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[ BACKGROUND \ / INTRODUCTION \ "We now have 4-month-old mice that are non-
dmbehc that used to be diabetic," he added.
Context: LLMs exhibit strong generalization in NLP LLMs have shown promise in machine translation, but in @ { «Lu wlijugnlg, np ipwiip hhdw nitik snpu mt[uml]uﬂ:l]
tasks, including MT. RAG enhances this capability low-resource scenarios, generated translations still exhibit Wljutp, npntip ny phwplanhl this b nhwplanhl thie
by using retrieved external examples. persistent errors. We present a two-stage refinement )
Problem: In low-resource scenarios, empirical framework: ®—® Sample cases &
studies indicate that generated translations still o | | _ [ — error analysis }
exhibit diverse and persistent errors. . Impllc:lt Refinement: Corrects major errors using ®-©
Motivation: Retrieved parallel pairs contain implicit retrieved parallel examples and auxiliary knowledge.
correction signals. Comparing model-generated - ldentifies and revises residual errors iteratively using *{‘i[m 1“41{[1:111[91;}'{_19= np hgdmh "‘thilifﬂlhh —
outputs with reference translations can implicitly quality-oriented feedback (MQM). @ Eh?fiﬁm]hhhh&;‘lﬁf olgplnual apopianky
K guide the model to refine its own errors. j \ j \ _ : : : /
Figure 1: Example of English to Armenian translation.
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== Source sentence: (T ] 52”'"?:/' TR P
5 "We now have 4-month-old | I re: e now have Semonth-old mice That are .. + Retrieval: Use BM25 and Dense retrieval to fetch parallel pairs.
ce that diabetic that | | Topics: Diabetes, medical research, ...
mice Tnat are non-diabeTic Tna | Keywords: 4-month-old mice, non-diabetic, ... - . T - -
| ! ! °
| used to be diabetic," he added, p LLM | Trans: «Ukisp hhufw miiblp s vl b Knowledge Extraction: Extracts auxiliary knowledge K (x), including
IFo | | L . . . .
@ Refrieve I — ez P?r;alle; s;n’;encgs.f S topical information and keywords, to constrain the information structure.
< .20rC. n on Cly, sclenTIsTs Trom e .. o = = . . . .
r Barallel sentences: g% Analyze topics | Topics: Health, medicine, technology, . Implicit Correction: Constructs structured contrastive demonstrations
1@ orate SETEn=es: | | ST SRS AN Al L0 Gl o by presenting the model's own imperfect translations alongside high-
o 1. Src: On Monday, scientists from- : Translate directly || Trans: Gpyniowpphtt Unkudnpnh hwdwjuwpwih-- yp 9 P 9 9
Top-k  Ref: Gplnipwpph opp Adolyntpjub-- N | 2. quality references. The refinement context is formulated as:
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Pay attention to the topics, keywords and analyze the imperfect Please ic?enﬂfy errors and assess the quality of the o _
translation, then ONLY produce the perfect translation of source translation ... Exp||c|t Refinement

Source: "We now have 4-month-old mice that are

sentence from English to Armenian. E
non-diabetic that used to be diabetic," he added. |
|

Source: - - ‘e
Topics: - - Trans: «2huw dblip nitklp snpu wiluwlub dljikp, « MQM Feedback: Act as an automated critic to generate MQM
eywords: - -

