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Abstract  

The world is fast leveraging on Natural Language Processing (NLP) and Machine Learning 

(ML) to achieve enormous breakthroughs in language matters, evidenced in what are now 

possible in the use of different languages by digital appliances and robots, and translation 

abilities of AI tools. The advancement of NLP and ML that has brought these achievements is 

possible through the availability of elaborate, organized and easily accessible corpora. Such 

breakthroughs are still restricted to few languages like English, German, Spanish and Chinese 

due to lack of digital corpora which has specifically denied many African languages benefit in 

terms of NLP and ML. Languages with enormous and retrievable digital corpora such as 

websites, textbooks, literary materials and metadata, can easily participate in NLP and ML 

activities, unlike languages without such corpora. There raises the need for speakers and 

linguists interested especially Nigerian languages, to make conscious efforts at developing the 

digital corpora of their object languages. This paper advocates for elaborate, organized, well 

archived and easily accessible corpora for the Igbo and Edo languages to augment the few 

limited ones available in the languages such as Igbo Text Analyzer, IgbTC (Igbo Tagged 

Corpus), and AfriDataHub's Igbo Repository; Edo Language Dictionary, OTranslate, and 

Speak and Write Edo Language. The availability of robust digital corpora will ensure more 

elaborate language research, detailed linguistic analysis, extensive language preservation 

efforts, and language modelling for machine translation, text-to-speech and speech-to-text 

creation. It will further enhance the more active participation of these languages for 

developments in the digital space.  
  

Keywords: Digital corpora, Igbo, Edo, Natural Language Processing (NLP), Machine 

Learning  

 

 

1. Introduction 

Natural Language Processing (NLP) and Machine Learning (ML) constitute the 

foundation of contemporary language technologies, supporting applications such as 

machine translation, speech recognition, and sentiment analysis by enabling 

computational systems to process, generate, and interpret human language 
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(Holdsworth, 2024). While these advancements have transformed language 

technology, ranging from real-time translation services to advanced conversational AI, 

their progress is not uniform across all languages of the world. The effectiveness of 

NLP and ML models hinges on the availability of extensive, well-organized, and 

accessible digital language corpora. As defined by Sinclair (1991:171), a corpus is “a 

collection of naturally occurring language text, chosen to characterize a state or variety 

of a language.” Within NLP, such corpora, comprising both spoken and written data, 

serve as the foundation for training AI and machine learning applications. 

The development of robust language corpora is crucial for improving AI's 

capacity to account for linguistic variation, hereby enhancing performance in areas 

such as text classification, machine translation, and multilingual processing. However, 

the global landscape of NLP is characterized by significant disparities, as high-resource 

languages such as English, German, Spanish, and Chinese dominate the field because 

they benefit from the availability of extensive digital corpora compiled from websites, 

books, and other large-scale textual repositories. This wealth of data has enabled them 

to achieve significant technological advancements and integration into AI-powered 

systems. By contrast, African languages, numbering over 2,000, are significantly 

underrepresented in NLP (Adebara, et al, 2025), a disparity shaped by colonial legacies 

and persistent data scarcity. The fact that none of the top 34 internet languages are 

African (Hamill-Stewart, 2024), underscores the extent of this exclusion.  Inuwa-Dutse 

(2025) notes that for low-resource Nigerian languages, the lack of comprehensive 

corpora severely limits their inclusion in NLP and machine learning advancements. 

While some efforts exist, they are often fragmented and inaccessible, further widening 

the digital linguistic divide. This gap not only hampers technological progress for these 

languages but also jeopardizes their sustainability in the digital age, underscoring the 

critical need for developing robust, accessible corpora to foster inclusive and 

Afrocentric language technologies. 

This study focuses on Igbo and Edo because they are indigenous Nigerian 

languages that have received some attention in language documentation but remain 

under-resourced in terms of comprehensive digital corpora. Although both languages 

possess rich linguistic and cultural heritage, their digital resources are limited and 

fragmented. Existing platforms such as the Igbo Text Analyzer and IgbTC for Igbo, 

and the Edo Language Dictionary and OTranslate for Edo, provide useful foundations 

but are insufficient for advanced Natural Language Processing (NLP) and Machine 

Learning (ML) applications. Igbo and Edo therefore, serve as representative case 
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studies for demonstrating the need for systematic corpus development and broader 

digital language resource development in Nigeria. 

