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China. tion is markedly uneven, a pattern shaped by the novel’s geography, thematic ori-
entation, and regional cultural texture. Ecological items constitute the largest cate-
gory, accounting for 27.39% of the corpus. Strategy use also varies by CLW type:
material CLWs tend to be rendered literally; linguistic CLWs are more often trans-
lated freely, with free translation accounting for 51.4%; religious CLWs show a
stronger tendency toward literal transliteration, and their transliteration rate reaches
13.8%, higher than that of other CLW categories. The model does not replace close
reading; rather, it disciplines it by supplying a replicable means of tracing infor-
mation transfer in literary translation. It also offers a methodological point of de-
parture for corpus-informed studies of culturally dense texts.
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1. Introduction

Western Chinese literature often carries regional lifeworlds and ethnic affiliations in lexical and discursive forms that
resist simple cross-linguistic replacement. Its overseas circulation has widened with the Belt and Road Initiative and
related cultural policies, yet the assessment of translation remains largely intuitive. What passes for critical judgment
is too often impressionistic accumulation: perceptive at points, but difficult to verify and almost impossible to repli-
cate.

Xue Mo’s Desert Rites (Da Mo Ji) brings this methodological problem into sharp relief. Set in the Hexi Corridor
of Gansu Province, the novel is thick with folk ritual, religious idiom, and dialect-inflected expression. The English
translation extends the novel’s readership, but the density of culture-loaded words (CLWs) makes purely qualitative
appraisal inadequate. Close reading can clarify particular choices; it cannot, by itself, disclose whether such choices
form a recurrent pattern.
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CLWs refer here to lexical units heavily marked by culture-specific meaning, for which target-language equiva-
lents are absent, unstable, or only partially commensurate. Translation therefore hinges on a persistent tension be-
tween conserving source-cultural specificity and securing reader intelligibility. This tension is not a neat binary.
Strategies may overlap, counteract one another, or redistribute semantic pressure across the translated text. If such
choices are patterned rather than episodic, the pattern itself warrants examination.

This study asks how CLWs are distributed in Desert Rites, what textual functions they carry, how translation
strategies correspond to entropy shifts across five dimensions, and whether a stable relation can be observed between
CLW type and strategy choice. Without such correspondence, claims about translational regularity would remain
tenuous.

To examine these issues, the article constructs a five-dimensional entropy scheme: cultural information density
(H1), reader cognitive load (H2), fidelity of cross-cultural transfer (H3), divergence of linguistic form (H4), and
transmission efficiency under channel constraints (H5). The scheme draws on information theory conceptually rather
than importing its mathematical formalism wholesale. By adapting entropy as an index of distribution, density, and
loss, it offers a way to measure how culturally heterogeneous lexical items are reconfigured in translation. In doing
so, the study shifts translation evaluation from impressionistic commentary toward a more accountable empirical
procedure.

2. Literature Review

Scholarship on CLW translation has long operated within a qualitative paradigm. Zhang et al. (2025) proposed
knowledge graphs as instruments for CLW semantic integration; Pan et al. (2025) argued for the priority of for-
eignization in Traditional Chinese Medicine translation; Guo (2024) examined context-sensitive strategy adjustment
in Chinese-Spanish CLW rendering. Cognitive and sociological frameworks have also been brought to bear: Yu
(2023) drew on schema theory to probe the translation of folk-cultural expressions in Mo Yan’s fiction, while Feng
and Wu (2023) read translator behavior in the English version of Lu Yao’s Life through the lens of capital theory.
Luo and Huang (2025) investigated culture-specific item treatment in Yu Hua’s The Seventh Day, and Wang et al.
(2026) traced localization strategies in the English translation of Black Myth: Wukong.

Information-theoretic approaches have entered translation studies more recently, though their foothold remains
precarious. Chen and Yan (2024) identified translation entropy as a productive index of translation effort and quality;
Guo and Liu (2025) incorporated dependency distance alongside information entropy in corpus construction; Liu and
Li (2025) developed an entropy-based algorithm for interpreting simplification research; Cheng and Zhang (2024)
applied information entropy to free trade agreement translation. On Desert Rites itself, Yang (2024) examined its
folkloric spiritual writing, Zhao and Guo (2023) traced the imprint of Liangzhou Xianxiao on narrative structure, and
Wang (2025) explored the translation of sound narrative.

