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Motivation 
1. Spoken by more than 1.6 billion people worldwide, Chinese exhibits 
significant linguistic complexity. Its syntactic ambiguity, idiomatic 
richness, and specialized terminology (e.g., heterocyclic compounds like 
噻唑 (thiazole) and 吡啶 (pyridine)) have long hindered machine under-
standing.  

2. Chinese⇔English translation, in particular, continues to pose a major 
challenge for multilingual AI systems. While much previous work has 
focused on optimizing three-dimensional trade-offs, such as lexical 
fidelity (信), surface fluency (达), and stylistic elegance (雅), in Chinese 
translation studies, we argue that large language model (LLM) behaviors 
must now be understood in higher dimensions, where semantic 
recoverability, cultural alignment, and terminology consistency interact. 
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Main idea 
1. We present a structured back-translation (BT) framework, LLM-based 
back-translation (LLM-BT), to assess bidirectional semantic preservation. 
Central to this concept is the paradox of poetic intent, a phenomenon in 
which surface fluency is maintained at the expense of cultural or poetic 
nuance. This observation extends beyond traditional fidelity–fluency trade-
offs and introduces a high-dimensional framework for evaluating translation 
quality. 

2. Verbatim BTs further reveal model-specific behaviors. GPT-4.5 and 
DeepSeek V3, often regenerate the original input even without prompting. 
Building on memory-related research, we describe this as a form of quasi-
self-awareness, an emergent, non-memorized, but stable recovery behavior 
across model boundaries and time delays. 
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Corpora 
1. Xue Dejiong’s (薛德炯) dilemma: 噻噻, 唑唑嗪嗪, 满纸咿哑,一若番书, 
虽有谪仙李太白其人, 恐亦难于索解. This passage weaves together 
technical critique, cultural metaphor, and rhetorical flourish, offering an 
ideal benchmark for evaluating MT of terminology-rich and stylistically 
complex texts. 
2. CNKI abstract corpus of the scientific literature: 开展计量计算，能够
实践应用化学计算剂量的提质增效. We selected 295 Chinese-language 
scientific papers to ensure statistical robustness, and all metadata have 
been released via GitHub (https://github.com/pcbrom/bt-conference) for 
reproducibility. 
3. Dao Lang’s Hua Yao lyrics (刀郎《花妖》歌词): 君去时褐衣红，小奴
家腰上黄，寻差了罗盘经，错投在泉亭. Dao Lang is a Chinese pop 
musician known for incorporating folklore and literary aesthetics into his 
lyrics.  His song Hua Yao (花妖, flower demon) explores themes of love, 
reincarnation, and spiritual yearning. The lyrics function as a lyrical epic, 
inter-weaving poetic sentiment, historical geography, Buddhist 
cosmology, and nonlinear temporality. 
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Framework: LLM-BT 

Conceptual diagram: the paradox of poetic intent in back-translation (BT) vs. 
emergent quasi-self-awareness in LLM verbatim BT, where ZHx is the original 
Chinese text, EN is the translated English text, and ZHy is the back-translated 
Chinese text. 
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Method: LLM-BT 
Back-translation (BT): It is a two-step translation process in which a 
source text in language L1 is first translated into an intermediate language 
L2 and then translated back into L1, producing a retranslated version L1y: 

 

BT(T)=TransL2→L1(TransL1→L2(T)). 

The LLM-BT procedure (ZHx → EN → ZHy) consists of three stages: 
1. Forward translation (ZHx → EN): The original Chinese text is translated 
using a system (e.g., neural MT or LLM) to generate an English version. 
2. Back translation (EN → ZHy): The English translation is then translated 
back into Chinese. 
3. Comparative analysis: ZHx and ZHy are evaluated using both automatic 
metrics (e.g., BLEU and TER) and qualitative analysis (e.g., semantic 
drift, fluency, and cultural retention). 
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Method: LLMs test metrics 
To better evaluate LLMs for Chinese text, we define an adapted BLEU score: 
 
 
 

where wn is weight assigned to the n-gram, pn-gram is precision of n-gram matches after 
Jieba-based segmentation, and BLEUJ thus reflects word frequency-aware n-gram 
alignment, not just token overlap.  
Two BLEU variants are compared: 
 BLEU: w=(0.5, 0.5, 0, 0), consistent with Chinese word length statistics, where one-

character words account for 56.7%, two-character words account for 39.65%, and 
others account for 3.65%. 

 BLEU-Unif: w=(0.25, 0.25, 0.25, 0.25), aligning with default LLM decoding practices 
(e.g., GPT-4.5, Gemini, and Grok). 

To offset BLEU’s limitations with paraphrasing and syntax variation, we incorporate 
the following: (1) CHRF, emphasizing surface-level edit distance; (2) TER, reflecting 
minimal required edits; (3) SS, a term frequency–inverse document frequency (TF–
IDF) weighted cosine similarity computed over sentence vectors, capturing conceptual 
overlap missed by token-based metrics. 
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Paradox & Quasi-self-awareness 

Diagnosing emergent behaviors in LLM-BT. This diagram illustrates the 
analytical logic of our framework: an RTT process (ZHx → EN → ZHy) is 
evaluated using BLEU2, IntentSim, and index to detect this behavior (LBCI). 
When surface similarity is high but poetic intent is lost, we identify a poetic 
intent paradox. When semantic reconstruction is unexpectedly robust across 
models or time, we observe signs of quasi-self-awareness. 
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Results: Dao Lang’s Hua Yao 
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Cross-corpus evaluation of  
LLM-BT quality 

Comparison of translation metrics across models (BLEU: bilingual evaluation 
understudy; CHRF: character F-score; TER: translation edit rate). To ensure 
statistical significance in the evaluation of Chinese BT quality, we use a multi-
sample corpus, CNKI-CHE-89, which includes 89 abstracts randomly selected from 
a broader set of 295 chemistry-related abstracts extracted from CNKI.  
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Conclusions 

1. This study demonstrates that LLMs can surpass traditional MT tools in 
Chinese BT, particularly in scientific domains, yet remain limited in 
capturing metaphorical nuance and cultural resonance. Using our modular 
NLPMetrics pipeline, we show that higher BLEU or CHRF scores often 
coincide with semantic flattening—a phenomenon we define as the 
paradox of poetic intent. 

2. Our main contributions lie in conceptualizing the paradox of poetic 
intent, proposing a reproducible LLM-BT framework with multidimensional 
evaluation metrics, and offering empirical insights into divergent model 
behaviors—ranging from verbatim reproduction to creative 
paraphrasing—supported by new theoretical constructs such as verbatim 
back-translation, poetic drift, and quasi-self-awareness. 
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