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Abstract - Developing language application is resource intensive task that requires active participation of stakeholders, from 
linguistic and computational perspectives. The most explanatory method for presenting what actually happens within Natural 
Language Processing system is by the levels of language approach.  However, if the language has no rule how to write and 
read, it creates misunderstanding among human beings. Integrating spell checkers in to word processors reduces the amount 
of time and energy spent to find and correct the misspelled word. Afan Oromo language, Lowland East Cushitic sub-family 
of the Afro-Asiatic super-phylum language family spoken in Ethiopia has no any spell checking tool yet. Rule Based Afan 
Oromo Spell Checker is supposed to solve it. In general, the algorithm and techniques used in this study obtains good 
performance. The result obtain encourages the undertaking of further research in the area, especially with the aim of 
developing a full-fledged Afan Oromo spell checker. 
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I. INTRODUCTION 
 
Language is a medium of communication which helps 
human beings to exchange ideas and information. 
Natural language is not artificial language like 
programming languages rather, it is a language that 
naturally used by only humans. Natural Language 
Processing (NLP) is an attempt to use computers to 
process this natural languages. Natural Language 
Processing is subfield of Linguistic and Artificial 
Intelligence (AI). NLP is a theoretically motivated 
range of computational techniques for representing 
and analyzing naturally occurring texts at one or more 
levels of linguistic analysis for the purpose of 
achieving human-like language processing for a range 
of tasks or applications [2]. 
 
II. OVERVIEW OF AFAN OROMO 
 
Afan Oromo is belonging to Lowlands of Eastern 
Cushitic sub-family of Afro-Asiatic super family. The 
percentage of Afan Oromo speakers among Cushitic 
family is the highest ranked. Geographically, Afan 
Oromo is found in Southern, Eastern, Western and 
Central Cushitic Language families. Without any 
dialectical barriers, all Oromo of these areas 
communicate with each other [8]. 
 

Afan Oromo uses normal Latin-based alphabet that is 
called ‘Qubee Afaan Oromoo’ that was adopted and 
used as official script of Oromo people since 1991. 
But before that, ge’eez was used to write and use Afan 
Oromo for official scripting purpose. Afan Oromo has 
33 letters. That means 28 consonants and 5 vowels as 
provided in table 1 and 2 below respectively. From 
these consonants, seven of them are pair letters and 
put together (combination of two consonant letters 
such as ‘dh’). Basic alphabet of Afan Oromo language 
does not contain letters like; p, v, z, ts, and zy. 
Because there are no native or appropriate words for 
Afan Oromo which are formed from these letters 
rather than using to refer and used for other language 
words such as “viidiyoo” (video), “Poolisii” (police) 
[12]. 
In Oromiya regional state, Afan Oromo has mainly 
five dialects. These all dialects are classified to their 
respective locations of Oromiya. Tulama (Central), 
Macha (Western), Harar (Eastern), Borana (Southern) 
and Rayya (Northern). Some word level dialects in 
these states may be differing from one another. For 
example, eessa means ‘where’ is predominantly used 
in Macha dialect, where as Tulama uses it as eecha for 
same meaning. Now days, Afan Oromo is the regional 
official language, a medium of instructions in primary 
schools, teacher training instructions and colleges. 
Also, Afan Oromo is the field of study in higher 
educational institutions. 

 

Bb C c CH ch D d DH dh F f G g H h Jj K k 

L l M m N n NY ny P   p PH ph Q q R r S s SH sh 
T t TS ts V v W w X x Y y Z z ZY zy   

 
Table 1. Afan Oromo consonants 

 
Short Vowels Long Vowels 

A a AA aa 
E e EE ee 
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I i II ii 
O o OO oo 
U u UU uu 

Table 2. Afan Oromo vowels 
 
A spell checker is an application program that flags or 
pops up words in a document that are misspelled or 
not spelled correctly and suggests some possible 
options. It enables users to check the spellings of the 
words in a text file, validates them i.e. checks whether 
they are correctly or wrongly spelled and in a case the 
spell checker has doubts about spelling of words. 
Spell checkers are the basic and special tools needed 
for word processing and document preparation. 
Oromo people have no spelling checker while writing 
Afan Oromo language. Hence, Afan Oromo Spell 
Checker is needed to solve these types of problems. 
 
III. WORD FORMATION PROCESS 
 
In linguistic system, different languages have their 
own word formation process classes. For instance, 
Afan Oromo has five word classes; Maqaa ‘noun’, 
Maqibsa ‘adjective’, Gocha ‘verb’, Gochibsa 
‘adverb’, and Qabsiistuu ‘conjunction’ [30]. 
Also as stated by Addunyaa Barkeessaa [14], some 
groups classify Afan Oromo words in to six classes; 
Maqaa (noun), Maqibsa (adjective), Bamaqaa 
(pronoun), Gochibsa (verb), Qabsiistuu (conjunction) 
and durduubee (affix). 
In general, this section will discuss on word formation 
processes in Afan Oromo. This can be its derivation, 
inflection and compounding. 
 
Derivation 
The term derivation is one of word formation process 
through which one or more affix(es) is (are) attached 
to root or stem word to produce a new word called as 
derived word. We obviously know that derivation can 
change parts of speech of the root word to which the 
suffix is attached. Because of Afan Oromo is rich in 
derivation, word formation process is supposed to be 
more productive.  These derivations are; nouns 
derivation, verb derivation and adjective derivation. 
 