What this survey reveals is a structural bifurcation. On one side stands a body of qualitative work that generates
rich case-specific insight into translation phenomena—the cognitive choices, cultural negotiations, and stylistic de-
cisions that define individual translators’ encounters with Mo Yan, Lu Yao, or Yu Hua. Admittedly, these studies
have produced real advances in understanding how folklore, local color, and culture-specific items migrate across
languages. Yet their conclusions resist generalization: they depend on interpretive frameworks that are difficult to
operationalize and impossible to replicate across corpora. On the other side, information-theoretic methods—capable
in principle of systematic, reproducible measurement—have not been extended to literary texts of strong regional
and folkloric character. Their application has remained confined to general corpora or to non-literary domains such
as legal and interpreting texts. Scholarship on Desert Rites itself has not escaped this constraint; it remains anchored
in humanistic interpretation.

The gap is therefore precise: there exists no quantitative model capable of measuring, in a systematic and verifiable
manner, the information complexity and cultural density of literary texts saturated with regional and folkloric ele-
ments. Without such a model, judgments about translation patterns, translator cognitive effort, and translation quality
for works of this type rest on ground that lacks empirical purchase. The present study intervenes at this juncture.

3. Theoretical Framework

3.1 Information Theory Foundations

Shannon’s (1948) information theory places entropy at the center of communication. For a discrete random variable
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X, entropy is expressed as
HO0 = = ) p (x)logap (e,
i

where p(x;) denotes the probability of outcome x; within a specified feature space. The negative logarithm
gives rare events greater informational weight; frequency, in this sense, is not a neutral count but a measure of infor-
mational pressure.

The present study does not import Shannon’s formula as a strict mathematical template. Such an application would
require a stable probability distribution over discrete outcomes, a condition literary translation seldom satisfies with-
out considerable reduction. Instead, the study adopts the logic of entropy: information quantity varies with distribu-
tion, concentration, and rarity. In translation analysis, this logic makes it possible to examine source-text density,
structural complexity, and cultural load as measurable tendencies rather than as intuitive impressions.

Channel capacity, expressed in Shannon-Hartley terms as

C = Blog,(1+ S/N),

marks the upper limit of reliable transmission in a noisy channel. Translation can be read in analogous terms.
Source encoding, translator mediation, and target decoding form a transmission chain in which fidelity is never ab-
solute, yet not beyond assessment. In this article, channel capacity is not calculated directly through the Shannon-
Hartley formula; it serves as a theoretical limit against which the composite efficiency measure in HS is specified.

3.2 Five-Dimensional Entropy Model

The five-dimensional model reworks entropy for distinct aspects of translation. In each dimension, the feature space
and probability function p(x;) are defined according to the behavior under examination. All values are normalized
to the interval [0,1], allowing comparison across dimensions without assuming that the dimensions are identical in
kind.

Cultural Density Entropy (H1) measures the concentration of culture-specific meaning within a lexical unit. His-
torical reference, customary practice, religious association, and value-laden implication all enter this dimension. Here,
p(x;) is represented by the average type-token ratio of the source and target items within their respective sentential
contexts, thereby indexing lexical singularity:

H; = — Z p (cultural feature;)log,p(cultural feature;).

l

A value close to 1 points to a low-frequency item carrying dense cultural information, such as a rare folk-ritual
term. Recurrent dialect markers, by contrast, tend to yield lower H1 values.

Cognitive Load Entropy (H2) registers the interpretive burden placed on target readers. Lexical unfamiliarity, syn-
tactic complication, and dependence on background knowledge all intensify this burden. In this study, p(x;) is de-
rived from normalized lexical expansion: the ratio of target word count to source word count, linearly rescaled to
[0,1] over the range [0.5,5]. Thus,

H, = — ) p (expansion unit;)log,p(expansion unit;).

l

Given the compactness of Chinese monosyllabic and disyllabic forms and the frequent explicitation of English
translation, higher H2 values indicate greater formal expansion and heavier processing demand. This treatment is
consistent with Gutt’s (1991) account of cognitive cost in relevance theory.

