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ABSTRACT 

Knowledge base is a technology used to store complex structured and unstructured data used by 

computer. Today, most knowledge bases cover just parti cular domain that is created by a small 

group of knowledge eng ineers because building genera l domain base know ledge is cost ly and 

tim e takin g to cover a ll domains. Wikipedia has deve loped into one of the foca l knowled ge 

so urces for everyone and is kept up by a large number of contributors but its structure has some 

issue to use as knowledge source. The DBpedia project goes for extracting in formation based on 

semi-structured information by presenting Wikipedia articles, interlinking it with other 

know ledge bases, and publi shin g it as RDF triples openly on the Web. So far, the DBpedia 

project has succeeded in creating one of the largest knowledge bases on the web data, which is 

used in many applications and research prototypes. 

DBpedia extraction is extracts structured data (RDF) from Wikipedia. This study describes the 

effort to extract Am hari c DBpedia . During the extraction process, the extraction design present 

by considering Amharic language. The tool used to extract Amharic DBpedia is 118n extract ion 

framework . The result shows more than quarter million Amharic RDF trip les extracted. In 

addit ion to thi s achi evement, the improvement of Amharic Wikipedia infoboxes could increase 

th e quality of extracting RDF triples. The result also shows extract ing Am hari c DBpedia is 

app licable and the language can be a part ofthe internationalized DBpedia chapter. 

Even if the study shows encouraging results, there are some remaining wo rk needs to be done to 

get full Amharic DBpedia chapter. Abstract and homepage extractions must include having a full 

version of Amharic DBpedia chapter. Live base DBped ia extraction can be a considerable in the 

future work because it can get dynamic knowledge from Wikipedia and has a capabi lity to 

deliver in stant RDF triples. 

Building Amharic knowledge bases, including Am haric DBpedia RDF store helps in order to 

fac ili tate access and querying structured data. Furthermore, the Amharic triple store can be a 

knowledge source for NLP tasks and web app lications. 

Keywords: DBpedia, 118n Extraction fram ework, RDF, Semantic Web, Wikiped ia. 
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CHAPTER ONE 

lNTRODUCTION 

1.1. Background 

Semantic Web represents the next major evo lution in connecting informati on. It a ll ows 

information to be connected from one source to another so urce and to be seen by computers, so 

they can perform progress ively complex tasks on our beha lf (Fred Fonseca, 20 II ). The main 

principle of the Semantic Web is to advance the processes of knowledge representation and 

in formation retrieval on the Web. Semantic Web proposes changes on the markup languages 

utilized as a part of the development of pages to improve the interconnection between such pages 

and system . With the use of semantics, it is possible to increase the associations of documents to 

their meanings through descriptive metadata. The regular web design is for peoples make things 

simple, at the same time, not for computers. So the key thou ght of Semantic Web is to make 

computers read, see the relati onship of all data, and make a choice like humans do. Semantic 

Web brings structure to the meaningful content of web pages, creating an environment where 

software agents' crawls storm to the page (Be rners-Lee T. , 200 I) can readi ly carry out 

sophisticated tasks for users. UnfOltunate ly, the ful l functionality of the Semantic Web is still not 

completed (A I-Feel, 2013). 

First of a ll to :,emantic web computers must have access to ~tructured collections of inform ation 

and sets rules that to apply automated reasoning. To get structured information Wikipedia is a 

good choice because it has well-structured and hi gh quality data (AI-Feel , 20 13) and it is the 

largest encyc lopedia in on line format and written collaborat ively by people all around the world . 

Everybody can access this knowledge as well as add and edit contents. Ri ght now Wikipedia has 

over 30 million 31ticles in 286 languages and it became one of the largest encyc lopedia prov iders 

of multilingua l content in the world . Engli sh Wikipedia is one of the most resourceful w ith more 

than 3 mill ion pages; due to thi s it is preferable to apply Semantic Web with it. 

Kn owledge bases are play ing an undeniab ly vital role in improving the inte lligence of web and 

in supportin g information searching and integrat ion. Today, most knowledge bases cover 
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particular areas, created by moderately little gatherings of information designers, and are 

extremely cost intensive to keep up with the latest change. In the meantime, Wikipedia has 

developed into one of the main knowledge sources for everyone, maintai ned by thousands of 

co ntributors and ava ilable freely . There are different kinds of project appli ed by semantic web to 

make semant ic web techno logies to stru ctura ll y and semanticall y enri ch the web by us ing 

Wikipedia . One of the projects to such end is DBpedia. 

DBpedia is a community effort to extract structured information from Wikipedia and make it 

ava il able on the Web. The DBpedia project was started in 2006 and it pull s massive knowledge 

by extractin g structured informatio n from Wikipedia. Recent studies (Georgi Kobilarov, 2009) 

show DBpedia has more than 274 million pieces of informatio n in 15 languages. DBpedia gives 

a w ide variety of benefits such, as it works as a central hub for Linked Data on the web, help to 

ask sophisticated queries against data sets derived from Wikipedia, access ing mu lti lingua l 

information and it can use for different kind s of Natural Language Process research and 

applications. C urrently DBpedia is the largest hub on the Web of Linked Data (Dim itri s 

Kontokostas, 20 12). Meanwhile DBpedia attracted significant interest in research and pract ice. 

Even if Amharic is the second most spoken Sem itic language next to Arabic (Lars Asker, 2008) 

a localized chapter of DBpedia is not ava il ab le for th is language. A step towards the 

internationali zation of DBpedia, extracting Amharic DBpedia chapter can contri bute a 

fundamental part in the deployment of the globa l DBptdia collections. As a new chapter it would 

be added to the avai lable multilingual DBpedia chapters which can support the maintenance, 

extraction and enriching of DBpedia especiall y for being Amharic language users. Transforming 

Wikipedia into knowledge base is the main app lication of DBpedia . Similar to other language 

DBpedia chapters, the Amhar;c DBpedia can be a central interlinking hub where a ll Amhari c 

linked data sets will be con nected. It can also be guide lines on how Amharic lin ked data could be 

publ ished and how Amharic characters can be handled in linked open data. Ev idence presented 

by (Charalampos Bratsas, 20 II ) shows the maj ority of users are attracted by DBpedia projects 

and web s ites if the information is available in their native language. Furthermore, extracting the 

Am haric DBpedia and providing lin ks it to man y other Wikipedia language reso urces in the 

linked data. Thi s central interlin king knowledge base could also be used as background 
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knowledge in many natura l language processing techniques espec ia ll y in a multi lingua l 

environment. 

There fore, ex tracting the Amharic language ve rSion of DBpedia chapter contribu tes to the 

intern ationa lizati on o f DBpedi a chapter, Linked Data and knowledge base fo r Natura l Language 

Process ing tasks. In addition to these, extract in g Amhari c DBpedia will give a chance to search 

Amharic Wikipedia by complex queries and a piece of ev id ence suggests that the number of 

art ic les in Wikiped ia can increase after the dep loyment of its DBped ia chapter (A I-Feel, 20 13). 

1.2. Statement of the Problem 

Today, computers blindly retri eve info rm ation from web. They don' t understand the meaning 

behi nd th e web page that they show too. They may show the syntax, but not the meanin g of a 

language. Open knowledge sources, like Wikipedi a, are a lready locali zed to match th e cultu ra l 

di ve rs ity of th e ir users. The DBped ia project leverages the so urce o f knowledge prese nt in 

Wiki pedia, convelt ing the structured content into a rich, multi -domain kn owledge base 

(Charalampos Bratsas, 20 II ). 

To extract Amharic DBpedi a it needs to hand le the prob lem of Amharic Wikipedia. It faces some 

prob lems such as Wikipedia contents not follow the Wikipedia structu re and Wiki pedia 

infoboxes has inconsistency prob lems. Because of thi s th e DBped ia knowledge representa ti on 

w: i1 have limitations. In addi tion, when to extra,1 DBpedia it needs to use a proper seria li zati vn 

meth od to represent RDF triples. 

Towa rd s solving this problem, thi s research attempts to answer the fo ll owing bas ic research 

questi ons. 

• Does the current DBped ia extraction framework can be used to extract Amharic DBpedia 

Chapter? 

• What characterist ics of the Amharic Wikipedia hinder the effective extracti on of the 

Am haric DBped ia? 