 

2. An Ethnolinguistic Overview of the Igbo and Edo Languages 

Igbo is one of Nigeria's three major indigenous languages, alongside Hausa and 

Yoruba, and is spoken predominantly in Abia, Anambra, Ebonyi, Enugu, and Imo 

States, with additional speaker populations in parts of Delta and Rivers States 

(Onumajuru, 2013). Estimates of its speaker population range from twenty-five to forty 

million, with Ethnologue placing the figure at approximately twenty-nine million 

(Eberhard, Gary & Fennig (eds.), 2021). Linguistically, Igbo belongs to the West 

Benue-Congo branch of the Niger-Congo family (Williamson & Blench, 2000). The 

language comprises several dialect clusters that differ in phonological, grammatical, 

and lexical features while maintaining varying degrees of mutual intelligibility 

(Nwadike, 1981, 2002; Ikekeonwu, 1987). 

Ẹdo is the dominant language of the historic Benin Kingdom and is spoken 

mainly in seven Local Government Areas of Edo State, with its standard variety based 

in Benin City (Ọmọrẹgbẹ, 2012). The language has several mutually intelligible 

dialects and is used in education, broadcasting, and written materials, including 

textbooks, dictionaries, and Bible translations. Ẹdo belongs to the North Central Edoid 

branch of the Niger-Congo family (Greenberg, 1963; Elugbe, 1989). Although both 

Igbo and Ẹdo have established orthographies and documented linguistic descriptions, 

their digital language resources remain limited, making them appropriate case studies 

for advocating the development of comprehensive digital corpora to support Natural 

Language Processing and Machine Learning applications. 

 

3. Literature Review 

Digital Corpora 

The term corpus (plural: corpora), derived from the Latin word for "body," refers to a 

structured collection of naturally occurring written or spoken texts stored in electronic 

form for linguistic investigation (Gries, 2008; Cook, 2003). Although scholars describe 

corpora from different perspectives, they agree that they provide authentic language 

data for empirical analysis. Cook (2003) views a corpus as a repository of naturally 

occurring texts, whereas Ide (2004) emphasizes its role as a searchable electronic 

resource that supports computational analysis. These perspectives show how the 

concept of the corpus has expanded from a collection of texts for linguistic description 

to a resource that also supports computational research. 
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The development of computer technology changed the way corpora are 

compiled and analysed. Instead of relying on manually assembled collections, 

researchers began constructing large electronic databases that could be searched and 

annotated efficiently. This period saw the creation of major resources such as the 

British National Corpus (BNC) and the American National Corpus (ANC), which 

introduced annotation practices such as part-of-speech tagging and lemmatization to 

improve linguistic analysis (Ide, 2004). These developments strengthened corpus-

based research by providing evidence drawn from actual language use rather than 

intuition. 

Current research places digital corpora at the centre of computational linguistics 

and natural language processing. In addition to supporting linguistic description, 

corpora provide the data required to train computational models for language analysis 

and artificial intelligence applications (Subex, 2023). Researchers now distinguish 

among monolingual, bilingual, synchronic, diachronic, specialized, and general 

corpora, each developed to address different research needs (Jenset & McGillivray, 

2017). The growing range of corpus types reflects the increasing demand for language 

resources that serve both linguistic and computational purposes.  
 

Natural Language Processing (NLP) 

Natural Language Processing (NLP) is concerned with enabling computers to analyse, 

interpret, and generate human language. Khurana et al. (2022) describe it as the 

computational analysis of natural language for tasks such as machine translation, 

summarization, information extraction, and question answering. Kuiler (2022) places 

greater emphasis on the integration of linguistics and artificial intelligence through 

natural language understanding and natural language generation, while Krasadakis et 

al. (2024) draw attention to the challenges of applying NLP to multilingual and low-

resource settings. Despite these differences, the studies agree that NLP depends on 

computational techniques for processing human language in meaningful ways. 

The field has changed considerably since its emergence in the 1950s. Early NLP 

systems relied on hand-crafted linguistic rules covering areas such as morphology, 

syntax, semantics, and pragmatics (Prashant et al., 2020). As larger digital corpora 

became available, statistical methods replaced many rule-based approaches because 

they could model language more effectively from real data. The availability of even 

larger datasets later encouraged the adoption of deep learning methods based on neural 

networks. Models such as recurrent neural networks (RNNs), long short-term memory 

(LSTM) networks, and transformer architectures have improved the performance of 
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machine translation, text classification, information extraction, and question-answering 

systems (LeCun et al., 2015; Subham et al., 2018; Sharavana et al., 2024). 

These developments also reveal an important limitation. Languages with 

extensive digital corpora have benefited from rapid advances in NLP, whereas many 

indigenous and under-resourced languages remain poorly represented because suitable 

digital language resources are scarce. The availability of high-quality corpora therefore 

remains one of the main factors influencing NLP development across languages. 
 