Cultural Transfer Entropy (H3) indexes the degree of lexical correspondence retained across languages. p(xi) is
derived from lexical correspondence between source and target: after tokenization (jieba for Chinese; re-
gex/whitespace for English), it is computed as the ratio of the smaller to the larger count of distinct tokens, min(|S|,
[T]) / max(|S], |T|), rescaled to [0,1]:

H; = — Z p (semantic overlap unit;)log,p(semantic overlap unit;).

l
A value of 1 indicates balanced lexical correspondence between source and target; values near 0 indicate strong
lexical asymmetry. This metric follows Koller’s (1979) view of equivalence as graduated rather than binary.
Formal Asymmetry Entropy (H4) records structural divergence between source and target expression. p(x;) is
calculated through the normalized difference between mean character length per token in the source and target texts:
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H, =— Z p (formal divergence unit;)log,p(formal divergence unit;).

The typological distance between Chinese and English, visible in morphology, syntax, and orthography, often
produces moderate or high H4 values. A monosyllabic Chinese term rendered as a descriptive English phrase yields
high H4; the transliteration of a proper noun usually yields low H4.

Channel Capacity Entropy (H5) functions as an index of transmission efficiency under cognitive constraint. It is
calculated as

Hs = H3 X (1 — |H, — 0.5]).

H3 here is a lexical-level proxy for cross-lingual transfer; embedding-based semantic similarity (e.g., LaBSE) is
left to future work, while |H, — 0.5] penalizes deviation from a balanced processing load. The formula assumes an
asymmetric constraint: over-elaboration and under-specification both reduce communicative yield. H5 therefore
reaches its strongest value when semantic content is preserved and cognitive demand remains moderate. H1 and H4
are not inserted directly into the formula, yet they shape the conditions under which H2 and H3 vary; their influence
is traced through corpus-wide distribution rather than through immediate algebraic inclusion.

3.3 Translation Strategy Classification

Foreignizing procedures, including transliteration, literal translation, annotation, and amplification, retain source-
cultural markers with varying degrees of explicitness. Such decisions usually raise H1 and H4, and they often increase
H2 as well. Domesticating procedures, including free translation and omission, redistribute the burden differently:
they reduce H1 and H4, regulate H2, and may preserve H3 and H5 when semantic loss remains limited. Strategy
selection is therefore best understood as entropy regulation, not as loyalty to a fixed doctrine.

The foreignization-domestication continuum remains useful, but only if it is not treated as a static taxonomy. Ac-
tual translation decisions show repeated adjustment under local textual constraint. To examine these adjustments at
corpus scale, this study employs the Translation Entropy Model Construction and Dynamic Optimal Entropy Band
Identification System. Written in Python 3.8, the system comprises a context-sensitive calculator for the five entropy
dimensions, using jieba for Chinese tokenization and a regex/whitespace tokenizer for English, with cross-lingual
transfer computed at the lexical level (a distinct-token correspondence ratio); a corpus analyzer for standardized
processing of all 157 CLW entries; and a statistical module for descriptive statistics, inferential testing, correlation
analysis, and predictive modeling. The resulting data constitute the empirical basis for the analyses in Sections 4 and
S.

4. Results
4.1 CLW Type Distribution

The English version of Desert Rites yields 157 culture-loaded words, which fall into five categories: ecological items
(43, 27.39%), linguistic items (37, 23.57%), religious items (29, 18.47%), social items (25, 15.92%), and material
items (23, 14.65%). This distribution is not a neutral statistical residue. It maps the novel’s thematic gravity and its
anchoring in the Hexi desert landscape. Ecological CLWs occupy the largest share because the desert is not merely
a setting but a governing narrative condition. Linguistic CLWs follow closely, marking the extent to which dialectal
expression shapes the texture of narration. Religious items register the folk belief systems through which communal
order is imagined and maintained; social items mark kinship, hierarchy, and rural interaction; material items locate
cultural specificity in everyday objects and practices. If the ecological and linguistic layers were thinner, the entropy
profile of the text would assume a markedly different form.

4.2 Five-Dimensional Entropy Overview
Table 1 presents descriptive statistics for the five entropy dimensions across all 157 CLWs.