• How can we improve Amharic Wikipedia infobox issues? 

• Which RDF seria lization method is appli cab le for Amharic characters? 
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• What adaptations are needed to the DBpedia extraction frame work so as to extract quality 

RD F triples from Amharic Wik ipedia? 

1.3.0bjective of the Study 

1.3.1. General Objectives 

The genera l objective o f the study is extraction of the Amharic DBpedia from Wik ipedia . 

1.3.2. Specific Objectives 

To achieve the general objecti ve o f th e study, the fo ll owin g specific objectives have to be 

considered. 

• Review the li terature on information extraction specificall y on DBpedia extractor and related 

works. 

• Identify the Amhari c Wikipedia info box prob lems, which are basic to DBpedia extraction, 

and im proving the ir quality. 

• To investi gate existing DBpedi a extraction methods and techniques. 

• Implementation of 118n DBpedia extraction fram ework to extract Amharic DBpedia. 

• Evaluate the extraction resu lt. 

• To reach conclusions taking in to account experimenta l result and suggest further research 

works. 

1.4. Scope and Limitation of the Study 

The scope of the study is extracting Amharic DBpedia from Wikipedi a. In the process, 

Wikipedia infobox ' enrichment and Amharic DBpedia dataset extraction have been done. In 

additi on to these, the extraction shows the Amharic DBpedi a extraction meth ods, cha ll enges to 

extract Amharic DBpedia and achievement of thi s research . 

Out of all extracted Amharic DBpedia datasets, abstract and home page o f Wikiped ia extraction 

is not done in this stud y because DBpedia extraction framework didn't work for th ese datasets. 

To accompli sh thi s it need flllth er research to upgrade th e extraction framework . 
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1.5.Methodology 

In order to ach ieve the object ives, the following resources and methods wi ll be employed: 

1.5.1. Data Source 

Am hari c Wikipedia is a data source for this research. It can be downloaded 1 from Wikimedia and 

dumped to a personal computer for extraction purpose. 

1.5.2. Development Tools 

Extraction procedures of the research comprised a series of processing stages. In order to meet 

the objective of the research, dumping Amharic Wikipedia, parsing and RDF extraction 

accomplished. The tools we used for Amharic DBpedia extraction is: 118n DBpedia Extraction 

Framework it can allow extracting structured data from Wikipedia and turns them into RDF. 

MySQL (Structured Query Language) is used for this research to store Amharic Wikipedia in 

local computer and python Programming Language also used for experimentation . In detail the 

development tool we use for this study are: 

• I1Sn DBpedia Extraction Framework 

118n extraction framework ab le to process input data from Wikipedia. Amharic Wikipedia, like 

other Wikipedia languages, has different types of features (Shown 2 .5 . 1). After a proper 

configuration made, 118n flBped ia extraction framework extracts these ,;lfferent kinds Amharic 

Wikipedia features and turns them into RDF tripl e. 

• MediaWiki 

MediaWiki is free software, and was originally developed for Wikipedia. The software allows 

the creation of pages in whi ch information is written in a markup language known as Wiki text. 

Every article on Wikipedia is technica lly realized with a MediaWiki page and it can allow to 

access local Wikipedia pages. For DBpedia extraction purpose, we use MediaWiki 1.24.1 to 

have loca l Am haric Wikipedia. 

1 http://dumps.wikimedia.org/amwiki/ 
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• MySQL 

MySQL is an open so urce relational database management system (RDBMS) based on 

Structured Query Language (SQL). MySQL can associate with web-based applications and 

online publishing and is an important component of an open source enterpri se stack call ed 

XAMP. XAMP is a Web development platform that can use Linux as the operating system. All 

Amharic Wikipedia content is imported from an Amharic MediaWiki dump in MySQL table to 

use for extraction purpose. 

• PHP 

PHP (an acronym for PHP: Hypertext Preprocessor) is a widely-used open source general ­

purpose server s ide scripting language that is especially suited for web development and can be 

embedded into HTML. Apache is the most popular Web server software. To have MediaWiki 

install on the local server, PHP platform is needed and we configure PHP in local computer for 

the purpose ofMed iaWiki configuration. 

• Scala and Maven 

Scala is an acronym for "Scalable Language". Its types get out of the way because the compiler 

can infer them. Sca la is the preferred workh orse language for man y mission critical server 

systems. Maven is built us ing a plug in-based architecture that allows it to make use of any 

application controllable through stand ard input. Maven can be used to build and manage projects 

written in Scala and other programming languages. A DBpeuia extraction framework is 

developed by Java programming language so that to create an appropriate run time environment, 

the framework needs a proper configuration of scala and maven. 

• Python Programming Language 

Python is a programm ing language that is free ly avai lable and that makes so lving a computer 

problem almost as easy as writing out one's thoughts about the so lution . Python is an excellent 

tool for scanning and manipulating textual data. We use python for Amharic infobox enrichment 

and experimentation purpose of extracting Amharic RDF tripl es. 
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1.6. Evaluation 

Eval uati on is a vital step to test the performance of the extraction. The outcome of the study was 

evaluated with appropriate evaluation methods to check Amharic DBpedia extraction. For 

eva luation purposes, we follow two methods to check the extracted result. The first method is 

check the number of extracted triples features with Wikipedia source and the second method 

check the extracted RDF triples weather they are really ex ist in Amharic Wikipedia. 

1. 7. Significance of the Study 

Like any other DBpedia language chapters, Amharic DBpedia extraction has a wide variety of 

sign ifi cances. These are : 

• Using language-specific resource naming approach, an inter-language link (ILL) can be 

utilized to connect resources across different DBpedia language editions and create a 

multilingual semantic space. 

• Extracted Amharic DBpedia datasets can be a knowledge source NLP research and 

applications. For example: 

o Named Entity Recognition (NER) 

o Multilingual entity recognition task o/real world entities. 

o Voice Reorganization 

o Gender Identification 

• Amharic DBpedia can be a central interlinking hub with other languages for Web of 

Data. 

• DBpedia allow user to search information by sophi sticated query. 

• Contribute to web technology to be multilingual helps content creators, language tools 

developers and it can address the new opportunities and challenges of the Web. 

• Moreover, the result of the study will playa role in academics for future study in the area 

of Amharic DBpedia extraction , NLP and Semantic Web. 

Hopefully this study w ill make Amharic Wikipedia to be used in some new usefu l ways. 

Furthermore, it might inspire new mechanisms for navigating, linking, and improving 

the encyclopedia itse lf. 
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1.8. Organization of the Thesis 

This study is organized in s ix chapters. Chapter One introduces Semantic web and DBpedia. The 

chapter a lso presents a statement of the problem , objective of the research, the scope of the study 

and genera l statement about the methodo logy of the research. Chapter Two reviews Semantic 

Web in genera l and DBpedia in parti cul ar. Detail ed discuss ions on DBpedia works on fore ign 

languages are di scussed in Chapter Three. Chapte r Fo ur puts the meth odo logy to adopt for 

so lving the research theme. Here, exp lanati on of research des ign provided for Amharic DBped ia 

extraction as wel l as fl ow of process and co nstraints is presented. Details issues surrounding on 

the implementation of the proposed model, the experiment conducted, and th e results observed 

are repOlted in Chapter Five. Final ly, the concl usions and recommendations made based on the 

find ings of the study are presented in Chapter S ix . 
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CHAPTER TWO 

L1TERATUE REVIEW 

This chapter gives a brief description of the literature review by presenting what a typical 

Semantics Web is and exp laining how its components function in the system also describes the 

concepts in relate to semanti c web and OBpedia. 

2.1. Semantic Web 

The term "Semantics" comes from the Greek word Semantike which is the art of signification. 

Most literatures define semantics as the study of meaning, or as the sc ience that studies the 

meaning of words (Fred Fonseca, 20 11). 

The Semantic Web (SW) is not a separate web but an extension of the current one (Berners-Lee 

T. , 200 I), in which information is g iven with well-defined meanings, to enab le computers and 

people to work in cooperation. Semantic web is a collaborative movement led by the 

international standards of the World Wide Web Consortium (W3C). It is the main 

international standards organization for the World Wide Web. The standard upholds developing 

protocols and guide lines that ensure long telm growth of the World Wide Web. 

