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Bi-Directional Ge’ez-English Neural Machine 

Translation Using Transformer Models 

Executive Summary  

Ge’ez, an ancient and culturally significant Ethiopian language, is at risk of extinction due to 

limited use and access. Despite the wealth of manuscripts in Ge’ez containing critical 

historical and religious knowledge, the language barrier prevents modern scholars, educators, 

and the public from engaging with these resources. This policy brief presents findings from a 

research project that developed a bi-directional Ge’ez-English Neural Machine Translation 

(NMT) system using Transformer architecture. The system shows promising performance, 

surpassing previous methods in translation accuracy. This initiative highlights the importance 

of investing in digital language preservation through AI technologies and outlines actionable 

policy recommendations to ensure broader access to Ge’ez texts and continued research. 

Introduction 

Languages are fundamental to cultural identity and knowledge transmission. Ge’ez, once the 

official language of Ethiopia, is now primarily used in religious contexts and is considered 

endangered. The inability to access Ge’ez texts due to language barriers poses a significant 

cultural loss. With advances in artificial intelligence and natural language processing (NLP), 

machine translation can be an effective tool to revive and preserve low-resource languages. 

This study addresses the gap by developing a Ge’ez-English translation model using 

Transformer-based deep learning, aiming to democratize access to Ge’ez manuscripts and 

promote linguistic research and education. 

Research Findings 

1. Model Development: 

 A parallel corpus of 16,569 Ge’ez-English sentence pairs was compiled from biblical 

texts and manually translated daily phrases. 



                                                                                                

 The translation model was built using Transformer architecture with bi-directional 

capabilities. 

2. Preprocessing and Training: 

 The data underwent cleaning, tokenization, normalization, and encoding. 

 Two training scenarios were tested: one with 2 encoder-decoder layers 

3. Performance Evaluation: 

 BLEU scores were used to measure translation quality 

 Increasing model depth improved both translation accuracy and training performance. 

 Translation from Ge’ez to English was more efficient due to Ge’ez’s morphological 

complexity compared to English. 

4. Challenges Identified: 

 Limited availability of large, high-quality parallel corpora. 

 Morphological complexity of Ge’ez presents challenges for reverse translation. 

 Current implementation is limited to sentence-level translation. 

Policy Recommendations 

1. Expand Ge’ez Corpora and Data Digitization: 

 Allocate funding for the digitization of ancient Ge’ez manuscripts. 

 Support manual translation and tagging efforts to increase corpus size and quality. 

2. Open-Source Language Technology Initiatives: 

 Encourage the development of open-access tools, datasets, and research platforms 

focused on low-resource languages. 

3. Incorporate MT Tools into Educational Systems: 

 Introduce Ge’ez-English MT systems in universities, seminaries, and language 

programs to support instruction and research. 

4. Promote Interdisciplinary Collaboration: 

 Facilitate partnerships between linguists, computer scientists, religious institutions, 

and libraries for comprehensive resource mobilization. 

Conclusion: 

The successful development of a bi-directional Ge’ez-English translation model underscores 

the potential of AI to contribute to cultural preservation and accessibility. By supporting 

policies that foster further development and deployment of such technologies, stakeholders 



                                                                                                

can ensure that the historical and intellectual wealth contained in Ge’ez texts is not lost to 

time, but made accessible for generations to come. 
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