Table 1. Descriptive Statistics of Five-Dimensional Entropy Values (N = 157)

Dimension N M SD Min P25 Mdn P75 Max Skew. Kurt.
H1 Cultural Density 157 0.989 0.038 0.772 1.000 1.000 1.000 1.000 —4.404 20.399
H2 Cognitive Load 157 0.375 0.275 0.000 0.111 0.333 0.556 1.000 0.996 0.073
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Table 1 Continued

Dimension N M SD Min P25 Mdn P75 Max Skew. Kurt.

H3 Cultural Transfer 157 0.578 0.277 0.053 0.357 0.500 0.750 1.000 0.338 —0.999
H4 Formal Asymmetry 157 0.580 0.195 0.000 0.478 0.636 0.727 0.864 —1.036 0.362
H5 Channel Capacity 157 0.411 0.160 0.026 0.315 0.417 0.500 0.611 —0.573 —0.361

H1 (M = 0.989) presents a left-skewed, leptokurtic distribution, pointing to consistently high retention of cultural
information. H2 (M = 0.375, CV = 73.3%) shows the widest dispersion; cognitive burden is therefore the least
stable dimension in the corpus. H3 (M = 0.578) approximates normality, marking a moderate degree of uncertainty
in cultural transfer. H4 (M = 0.580) records moderate-to-high formal asymmetry, a pattern consistent with the typo-
logical distance between Chinese and English. H5 (M = 0.411), by contrast, clusters more tightly, suggesting com-
paratively steady transmission efficiency.

4.3 Entropy by Translation Strategy

Tables 2 and 3 present strategy-specific entropy values and frequency distributions.

Table 2. Five-Dimensional Entropy Values by Translation Strategy

Strategy n H1 H2 H3 H4 HS5
Literal Translation 61 0.993 (0.019) 0.362 (0.214) 0.570 (0.244) 0.600 (0.157) 0.424 (0.128)
Free Translation 61 0.988 (0.044) 0.391 (0.312) 0.571 (0.286) 0.546 (0.231) 0.398 (0.178)
Amplification 12 0.970 (0.067) 0.496 (0.304) 0.493 (0.297) 0.653 (0.159) 0.368 (0.178)
Transliteration 12 1.000 (0.000) 0.176 (0.153) 0.819 (0.270) 0.586 (0.171) 0.524 (0.136)
Omission 7 0.976 (0.063) 0.373 (0.402) 0.568 (0.353) 0.532(0.277) 0.351 (0.208)
Annotation 4 1.000 (0.000) 0.556 (0.240) 0.364 (0.117) 0.648 (0.063) 0.311 (0.124)

Note. Data presented as M (SD)

Table 3. Frequency Distribution of Translation Strategies

Translation Strategy Frequency Percentage (%)
Literal Translation 61 38.85
Free Translation 61 38.85
Amplification 12 7.64
Transliteration 12 7.64
Omission 7 4.46
Annotation 4 2.55
Total 157 100.00
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Literal and free translation dominate (38.85% and 38.85%, respectively). Literal translation achieves the highest
H1 (0.993) with moderate cognitive load. Free translation shows lower formal asymmetry (H4 = 0.546), indicating
greater flexibility. Transliteration displays a “high-fidelity, low-processing” pattern (highest H1 = 1.000, H3 = 0.819,
HS5 = 0.524; lowest H2 = 0.176). Amplification shows the highest H2 (0.496). Omission yields the lowest H1 (0.976)

and H5 (0.351).

4.4 Entropy by CLW Type

Table 4. Five-Dimensional Entropy Values by CLW Type

CLW Type H1 H2 H3 H4 H5 n
Ecological 0.996 (0.025) 0.277 (0.177) 0.640 (0.247) 0.630 (0.142) 0.454 (0.121) 43
Material 1.000 (0.000) 0.250 (0.157) 0.711 (0.253) 0.647 (0.143) 0.493 (0.113) 23
Religious 1.000 (0.000) 0.349 (0.207) 0.583 (0.253) 0.614 (0.203) 0.428 (0.129) 29
Social 1.000 (0.000) 0.299 (0.301) 0.673 (0.310) 0.634 (0.182) 0.439 (0.178) 25
Linguistic 0.959 (0.065) 0.638 (0.292) 0.356 (0.192) 0.418 (0.198) 0.278 (0.162) 37

Note: Data presented as M (SD).