Machine Learning (ML) 

Machine Learning (ML) provides many of the computational methods used in modern 

NLP. Vajjala (2018) defines ML as a process through which computers learn patterns 

from data and perform tasks without being explicitly programmed for each situation. 

Jordan and Mitchell (2015) extend this view by emphasizing the ability of ML 

algorithms to identify relationships within large datasets and make predictions from 

previously unseen data. Although these definitions differ in emphasis, they both present 

learning from data as the defining feature of machine learning. 

In linguistics, ML has made it possible to analyse large corpora in ways that are 

difficult to achieve through manual analysis alone. It supports tasks such as language 

modelling, text classification, speech recognition, and information retrieval (Cho et al., 

2014). The literature identifies three broad learning approaches. Supervised learning 

uses labelled datasets to perform predictive tasks such as text classification (Pestian et 

al., 2016). Unsupervised learning identifies patterns within unlabelled data and has 

been applied to lexical clustering and the investigation of language variation (Walsh et 

al., 2017). Reinforcement learning is less common in linguistic research but has 

attracted attention for applications involving adaptive language systems and interactive 

technologies (Elshawi et al., 2018). 

The literature shows that digital corpora, NLP, and ML are closely connected. 

Digital corpora provide the linguistic data used to train machine learning models, while 

machine learning supplies the methods that enable NLP systems to analyse and 

generate language. The quality and quantity of available corpora therefore influence 

the performance of NLP systems. This relationship highlights the need to develop 

digital corpora for under-resourced languages, where the shortage of language data 

continues to limit computational research and technological development. 

Inuwa-Dutse (2025) presents a synthetic empirical review of the computational 

development of Hausa, Yorùbá, and Igbo through an analysis of approximately 279 

Natural Language Processing (NLP) studies. The review shows that, despite increased 

research activity since 2020, the three languages remain low-resource because of 
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inadequate digital linguistic resources. Collectively, they contain fewer than 200,000 

Wikipedia articles, and about 75% of the reviewed studies relied on repurposed 

datasets, while only 25.1% developed new corpora or NLP tools. The study further 

reveals that the tonal systems and rich morphology of Igbo and Yorùbá, together with 

inconsistent use of diacritics, reduce the effectiveness of machine translation, speech 

recognition, and sentiment analysis. Although Hausa has broader NLP coverage, Igbo 

and Yorùbá remain underrepresented in morphological analysis, question-answering, 

and text summarisation. The study recommends indigenous NLP models, high-quality 

annotated corpora, formal grammatical analysis, and collaborative resource 

development. 

 

4. Theoretical Framework 

This study is guided by Corpus Linguistics, a methodological framework that examines 

language through the systematic analysis of authentic linguistic data rather than 

intuition or constructed examples. A corpus is a structured collection of naturally 

occurring written and spoken texts stored electronically for linguistic investigation 

(McEnery & Hardie, 2012; Abdullayeva, 2025). Although scholars differ on whether 

Corpus Linguistics is a theory or a methodology, they agree that it provides an 

empirical basis for describing and explaining language use. Kübler and Zinsmeister 

(2015) argue that it can function as either a theory or a methodological tool, depending 

on its application, whereas McEnery and Brezina (2022) regard it as a methodological 

framework for identifying recurrent patterns of language use. 

Corpus Linguistics emerged in response to linguistic traditions that relied 

heavily on introspection and limited datasets. Unlike structural and generative 

approaches, which emphasized speakers' intuitions, Corpus Linguistics is based on the 

empirical observation and statistical analysis of large collections of authentic language 

data made possible by advances in computing technology (Kennedy, 1998). Corpora 

provide evidence for investigating lexical, grammatical, and discourse patterns that are 

not readily observable through intuition alone. Biber, Conrad, and Reppen (1998) note 

that corpus-based analyses reveal the frequency, distribution, and collocational 

behaviour of linguistic forms, leading to more reliable descriptions of language 

structure and use. 

The framework rests on four principles: authenticity, representativeness, 

systematicity, and computational analysis. Authenticity requires that corpora contain 

naturally occurring language rather than constructed examples. Representativeness 

ensures that the corpus reflects the language, genre, or register under investigation. 
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Systematicity requires the careful collection, organization, and annotation of linguistic 

data according to established procedures, while computational analysis uses 

specialized software to retrieve, quantify, and interpret linguistic patterns 

(Abdullayeva, 2025). These principles distinguish Corpus Linguistics from intuition-

based approaches by grounding linguistic analysis in observable evidence. 