The semantic web intends to improve the existing web with a layer of machine-interpretable 

metadata so that a computer program can understand what a web page is about (Majdi Beseiso, 

20 10). Semantic web is a network of knowledge compared to what we have today that can be 

defined as a network of information . Information networks are created when a number of 

information sources are properly interconnected (Mazzocchi, 200 I). 

The advantages of the semantic web include the ability to share more information than 

individuals ever have been before. An a lternate point of interest would be the capacity to search 

and extract information much simpler and quicker. More innovative advances can spring from 

the semantic web also. Everything is easier and much more accessible for everyone. 

9 



2.2. Semantic Web Technologies 

It is a W3C technology that forms the basis of the semantic web including Extensible Markup 

Languages, Resource Description Framework and Web Ontology Language. 

2.2.1. Extensible Markup Language (XML) 

XML is a general purpose data format that is intended to facilitate the distribution 

of information between wide varieties of computer in a computer network such as an Internet. 

XML is a language for documents identifying structured data in a quite simple way. Structured 

data includes content (text, pictures, etc.). XML works through tags. A tag surrounded by left 

and right chevron and the inside of the start and end tags the data placed (E.g. <title> Th. b.ll.,P 

')'h9"c;' </title» . Stmi tag marks the start of some data and end tag marks end of some data . The 

table shows an example of XML tags. 

Starts marks beginning The data End tag marks end 

<Title> Th. b.ll.,P ihh9"c;' <ITitle> 

Table 2.1 XML Tag Example 

2.2.2. Resource Description Framework (RDF) 

Semantic information used for computers to understand what we put on the web. RDF helps to 

add semantic information on the web pages. RDF is a language for representing resources on 

the World Wide Web using RDF triple statements and is the basi s for the semantic web . 

Previously RDF was developed to provide a formal means of describing any resources, both 

online and offline. Computer applications make use of structured information in the semantic 

web and spread in a di stributed and decentrali zed way throughout the web. RDF is an abstract 

model , a way to break down knowledge into discrete pieces, while it is most popularly known for 

its RDF/XML syntax. 

W3C give standard for web technologies based on considering the aspect of accessibility, 

privacy, security, and internationalization2 RDF is the W3C standard for encoding knowledge 

, http://www.w3.orglstandards/about.html 
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because it describes any concept, relationship or things. It is a general method of decomposing 

any type of knowledge into small pieces, with some rules about the semantics, or meaning, of 

those pieces. In addition to these, RDF is easy to write and flex ible to use. [t makes it easy to 

modeling knowledge3 and to holding as a net distributed knowledge so urces. 

2.2.3. RDF Versus XML 

XML is syntax and data model is a tree. RDF data model is based on a graph that uses URIs and 

has much diverse syntax. In any case, both XML and RDF can be utilized to represent structured 

data on the web and move information around between applications, but RDF is more powerful 

than XML because it contains meaning and make computer to understand the content. 

2.2.4. The Web Ontology Language (OWL) 

OWL is a language for representing ontology of web resources in the semantic web. Knowledge 

Representation OWL language proposed by the W3C as a standard to represent ontology in a 

prospective semantic web. 

There are three types of entities in OWL ontology. 

• Individuals: the objects of the knowledge domain. 

• Properties: that can be used to link individuals in binary relations and 

• Class: is a set of individuals with common characteristics. 

2.3. Architecture of Semantic Web 

The architecture of semantic web is shown in Figure 2.1, the first layer, a URI is a standardized 

form that allows to uniquely identifying resou rces and Unicode is a standard of encoding 

international character sets which allows all languages to be used on the web using cne 

standardized form. XML layer with XML namespace and XML schema definitions makes sure 

that there is a common syntax used in the semantic web . An XML document contains elements 

that can be nested and may have attributes and content. XML namespaces allow spec ifying 

different markup vocabularies in one XML document. XML schema serves for expressing a 

schema ofa particular set ofXML documents (Obitko, 2007). 

3 https:llhelp.github.com/ 
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A co re data representat ion form at for semanti c we b is called RDF. Previously RDF was used for 

representing metadata abo ut WWW resources, such as the title, author, and modificati on date o f 

a web page, but it can also be lIsed for storin g any other data. RDF is based on triples subj ect­

pred icate-object that form s a graph of data. All data in the semantic web use RDF as the prim ary 

representation language (M ichael Kifer,Jos de Bruijn ,Haro ld Boley, Dietel' Fensel, 2005). 

Proof 

Logic 

Ontology vocublary 

oc. 
I RDF + rdfschema 

XMl+ NS + X/TlIschema 

... = 
Unicode URI 

Figure 2.1 Layered architecture of semantic web 

Trust 

Ql 
~ 

:::> 
ro 
c: 
.2> en 
.~ 
C> 
is 

As shown in Figure 2.1 , Un icode is an in ternationa l encoding standard for d ifferent languages 

and scripts where each letter, digit, or symbo l is ass igned a unique numeric value that app li es 

across differe nt platform s and programs (Gu izar, 2007) and it can as an identification of 

resources across the web establi shed by a Uni form Resource Identifier ( Ian Jacobs, Norman 

Wa lsh, 2006). 
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All the above technologies are intended to provide a formal description of concepts, terms, and 

relationships within a given knowledge domain and any of these technolog ies can be used by any 

app lication, but onl y app lications whi ch support RDF are truly semantic web app lication 

(K rupansky, 2009).The main goa l of the semantic web is to improve the processes of knowledge 

representati on (KR) and informatio n retrieval (lR) on the web. 

2.4. Linked Data 

A controversia l dream of many is to enab le the web itself to be a global united database. Linked 

data is a best practice for publi shing and connecting structured data on the web. Linked data uses 

a web to create lin ks of data from d ifferent reso urces and it gives an approach to proficiently 

share and reuse these resources. Today, more than 30 organizations publ ish their libraries of data 

into semantic web formats and make them query able from the web itself (Po llock, 2009). 

Linked data is considers as a heard of semantic web4
. 

Open linked data, unlike a regular database, the semantic web data and data models can be 

directl y and precise ly linked together over th e web itself. Even if linked data has a precise like 

between its RDFs, There are some prob lems for the application. One of the common problems is 

packaging. Packaging is a problem of represent ing data in common format like HTML and 

XML. The other problem is how to find out how to link the data in the web. To so lve these 

prob lems the representation of data should follow property-va lue mechani sm (Sporny, 20 12). 

Linked data is a set of principles and W3C standard technologies that can be used for the 

distributed access to data over web protoco ls. The basic principles of linked data is depending on 

web architecture (term ino logy of resource and resource identifier) and RDF data model (RDF). It 

works by making typed links between pieces of RDF data. The RDF form at makes it mach ine 

readab le. (Berners-Lee T. , 2009). By publishing and interlinking various data sources on the 

web, the dinkin g data community has created a crystallization point for the Web of Data and a 

challenging test bed for Linked Data technologies. Figure 2.2 shows sample open linked data 

c loud . 

4 http://www.w3.orglstandards/semanticweb/data 
s http://wifoS-03. informatik.uni-mannheim.de/bi zer/pub/Li nkedDataTutorial/#pri !lei pIes 
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Figure 2.2 Excerpt of Sample Open Linked Data clo ud 

Publi shin g data on the web according to the linked data principles, data prov iders most cases 

governm ent, add their data to a g lobal data space, which a ll ows data to be discovered and used 

by various appl ications. Open Data inform ation not onl y get from governmental in stitutions, but 

a lso inc ludes th ose from other relevant stakeho lder groups such as bus iness/industry, NGOs, and 

sc ience /ed ucati on insti tutes. Some of the best-known institutions are cu rrently undertak in g Open 

Data activit ies by providing their organizationa l and published in format ion are World Bank, 

Un ited Nations, The New York Times, The Guardi an and the Open Knowledge Foundation 

6 http://www4 .wiwiss. fu-berlin .de/bizer/pub/lod-datasets 2009-07-14 colored.png - -
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Network (OKFN) (Florian Bauer, Martin Kaltenbock, 2009) . These organizations are 

contributing a high volume of information for linked data. 