Linguistic CLWs exhibit the highest H2 (0.638), lowest H3 (0.356), and lowest H5 (0.278), indicating the greatest
translation difficulty. Material CLWs show the opposite pattern: lowest H2 (0.250), highest H3 (0.711), and highest
HS5 (0.493), demonstrating the highest information transfer efficiency. Ecological CLWs show the highest H4 (0.630)
but good cultural transfer (H3 = 0.640). Social CLWs display the largest standard deviations across multiple dimen-
sions, reflecting high internal heterogeneity.

4.5 Strategy-Type Cross-Distribution

Table 5. Cross-Distribution of Translation Strategies and CLW Types

CLW Type Literal Free Ampl. Translit. Annot. Onmis. Total
Ecological 16 18 1 4 2 2 43
Material 15 6 0 2 0 0 23
Religious 14 7 2 4 1 1 29
Social 5 11 4 2 1 2 25
Linguistic 11 19 5 0 0 2 37
Total 61 61 12 12 4 7 157

Note. “Ampl.” = Amplification; “Translit.” = Transliteration; “Annot.” = Annotation; “Omis.” = Omission.

Material CLWs show a clear preference for literal translation (65.2%), suggesting that object-bound cultural terms
often retain their semantic contours across languages. Linguistic CLWs, by contrast, are more often handled through
free translation (51.4%), since dialectal force and pragmatic coloration seldom survive direct formal transfer. Eco-
logical CLWs occupy a less settled position: literal and free translation are nearly balanced (16:18), while translitera-
tion also appears with some frequency (9.3%). Religious CLWs lean toward literal translation (48.3%), though their
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relatively high rate of transliteration (13.8%) indicates that certain ritual or doctrinal terms resist semantic substitution.
Social CLWs show the widest strategic dispersion, with free translation only marginally dominant (44.0%), a pattern
that reflects the semantic instability of kinship, hierarchy, and rural interaction terms across cultural systems.

5. Discussion
5.1 Strategy Efficiency from an Information-Theoretic Perspective

The results show that information-transfer efficiency varies across translation procedures, but this variation does not
support a simple hierarchy of better and worse strategies. Literal translation retains cultural density with relative
stability while keeping cognitive load within a narrower range. This pattern accords with Nida’s (1964) formal equiv-
alence, in which source-language structure remains a decisive criterion. Free translation operates differently: it ac-
cepts greater formal asymmetry and relocates meaning from linguistic surface to communicative effect, thereby ap-
proaching the logic of dynamic equivalence.

Before the group differences were interpreted, Kruskal-Wallis tests were used to examine whether entropy values
varied by CLW type and translation strategy. Given the unequal group sizes across strategies, a non-parametric pro-
cedure was more appropriate than a parametric alternative. CLW type produced significant differences across all five
entropy dimensions (HI-H5, all p <.001), indicating that lexical category strongly conditions entropy profiles.
Translation strategy, however, yielded a narrower pattern of significance: differences appeared only in H2 (H =
14.495, p =.013) and H3 (H = 11.669, p = .040), while H1, H4, and H5 remained statistically non-significant.
Dunn’s post-hoc test with Bonferroni correction further showed that transliteration imposed a significantly lower
cognitive load than amplification (p = .024). Full statistics are reported in Table 6.

Table 6. Kruskal-Wallis Test Results for Entropy Dimensions by CLW Type and Translation Strategy

CLW Type (df=4) Translation Strategy (df=5)
Entropy Dimension
H P H P Sig.

H1 (Cultural Density) 55.617 <.001 4.753 447 **% [ ns

H2 (Cognitive Load) 40.490 <.001 14.495 .013 HHE ) *
H3 (Cultural Transfer) 36.139 <.001 11.669 .040 HEE ) *
H4 (Formal Asymmetry) 33.368 <.001 2.407 .790 **% / ns
H5 (Channel Capacity) 31.549 <.001 10.040 .074 **% /ns

Note. Sig. column shows significance for CLW Type / Translation Strategy respectively. * p < .05; *** p < .001; ns = not significant. Post-hoc Dunn’s
test with Bonferroni correction applied where significant: Transliteration showed significantly lower H2 than Amplification (p = .024).