The development of Corpus Linguistics has been shaped by scholars such as 

Leech, Biber, Johansson, Francis, Hunston, Conrad, McCarthy, and John Sinclair. 

Sinclair (1991) argues that meaning is often realized through recurring combinations 

of words rather than isolated lexical items, an observation that underpins corpus-based 

studies of collocation and phraseology. Bennett (2010) also notes that Corpus 

Linguistics seeks to explain the distribution of lexical and grammatical patterns and 

their variation across language varieties and registers. 

Corpus Linguistics also integrates quantitative and qualitative methods. 

Quantitative analysis identifies recurring linguistic patterns through measures such as 

frequency and distribution, whereas qualitative analysis explains these patterns within 

their linguistic and communicative contexts. The two approaches complement one 

another, with statistical findings informing contextual interpretation and qualitative 

observations guiding further quantitative investigation (Leech et al., 2012). 

Corpus Linguistics provides the framework for this study because it recognizes 

digital corpora as the empirical foundation for linguistic description and computational 

language processing. It supports the argument that representative and electronically 

accessible corpora are essential for linguistic analysis, language documentation, and 

the development of Natural Language Processing and Machine Learning applications. 

Within this framework, expanding the digital corpora of Igbo and Edo is essential for 

improving computational language resources, strengthening language preservation, 

and increasing the participation of these languages in the digital space. 

 
  

5. Status of Documentation in Igbo and Edo 

The documentation of the Igbo language has evolved from oral traditions to written 

and digital forms. In the precolonial period, the language was preserved through 

storytelling, proverbs, songs, riddles, and other forms of oral literature, which 

transmitted cultural knowledge across generations (Green, 1948; Emenyonu, 2020). 

Indigenous writing systems, including Nsịbịdị, uli, Akwụkwọ mmụọ, and the Aniocha 

script, also demonstrate that forms of literacy existed before European contact (Oraka, 

1983; Azuonye, 1992). 
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 Systematic written documentation began during the missionary era through the 

efforts of the Church Missionary Society. Rev. S. A. Crowther's Primer, which included 

an Igbo alphabet, vocabulary, sentence structures, and biblical translations, marked a 

major milestone in the codification of the language (Igwe & Obiakor, 2015; Emenyonu, 

2020). More recently, Nigerian universities and Igbo scholars have advanced language 

documentation through linguistic research, curriculum development, and the 

preservation of oral traditions, providing an important foundation for contemporary 

digital corpus development. 

 The documentation of the Edo language on the other hand has developed from 

oral traditions to written and scholarly forms. Before the colonial period, Edo was 

preserved through stories, proverbs, riddles, and other oral traditions that transmitted 

linguistic and cultural knowledge across generations. Traditional art forms, including 

brass-casting, wood carving, and pictorial writing, also served important 

communicative and symbolic functions within Edo society (Lewis, 2018). 

 Systematic written documentation began during the colonial period with the 

introduction of the Roman script. Early missionary efforts, particularly Reverend 

Emmanuel Egiebor Ohuoba's translation of portions of the Bible into Edo, marked 

significant milestones in the development of written Edo (Ohuoba, 2017; Usunalele & 

Agbontaen, 2000). Missionary activities and colonial education also encouraged the 

standardization of the language and the production of written materials, including 

Jacob Egharevba's Ekhere Vb'Itan Edo (1933), an important contribution to Edo 

historiography and literature (Osagie, 1999). Subsequent documentation by indigenous 

scholars expanded the collection of proverbs, folktales, songs, and oral histories while 

supporting the development of a standard orthography (Eisenhofer, 1995; Usunalele & 

Agbontaen, 2000). More recently, scholarly research, dictionaries, and university-

based studies have continued to strengthen Edo language documentation, providing a 

foundation for contemporary digital corpus development (Ọmọrẹgbẹ, 2025). 

 

5.1. Digital Presence and Existing Igbo Corpora 

In recent years, notable progress has been made in expanding the digital presence and 

the development of Igbo language corpora through both national and international 

initiatives. The Igbo Archival Dictionary Project represents a major undertaking 

focused on compiling a spoken-word corpus encompassing various dialects, with 

particular attention to oral narratives and phonological diversity. This initiative 

supports the creation of a digital dialectal dictionary aimed at preserving linguistic 

variation within the Igbo language (Ezeani et al., 2020). Similarly, the National Centre 
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for Artificial Intelligence and Robotics (NCAIR) in Nigeria has contributed to corpus 

development by producing transcribed audio corpora and annotated text datasets for 

speech recognition and machine learning applications, thereby facilitating the 

integration of Igbo into AI-driven linguistic technologies (NCAIR, 2023). 

