corpus expansion .
Inclusive Training | resource language data to ensure o under-translation of
. programs; multilingual . .
Corpora cultural access equity for . Tamil, Arabic
R transfer learning .
minority literatures. honorifics

Limitations and Future Work

There are several limitations that limit the generalizability of this experiment. For example, the
collection of the corpus only included 45 source texts in three different languages; thus, expanding the
corpus to include more documents would provide stronger statistical analysis capabilities and enable
subgroup analysis. Additionally, the security evaluation experiments performed were based on
controlled test environments and cannot represent the security configuration of production environments
that can be dynamically adjusted. Finally, the measurement methodology for the CCL, even though
well-defined, includes an element of subjective analysis by experts that introduces inter-rater differences
that cannot be fully accounted for using Cohen's Kappa.

Possible future research ideas include: (1) development of an automatic system for measuring CCL
values verified against expert judgments; (2) longitudinal evaluation of changes in CCL due to security
patching in different platforms; (3) adaptation of CISM to analyze non-English target languages; and (4)
using CISM in security audit processes similar to SOC 2 or ISO/IEC 27001.

7 Conclusion

In this paper, it was posited that cultural context loss in cross-language literature adaptation in
internet-based translation systems is not just an issue related to humanities but also an information
security issue. The model proposed here, which is the Cultural Integrity and Security Model (CISM),
offers a methodological approach for analyzing these dual issues by integrating data integrity,
authentication, non-repudiation, and availability into cultural integrity assessment. Analysis of three
NMT-based commercial systems indicated average CCLs of 34.7%, and security threats were noted in
the architecture design of the translation pipeline, where cryptography was not utilized, API
authentication mechanisms were inadequate, and unencrypted transmission took place. It was found that
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there was a statistically significant correlation between severity of CCLs and security deficiencies in the
systems analyzed (correlation coefficient, r =0.71; p <0.05). Given the shift of literary heritage to digital
environments and networks, the safety of such environments and networks as bearers of literary culture
requires the same amount of diligence in its study and application as any other information system, be
it finance, healthcare, or government. Culture is information. The authenticity and reliability of that
information need to be protected at the same level of security as any other critical information
infrastructure.
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