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Abstract: This study is conducted to develop an effective spelling checker system for the Amharic language. Currently there are 

few natural language processing works that have been done for this language. However, there is no effective spell checker system 

developed for this language yet.  In this study, an effective spell checker mode is developed and then implemented using visual 

basic programming language. For the prototype development, two basic algorithms were applied in different phases of the study. 

The Metaphone algorithm is applied for spelling error detection and edit distance algorithm is applied for selecting the most 

possible correct word for the miss spelled word. For a better usability the developed system is embedded in the Microsoft Office 

word 2010 word processing system as an add-in. Finally, the developed prototype is tested using test data of 500 words and from 

these words, 100 of them are miss-spelled deliberately and a dictionary of 125,000 words is used. In the testing phase, the system 

shows excellent result in its error detection and also in its suggestions.    

 

Index Terms: - Amharic, Dictionary, Natural Language Processing, Spellchecker  

 

1. INTRODUCTION 

In natural language processing spell checker is one of the main important area which focuses on detecting and correcting 

spelling errors (Ganfure et al, 2014). They have their own advantage and they could be used independently or embedded within 

other systems like word processors, optical character recognition, search engines, speech recognition and machine translation, 

browsers and so on (Hamza et al, 2014). 

In different languages, spelling errors are mainly caused by insertion (insertion of the wrong character), deletion (omission of 

a letter), substitution (using of one letter instead of the other) and transposition (miss positioning of letters).  

Spell checker system has two main phases one is error detection phase and the other is error correction (Hamza et al, 2014). 

The study mainly focuses on developing spelling checker system for Amharic language using hybrid of Metaphone algorithm for 

error detection and edit distance algorithms for suggestion selection.  

1.1. Problem Definition   

The Amharic language is a morphology rich language; it has multiple similarly sound letters (symbol redundancy) and also it 

has phonology clashes. For this reason, it is difficult to develop spell checker system easily. Few works have been done in 

Amharic spell checker due to the language complexity and also some other reasons those works are not well satisfying. In 

general, the problems observed in the current existing Amharic spell checker systems are inefficiency in language processing, 

some are lack of error correction functionality, some doesn’t include all Amharic characters in consideration, and also Lack of 

efficient dictionary  

1.2. Objective  

The general objective of this study is to develop a well satisfactory Amharic spelling error detection and correction system 

using a well-organized and effective manner.  

1.3. Methodology 

The study is done by applying different methodologies in different phases of the study. This section mainly focuses on those 

methodologies used while conducting the research. 

1.3.1. Literature review: To collect a complete knowledge and develop an efficient spell checker system for Amharic 

language multiple studies in numerous areas like Amharic language property, Amharic morphology, steaming, 

spell checkers, algorithms and other related documents are studied. 

 

1.3.2. Document collection and analysis: For a better understanding of the existing and related systems, the language 

property and for better solution finding different documents were collected and reviewed in detail. In the study 
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the corpus is collected from multiple sources. The collected documents are analyzed by removing different 

noises in the document. Totally from the collected documents 125,000 of it is used for dictionary preparation 

and 500 of it used as test data.  

 

1.3.3. Prototype development: While developing the prototypes hybrid of Metaphone algorithm together with edit 

distance algorithm is applied. In the development edit distance algorithm will be implemented for determining 

the likelihood of a given word to the correct words in the dictionary and for ranking possible correct words. 

Finally, the performance of the developed prototype is evaluated by using the selected test data.   

 

1.3.4. Tool: In this research different tools are used in different phases of the study. For the system documentation 

Microsoft office word 2010 is used. For the corpus preparation, processing and storage Microsoft office Excel 

2010 and Microsoft Access 2010 are used and for implementation Microsoft Visual Studio 2010 is used and 

finally for prototype development, python and VB.NET programming languages are applied in two different 

steps of the prototype development. 

1.4. Scope and limitation 

This research is conducted with the aim of developing a satisfactory Amharic spell checker system using a hybrid approach. 

This paper is only focused on spelling error detection and correction for Amharic language, So Tigrigna and Geez words will not 

be considered. In addition to this, the system will not consider any real words error, Grammar error, and punctuation errors.   

2. LITERATURE REVIEW 

This section discusses about previous works related to spell checker.  

Yacob (2004), tried to implement Metaphone algorithm for Amharic language. In his work, He encoded letters with similar 

sound into a single letter to have single representation for words with similar sound. In this is paper, as much as possible the 

researcher tried to eliminate most errors and in his experiment, he used 116 words and 166 misspelled words. According to his 

report the Amharic Metaphone algorithm success was up to 90%. 