Academic institutions in Nigeria have also played a critical role, though many 

of their compiled corpora remain limited in scope or accessibility. A prominent 

example is the Igbo Tagged Corpus, developed by Onyenwe, Uchechukwu, and Hepple 

(2014), which incorporates a part-of-speech (POS) tagset adapted from the EAGLES 

framework to reflect Igbo’s grammatical structure. Despite its limited size and dialectal 

coverage, this corpus has been essential for training POS taggers and syntactic parsers 

in Igbo computational linguistics. Complementary to this effort, the Igbo Text 

Analyzer, a web-based NLP tool created by Azubuike and Umeh (2024), performs 

tokenization, morphological analysis, and syntactic parsing using a hybrid of rule-

based and statistical approaches. Although still under development, the tool 

demonstrates considerable potential despite ongoing challenges related to dialectal 

variation and orthographic inconsistency. 

Global collaborations have further advanced the digital documentation of Igbo. 

Mozilla’s Common Voice project has incorporated Igbo speech data contributed by 

volunteers to support open-source voice recognition systems (Mozilla, 2023), while the 

Masakhane project, a Pan-African NLP initiative, has promoted Igbo machine 

translation and computational research (Orife et al., 2020). More recently, the 

AfriDataHub’s Igbo Repository has launched the IgboAPI Dataset, a large-scale, multi-

dialectal corpus comprising millions of synthetic and natural Igbo sentences annotated 

for translation, classification, and speech recognition tasks (AfriDataHub, 2023). 

Despite its breadth and accessibility via platforms such as Hugging Face, its reliance 

on synthetic data and uneven dialectal representation raises questions about 

authenticity and inclusivity of Igbo corpus development. 

 

5.2. Digital Presence and Existing Edo Corpora 

The digital presence of Edo is steadily expanding through online platforms such as 

‘edofolks.com’, ‘irenmwi.com’, the Edo Language Dictionary, and mobile applications 

like ‘O Translate’. These platforms provide bilingual word lists, cultural notes, and 

limited audio and translation features that facilitate language learning and preservation. 

However, they remain largely informal and lack systematic linguistic annotation or 

corpus-level organization.  
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Among existing resources, irenmwi.com represents a notable advancement as 

the first monolingual Edo dictionary (Ọmọrẹgbẹ, 2025). It defines words, provides 

contextual examples and usage notes, and includes transcription tools that enhance 

accessibility and promote orthographic standardization. Similarly, edofolks.com 

functions as a comprehensive cultural and educational hub, offering materials on Edo 

history, traditions, and language, alongside sections on mathematics, religion, and 

news, illustrating a holistic digital approach to Edo cultural preservation. 

Educational initiatives such as letslearnẹdo.ng further extend Edo’s online 

presence by offering virtual classes, downloadable learning materials, and interactive 

content for learners. Its design reflects a clear commitment to structured digital 

pedagogy. Likewise, O Translate supports Edo–English translation but operates on a 

limited phrase database and lacks linguistic annotation or syntactic parsing, restricting 

its academic utility. 

Community-driven efforts such as YouTube tutorials, WhatsApp groups, and 

local radio programmes, also contribute to Edo literacy and oral fluency but are not 

systematically archived or tagged for corpus use. The Edo entry on Wikipedia and 

related lexical resources offer basic descriptive data, including classification within the 

Edoid language family, but lack annotated corpora suitable for computational or 

linguistic analysis. 

While the Nigerian Educational Research and Development Council (NERDC) 

has conducted surveys supporting indigenous language instruction in Edo State, these 

initiatives have not produced large-scale, digitized corpora. Overall, the digital 

documentation of Edo remains fragmented, characterized by valuable but scattered 

individual efforts. Despite these limitations, the current platforms signify crucial early 

steps toward Edo’s revitalization in digital spaces and underscore the need for 

coordinated, institutionally supported, and linguistically rigorous corpus development.  

