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Chapter 1 – Introduction 
 

1.1 Background 
 

In the modern world human knowledge is growing rapidly. The development of 

Information Communication Technology (ICT) enables extraction of knowledge from 

all over the world and creates new changes in human life. This leads to the concept of 

globalization, where the world is becoming a smaller place and the people are getting 

connected to the network of knowledge. Information has a strategic importance for 

organizations, as well as for every citizen. The bloom of the information era has 

brought a wide collection of textual data that is generated, propagated, exchanged, 

stored and accessed through the electronic media across the world. 

Nowadays computers are widely used as storage mechanisms to capture, store and 

retrieve information. The recent advances in text processing have made text a 

candidate for computer assisted exploration and retrieval of information. In the 

modern world digitized textual information is becoming a common repository for 

most of the organizations [40]. Although text documents are only a small portion of 

an organization’s repository, it is one of the most readily available and easily 

accessible resources. Text documents can range from simple structures such as table 

of contents, chapters, paragraphs, headings, indexes to more complex and automated 

content such as automatic indexing, concept space and hypertext links. It enables the 

users to browse, search and retrieve knowledge stored as information. Knowledge 

extraction and transformation of the information into a format, which can be easily 

shared and stored, are some of the important components of an organization. Today 

most of the companies are having problems in categorizing and organizing their huge 

volume of text documents [40].  

Sri Lanka mainly uses three languages, English, Sinhala and Tamil, in day-to-day life. 

Each of these languages has its own scripts, and sometimes it causes difficulties to 

utilize information technology in Sri Lanka. The Sri Lankan people have a high 

literacy rate, but only 10% of them utilize English. As a result, most of the 

organizations use documents written in indigenous languages, to execute their public 

services. Therefore for good governance in Sri Lanka, it is essential to communicate 

in both Sinhala and Tamil languages. To provide a better service, there is a need for 
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non-English based document analyzing and categorizing systems, as it is currently 

available for English text documents. Nowadays text documents in the electronic 

format are widely used in the country, especially in offices and organizations. Sinhala 

language is also a member of the Indic family of languages. Therefore an approach to 

categorize Indic language documents is required.  

Traditionally, text categorization is carried out by human experts as it requires a 

certain level of vocabulary recognition and knowledge processing. As the amount of 

full-text documents rapidly increases in this digital age, automatic ways of assigning 

labels to documents to assist human experts has become, in some cases, inevitable. 

Applications such as news dispatching and email filtering require the labelling of bulk 

messages in a short period of time, according to the message content, which is a task 

that is not easily accomplished with human effort [32].  Automated text categorization 

also helps human categorizers in traditional tasks by suggesting possible classes for 

each unlabelled document. A machine classifier relieves the burden of reading full-

text documents and memorizes every class definition in a knowledge structure. For 

novices in categorizing tasks, having a machine classifier looks like having an 

experienced colleague as a guide. Thus the training cost can be reduced and the period 

of getting acquainted with the task can be shortened in this knowledge organization 

and value-added task [32]. But how well can a machine classifier perform? It is a 

research interest and in fact there is a great need to evaluate the effectiveness of 

automated text classification, to justify its advantages.  

The significant growth of the electronic media to store and exchange text documents 

has led to the use of tools, which analyze and organize data in the text documents. 

Learning methods on structured data sets, as well as research in machine learning, 

contribute to text mining and document categorization [41]. The accumulation of 

textual data makes it difficult to acquire information from text documents. The 

language has also become a critical obstacle to the text analysis task. There are current 

research that focuses on a variety of research topics, such as natural language 

computing, multi-language text analysis and machine translations [42]. 

This research would provide an efficient way to analyze text documents written in 

Sinhala, and empower citizens and organizations to do their daily work with a greater 

degree of ease. This report provides an account of the most prominent features of the 

text categorizing approaches, including data pre-processing, feature extraction and 

selection, learning algorithms and performance measures. 
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1.2 Problem Statement 
 

The growing importance of the electronic media for storing and exchanging text 

documents has led to an increasing interest in tools and approaches for dealing with 

information, included in the text documents. The huge number of textual documents 

available in electronic form, emphasizes the need for intelligent information retrieval 

systems. The traditional text processing methods are based on more or less 

sophisticated keyword search strategies. The problem of finding good sets of key 

terms is a difficult practical task, if the idea of the subject area is unclear [34, 35].  

Currently most of the data repositories and data warehouses contain a large collection 

of unstructured data which makes it difficult to retrieve information and navigate the 

documents. Most of the documents written in Indic languages have mainly focused on 

human interpretation with no semantic structure. Therefore it is difficult to retrieve 

information automatically, from large data sets.  Although existing search engines are 

capable of querying and finding the relevant documents; they are not capable enough 

to identify the exact semantics of the document. 