2.5. Wikiped ia 

Wikipedia is online encyclopedias that provide open source information to everyone. Wikipedia 

is bui lt by through collaborations and publishing different kind information from various 

contributors worldwide. Nowaday, Wikipedia has grown and become one of the largest on line 

sources of encyclopedia with millions of articles. Wikipedia covers more than 280 languages 

(Rada Mihalcea, Andras Csomai , 2007). 

Wikipedia represents its data in a simple format called wiki text which is s imple to edit and 

modify. It can allow editing Wikipedia pages except sensitive pages that are protected. Although 

Wikipedia's princ iple is that anyone can edit the content and it therefore a ims to have as many of 

its pages as poss ible open for pub lic ed iting except some pages that have a restriction in 

protection polic/ of Wikipedia. Protections applied by on ly Wikipedia's administrators and it 

can be unlimited or can expire after a specific period of time. According to Wikipedia ' s 

protection policy, there are different type of Protection polices Wikipedia have. These are: Full 

protection , Semi protections, Creation protections, Move protections, Upload protections and 

Pending-changes protections. All of these are avai lab le for Wikiped ia administrator. All 

Wikipedia users can locate and read articles, access photos and other information, and follow 

hyperlinks to resources related to the topic by using keyword searches 

According to alexa8
, the well -known website data ana lyzer, Wiki pedia is the 6th most vis ited site 

in 2013. Wikipedia powered by Google search engine and thi s make the s ite appears 50% of 

search engine traffic in Google search . Wikipedia content used for different kind of purpose 

such as academic references, scientific research, court case and governmental publication 

reference9 and it can also use as journalism resources. 

7 http://www.wikipedia.orglwiki/Wikiped ia:Protectioll_policy 
8 http://www.alexa.com 
9 http://www.parl.gc.ca 
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2.5.1. Structure of Wikipedia 

MediaWiki provides essentia l markup for the creati on of Wikipedia contents. The design of 

Wikipedia art icles must a lso fo ll ow conventions in order to present informati on 111 a co herent 

way. Figure 2 .3 shows an excerpt of standard layout o f Wikiped ia pages. 
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Wikipedia has different kinds of structure (features). Each feature has its own ki nd of 

information representation. The most common features of Wikipedia in a ll language ed itions are: 

>- lnfobox 

An infobox is a fi xed- format table mostly to be placed at the top ri ght-hand co rner o f art icles to 

present a summary o f art icles share and sometimes to improve navigation to other interrelated 

articles. Many in fo boxes a lso produce structured metadata which is used by DBpedia and others. 

The genera li zed infobox feature grew out of the ori g in a l infoboxes (taxonomy infoboxes) that 

ed itors developed to vi sually ex press the sc ientific c lassification of organisms. Wikipedia 

infoboxes conta in very specific information about things and are thus a very valuable source 

of structured information that can be used to ask express ive queries against Wiki pedia. 

>- Inter-lingual Links 

Wikipedia articles on the same top ic in different languages are connected via inter-lingua lin ks. 

These links serve as an exce llent resource for obtai ning lexical translations, or bu ilding 

multilingual dicti onaries and semantic networks. 

>- Categories 

Categories is one of the navigational links to all Wikipedia pages in a hierarchy 

of categories wh ich help readers to browse and quickly find sets of pages on topics that are 

defined by those characteri stics. 

>- Abstract 

The abstract ofa Wik ipedia al1ic le is the first few paragraphs of that al1i cle. 

>- Geo-coordinate 

The geo-coordinate has geographical information of latitude/longitude. Places mentioned in the 

infobox mostly have geo-coordinate information. 

17 



~ Wikipedia Page Links 

Wikiped ia articles together are essentia l because of thi s Wikipedia page links allow users to go 

to another page related to the art icle they are reading and th is links help readers to get more 

information. 

~ Externallink 

External links are helping th e reader to go to another page to get related information. Unlike 

Wikipedia page lin ks, these lin ks in the Wikipedia take the reader to other page that is not part of 

Wikipedia. 

~ Revision lD 

Each historical version of a page has revision IO lO, which he lp users to find from the history of 

the page. The page holds history of which page were made to any editable Wikipedia page. 

~ Home Page 

A home page that is the first page that visitor navigating to a website of Wikipedia page. Th is 

page is the landing page of Wikipedia content based on their tit les. 

2.5.2. Wikipedia's Community 

The Wikipedia community is the community of contributors and these individual contributors are 

known as "W iki pedians" . The majority of Wikipedians are vo lunteers. With the increased 

maturity and vis ibi lity of Wikipedia other categories of Wikipedians emerged. 

The number of contributors in November 2011 , there were approximately 3 1.7 million registered 

user accounts across all language ed itions, of which around 270,000 accounts were active on a 

monthly basis (Alike, 2014). As of October 20 13, the community of volunteers declined and is 

continuing to drop . Some 31 ,000 editors are active in the project, but the decreasing contributor 

number didn't affect the increasi ng ofWikipedia's articles (Suh, 201 1). 

10 http://en,wikipedia.org/wiki/Wikipedia:Revision_id 
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2.5.3. Language Editions of Wikipedia 

Based on ISO 639" , the URL of the Wikipedia for a given language is xx.w ikipedia.org, where 

xx is the 2-letter language code. Currentl y there are 287 language edit ions (language vers ions) of 

Wikiped ia. Out of these numbers, nine of them have over one million articles each, s ix 

languages, have over 700,000 art ic les, 36 languages have over 100,000 art icl es, and 74 

languages have over 10,000 articl es l 2 The following tab les (2 .2 and 2.3) show the rank of global 

and loca l languages in Wikipedia respecti vely. 

Rank Language Article 

I Engl ish 4,462,471 

2 Dutch 1,763,752 

3 German 1,692,696 

4 Swedi sh 1,6 12,3 10 

5 French 1,48 1,635 

Table 2.2 Top ranked global language ed ition in Wikipedia 

Each langu age edition function s more 0 1' less independently, some efforts are made to superv ise 

them all . Meta- Wik i prov ides im portant stati stics on a ll language ed itions o f Wikipedia. 

Rank Language Article 

I Amharic 15,74 1 

2 Oromo 285 

3 T igrinya 270 

4 Afar 6 
.. 

Table 2.3Top ra nked Ethiopian language edition 111 Wikipedia 

2.5.4. Accuracy of Contents in Wikipedia 

Wikiped ia has different comments on reliab ility. Some critics agree that Wikipedia may be 

re li able, but not c lear that the rel iab ility of the art icle (Boyd , 2005). The research done by Nature 

11 http://www. iso.org/iso/language_codes 
12 http://en.wikiped ia.org!wikilWikipedia#Language_editions (checked 0 11 April, 20014) 
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sc ience journal (Gi les, 2006) shows that th e difference in accuracy between Encyclopedia 

Britannica and Wikipedia was not particularly great. The research takes to review forty-two 

art icles from Wikipedia and Encyclopedia Britannica ; it conc luded the average sc ience entry in 

Wikipedia conta ined around four inaccuracies; Britanni ca about three. 

Open nature and lack of proper resources, Wikipedia has critics argue in the unreli abi lity of its 

information (Schiff, 2006). As a consequen ce of the open structure, Wikipedia not give any 

guarantee of validity of its resources because there is no one is responsible for the information 

appear on the website (G il es, 2006). 

2.5.5. Software Operations and Support of Wikipedia 

Article write in Wikipedia use free and open source wiki software called Med iaWiki. On 

Wikipedia, Med iaW iki has more than 1000 automated and semi -automated bots and other too ls 

have been deve loped to assis t in ed iting. The platform of Wikipedia written in PHP and it built 

upon the MySQL database system (Bergman, 2008) . 

2.5.6. Scientific Use of Wikipedia 

Wikipedia has seen w idespread use as a corpus fo r lingu istic research, in the area of 

computational linguistics, information extraction and natural language processing. 

Wikipedia can use as a reso urce fo r automatic keyword extraction and word sense 

disambiguation , and the research result (Rada Mihalcea, Andras Csomai , 2007) shows how thi s 

on line encyc lopedia can be used to achieve state-of-the-31t results on both these tasks. 