Transliteration (n = 12) follows a distinct informational trajectory. By conserving the source-language signifier, it
regulates cultural loss yet frequently compels an increased decoding burden for the target reader. What may appear
conservative is, in entropy terms, a redistribution of cognitive effort rather than its reduction. This characterization,
however, should be treated with caution given the relatively small number of cases involved, and replication with
larger samples remains necessary before the pattern can be generalized. Amplification operates through an opposing
mechanism: the introduction of redundancy curtails interpretive indeterminacy, but the resulting expansion elevates
channel load. If redundancy were excessive, transmission efficiency would decline; if insufficient, semantic opacity
would persist. The equilibrium between informational completeness and channel constraint thus remains contingent,
not fixed.

5.2 CLW Type Influence on Information Transfer

The divergence between linguistic and material CLWs is analytically instructive. Where cultural information is
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structurally fused with the linguistic medium itself—dialects, rhetorical figures, allusive coinages—the encoding
vehicle and the encoded meaning become mutually constitutive, and translation loss is less a contingent failure than
a structural necessity. Material CLWs, anchored in perceivable physical referents, carry a cross-cultural transferabil-
ity that linguistically embedded items cannot replicate: their meaning is partially recoverable through the object itself,
independent of the source-language form. This asymmetry maps onto the premises of Sapir-Whorfian linguistic rel-
ativity, which holds that language does not merely name a pre-given world but actively shapes the conceptual cate-
gories through which that world is apprehended. Social CLWs complicate the picture further: their high internal
heterogeneity means that no single strategy template can accommodate the range of cultural configurations they
encode. Translator decision-making here is irreducibly context-sensitive, and any account that treats strategy selec-
tion as rule-governed will misrepresent the actual cognitive work involved.

5.3 Strategy-Type Interaction Mechanism

The cross-distributional pattern discloses a strategy-matching mechanism anchored in the informational properties of
CLW types rather than in prescriptive norms. The literal preference of material CLWs and the free-translation pref-
erence of linguistic CLWs are not arbitrary: each reflects the degree to which cultural meaning is separable from its
source-language encoding. This correspondence furnishes information-theoretic support for Venuti’s (1995) domes-
tication—foreignization framework, grounding what has often remained a theoretically underdetermined opposition
in measurable differences of entropy behavior. The elevated transliteration rate for religious CLWs suggests that
established cross-linguistic channels—formed through historical contact and prior translation conventions—reduce
the informational cost of form preservation in this domain. Social CLWs’ strategy dispersal, far from indicating
translator inconsistency, registers a rational response to genuine semantic heterogeneity: where the source material
does not cohere around a stable cultural logic, no single strategy can govern without distortion.

6. Conclusion

This study brought a five-dimensional entropy model to bear on 157 CLWs drawn from the English translation of
Desert Rites, with three principal findings. CLW type distribution is markedly uneven, patterned by the novel’s the-
matic and geographic constitution rather than by chance. Different translation strategies carry distinct entropy signa-
tures: literal translation excels in cultural density retention, transliteration exhibits a high-fidelity, low-processing
profile, and free translation absorbs formal asymmetry at the cost of source-cultural specificity. A systematic strategy-
type matching mechanism obtains, reflecting translators’ recurrent, if largely tacit, calibration of information transfer
across CLW categories.

The theoretical contribution lies in introducing information-theoretic measurement into CLW translation research,
establishing a quantitative framework that does not depend on the researcher’s interpretive position. Were this frame-
work absent, evaluation of translation quality for texts of strong regional and folkloric character would remain con-
fined to impressionistic judgment. Practically, the findings suggest that strategy selection tracks the informational
architecture of CLW types: literal translation proves most defensible for referentially grounded material CLWs, free
translation for linguistically embedded items where form and meaning are inseparable, and transliteration for reli-
gious CLWs where cross-linguistic channels are already established. The study is not without constraints: the corpus
draws from a single text, and the operationalization of individual entropy dimensions invites further refinement.
Subsequent research should test the model’s generalizability across a wider range of literary texts and employ infer-
ential statistics to move beyond descriptive correlation toward causal analysis.
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