Traditional document processing and searching from large data sets, are based on the 

keywords and their Boolean expressions. However, these search results show high 

recall and low precision, or vice versa [36]. Moreover to get sufficient resolution of 

the contents, there should be a large collection of vocabulary. Although there are 

alternative approaches based on word statistics, most of the time they are not 

practically applicable. Text processing allows the combination, the summarization and 

the categorization of text documents without affecting the original content [40]. Text 

categorization automatically assigns category labels to free text documents. It is 

possible to assign one or more categories to a given document depending on the 

application domain. These categories can be pre-defined or defined at the time of 

categorization [38]. The task of assigning the appropriate category label can be 

ambiguous even for a human analyst. When a machine imitates the human behaviour, 

the algorithm has to deal with a large collection of uncertainty, coming from various 

sources. Human language is ambiguous even on the pure lexicon level, which 

contains words and word combinations with multiple meanings [50]. Therefore the 

text categorization task can belong to the field of artificial intelligence, as it is 

involved with reasoning in the presence of uncertainty and as it requires heuristics to 
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approximate the human behaviour. Moreover this is a complex task to perform. Most 

of the text categorization systems generate categories with different levels of 

abstraction, which makes it difficult to compare and integrate. For example the phase, 

‘layered architecture of a software design’ can be incorrectly categorized in both 

‘Architecture’ and ‘Software’ categories [40]. However this is a trivial problem for a 

human facilitator.  

Human text analysts are familiar with the techniques used to organize, access, and 

extract knowledge in textual format. They make use of brainstorming sessions, 

activity organization, creativity freethinking, critical analysis and restriction 

considerations to achieve these tasks. In the text analysis task, the experience level is 

not a good predictor. The skills such as analytic ability, pattern recognition ability and 

cognitive style have to be considered in the categorization task [41]. The available 

text categorization tools are capable of doing these tasks automatically and efficiently. 

Text categorization is widely used in applications such as book cataloguing, article 

indexing, keyword tagging, information filtering, document identification and spam 

filtering [5, 7, 37].  

Currently, text categorization in non-English based languages results in low success. 

With the growth of the non-English based documents, the value of the text 

categorization systems can be enhanced by expanding it to categorize non English text, 

such as Arabic, Swedish, Chinese and other South Asian languages [39]. Therefore it 

is important to consider the properties of individual languages, when categorizing text 

documents written in non English languages. 

Several test collections already exist to evaluate automatic text categorization 

technologies. E.g. Reuters 21578, OHSUMED, and 20NG [32]. All of these test 

collections are in English. It is necessary to have some Sinhala test collections for 

direct evaluation of Sinhala processing techniques in automatic text categorization. 

 

1.3 Objective of the Study   
 

The use of electronically accessible documents is becoming popular, all over the 

world. Most of the documents are in the native language of the country. Therefore the 

systems which are used to analyze and process textual data, should be able to work 

with documents, irrespective of the language used. This motivated the researchers, to 
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research on text analysis systems based on non-English based languages. Most of the 

developed approaches are focused on only the text data written in English. However, 

some of the approaches based on statistics do not go to a great extent; depend on the 

underlying natural language [41]. It is important to see whether these approaches are 

applicable to domains with non-English text documents or to domains with very short 

or long documents, with the use of textual data learning and analyzing techniques. 

Currently this is an active research area focused on non-English text and multilingual 

approaches.  

A large collection of documents may afford useful information for the people. But 

it is also a challenge to find out the useful information from a large collection of 

documents. Successfully implemented data mining techniques on data sets help to 

identify the category of each text document, to which it belongs. Moreover most 

of the available text categorization systems are based on documents written in the 

English language. Patterns are found when there are relationships among data sets. 

A careful study of the business case and the correlation of the data sets have to be 

considered, to discover a pattern, within the text data.  

This research project is mainly focused on finding an approach and developing a tool 

to extract knowledge, based on the content in the documents, written in Indic 

languages. An important goal of this text mining application is to examine a large 

collection of texts to extract patterns and models and incorporate it in a text 

categorizer. The scope of the study is narrowed to focus, on a specific form of textual 

document, which is based on categorizing Sinhala newspaper articles.  

This system can be further extended to applications such as analyzing insurance 

claims, automatic fax processing, e-mail filtering and many such applications [22, 23].  

 

1.4 Significance of the Study 

 
In the modern world text documents play an important role in most of the 

organizations. Companies as well as government offices work with a huge amount 

of documents dealing with contracts, manuals, as well as finance and technical 

reports. The constant growth of text documents widens the document storage 

scope and makes it difficult to retrieve information. Therefore there is a 

requirement for advance analysis of those documents to group them according to 
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the content as well as the semantic search and document comparisons.  

Traditionally text clustering is carried out by humans. When text clustering is 

carried out manually, the analysts need a special knowledge in vocabulary and 

knowledge processing. In the categorizing process the analysts have to read the 

full text document and memorize all class definitions; and these tasks consume 

more time. 

Today most of the applications such as news dispatching and e-mail filtering deal 

with a large collection of documents and it is difficult to cluster them manually 

based on their content. By using an automatic text categorizing system, it is 

possible to cluster documents more accurately, within a short period of time [29].  