 

5.3. Comparison of Digital Presence and Existing Corpora between Igbo and Edo 

From the perspective of Corpus Linguistics, the availability of authentic, 

representative, and systematically organized corpora determines the extent to which a 

language can support linguistic research and computational applications. The digital 

development of Igbo illustrates this principle. Compared with Edo, Igbo has benefited 

from coordinated corpus-building initiatives that have produced structured linguistic 

resources for both linguistic analysis and Natural Language Processing (NLP). These 

include the Igbo Archival Dictionary Project, the Igbo Tagged Corpus (IgbTC), and 

tools such as the Igbo Text Analyzer, which provide annotated datasets, part-of-speech-
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tagged corpora, and speech resources. Such resources satisfy the corpus linguistic 

principles of authenticity, representativeness, and systematicity by making naturally 

occurring language available in machine-readable formats. International initiatives, 

including Mozilla Common Voice, Masakhane, and AfriDataHub, have further 

expanded the digital visibility of Igbo by integrating the language into speech 

recognition, machine translation, and other AI-driven applications. The IgboAPI 

Dataset has also strengthened the computational usability of the language by providing 

a large-scale, multidialectal Igbo–English lexical resource that supports translation, 

language modelling, and speech technologies. Nigerian universities have 

complemented these efforts by incorporating digital language resources into teaching 

and research. These developments reflect a growing recognition that robust corpora are 

indispensable for linguistic description, language preservation, and computational 

language processing. 

 The Edo language presents a different picture. Although several digital 

initiatives, including edofolks.com, irenmwi.com, letslearnẹdo.ng, and O Translate, 

contribute to language learning and cultural preservation, they do not yet constitute 

comprehensive linguistic corpora within the corpus linguistic framework. Most 

resources are designed as dictionaries, learning platforms, or cultural repositories rather 

than structured datasets suitable for computational analysis. Consequently, they 

provide limited opportunities for corpus annotation, frequency analysis, syntactic 

parsing, or the development of NLP and Machine Learning (ML) applications. Corpus 

Linguistics emphasizes that language technologies depend on large, representative, and 

systematically annotated datasets. In this respect, Edo remains under-resourced, as it 

lacks extensive digital corpora, publicly available APIs, and coordinated institutional 

programmes dedicated to corpus construction. Existing initiatives are largely 

community-driven and fragmented, limiting their long-term sustainability and 

computational value. 

 The contrast between Igbo and Edo demonstrates the central claim of Corpus 

Linguistics that the quality and availability of digital corpora shape both linguistic 

inquiry and technological development. While Igbo has begun to establish the 

empirical resources required for corpus-based research and NLP, Edo still requires 

coordinated corpus development to achieve comparable progress. Strengthening digital 

corpora for both languages will not only improve linguistic documentation but also 

expand their participation in machine translation, speech technologies, language 

modelling, and other computational applications.  
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5.4. Gaps in Availability and Accessibility in Igbo and Edo 

From the perspective of Corpus Linguistics, the availability, accessibility, authenticity, 

and systematic organization of corpora determine the extent to which a language can 

support linguistic research and computational applications. Although Igbo has made 

notable progress in digital corpus development, important gaps remain in both the 

availability and accessibility of its resources. Dialectal coverage is uneven, with central 

dialects overrepresented and peripheral varieties underdocumented (Emezue et al., 

2024). Annotation is also limited, as most corpora provide only part-of-speech tagging, 

with little syntactic or phonological information, while orthographic inconsistency 

affects data quality and interoperability (Onyenwe et al., 2019). Accessibility remains 

constrained because many resources are fragmented across platforms such as GitHub, 

Hugging Face, and Sketch Engine, where corpora such as igWaC and igTenTen require 

subscription or institutional access. In addition, reliance on crowd-sourced or synthetic 

materials raises concerns about data authenticity (Emezue et al., 2024). Spoken corpora 

with phonetic and tonal annotation are also scarce, limiting research in speech 

processing and phonological analysis. 

The Edo language exhibits more significant gaps in corpus availability and 

accessibility. It lacks publicly available corpora with part-of-speech tagging, syntactic 

parsing, or large-scale text collections comparable to igWaC or IgboAPI. Existing 

digital resources are largely dictionaries and language-learning platforms with limited 

dialectal and phonological coverage, minimal audio support, and no systematic 

linguistic annotation. Resources such as the Edo Language Dictionary also lack 

downloadable datasets, metadata, and machine-readable formats, restricting their reuse 

in computational research. Institutional involvement in corpus development remains 

limited, with most initiatives being community-driven and lacking long-term 

sustainability. Consequently, the scarcity of spoken corpora and NLP-ready datasets 

continues to restrict Edo's participation in computational linguistics and language 

technology. 

These findings support the corpus linguistic view that robust and accessible 

corpora provide the empirical foundation for Natural Language Processing (NLP) and 

Machine Learning (ML). Despite its limitations, Igbo has benefited from foundational 

corpora and participation in multilingual initiatives such as Meta's No Language Left 

Behind and Masakhane, which adapt multilingual models such as mBERT and XLM-

R through transfer learning. For Edo, comparable progress depends on developing 

representative and annotated corpora from dictionaries, educational materials, literary 

texts, and oral sources. These resources should be made openly accessible to support 
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transfer learning, crowdsourced transcription and translation, and carefully controlled 

synthetic data augmentation. Expanding both the availability and accessibility of Edo 

corpora will strengthen linguistic research, language preservation, and the development 

of NLP and ML applications.  