Wikipedia in higher ed ucat ion use in courses rang ing from huma ni t ies to sc ience to business and 

with Wikiped ia, students can take part in a co ll aborative process of creati ng and rev is in g content 

in a globa l context, moving the opportuniti es for learning beyond the walls of the classroom or 

the university (ELI , 2007) . 
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2.6. DBpedia 

DBpedia is a result of community effort to extract structured information 

from Wikiped ia and make thi s information avai lable on the Web. DBpedia allows users to ask 

sophisticated queries against Wikipedia, and to link the different data sets on the 

Web to Wikiped ia data (Christopher, 20 14) 

The DBpedia project targets are extracted information based on semi-structured data present in 

Wikipedia articles, interlinking it with other knowledge bases, and publi shing thi s information as 

RDF freely on the Web (Stadler, 20 I 0). Over the past two years the DBpedia knowledge base 

has turned into a crystallization point for the emerging Web of Data (Mohamed Morsey, 201 2). 

DBpedia project has three major parts. These are the website, the datasets and the Extraction 

Framework. The DBpedia datasets are getting from processes of Wikipedia. The extraction work 

is performed by the DBpedia Extraction Framework, it can be freely downloaded (Charalampos 

Bratsas, 20 I I) from DBpedia webpage. 

2.7. DBpedia Extraction 

The extraction process in DBpedia can be made via two ways, dump based extraction and live 

extraction (Mohamed Morsey, 20 12) . 

2.7.1. Dump Based Extraction 

The Dump Based Extraction depends on the Wikipedia dumps publi shed in SQL for all editions 

and updated monthly and collected in DBpedia via the page collection of Wikipedia database. 

2.7.2. Live Extraction 

DBpedia extraction extracts a large volume of knowledge from Wikipedia. This large 

information extraction procedure has been a di sadvantage. It needs the involvement of manual 

effort to extract knowledge on the fl y. To handle thi s issue DBpedia live extraction is a good 

option. It depends on the li ve update of DBpedia according to any changes or modifications 

made in Wikipedia due to the privilege given to the DBpedia project to access the Wiki pedia 
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Open Archives Ini tiative Protocol for Metadata Harvesting (OAI - PMH) live feed that in stantl y 

repOlts all Wikipedia changes (Jens Lehmann, 2009). 

2.7.3. OBpcdia Information Extraction Framework (DIEF) 

DBpedia informat ion extract ion frame work (DIEF) is the first vers ion used for extracting 

different kinds of Wikipedia features from Engli sh vers ion of Wikipedia. The framewo rk is 

designed to extract onl y English language (Dimitri s Kontokostas, 20 12). 

2.7.4. 118 OBpedia Information Extraction Framework (118n OIEF) 

11 8n DIEF able to extract RDF data from different structure of Wikipedia data. The framework 

has different kind's extractors to extract art icles from Wikipedia (Mohamed Morsey, 2012). 

The framework extracts different features of Wikipedia by using different kinds of extractors. 

These [18n extraction framework extractors are: 

• Abstracts. The main body of the Wikipedia part, which is abstract, is extracted from 

Wikipedia. 

• Labels. All Wikipedia art icles have a titl e, which is lI sed as an rd fs:label for the 

corresponding DBpedia resource. 

• External links. Articles conta in references to external Web resources and it can represent 

by usin g the DBpedia propeJty dbpedia:reference. 

• Redirects. In order to identify synonymous terms, Wikipedia art icles red irect to other 

art icles. Extracting redirects help to resolve references between DBpedia resources. 

• Page Links. By using the dbpedia:wikilink property, Page Links extract a ll links between 

Wikipedia articles and a page represent th em. 

22 



• Homepages. Thi s extractor obta ins links to the homepages of entities by looking for the 

terms homepage or webs ite within article lin ks. The rep resentation is Friend of Friend 

home page (foaf:homepage). 

• lnfobox. The extractor extracts infobox property and va lues from Wikipedia content. 

• Revision ID. Thi s extracto r extracts the hi story page ed ited by users. 

• Catego ries. Each Wikipedia a rticles are arranged in categories . Categories become 

skos:concepts; category relati ons are represented by using skos:broader. 

• Geo-coordinates. The geo-extractor expresses coordi nates use the BasicGeo and the 

GeoRSS. Besides coordinates extracted from infoboxes and the DBpedia data set 

contains add itional geo-coordinates for geographic locations. Geo-coordin ates are using 

(Sahnwa ldt, 20 13) the W3C Basic Geo Vocabu lary. 

2.8. Amharic Writing System 

Am haric is a Semitic language used as the work ing language of the Federa l Government of 

Ethi opia and is spoken and written as a fi rst or second language in many parts of the country' J 

Amhari c has more than 25 million speakers and it is the second most spoken Sem itic language in 

the World Arab ic (Lars Asker, 2008). 

Wri ting systems can be divided into two main types: those that represent consonants and vowels 

(a lphabets), and those which represent syll ab les (sy ll abaries), though some do both . The 

Amharic writing system is syllables. Amharic is written with a vers ion of the Ge'ez script known 

as Fidel (,{,.~t\) which grew out of the Geez. Geez, which is sti ll the classica l and chu rch language 

of Ethiopia, took and modified Sa bean scripts to become a developed written language and 

Amhari c took all the 26 characters of its predecessor (Y imam, 199 1). 

13 http: //www.omniglot.co l11/ wri ting/amharic.htm 
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Modern Amharic has inherited its system o f writin g by way of the language o fA xum, Geez, 

which is still the c lass ical and church language o f Ethiopi a. The roots of Amharic orth ograph y; 

like those o f the language itself, are Semitic J4 The Sabaean alphabet is sa id to have had twenty­

nine symbol s. A ll twenty-nine had been in use in Ethiopia. As (Afework, 201 1) quote, when 

Ge'ez became the spoken and written language, it took over only twenty-four of the twenty-nine 

symbols. In contrast to the other Semitic languages like Hebrew and Arabic, both Geez and 

Amharic languages are written and read from le ft to right. 

14 http://www.elhioc loud .cO J11 
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CHAPTER THREE 

RELATED WORKS 

The emergence of the World Wide Web has prov ided new opportun ities to access information 

eas il y from di fferent sources and enab les researchers to make new research to get better 

technologies. Previous year, most of web inform ation was in Eng li sh language. Th rough t ime, 

th e number of non-Engli sh web resources increased and now non-Engli sh web pages are 60% 

and 40% English web pages are ava ilable on the Internet (Weide, 20 II ). This research shows 

that people are being an urgent to use their own language by developing too ls and Internet 

resources that can allow them to better access of information on the Intern et. 

In the past few years, many researchers have tried to address DBpedi a extracti on for different 

languages. To show state of the art and effOlt of DBpedia extraction, re late works have been 

reviewed in thi s chapter. 

3.1. Internationalization of DBpedia 

An earl y version of DBpedia was found only in Engli sh language, but now DBpedia covers 15 

localized DBpedi a chapters that include Catalan, Spanish, German , Croati an, Greek, French, 

Irish, Hungarian, Ita li an, Dutch, Po li sh, Portu guese, Russ ian, Slovene, Turki sh languages. The 

recent fi gure shows the DBped ia dataset describes over 3.64 million things across 97 languages, 

prov id ing I billion pieces of inform ati on in the form of RDF triples wi th an open li cense in 

various domains (A I- Fee l, 20 13). After the use of 118 fram ework, the Greek DBpedi a is the first 

success ful applicat ion towards Linked Data. Including Greek DBpedi a (Dim itris Kontokostas, 

201 2), other DBpedia extracti ons, such as: Arabic (AI -Feel, 201 3), Korea (Eun-kyung Kim, 

20 I 0) and Germ any DBpedia extraction papers a lso revi ewed in thi s chapter. 

3.1.1. Greek DBpedia (Dimitris Kontokostas, 2012) 

The Greek DBpedia is the first step towards Linked Data internati onal ization. The research uses 

11 8n extract ion framework to extract Greek DBpedia chapter and introduce two extractors that 

can be used as a plugin for the 11 8n extraction framework. The research is a firs t successful 
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attempt of using 11 8n extract ion framework and they can signifi cantl y contribu te the IRI 

adoptions. Language specific extractors such as home page and abstract ex tractors work properly 

for this language. Greek language use non-Latin characters and th e research show a way to 

handle by IRis. The research outcome shows the main DBpedia edition can also significantly 

contribute towards the IRJ adoption of Greek language. In a ll the research describes the 

dep loyment of the Greek DBpedia and the contribution to the DBpedia information extraction 

framework with regard to internationalization (118n) and multil ingual support. Even if the 

research shows many achievements, the fina l result of template extractor parameter not present 

and the study try to add ' Template Parameter Extractor' but it is not fully fun cti onal and th ey 

leave it as a future work. 

