
Motivation

Adapters for Altering LLM Vocabularies: What Languages Benefit the Most?

Result of Vocabulary Adaptation

Experiment Design

VocADT: Multilingual Vocabulary Adaptation with Adapters

Downstream Fine-tuning

To understand the impact of vocabulary adaptation after task-specific fine-tuning, we 
follow the full ALMA [6] training on all model parameters for the cross-lingual generation 
task of machine translation after our VocADT on just the embeddings.

MT Fine-tuning Results : All vocabulary adaptation approaches are effective compared to 
Mistral except for en-sw, and among those, our approach (VocADT) achieves the highest 
average score in both en-xx and xx-en directions.

1. Copying the original embeddings of 
overlapping tokens 
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Initialization Scheme for the Vocabulary Adapter

Languages with Latin Scripts or Severe Fragmentation Benefit the Most.

Which Languages Benefit the Most from Vocab Adaptation?
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Summary
• We propose VocADT, a simple and effective solution for vocabulary adaptation using 

adapters, that addresses key limitations in prior work such as reliance on external 
embedding or language constraints.

• Overall, adapting the vocabulary using VocADT generally leads to better performance 
compared to the original Mistral model, and either surpasses or performs on par with a 
competitive baseline.

• We conduct experiments that cover a wide range of languages and scripts, finding that 
languages with Latin scripts or severe fragmentation benefit the most and that having a 
consistent grouping of scripts for multilingual vocabulary is helpful.

• We confirm that vocabulary adaptation remains effective even after full-weight fine-tuning, 
and VocADT is the most effective approach with a focus on machine translation
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2. Initializing the row of a token whose 
partitioned tokens by the original tokenizer 
are subset of the original vocabulary

Adapter modules to learn the best combination of the original embeddings without 
relying on heuristics, external resources. Adaptability & flexibility with learned approach.

At the end of training, the 
adapter is merged with the 
original embeddings to create 
a new embedding matrix.

i i

Latin group Mixed group

VocADT outperforms the original Mistral model, and either surpasses or performs on par with a 
strong baseline.

Experimental Details:
|V0|=32k → |Vn|=50k
Vn: non-Eng group + Eng
Basemodel: Mistral-7B [2]

Adapter Training:
0.5B tokens per langs
(2.5B per group)

Baselines:
ZeTT[3], OFA[4], FOCUS[5]

Evaluation

(only embeddings replaced, no full-weight updates)

Overall Task Performance

(full-weight update fine-tuning)

Average 
Performance of 

multilingual 
MT/Reasoning/QA 

tasks

• Vocabulary Adaptation advantages: Introduction of new languages, Improving 
downstream performance in target lang, Mitigating over-fragmentation [1]

• Existing Works: Heuristics based initialization, Dependency on external 
embeddings, Language-specific approaches or restrictions

• Understudied Impact of Vocabulary Adaptation Across Diverse Linguistic and 
Task Settings: few languages, few on MT task
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