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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
IEEME (thiazole) and MitiE (pyridine)) have long hindered machine under-

standing.

2. Chinese<English translation, in particular, continues to pose a major
challenge for multilingual Al systems. While much previous work has
focused on optimizing three-dimensional trade-offs, such as lexical
fidelity (15), surface fluency (1%), and stylistic elegance (i), 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.



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.



Corpora

1. Xue Dejiong’s (B£4E4M) dilemma: MENE, MRIRIBRIEE 56 AT — 35 75 33,
BAMZERAHAN, BIRHT R M. 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: JFJEiFEiTH, fE

S N AL i L = B R BT 2L, We selected 295 Chinese- Ianguage
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 (JJEE {AEgk) #KiA): B LKL, /NI
K b, F2 TPHRE, R RS. Dao Lang is a Chinese pop
musician known for incorporating folklore and literary aesthetics into his
lyrics. His song Hua Yao ({£%k, 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.



Framework: LLM-BT
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Conceptual diagram: the paradox of poetic intent in back-translation (BT) vs.
emergent quasi-self-awareness in LLM verbatim BT, where ZH, is the original
Chinese text, EN is the translated English text, and ZH is the back-translated

Chinese text.



Method: LLM-BT

Back-translation (BT): It is a two-step translation process in which a
source text in language L, is first translated into an intermediate language
L, and then translated back into L,, producing a retranslated version L,

BT(T)=Trans,,_,;4(Trans;;_,;5(T)).

The LLM-BT procedure (ZH, — EN — ZH,) consists of three stages:

1. Forward translation (ZH, — 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 — ZH ): The English translation is then translated
back into Chinese.

3. Comparative analysis: ZH, and ZH  are evaluated using both automatic
metrics (e.g., BLEU and TER) and qualitative analysis (e.g., semantic
drift, fluency, and cultural retention).



Method: LLMs test metrics

To better evaluate LLMs for Chinese text, we define an adapted BLEU score:

4
BLEU; = Z Wy, lnpn—gramv

n=1

where w, is weight assigned to the n-gram, p,,_,.., is precision of n-gram matches after
Jieba-based segmentation, and BLEU, 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.



Paradox & Quasi-self-awareness

Inout ZH Forward translation Backward translation
JPEE S LLM,: ZH,—EN LLM,: EN—ZH,

Comparison Poetic intent paradox
BLEU,: IntentSim, LBCI BLEU,>6,, IntentSim<g,

Quasi-self-awareness
LBCI (ZH,, ZH,)>6

Diagnosing emergent behaviors in LLM-BT. This diagram illustrates the
analytical logic of our framework: an RTT process (ZH, — EN — ZH ) is
evaluated using BLEUZ2, 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.



Results: Dao Lang’s Hua Yao

Table 5 Comparative analysis of BT of Dao Lang’s Hua Yao lyrics across various language models™

Model English translation (EN) Chinese BT (ZHy) BLEU
You left in robes of brown and red, my sash was yellow. BERBARL, FELE. FE
D k . 7602
cepSeek V3 Misreading the compass, I strayed to Quan’ting. TERE, HRERT- 0760
You left with brown clothes and red, my little slave’s /8 N IR, FA/INSUEE]
Google Translate waist is yellow, I misplaced the compass and was B, W TH AT EAEREE 0.3664
thrown into the wrong place at Quanting. H T .
When you go, your clothes are brown and red and your — {RFEFINHE, KARZERELEAN,
Sogou Translate little slave’s waist is yellow. You lost the compass and /N4 FIFE R B A1 - (/RIEFER 0.3650
threw it in the spring pavilion by mistake. FRET, NPT THEE -
When you left, you wore a brown coat, with a yellow {RESZEFT G EINE, [HE R
Grok Beta belt around my waist, I've lost my way with the HH7, Pk TIEEE, BEAR 0.3311
compass, mistakenly went to Quan Pavilion. =
e o f o e b o e i sy,
Claude 3.7 X e O ESREE . ROEHT IR, 28 03114
the wrong compass, mistakenly arriving at Spring 2
. ‘e L.
Pavilion.
K2 B, R EARLL
Baidu Translate Z:]lge?n y?ai:‘;el\:z;s yzlffovtlozhfjislegetl?erzzzl aar;(s:1 ;j %Eﬁm?;ﬁﬁgégéz;ﬂ& _;;gﬂ 0.2530
e yeon P TR, RAOEEREITE
accidentally threw it at Quanting. =
When you left, your brown clothes were red, the little — RESEN, FEREMRKE CZLL,
Gemini 2.0 slave girl’s waist is yellow. Searched wrongly for the /NIUHRFIEN & EH P . RITE 0.2506
compass scripture, wrongly cast in Quanting. T, SR S -
When you departed, your robe was red, my waistband . NUE
’ ’ 72 MiD /_(Z w /\:/%
GPT-4.5 yellow; Mistakenly following the compass needle, ar- PIARI IREL TR, e R 0.2141

riving wrongly at Quanjing.

W ANRRETEEHEEIAUR -

* The original Chinese (ZH,): JIRE (FEIK) #F4rai. FoRAPER FRIRIRIE, R BI P RIEIESR, REERESZIEINTIMLE, —
VLK AT TETRE, FAERS IR N4 TIRIRA, BULERFRER O Tk, RERRIDEZE A RS, G—REEEMNREPXLT, Fn
DRURIP R RISS b B ARE BB DEUHFE T B, #E A R fE Stttk , IEEAESE FoR i, BAERER, ZhEmidr, B LN
KL, NRKE LY, FETINE, BRERS, DERELREINM, BXAERP . LLM translation and BLEU scores were computed using
the NLPMetrics evaluation system



Cross-corpus evaluation of
LLM-BT quality
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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.



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.



Li Weingang earned his Doctor of Science degree from the
Aeronautics Institute of Technology (ITA), Brazil, in 1994, and
pursued postdoctoral research at the University of Calgary,
Canada, from 2001 to 2002. He is currently a Full Professor and
vice head at the Department of Computer Science (CIC) of the
University of Brasilia (UnB). He also coordinates the Laboratory
of Computational Modeling and Intelligence for Transport
(TransLab.unb.br). His research interests span Al, machine
learning, computational modeling for air traffic management, and
Chinese natural language processing.

Pedro Carvalho BROM graduated in Mathematics from the
State University of Minas Gerais (Feb/01-Dec/03), Bachelor in
Statistics from the University of Brasilia (Feb/14-Dec/20),
Specialist in Mathematics and Statistics from the Federal
University of Lavras (Jul/04-Dec/05), Data Science Specialist
from Johns Hopkins University (Nov/16-Feb/17), and Master in
Statistics (Jul/21-dan/23). He is a professor and researcher at
the Federal Institute of Brasilia, working in applied mathematics,
statistics, modeling, and programming in R language. He is
currently working on the Laboratory of Intelligent Processing
and Recognition of Analytical Systems and Methods (IFB).



	Paradox of poetic intent in back-translation: evaluating the quality of large language �models in Chinese translation
	Motivation
	Main idea
	Corpora
	Framework: LLM-BT
	Method: LLM-BT
	Method: LLMs test metrics
	Paradox & Quasi-self-awareness
	Results: Dao Lang’s Hua Yao
	Cross-corpus evaluation of �LLM-BT quality
	Conclusions
	幻灯片编号 12


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Perceptual

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /Warning

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.01667

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /Warning

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 2.03333

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /Warning

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 2400

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /DEU <>

    /ENU <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

  >>

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [595.276 841.890]

>> setpagedevice