Amharic DBpedia extraction uses the same framework (l18n extracti on framework) for DBpedia 

extraction. Like Greek language, Amharic also use non-Lat in characters and the research show 

the way to how Amharic DBpedia extraction app lication in 11 8n extraction framework to extract 

Am haric DBpedia from Wikiped ia. The characters used for Amharic language are present 

correctly by using Turtle seriali zation. 

3.1.2. Korean DBpedia (Kim, 2010) 

Korean DBped ia and the Engli sh version of DBpedia use th e first version of DBpedia extraction 

framewo rk (DIEF) to extract Korean DBpedia. The first DBpedia extractor it lim ited by Engli sh 

language. Because of this, they use their own plug-in extractors for language specific features. In 

the result they can extract all Korean Wikipedia features with effective IRI adaptation. In 

addition to thi s they use. However, the previous fram ework does not have suffic ient support for 

non-Engli sh languages, especia lly for the non-Latin a lphabet based languages. Korean DBpedi a 

extraction gets some improvement in the extraction o f non-Latin characters and extended th e 

framework with pluggable internationalization components in order to fac ilitate the extraction of 

localized information . By the improvement of extraction framework, they can increase the 

amount of extracting triples. The previous Korean infobox was manuall y created by Wikiped ia 

authors that create or edit an article with low qu ality. As a resul t, many art ic les have no 

info boxes and other mticles contai n infoboxes which are not complete with each other. To tack le 

thi s problem they use python programming language to improve the Korean infobox extraction 
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module and they complete extracted Korean DBpedia by translating Engl ish DBpedia. The 

limitation of the research is the dictionary they use Korean - English dictionary to enrich Korean 

infobox but their attempt is limited by the number of word that find in the dictionary. 

Non-Latin alphabet base languages have a challenge to use the extraction framework to extract 

DBpedia. Even if we are not use DlEF li ke Korean language, we app ly an IRI configuration to 

handle Unicode character issue. Before they extract Korean DBpedia, they apply some 

improvement on Wikipedia to get high quality and quantity of RDF triples. For future work of 

improving Amharic DBpedia RDF triples, the Korean way of advancing Wikipedia is a good 

opt ion; especially for extract Amharic infoboxes. To apply this, first it can uses a customized 

template for Amharic infoboxes for Amharic DBpedia extraction and it will be a considerable 

option to use Engli sh-Am haric dictionary to align all Engli sh infobox to Amharic infoboxes to 

enrich Amharic infobox. 

3.1.3. Germany DBpedia (Sebastian Hellmann, 2012) 

The German Wikipedia is currentl y the second largest Wikipedia with about 1.3 million altic les. 

By the use of [18n DBpedia extraction framework, Germany DBpedia is extracted and the 

language is the third largest localized DBpedia w ith a total 0[73 million RDF triples. Because of 

the vast about of DBpedia resource, the main focus of this research paper is the application of 

German DBpedia. The main app li cation they show is NLP Interchange Format. Thi s format can 

be used to represent this linking transparently for applications and using DBpedia ontologies to 

represent linguist ic annotations because the extracted triples have excellent quality of RDF triple 

representation as well as the number quite large. In their research they also try to use 

geographica l datasets of DBpedia to create a knowledge base called LinkedGeoData but it is not 

fully complete . In the future research Amharic DBpedia application, it can use Amharic DBpedia 

for NLP recourse (like Named Entity Recognition and Gender Id entification) . 

3.1.4. Arabic DBpedia (AI-Feel, 2013) 

A step towards the internationali zation of DBpedia, this research try to describe its practices and 

the effOlts performed as part of the work in the deployment of the Arabic DBpedia as a new 

chapter. Arabic DBpedia extraction uses a tool (l18n DIEF) to extract Arabic Wikipedia. Un li ke 

27 



the above reviewed papers, this research is a prototype of Arabic DBpedia. The main chall enge 

they faces unavailability of Arabic Wikipedia infoboxes for many Arab ic Wikipedia arti cles and 

to so lve this problem they prepare Arab ic infobox template from scratch. To extract information 

wri tten in the Arab ic language, they use different extractor li ke labe l, abstract, Geo and wiki 

pages and they can extract a ll Wikipedia attributes inside infoboxes. As a limi tation, some Arabic 

Wikipedia features are not extracted and they suggest in their feature work to include the 

remaining un-extracted features. 

The main objective of reviewin g these works is to gai n background know ledge about DBped ia 

extraction framework . Amharic DBped ia extraction has some commonality with Arabic DBpedia 

in extraction and development. The challenge to extract Amharic DBpedia is Wikipedia contents 

are not well organized and it affects the number of extracted triples and the knowledge 

representation of RDFs. To tackle thi s problem, we app ly infobox enrichment (improvement) to 

improve the extracted tr iples. 

As it mentions in chapter one, this study shows a way to extract Amharic DBpedia chapter and 

thi s w ill be the first step of Amharic DBpedia to be a part of international ize DBpedia. This wi ll 

have a contribution to ex isting linked data internationa li zat ion effort and a ll of the reviewed 

works have some leading way for thi s research. 
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CHAPTER FOUR 

RESEARCH DESIGN 

This chapter presents the research des ign of a system that all ows DBpedia extraction. The 

proposed design focuses on the base level of the system that gives an understandin g of what is to 

be built and how it is expected to build . 

Wikipedia 31tic les comprise for the most part of free content and various types of features such 

as infobox, category, inter- lingua l lin k and geo-coordinates . The proposed design considers each 

of the Wikipedia article features. The ma in focus of the design is on how to preprocess the 

Am haric Wik ipedia, extractor configurat ion, and represent the extracted RDF triples. 

4.1 Design of Amharic DBpedia Extraction 

Design mode l of the system illustrates major components and schemes of communication and 

co ll aboration working on a g iven theoretical so lution. It a lso shows responsibility of the 

components invo lved and the constra ints under wh ich the model remains funct iona l". 

In thi s thes is, the proposed system can be di v ided into three mall1 parts; Wik ipedia input, 

extraction process and RDF output. The in put part has a Wikipedia co llection into the system and 

from the co llect ion, Am haric Wil:ipedia is imported to local server. The second part is the most 

critical palt of the system to process Amharic Wikipedia content by appl y ing filters, parsers, and 

different kinds of extractors on it. The final part is the output. In thi s stage extracted Amharic 

RDFs are dumped into loca l computer. The main processes of the Amharic DBped ia extraction 

are shown in Figure 5. 1. 

lS http://www.systems-thinking.orglmodsi m/modsil11.htm 

29 
., 

'"", ... 



Wikipedia Input 
--------------

I 

RDF Triple OutPut 
Wikipedia 

Dump 
---- ---- ----

Amharic 

Wikipedia 

Extraction Process 

- - - -------- - ------------- - - -- - - - - - -· ------ - ------~I 

" 
" 
" 

Triple 

Dump 

I :L_---,..-----.J 
AST Serializa tion 

WikiParsers Extractors Infabol( ,I ,I " 0 0 ,I Normalizatio ,I " L ____ -' 

I 

,I ,I 
-- - -- -- ___ _ __ I~ ___ __ --- -- - - ---- - - -- ----- -- ------------ _ _____ ____ I~ _ __ __ ______ I 

Description 

L-_OLl)] ). 

Process Transforamtion Filter 

Figure 4.1 Amharic OBpedia extraction des ign 

4.1.1. Wikipcdia Dump 

Wikipedia o ffers free cop ies o f access ible material to interested users. T he materia ls in 

Wikiped ia are availab le in reading and downloading fo rm at. For th is research , we use a 

downloaded format from Amharic Wikipedia information collection websi:e l6 Before extraction 

process start, it needs to be dumped Amharic W ik iped ia co ll at ion into local computer. 

4.1.2. Local Amharic Wikipedia 

Am haric Wikipedia contents are imported from Wikipedia co ll ection and stored in local server. 