 

5.5. Natural Language Processing and Machine Learning Tools for Igbo and Edo 

Languages 

The Corpus Linguistics framework recognizes well-developed digital corpora as the 

foundation for Natural Language Processing (NLP) and Machine Learning (ML) 

applications. The quality and scale of these corpora determine the performance of 

computational tools and the extent to which a language can participate in digital 

technologies. This section examines key NLP and ML tools for the Igbo and Edo 

languages such as tokenization, part-of-speech tagging, morphological analysis, named 

entity recognition and lemmatization, speech technologies, and machine translation and 

highlights how corpus development provides the empirical foundation for their 

implementation. 
 

i. Tokenizers and Sentence Splitters 

Tokenization is the first stage of NLP, segmenting text into words and sentences for 

computational analysis. For Igbo, tokenization has been integrated into corpus 

development through the IgboNLP Project (Onyenwe, 2017). Rule-based and statistical 

approaches that account for orthographic variation, tone marking, and affixation have 

produced encouraging results. For Edo, similar methods can be developed once 

representative corpora become available. Studies on related African languages report 

tokenization accuracies of 90–95% where adequately annotated datasets exist 

(Onyenwe et al., 2014), demonstrating the importance of well-developed corpora. 
 

ii. Part-of-Speech Tagging 

Part-of-speech (POS) tagging forms the basis of syntactic and semantic analysis. Igbo 

already possesses a standardized POS tagset of 59 tags based on the EAGLES 

guidelines (Onyenwe, Uchechukwu & Hepple, 2014). Bootstrapped and Hidden 

Markov Model taggers, strengthened through cross-lingual transfer, have achieved 

improved accuracy (Onyenwe et al., 2019). Edo, however, requires representative 

annotated corpora before comparable POS taggers can be developed using multilingual 

Transformer models. 
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iii. Morphological Analysis 

The tonal and morphologically rich structures of Igbo and Edo require effective 

morphological analysis for accurate lexical representation. Finite-state approaches 

developed for languages such as Wolaytta and Zulu provide suitable models 

(Gebreselassie et al., 2018; Pretorius & Bosch, 2003). Tools such as Foma and HFST 

can model morphophonemic alternations and affixation, provided sufficiently 

annotated lexical resources are available. Their effectiveness depends largely on corpus 

quality and linguistic coverage. 
 

iv. Named Entity Recognition and Lemmatization 

Named Entity Recognition (NER) extracts structured information from text, while 

lemmatization reduces inflected forms to their base forms. Igbo has been incorporated 

into multilingual NER systems such as the Wazobia-NER System, achieving F1-scores 

above 0.90 (Ezeani et al., 2024). Lemmatization can also be supported through existing 

morphological resources. Edo requires annotated corpora before comparable systems 

can be developed. Transfer learning from multilingual models offers a practical 

pathway for improving performance in low-resource settings (Ezeani et al., 2020). 
 

v. Speech Processing and Text-to-Speech 

Speech technologies for both languages remain underdeveloped because of the limited 

availability of annotated speech corpora. Although Igbo has small speech datasets, 

large-scale Automatic Speech Recognition (ASR) and Text-to-Speech (TTS) systems 

are still lacking. Community initiatives such as Mozilla Common Voice can expand 

speech resources, while multilingual acoustic models can be adapted to capture tonal 

and phonemic distinctions. Comparable progress for Edo depends on the creation of 

representative speech corpora. 
 

vi. Machine Translation 

Machine Translation (MT) integrates several NLP components and depends on large 

parallel corpora. Igbo has advanced through initiatives such as the Masakhane Neural 

MT Project, producing moderate BLEU scores comparable with other African 

languages (Adelani et al., 2021). Edo, however, lacks the bilingual corpora required for 

neural machine translation. Developing Edo–English and English–Edo parallel datasets 

is therefore essential for applying Transformer-based architectures and few-shot 

learning approaches. 

Beyond these applications, computational tools such as Praat, ELAN, FLEx, 

Foma, UralicNLP, BRAT, and WebAnno support corpus collection, transcription, 
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annotation, alignment, and storage. Within the Corpus Linguistics framework, these 

tools facilitate the creation of authentic and systematically annotated corpora that 

underpin NLP and ML. Expanding such resources for Igbo and Edo will strengthen 

linguistic research, language preservation, and the development of computational 

technologies for both languages. 

