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NLP of a Low-Resource Language 
(Igbo, one of the West African Languages) 

• To narrow 
down the 
NLP gap for 
Igbo a 
category 
language. 



• Timeframe

–September 2023 

–April 2024
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NLP of a Low-Resource Language 
(Igbo, one of the West African Languages) 

• Goals/Milestones
–Develop Igbo Corpora 

–Cleaning Data 

–Perform NLP Analysis (Statistical, ML, DL on POS and NER)

–Perform Text Categorization

–Perform Information Extraction

–Perform Translation



BBC IGBO
(1,396,951 Tokens)

IGBO Corpora
(2,269,771 Tokens)

Bible Books
(806,453 Tokens)

Government 
documents
(52,506 
Tokens)

Folklore 
stories
(13,861 
Tokens)

Akuko

Egwuregwu

8 stories

66 books

3 documents

Igbo Von

Corpora
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Corpora Cleaning

NLP of a Low-Resource Language 
(Igbo, one of the West African Languages) 

Excel: 
Removing special characters, recurring instances of texts 
(ex: Ebe foto si, BBC, Names of articles), removing 
numbers where possible, sorting sentences to be by rows 
based on characters, removing any duplicates

Notepad
Storing Corpus files as .TXT



Corpora

NLP of a Low-Resource Language 
(Igbo, one of the West African Languages) 

- Total Tokens : 

2,269,771

- Total Sentences: 

75,883

- Stored on Github

https://github.com/Stan-Atajan-Cyberteam-NSF/Igbo_Corpora


Tokens and Sentences by Genres
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Tokens per Sentence: 

32.99

Tokens per Sentence: 

33.85

Median token length: 3.00 

characters

Median token length: 1.00 

characters

Maximum token length: 42 

characters

Average token length: 4.00 

characters

Maximum token length: 21 

characters

Average token length: 3.54 

characters

Igbo Akuko (news) Reuters

Corpora (Tokens insights - Akuko vs Reuters)
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Corpora Tokens insights (lexical diversity)

Total words in Igbo version: 2313
Vocabulary size (unique words): 573

Lexical diversity (type-token ratio): 0.2477

Total words in English version: 1907
Vocabulary size (unique words): 556

Lexical diversity (type-token ratio): 0.2916

IgboEnglish

Universal Declaration of Human Rights

Corpora (Tokens insights - UDHR)
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Corpora (Tokens insights - Akuko)
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Corpora (Tokens insights - Akuko)

Mountain People

Human (people)

Others



NLP of a Low-Resource Language 
(Igbo, one of the West African Languages) 

Corpora (Tokens insights (semantic information) - Akuko)



NLP of a Low-Resource Language 
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Corpora (Tokens insights (phrase identification) - Akuko)

That is …
bu = is
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NLP Analysis (POS - Bible/Jon 1)

- 7 Unique Parts of speech used with couple hundred 

tokens in total

- Applied statistical NLTK tagger to get sample results 

- Highlighting POS of interest for unigram tokens

- Achieved accuracy at 44% at Unigram level vs Machine 

Learning crfsuite  library showed accuracy showed 

better results averaging 92%
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NLP Analysis (NER - Bible/Jon 1)

- Currently 29 tokens used for NER tags 

- Applied deep learning Hugging Face tagger to get results 

- Accuracy was achieved at eval loss:0.5 and F1 Score 0.3
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Information Extraction (Sentiment Analysis, Stopwords, WordCloud - UDHR)

Word Cloud of UN Declaration of Human RightsSentiment Analysis: Yesterday, the boy 
diligently did his homework; He is not 

like a lazy person.



Text Categorization (Topics)
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Text Categorization (Unsupervised ML Topic Modeling - Akuko)

I like money as a politician.
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Translation
IGBO Corpora

UDHR Corpus 
(Paired with 
English version)

Build a Model

Run Model (30 
epochs or more) 

Translate Test 
sentences for 
accuracy results

Text 
Vectorization of 
each translation 
from the pair

Create Train and 
Test datasets

Transformer Keras 
Encoder and Keras 
Decoder,Positional 
Embeddings layer for 
words positions.
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Translation

Read Paired Sentences Data (Igbo and English of UNDHR) -> Vectorize each pair -> Building Model -> 

Train Model -> Decode Sentences



• What we accomplished

–Developed diverse Corpora

–Executed Statistical, Machine Learning, 
Deep Learning approaches on various 
NLP applications

–Performed Translations

–Created Notebooks to easily run

NLP of a Low-Resource Language 
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Lessons Learned

• What went well? 

–Developing Corpora

–Trying traditional NLP applications

–Understanding how a new to me 
language through NLP applications

–Get more tagged data



Lessons Learned

• What could we have done 
differently?
– Have another student proficient in both English 

and Igbo for manual tagging of the corpus

–Use a system that has higher computational 
power.



Publications/Contributions

Prepared for Publication:
Title: Building the Low-Resource Nigerian Igbo Language 

Corpora (2024) 

– Ready for Submission to IEEE



Publications/Contributions

1. Future Plan: Expand Corpora to Scraping 
Videos, more news, messages, songs,etc.

2. Papers plan to publish:
– NLP applications
– Translation



Thank you
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