In addit ion, the latest version of Amhari c Wik ipedia 17 and Wikidata 18 dump down loaded in the 

local computer (database). The database used for mirroring and o ffline use o f Amharic 

Wikipedia . T hese Wikiped ia texts and metadata of a ll pages places as XML fi les and database 

tab le fil es inc lude: 

16 http://durnps.wikimedia.org/ 
17 htlp://dumps.wikimedia.orglamwikil 
18 http://www.wikidata.orglwiki/Wikidata : Database_down load 

30 



• Lists of pages with links outs ide of the project (external links, language links tables) 

• Page-to-page link li sts (page links, category links, image links, template links tables) 

• Media metadata (image tables) 

• Information about each page (page, page_ props, page_ restrictions tables) 

• T itles of all pages in the main namespace, i.e . all artic les. 

• List of all pages that are redirects and their targets (redi rect table) 

• Log data, including blocks, protection, deletion, upl oads ( logg in g table) 

• Miscellaneo us (i nterwiki, site_stats, user_groups tables) 

4.1.3. Amharic Wikipedia Page Structure 

Namespace is a co llection of pages which have content for s imilar purpose' 9
• Each of the page 

names reserved and recognized by Med iaWi ki software. Wikiped ia URL page title is composed 

of a namespace and a page name, w hi ch are usual ly separated by the first colon . MediaWiki 

defines a set of defau lt namespaces and each name must be declared as a namespace. (E.g. 

Amharic Wikipedia20 has a word ' nc ' ; the meaning is s imil ar to the Engli sh Wikipedia21 version 

of ' Portal' . Therefore a page named nc: ~.e'}tJ wi ll be in the ' ne nam espace, whereas a page 

named nc : ~.e'}tJ wi ll be located in the main nam espace.) In general the Med iaW iki software 

a ll ows every page to have subpages, where the subpage nam e is separated from its parent page 

by a s lash Figure 5.2. 

lit tp: /I a In . nik ip e d ia. org/wik i1nc:<'If, 10 

Page name Namespace Page name sub page name 

Figure 4.2 Amhari c Wikipedia URL page structure 

19 http://www,mediawik i,org!wi ki/Manual :Namespace 
20 http://am.wikipedia.orglwiki/nC 
21 http://en.wik ipedia.orglwi ki/Portal:Science 
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4.1.4 . Amharic Wikipedia Infobox 

In general a lmost a ll infoboxes including Amharic are a table place at the top ri ght-hand of 

Wikipedia page (Arabic and Hebrew infoboxes are placed on the left) . Infobox templates 

contai n important facts and statistics of a type whi ch are common to related art ic les. They 

qu ick ly summarize important points in an easy-to-read fo rmat. Infobox improves the appearance 

of an articl e on Wikipedia. 

Amharic infoboxes contain facts about the described subject and disp layed as attribute-value 

pairs and each of them created based on Wikiped ia templates. The main purpose of infobox is to 

summari ze key facts that appear in the art ic le. The more information it contains, the more 

effectively it serves that purpose, a ll owing readers to identi fy key facts when they look at it. 

Figure 5.3 shows an infobox template of the ex isting Amharic Wikiped ia vers ion. 

I -(J.. ...... ~<r!I"~{ •• _~.,.. 1 ... _."".,.. ................ "..-"-.. ,N-y~!.. " ... , ....... • "!hi!r, p U. 
,. _",--",,",., ... ~....-- """," . ..,~_ ... £_ .. ,o_. (!.-.--..I·, .... '~_"J ~ -J< 

Figure 4.3 Ex ist in g Amharic Infobox template 
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4.1.5. Page Filter 

The main purpose of the filters IS Supp011ing the extraction process to get proper and 

language specific RDF triples. Each filter has its own spec ific task and applied by extraction 

framework automaticall y. 

• Preprocess Filter: Wikipedia is developed by open source software ca ll ed 

MediaWiki. To represent Wikipedia content, thi s software use different kinds of 

markups (Shown in Figure 4.4), but these markups are not useful for DBpedia 

extracti on. On preprocess ing stage, it needs to remove these MediaWiki22 markups 

that are not useful for Amharic RDF representation. 

{{r\-:: -..;: ;:,.J:IX. "'~ 

I ".u : - '2010 ".~. ~ ..... f~" ~ 
I ~ .. Sa20tO logo . jpg 
I r~_-..\ .. _ ",... = ;(."" ";1".+ 
I ),r-",<;,ir: ... {{flagcountrY IJ.cwl ~,"" .. }} 
I ~-~;I""" ~'\ l t'! 
I ~ ... ~ <sma 11 >(t~ nc.~~-I>!')</sma 11 > 

I r_? .. 1 r.M f"" <small>(r.t ~l</smal l> 
H, .. -llflag countrY!AA...-v} I "'~"" .. f1 ag COUlTtry l l..~ } 

I 'I'r.-.'¥ .. flag country lx~} 
! ,-fA _ flag country l~} 
I .-,...?- .. :I-
I :0\ - 5: 
t ........ ",'1' ... l, 178,S56 
I " ",_~",-V'\ - {{flaglcOn lw,( }} [((Y. I.~]] <.br / > {{flagi con lx;:-,,}} [( ... .!I .... \ ;]) <br I '> {{fhg,con l ~'}} [[ ...... 'we]] ~br / 
I ·fAl __ ' - {{ f lagfCOn l~}~ [(A~ .~1JJ 
I , ..... ~ ... {{flaglcOn IJ:.>'l}} ( 12006 '-'d. _ ,"',,. ~1 2 006 , . ... . \ . ]] 
I ...... ~ ... {{flagl con ! .. 4--·j.}} ~'2 014 .I. .~. "" ...... ,.M" r.w.. !2014 . . ... .... . J] 
}}"',2010 -'- . "' . " ..... t .... lf"~ · . !!l'.:> 1[(.:.1.]] [[, .... ,f" ~J] N, II.'" r', ! ..... ~ ... ,.,\ ~""!!J ' .f" . (1 [[.0. ...... ~"'~J) ~'l.!..~" ~~~ 11"."" ,.....~ ~ ~ ... f 

~= ~If t ........ A:~ .... 
({ col -begin}} 
!{col - 4}} 

• ' ...... ~ . <I. , ' , , 

• I' { flagcountrY l ~"'}} 
.. {fl agcountry {7l}} 
• {flagcoum ry!:", WI) 
.. H f l agcountry !.l..,.., W } 

Figure 4.4 Example of Amharic Wikipedia source 

• Namespace Filter: Wikipedia collection has more than 280 langue and a ll languages 

have its own unique namespace. Namespace filter enables to se lect language specific 

namespace for Amharic language. (E.g. 'am ' is a namespace for Amharic and URL is 

http ://am.dbpedia .org). 

" http ://en.wikipedia.org/wiki/Help:Wiki_markup 
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• IRl Filter: there are two types of resource identification in the web , UR! and IRI. For 

non-Latin character languages like Amha ric, it is needed to use IR I2l to get human 

readable resource identifier. IRI filter validate and apply IRI to resources and make 

the fin ia l output of the resource is readable. 

4.1.6. Parsers 

Each of Amharic Wikipedia pages parse by wiki parser. There are different parsers available 

in DBpedia extraction framework. For Amharic DBpedia extraction, we use: 

• Geo Parser: allow to se lect and identify geographica l coordinates from Wikipedia 

in foboxes. 

• DateTime Parser: enab le to identifyi ng all date and time format. 

• Number Parser: help to select numbers only from other Wikipedia content. 

• String Parser: enable to identify strin gs with other Wikipedia content. 

• Unit Value Parser: determining measurement data types, converting values between 

different units. 

4.1.7. Extractors 

The extractor is a core of the system to manage triple extraction by process ing Amhari c 

Wikipedia contents and delivers the ir output to the destination. There are different kinds 

Wikiped ia feature extractors (Shown in Sectic·n 2.7.4) normally named after their proposed 

output, e.g. Category Extractor extract category from Wikipedia. By using these extractors 

we turn a specific feature of Amharic Wikipedia into triples and each feature has its own 

specific information. All of available extractors are use ful for DBpedia extraction because 

each extractor extract unique feature of Wikipedia. These extractors given to extractor the 

framework extract automatica ll y without further intervention. 