Olani & Midekso (2014) conducted a research in design and implementation of morphology base spell checker for Afaan 

Oromo language. The language is the most spoken language in Ethiopia and also it is morphological rich language. The 

researchers designed the spell checker by using dictionary lookup method together with the morphological analyzer. The 

Microsoft Visual C# programming is used for the development of the spell checker. They used a total of 1811 words of test data, 

and they tested their system and they reported using the following three matrices, lexical recall 88.62%, Error recall 100% and 

precession 28.62%.   

Hamza et al. (2014) propose an approach for Arabic spell checking which focuses on morphological analysis and edit 

distance algorithms. For testing, they used a corpus of 2784 misspelled words. They finally tested their system and compare it to 

Levenshtein distance. They reported the result of the comparison by three error operations such as insertion, deletion, and 

permutation and found that their approach scores 85%, 81%and 86% success for each error operations respectively and the other  

Levenshtein distance scores 44%, 81%and 61% success respectively for each corresponding errors operations.  

Rasooli et al. (2011) proposes adaptive spell checker approach or Persian language. The approach detected misspelled words 

using dictionary lookup method. After errors are detected a list of candidate words were generated by using insertion, deletion, 

substitution and transposition operations. These operations were applied in the wrongly spelled word and the candidate words are 

ranked based on their similarity to the word. The approach uses the response of the user and the frequency for the future use.  

Bassil and Alwani (2012) propose a context-sensitive spelling error detection and correction method based on a dataset 

containing n-gram word ranging from unigram to 5-gram. The proposed approach had error detector using unigram statistics from 

Google web 1T dataset and the candidates are generated using character-based 2-gram. Model and the other was context sensitive 

error correction using a 5-gram statistic from Google web 1T dataset. It considers both real word and nor-real word error. For 

evaluation, 200,000 words from 300 articles wore used. After that, they reported that the proposed approach corrected 99% non-

real word error and 70% of real error.  

Shaalan et al. (2012) propose an approach using context-independent spelling correction tool. The paper mainly focuses on 

knowledge base rules, noisy channel, edit distance and it uses trigram language model which result 98.2% precession and 

100%recall. A test set of 400,000words were used, to select correct candidate words for a given misspelled letter they used 

Levenshtein distance, after that to rank candidates they used two approaches the first approach uses edit distance and noisy 

channel model and the other uses edit distance, noise model, and other post-processing. According to their report the first 

approach score 71.3% success and the other approach score 75% success.   

3. AMHARIC SPELLING ERROR DETECTION AND CORRECTION MODEL 

The proposed system has three major phases those phases are pre-processing, spell checking and spell correction (correction 

suggestion) phase. The proposed system accepts users input, extract root word and required features by preprocessing user’s 
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input, and check the words validity against the dictionary and if the word found incorrect, the system will provide list of possible 

correct words closer to the users input by computing the edit distance between user input word and word from dictionary.  

3.1. The architecture of spell checker  

The architecture below shows the general procedure that the system will go through for validating the correctness of the user 

input and also for providing the closest possible list of words for the misspelled word as a correction. Preprocessing, spell 

checking and spell corrections are the three main tasks that the system performs.  

 
Figure 3.1. The architecture of Spelling checker system model 

3.2. Pre-processing   

The user input may include numbers or punctuations or words from other languages; therefore, the system 

eliminates such inputs before spell checking phase began. The output of this phase is used for detecting the word 

validity.  

 

This phase contains three main tasks that are; punctuation removal, normalization, and steaming. It is applied for 

automatic key generation.   

3.2.1. Punctuation removal 

In this section, the system will eliminate punctuations from the users input using the punctuation removal algorithm. 

In the algorithm a list containing list of possible punctuation marks is used and the input word is checked against this list.   
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3.2.2. Normalization 

One of the causes of spelling errors in Amharic language is the existence of multiple alphabets with similar sound 

and shape, so in order to detect and correct errors due to such characteristics of the language we are expected to bring 

those letters in a single common representation. The proposed system will look for this letters in the user input and 

replace them with their common representation.  

3.2.3. Steaming  

The main reason why we include steaming in this study is that the Metaphone algorithms that we used for spelling 

error detection uses steam of a word as a key for similarity measure. The output of this algorithm is used in Metaphone 

algorithm for error detection as a key of words.   

3.3. Spelling error detection  

In the prototype development, Metaphone algorithm is used for detecting spelling errors. This algorithm is mainly used for 

phonetic error correction. It assigns a key to input word to find the more similarly spelled strings with a similar key in the pre-

defined dictionary (Khyati, 2012). 