Existing systems and algorithms are capable of grouping documents into categories. 

However most of them have limitations which cause noise and irrelevant results. 

These limitations can be considered as a need for requiring of pre-analysis and pre-

defining of the resulting groups [33].  There is a requirement for efficient tools, which 

can be used to analyze, compare and group similar documents.  

Traditional text processing systems are not capable enough to formulate suitable 

results by extracting only the relevant documents, without processing lists of 

irrelevant documents. Even with clear information it is difficult to extract all the 

suitable key terms in a large collection of data sets [35].  

Most of the text categorization systems are based on the English text and they do not 

pay more attention to the significant features of the languages, which are absent or 

unimportant in the English language. This includes inflectional semantics such as 

diacritics and the use of capitals in the individual languages [39].  

Most of the available text categorization systems and tools can only categorize 

documents written in the English language. For a country like Sri Lanka, there is an 

essential need for a system, which can be used to analyze and process documents 

written in Sinhala. Considering all the above facts, there is a need for finding an 

approach to categorize Sinhala text documents, based on their content.  
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1.5 Quality Requirements of the Study 
 

The following general quality requirements are incorporated in this study to build 

effective and efficient document categorizing facilities.  

Completeness: algorithms are guaranteed to find a solution if a solution exists 

Optimality: Guaranteed to find an optimal solution with the least cost 

Algorithmic time complexity: time taken to read data and apply clustering  

Space complexity: memory usage 

Simplicity: Simple to configure and use 

   
1.6 Scope of the Study 
 

   The study scope has been clearly defined to conduct a precise research. In this stage, 

the research considers text categorization, using text documents written in the Sinhala 

language. It mainly focuses on the Sinhala newspaper articles, including both the 

article title and the article content. It examines an appropriate method which could be 

successfully used to categorize Sinhala textual documents. Finally, based on the 

resulting approach, it implements a prototype which can be used to extract knowledge 

and categorize Sinhala text documents, based on their content. The scope is limited to 

label a given document only in one category.  

 

1.7 Deliverables and Expected Outcomes 
 

Phase 1: Literature survey:  

This study examines a variety of categorization and classification techniques and 

approaches, which supports concept discovery from document collections, 

document categorization and classification, etc. It analyzes the characteristics, 

benefits, drawbacks and challenges associated with each algorithm. Furthermore 

it analyses the existing research work into the effect of grammatical rules for the 

composition of words in Indic languages and identifies the permitted textual 

character elements, simple characters and complex characters in non English 

based languages. 
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Phase 2: Develops an approach to find the relationship between text documents 

and their categories and classifies the documents written in Indic (Sinhala) 

languages. The study initially considers documents written in the Sinhala 

language as a case study with the ability to further extend it for the documents 

written in other Indic languages with similar characteristics.  

 

1.8 Resource Requirements 
 

Data sets are rich with hidden information that can be used to make intelligent 

decisions. Although there were numerous studies on text categorization in the past, 

good publicly available text collections for benchmarking are by far, less abundant. 

This scarcity is mainly due to the huge manual effort required to collect a sufficiently 

large collection of texts, to categorize it, and to produce it in a machine-readable 

format. A large collection, of annotated, homogeneous document sets are needed to 

experiment the categorization ability of a system. The task of manually assigning 

labels to data is time consuming and also obtaining an annotated data set is expensive. 

However, some data sets work well with only certain classification approaches.  

This study attempts to propose an approach which is applicable to any collection of 

textual documents. To ensure that the method works in all realistic situations, we have 

selected news articles as the data domain for this study. It is sufficiently large enough 

from a textual analysis point of view, as they are short documents with a title, which 

can be used to organize information properly.  

The source of the text collection for this study comes from the Sinhala newspaper 

articles which are available in UNICODE font. This collection consists of articles that 

have appeared in the ‘Dinamina’ newspaper during the month of February, 2008 [71]. 

These articles consist of a title and a document body. The total number of documents 

in the corpus is 1200. These documents contain a different number of words ranging 

from 100 to 1500 [72].  The study has used a file naming standard, so that new articles 

can be added without modifying the existing file naming structure.  The short articles 

may not provide sufficient contextual information for a proper analysis. However, the 

longer articles may be appropriate to be categorized into multiple locations with 

overlaps.   
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When categorizing documents into categories, it is important to have some documents 

in the training set as well as in the test set, so that an effective training and testing of a 

machine classifier is possible. The training documents pre-date all the test documents 

to reflect the ordinary use of an operational machine classifier. 

 

1.9 Structure of the Thesis  
 

This report consists of four sectors. The second chapter includes the review of the 

referred literature, which covers core areas of the study. The third chapter describes 

the methodology and the implementation of the categorization process.  The fourth 

chapter analyses the test results with the performance evaluation. The final chapter, 

which is the conclusion, presents the concluded remarks and the possible future work 

as an extension of this study. The reference section is included as a proof of the study. 

Finally, Annex 1 wraps up this report.  

 

 


