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ABSTRACT  

This research proposes a framework to enhance cross-domain knowledge transfer capabilities of large language 

models (LLMs) for improved multilingual understanding and generation. The objective is to leverage domain-

specific knowl- edge to produce accurate, contextually relevant, and culturally aware text across multiple 

languages. The framework involves domain adaptation, multilingual pre-training, and cultural con- text 

integration to achieve robust performance in low-resource languages and diverse cultural settings. 

Index Terms : Cross-Domain Knowledge Transfer, Multilingual Understanding, Large Language Models, Domain 

Adaptation, Cultural Context. 

I. INTRODUCTION 

 

Cross-domain knowledge transfer in large language models 

(LLMs) holds significant potential for enhancing 

multilingual understanding and generation. This research 

aims to develop a framework that improves the ability of 

LLMs to leverage knowledge from various domains to 

produce accurate, contex- tually relevant, and culturally 

aware text in multiple languages. The rapid growth of global 

communication and the internet has led to an increased 

demand for multilingual and culturally sensitive content 

generation. Traditional models often struggle to generate 

text that is both contextually relevant and culturally aware, 

particularly in low-resource languages. This research 

addresses these challenges by proposing a novel framework 

for cross-domain knowledge transfer in LLMs. 

II. LITERATURE SURVEY 

Recent advancements in semantic interoperability highlight 

the necessity of integrating multilingual data models in 

clinical and research settings. Breil et al. emphasize the 

importance of semantic interoperability between routine 

healthcare and clinical research, proposing a form-based 

approach using ODM format for multilingual medical data 

models [Bre+12].  

 

In the realm of speech recognition, Wu et al. introduce 

Mixup- based knowledge distillation, demonstrating the 

efficacy of this approach in enhancing model robustness for 

Mandarin end- to-end speech recognition [Wu+22]. 

Knowledge distillation has been extensively studied for its 

ability to improve the efficiency of neural networks, as 

discussed by Hinton et al. [HVD15a]. Howard and Ruder 

highlight the effectiveness of universal language model fine-

tuning in text classification tasks [HR18], while Conneau et 

al. explore unsupervised cross-lingual representation 

learning at scale [Con+19]. 

 

The challenges of multilingual and cross-domain text 

generation are further compounded by the need for cultural 

sensitivity. Miyazaki and Nishida address cross-cultural 

understanding and contextual text generation using LLMs, 

underscoring the importance of integrating cultural nuances 

into model training [MN21]. These studies provide a 

foundation for developing a comprehensive framework that 
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enhances the cross-domain and multilingual capabilities of 

LLMs. The ability to transfer knowledge across domains and 

languages is essential for creating models that can perform 

well in diverse linguistic and cultural contexts. Recent 

studies have shown that models pre- trained on large 

multilingual datasets can achieve impressive performance on 

various NLP tasks, but there is still a need for effective 

strategies to integrate domain-specific knowledge and 

cultural context into these models. 

 

In the medical domain, Breil et al. [Bre+12] propose a novel 

approach to semantic interoperability using multilingual 

medical data models in ODM format, highlighting the 

impor- tance of integrating domain-specific knowledge into 

LLMs. Similarly, Wu et al. [Wu+22] demonstrate the 

effectiveness of Mixup-based knowledge distillation for 

enhancing model robustness in Mandarin speech 

recognition, which is crucial for developing multilingual 

LLMs that can handle diverse languages and dialects. 

 

III. METHODOLOGY 

 

 

 

 

 

 
IV. ALGORITHMS AND FORMULAS 
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