Nouns derivation 
A noun is name given to something or somebody to 
identify from others. Suffixes are involved in the 
derivation of nouns in Afan Oromo are classified in 
too different groups based on type of word class they 
change into nouns. That means, these suffixes are 
attached to some adjectives, verbs and nouns itself, 
and produce noun. Some suffixes that perform this 
kind of producing habit are; -aata, -annoo, -a, -aa, -ina, 
-ii, -iinsa, -ooma, -oota, -umsa, -ummaa, etc. Example:  
Bilisa ‘free’ Bilisummaa ‘freedom’. 
 
Verbs derivation 

Verb is expression of an action or state of being, that 
form the main part of predicate of a sentence. For 
example; deemi ‘walk’, utaali ‘jump’, hawwe 
‘wished’, kufe ‘felt’. 
 
Adjectives Derivation 
Adjectives provide additional detail to nouns. Some 
suffixes that derive adjectives are; -aa, -essa, -eettii, -
uu, etc. 
 
IV. TYPES OF SPELLING ERRORS 
 
Spelling error can be categorized mainly in to two 
classes. 
 
4.1 Real word error 
Real word error created when a user mistakenly writes 
a correct word when another is intended. This types of 
mistake is most of the time unnoticed by majority of 
spell checkers as they deal with words in isolation and 
accept them as correct if that word is exist in the 
dictionary and popup it as error if it is not. Such types 
of errors are not fond in Afan Oromo. 
 
4.2 Non-word error 
It occurs because of different reasons like, deletion, 
insertion, substitution of characters into the original 
word and makes meaningless combination of letters or 
it may give other meaning. For example: - Nama 
‘human’, Mana ‘house’. 
 
V. SPELL CHECKING APPROACHES 
 
While developing spell checker, various methods are 
used which provide word suggestions for misspelled 
words. The first approach is to encode all words in to 
its corresponding phonological coding, check spelling 
errors and finally generate some suggestions for errors 
occurred. Phonetic encoding algorithms like 
Soundex[3], Metaphone[4] are used to measure 
phonetic similarities. 
The term soundex uses indexing words based on their 
phonetic sounds. The words that have different 
meaning but similar pronunciations are coded 
similarly and may be matched regardless of trivial 
differences in spelling. 
 
5.1 Dictionary Lookup 
A dictionary lookup method is for non-word errors 
detection. Initially, appears to be a simple matter of 
looking up each word in a word-list or lexicon and 
popping up those that are not found in the list as 
potential spellings [1]. 
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In the case a word is found misspelled (not found in 
dictionary), spell checker generates some lists of 
suggestion words that are supposed to replace that 
word. Then the final choice is up to the user to select 
the appropriate word. Time complexity and space 
complexity of dictionary based spell checker is high. 
Because, for all words in the corpus, the system 
detects the error linearly, step by step. For example, in 
dictionary, the system must count number of 
operations line by line including comparisons 
assignment and function call. Then it analytically 
derive T(n) and again derive tight bound O(f(n)). 
 
5.2 Morphological Analysis 
Morphology is the study of the meaning of individual 
units or morphemes of language and is concerned with 
the structure of words. Words are spitted down into 
morphemes, the smallest linguistic units that carry a 
meaningful interpretation. These are typically word-
stems or root word and affixes (i.e. a morpheme that is 
attached to a stem). Almost all Afan Oromo nouns in a 
given text have person, number, gender and 
possession 

markers which are concatenated and affixed to a stem 
or singular noun form. Since the system detects and 
chooses the preferred affix for root/stem words to fix 
the error, it needs time for all written words and 
affixes. Hence, the time and space complexity of 
morphology based spell checker is also higher. 
 
5.3 Rule Based Method 
Spelling errors can be occurred in two ways: The first 
is the writer may know the rules how to arrange and 
write words perfectly, but intentionally he/she may 
misspell it. The second one is he/she may not know 
how to spell correctly. Hence, for such language 
quality problem, spelling checker system is needed. 
Rule based spell checking approach is used to guide 
and manage how to write Afan Oromo words without 
making mistake based on certain written rules. It 
directly focuses on rules provided to correct errors and 
its space and time complexity is less when it is 
compared with dictionary and morphology based spell 
correction. Therefore, Rule based spell checking 
method is better than others. 

 

 
Figure 1. Rule based spell correction process 

 

 
Figure 2.  Error detection component algorithms 
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SUMMARY AND CONCLUSION 
 
A language is system of information and idea 
exchange to have and use complex systems of 
communication, specifically the human ability to do 
so, and it is an specific example of such a system. The 
linguistics is a scientific deal of any human language. 
Natural Language Processing is a theoretically 
motivated range of computational techniques for 
representing and analyzing naturally occurring texts at 
one or more levels of linguistic analysis for the 
purpose of achieving human-like language processing. 
Afan Oromo is a mother tongue for Oromo people, 
who are the largest ethnic group in Ethiopia 
comprising more than 33.5% (25.5 Million) of the 
population according to the 2008 census. With regard 
to the writing system, “Qubee Afan Oromo”  has been 
adopted and become the official script of Afan Oromo 
for Oromo people since 1991[23]. 
 
For any language, spell checker is needed to write 
words perfectly and make uniform among users of 
that language to convey the expected and correct 
meaning. A spell checker is an application program 
that pops up words in a document that are not spelled 
correctly and suggests some possible options. Spell 
checkers are the basic tools needed for word 
processing and document preparation. Oromo people 
have no spelling checker while writing Afan Oromo 
language. There are different approaches to check 
spell like, rule based and dictionary lookup are 
preferred in this paper. 
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