 

5.6. The Importance of Digital Corpora for NLP and ML Development in Igbo  

        and Edo 

Digital corpora are important for the advancement of Natural Language Processing 

(NLP) and Machine Learning (ML) in Nigerian languages, particularly Igbo and Edo. 

1. Digital corpora provide the structured datasets required to train algorithms that 

enable machines to understand and process human language. They form the empirical 

foundation of NLP and ML by supplying the linguistic evidence from which 

computational models learn grammatical, lexical, and semantic patterns (Sinclair, 

1991; Ide, 2004). These corpora support essential tasks such as speech recognition, 

sentiment analysis, word frequency modelling, and part-of-speech tagging, resulting in 

more accurate and reliable language technologies. The quality of these datasets, 

especially their balance, cleanliness, authenticity, and representativeness, largely 

determines the performance and fairness of AI systems (Subex, 2023; BAVL, 2022). 

2. Digital corpora are the foundation of NLP and ML systems and play both 

technological and cultural roles in low-resource languages such as Igbo and Edo. For 

Igbo, initiatives including the Igbo Tagged Corpus (Onyenwe et al., 2014), Igbo Text 

Analyzer (Azubuike & Umeh, 2024), and the IgboAPI Dataset (AfriDataHub, 2023) 

support tokenization, morphological analysis, and machine translation, enabling the 

language to participate in multilingual AI initiatives such as Masakhane and Mozilla 

Common Voice (Orife et al., 2020; Mozilla, 2023). By contrast, Edo remains at an early 

stage of digital corpus development. Existing platforms, including edofolks.com, 

irenmwi.com, and OTranslate (Ọmọrẹgbẹ, 2025), provide valuable language resources 

but lack the structured and annotated corpora required for advanced NLP and ML 

applications. Developing comprehensive, accessible, and linguistically annotated 

corpora is therefore essential to Edo's computational development. 

3. Beyond their computational value, digital corpora contribute to language 

preservation and cultural continuity. Their absence continues to limit the participation 

of many African languages in digital technologies, widening the gap between high-

resource and low-resource languages (Inuwa-Dutse, 2025; Adebara et al., 2025). For 

Igbo and Edo, corpus development serves both as a means of preserving linguistic and 
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cultural heritage and as a foundation for digital inclusion. The digitization of oral 

traditions, folklore, and phonological data ensures that these resources are preserved 

and made available for applications such as speech recognition, text-to-speech 

synthesis, and machine translation. 

4. Digital corpora also promote benchmarking, interoperability, and collaborative 

research. Standardized and annotated datasets allow NLP and ML models to be trained, 

evaluated, compared, and reproduced across different studies, thereby improving the 

reliability and transparency of computational research (Jenset & McGillivray, 2017). 

In addition, tools such as ELAN, Praat, FLEx, and WebAnno support corpus 

construction through transcription, phonetic annotation, linguistic alignment, and data 

management, linking traditional linguistic documentation with modern computational 

modelling.  

 

6. Conclusion 

This article has highlighted the importance of developing comprehensive digital 

corpora for the Igbo and Edo languages to strengthen their integration into Natural 

Language Processing (NLP) and Machine Learning (ML). Igbo has attained an 

intermediate level of digital development, supported by foundational corpora, basic 

NLP tools, and participation in multilingual initiatives such as Masakhane and No 

Language Left Behind. However, its progress is constrained by data fragmentation, 

uneven dialectal representation, and limited accessibility, which reduce the scalability 

and interoperability of its digital resources. By contrast, Edo remains at an early stage 

of digital corpus development, characterized by the absence of annotated datasets, 

standardized orthography, and the institutional support required for computational 

language processing. 

Addressing these gaps requires systematic corpus collection, annotation, 

standardization, and long-term maintenance using tools such as ELAN, FLEx, Praat, 

and WebAnno. These resources will support the development of core NLP components, 

including tokenizers, part-of-speech taggers, morphological analyzers, and named 

entity recognition systems, which provide the foundation for advanced applications 

such as speech recognition, text-to-speech systems, and machine translation. 

Sustained progress depends on collaboration among universities, research 

institutions, technology organizations, and language communities, supported by 

adequate funding and long-term policy commitment. Such collaboration will facilitate 

the transition from descriptive language documentation to computational language 

processing. Consequently, digital corpus development serves not only as a strategy for 
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preserving the linguistic heritage of Igbo and Edo but also as the foundation for 

expanding their participation in language technology, artificial intelligence research, 

and the wider digital ecosystem. 
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