Imperfect translation: - - npntp nhwplnhl st
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annotations, which pinpoint precise error spans, classify error types, and
provide natural language explanations for the corrections.
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« Iterative Revision: Apply feedback to update the translation iteratively
(T=3 iterations for optimal quality/efficiency).
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«<piw Wktp niokip snpu wduwljub dljatp, npntp @ «<iw utitp nibtilip snpu wduwljub ]
nhwptinh s, ... hhjwbnuguo Wybtp, npnbp wydd ... |mp|ementat|0n Setup
- Y, - J
: : L « Unified Pipeline: The entire framework is driven by a single base LLM.
Figure 2: Overview of pipeline
/ Main Results: @ <COMET BLEURT Sotti Average (8 langs) \
. L : €15 ettings
 Results on FLORES-200 consistently outperforms competitive LLM-based baselines E XCOMET BLEURT
across multi-domain texts, demonstrating superior semantic fidelity and robustness. g : 0_shot 61.48 65.87
 Domain & Language Generalization: Results on Tico-19 effectively handles 2 Vanilla RAG 64.27 67.93
specialized medical texts (TICO-19) and the challenging Chinese-to-X language = os Implicit Refinement 65.71 68.48
. . . c
shift, securing the highest XCOMET scores across all target languages. S . - w/o knowledge 65.36 68.25
g 0 . | - w/o imperfect translation 63.66 67.49
. . ] / 3 5
Methods Armenian Azerbaijani Hebrew Lao Iteration Step (T)
XCOMET BLEURT XCOMET BLEURT XCOMET BLEURT XCOMET  BLEURT
0-shot 68.57 72.56 64.92 62.45 70.72 67.34 49.49 62.06 Optimal Trade-off: The average marginal Ablation on Implicit Refinement:
Vanilla RAG 71.47 74.90 68.63 64.31 71.50 68.06 55.55 67.35 : : : :
oo 083 Ungye oc o1 6304 20024 06,90 popos 03 20 improvement of XCOMET and BLEU.RT Removing the imperfect translation causes a
MAPS 75.53 76.53 71.31 65.20 76.33 71.27 57.05 68.00 across 8 languages shows that translation pronounced performance drop, and omitting
TEaR 71.19 73.66 67.66 63.29 73.42 68.94 51.36 63.61 . . . . _ . .
CompTra 61.11 62.71 67.32 63.32 70.74 67.53 49.99 52.54 quality significantly improves in the initial auxiliary knowledge degrades semantic
Ours 76.56 76.87 72.15 65.58 78.57 7207 57.65 67.64 steps but converges after the third fidelity show that both components are
Methods Khmer Tamil Urdu Bengali iteration. beneficial for effective implicit correction.
XCOMET BLEURT XCOMET BLEURT XCOMET BLEURT XCOMET  BLEURT
0-shot 50.98 57.35 53.01 74.83 66.84 56.38 67.33 73.98 XCOMET Score
vanilla rag 55.28 60.51 55.10 76.77 68.15 56.66 68.48 74.87 80
COD 51.24 57.49 53.25 74.60 63.65 55.81 66.22 74.01 75 Synergy of Two-Stage
MAPS 57.11 61.87 57.87 77.51 71.04 57.56 7131 75.81 70 : :
TEaR 52.93 58.88 55.23 76.42 67.86 56.65 68.44 74.32 6 Refinement:
CompTra 44.95 44.42 42.03 59.77 64.45 56.23 54.68 63.02 50 Both implicit and expli-
Ours 57.74 61.97 57.38 77.75 71.52 56.95 71.45 75.94 > . . .
o0 i - i} cit refinement indepen-
Table 1: Result on FLORES-200 (English — XX) armenia serpaijat - gengall  pebrew Khmet 29 Tami Urd dently enhance transla-
BLEURT Score I I _
Methods Bengali Khmer Tamil Urdu 80 tlﬁnt qbualltly OVGCT:' theb O
XCOMET BLEURT XCOMET BLEURT XCOMET BLEURT XCOMET  BLEURT " shot baseline. Lombin-
_ - Ing both stages yields
0-shot 58.18 69.30 53.42 57.84 47.86 70.15 59.70 46.87 o .
Vanilla RAG 6296 73.04 60.59 65.59 51.71 76.53 63.10 48.64 i I I I the highest XCOMET
COD 57.83 69.32 54.96 58.89 48.43 70.73 58.20 46.82 I l
MAPS 62.85 73.01 59.41 64.60 52.11 75.56 63.23 47.24 e and BLEURT scores
TEaR 60.54 72.00 55.23 61.37 50.01 74.34 61.49 47.44 amenid® o oorpaiia™  gengall  yebrew Knmer Tamil Urdu across all languages.
CompTra 49.52 57.76 47.12 45.00 40.49 55.79 56.25 47.32
Ours 63.82 73.80 60.61 65.73 52.50 77.02 64.44 48.33 @ XCOMET (0-shot) XCOMET (Imp) @l XCOMET (Exp) XCOMET (Imp + Exp)
@ BLEURT (0-shot) BLEURT (Imp) BLEURT (Exp) (@ BLEURT (Imp + Exp)
Table 2: Result on TICO-19 (Chinese — XX)
! CONCLUSION )

We introduce a two-stage refinement framework for low-resource MT that synergizes RAG-based implicit correction with explicit iterative feedback. Experiments demonstrate
consistent superiority over competitive baselines across three benchmarks, proving robust even in specialized medical domains. Future work will focus on optimizing
computational efficiency to balance translation quality with inference cost.
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