In this study, the root of input word is considered as a key and list of possible inflations of that root word are represented 

under this key.  

3.4. Spelling error correction  

To correct the miss-spelled word the system will look for the possible list of words in the dictionary which have higher 

similarity to the wrongly spelled word. The system filters out this possible list of words and sorts them based on their degree of 

similarity to the miss-spelled word by calculating the edit distance.   

3.4.1. Correct word selection  

For each erroneously spelled word, the possible lists of correct words are selected by applying Levantine edit distance 

algorithm. The word with smaller edit distance is labeled as the candidate for the correction. After computing the distance the 

suggested words are sorted by their distances in ascending order based on its edit distance value.  

3.4.2. Candidate ranking  

After computing the edit distance for a given wrongly spelled word the suggested words are ranked according to their edit 

distance; the word with lower distances placed at the top in the ranking position. In the prototype development to sort the list 

built-in functions are applied. 

3.4.3. Spelling corrections  

After displaying the list of possible correct words for the detected word the user can choose one of the words from the list 

shown and then selected word will automatically replace the wrong one in the document. The user also can ignore the word as it 

is without any correction.  

At the system development it is difficult to remember and include all words of the language to the system dictionary; in this 

reason sometimes the system may detect the correctly spelled word as the wrong one if it is not in the dictionary; in this case, the 

system allows the user to add the word to the dictionary for future use.  

4. IMPLEMENTATION AND EXPERIMENTATION 

4.1. Dataset  

In this study for testing and dictionary preparation Amharic documents in a different topic and from different sources are 

collected and from the collected documents more than 125,000 (2.19 MB (2,306,048 bytes) size of) words are used for the 

dictionary preparation. For the testing phase we used 500 words and from these words, 100 of them were wrongly spelled words.  

4.2. Implementation  

In this study to develop the complete prototype two steps are followed. In the first step the prototype is developed using 

python programming and it works for a single word at a time. In this step, the main purpose is to develop the general workflow of 

the system and come up with independent spell checker system and also to check the model effectiveness.  

As specified before spell checkers could be embedded to another system. Under the consideration of this advantage to solve 

the problem of the developed prototype it is expected to embed the proposed system to other word processing system. 

In the second step to develop a fully functional and usable system the system developed in step one is integrated with word 

processing by using VB programming language. In this step the proposed system is embedded to the Microsoft office word 2010, 

and to do so VB is used as programing language and Microsoft Access 2010 is used as a database. The integration is done through 

word add-in.  
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While opening the Microsoft word 2010 the spell checker add-in and also the dictionary of the spell checker will be loaded. 

The following figure shows stage when the spell checker add-in is loaded to the word processing system. 

 
Figure 4.3. Loading spell checker add-in  

After typing any Amharic word in the Microsoft word text area to initiate the spell checker the user is expected to choose the 

“spell checker [ቃል ማረሚያ]” Ribbon from the main menu of Microsoft Office and click on the spell checker button.  

After spell checking the possible list of suggestion is shown using list box widget to the left side of the text area.  The 

following diagram shows how the suggested words are displayed for the error detected.  

 

 
Figure 4.5. Interface of correction suggestion task 

To display the suggestions to the user Task Control pane is used and it includes text box which contains the wrong word, list 

box containing list of suggestions for the wrong word detected, and buttons for different actions taken by the user.   
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4.3. Testing  

In prototype development, two types of testing mechanisms are used one is unit testing and the other is system testing.  

After completing prototype development the whole system is tested by using the test data prepared before. The test data 

contains 500 words and from these words, 100 of them were miss-spelled deliberately. According to this test generally the system 

scores 98% effectiveness in its error detection and correction functionalities. With respect to its usability the system is easily 

usable and it is not complicated to use. In addition to this the system is more adaptive to new words that the users can add new 

words to the dictionary easily for the future use this makes the system effectiveness to be growing time to time.  

5. CONCLUSION AND FUTURE WORK 

The developed system is developed using the combination of phonetic algorithm and also Edit distance algorithm and it 

shows more than 95 percent effectiveness in its error detection and also in its correction suggestion capability. However, the 

speed of processing is not considered carefully in this experiment and in the future expansion of this word processing time will be 

the main issue.  

The developed system has one major limitation which is related to its speed. In this thesis, the model development was the 

major focus of the study for this reason the high-speed data processing approach is recommended for the future developments.  

In addition to this, the system also could be embedded in all other MS office products and also other text processing systems. 

In general, for the future work, I recommend to implement this system in all Microsoft office products under the consideration of 

its processing time. 
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