As shown in Figure 5.8, wiki parser transforms the source code of a Wikipedia page into an 

Abstract Syntax Tree (AST). Each RDF graph contents identified by the AST and the 

extractors extract based on its own feat ure. 

" http ://www.w3.org/lnternational/O-URL-and-ident.html 
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Figure 4.5 Extractor now diagram 

4.1.8. Amharic DBpedia RDF Serialization 

DBpedi a uses diffe rent fo rm ats of RDF seri a lizati on. The most common representations are N­

tr ipl e, turtle and RDF/JSON. N-Triple24 is d default seria lizati on form at of I I 8n framewurk to 

represent DBpedia RDF triples and it is a format for storing and transmitting data in the form of 

line-based plain text seriali zation o f RDF and a subset o f the Turtle. It can serialize Amharic 

RD F tripl es by N-triples. This can be applied as: subj ects and predicate ofN-Triple take the URI 

and objects can be a URI or a litera l. 

A T UJ11e25 document is a textua l rep resentation of an RDF graph. It can a llow writing down 

Amharic RDFs in a compact textua l form. All RDF graphs are made up o f tr iples co nsisting of a 

subj ect, predicate and object an d each statement are a sequence of (subj ect, predicate, object) 

24 http://www.w3.orgfTRin-triples 
25 http://www.w3.orgITRJturtle 
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terms, separated by whitespace and terminated by s ing le quote and fu ll stop ( , ' .). The 

advantage o f turtle compared with N-Triple, it su pp0l1S Uni code characters of human readabl e 

formal. 

4.1.9. Triple Dump 

This stage is the dest in ati on of extracting Am haric RDF triples and each tr iple are stored in tex t 

fi le format based on thei r structure. Amharic language follows the standard DBpedi a form at to 

represent RDFs. As a rule representation of DBpedia reso urces is in the form of DBpedia web 

add ress (http ://dbped ia.org/resource/<page name» which are a ll entit ies in DBped ia are assigned 

a unique UR I of the form http ://dbped ia.org/resourcelName, where Name is taken from the URL 

of the source Wikipedia article and it can be defied as http ://am .wikiped ia.org/w ik i /.l!·ihL'Il\'It~ . 

4.2 Amharic Wikipedia Infobox Application Issues 

Because of lack of central coord ination between Wikipedia ed itors, Wik iped ia's infobox template 

system doesn' t have a uniform standard (Dim itris Kontokostas, 20 12). Am haric in fobox also has 

shared thi s prob lem. Those are: 

• Unrelated altributelvalue presentation: using di ss im ilar attribute/va lue. 

E.g. attribute Fu ll Name (a(}orr It~) has a va lue Occupation Writer (BrI,&,) 

• Empty value: unknown reason, Wikiped ia authors o mits attribute va lu es. 

• No-lnfobox : some Wikiped ia rages do not have in fobox at a ll. 

• Inconsistel1cy: using different propel1y to refer the same va lue. In some cases different 

Wikipedia contributors fo llow diffe rent temp lates to refer the same thing. Engli sh 

Wikipedia has an inconsistency prob lem (Mohamed Morsey, 201 2). E.g. infobox 

referring a word City by us ing different att ribute (i nfobox _ci ty japan and 

infobox_swiss_ town). Arabic Wikipedia (AI-Feel , 20 13) also has s imilar prob lems (E.g. 

referring a person birth p lace it use place of birth and birthplace. Like Engli sh and 

Arabic, Amharic infobox a lso has the problem o f inconsistency. 

E.g. Date of Birth (N(J)·t.I.~· </>'}) I Date of Birth (V1'(J)-t.l.<!' /lao'}) and raDtP'i: MOl 

Chairperson (/\,</>I7D'}OC1} 
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Infoboxes that appear in a Wikipedia artic le are based on a template26 that speci fies a li st of 

attr ibutes that can form the infobox. A wide range o f in fo box templates are used in Wikipedia. 

Common exam ples are temp lates fo r infoboxes th at describe Co untry, Persons, and 

Organ izations. Each template will have its own subpa rt to give detai l descripti on. For exa mple 

Person template has Person_ Politic ian, Person_ Arti st, Person_ Ath lete, etc . Engli sh ' Person_ 

Pol iti cian ' and Am haric ' Infobox_ Country' infobox temp lates (shown in Figure 4.6 and Figure 

4.9 respecti ve ly), has all bas ic inform ation to declare the ir specific thing. When we come to 

Am haric infoboxes po litician infobox template ca ll ed ('/ ',\,/;" ~"" u"t.'f, and Infobox_ Country 

which is ('II'IG a"t.~· show in Figure 4.7 and Figure 4.8 respect ively, attribute numbers are limited 

and it give paltia l informat ion about their specific things compared to Engli sh temp late. 

26 Annex I 
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Figure 4.7 Amharic 
Person Politician Infobox 
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Figure 4.9 Amharic 
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{{Infobox cou ntry 
I conventionaUong_name = 
I common_name = 
I image_fl ag = 
I image_coat = 
symbol_type = 
national motto = 
nationa l anthem = 
image_map = 
map_c aption = 
alt_ma p = 
image_map2 = 
aft_map2 = 
map_caption2 = 
map_wi dth = 
capital = 
I largest_ city = 
official_languages = 
languages_type = 
languages = 
regionaUanguages= 
official_religion = 
de monym = 
government_type = 
leader titlel = 
leade r namel = 

Figure 4.8 Excerpt of English 
Country In fobox template 



4.3 Amha ric Infobox Improvement 

Infobox qua lity issues appear in different reason. To increase knowledge representation o f 

Wiki ped ia as well DS ped ia, each prob lems should be fixed to get high quality of in fo rmation 

(knowledge representati on). The best way o f completing in co mplete in fo boxes is perfo rm ed by 

Wik iped ia wri ters and ed itors. Sut problems li ke in consistency can be im proved w ithout 

Wikipedia wri ters. To do thi s, it has two options to update the knowledge. The first option 

directl y applies the upd ates on Wi kipedia so urce. The second option is applying the correcti on in 

ex tractin g RDF triples. 

The extracted triples have inconsistency problems. We write a script to correct inconstant 

representati on of info box property va lues. To update the inconsistence infobox and make it 

consi stence, first it need to check th e ex isting infobox with the list of wrong in fobox words. If 

th e compari son is match with one of th e list o f words, the in fobox is updated by the co rrect one. 

List of correct 

words 

Check 

tnput infobox 

Correct 

es 

Correct tnfobox 

No 

Correct 

Fignre 4.10 Flow diagram of Amharic infobox im provement 
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CHAPTER FIVE 

EXPERIMENTATION AND EVALUATION 

This chapter describes the implementation of Amharic DBpedia extraction. In the 

implementation process of Amharic DBped ia extraction , major activities are: Page Collections, 

Extractors, Parsers, and RDF outputs are appli ed to extract Amharic DBpedia datasets. In 

addition to thi s the evaluation and improvement of extraction has been d isc ussed in thi s chapter. 

5.1 Architecture ofDBpedia Extraction Framework 

The Amharic DBpedia uses the same framework (l18n extraction frameworki7 to extract triples 

from Wikipedia as other language vers ions. The framework needs a specific con fi guration for 

languages that are use Unicode character. To extend the framework with pluggable 

internationa lization components in order to facilitate the extraction of localized information, it 

requires fUliher adaptation to extract Amharic Wikipedia. The adaptation includes Amharic 

language se lection and RDF triple serialization se lect ion. After the app lication of a proper 

confi gurati on, it can generate and mai ntain DBpedia ed itions. 

Workflow of the extraction framework to extract Amharic DBpedia is; first each Amharic page 

is retrieved from a local Wikimedia dump to loca l server. Then the extraction process is 

configurec. and stmied. In the process requests pages from the source, passes them to the 

extractors and extracted RDF triples will be generated. As shown in 4. 1.5, the extractor uses the 

parser to identify specific data and filters sp litting unwanted markups. The generated data is 

finally sent to a destination, as Amharic RDF triples. 

Figure 5. 1 shows an overview of Amharic DBpedia extraction framework . The structure of 

DBped ia extraction starts from the input p3li that provide Amharic Wikipedia page from a local 

dump. The input Wikipedia pages parsed and the extractor extract and generate RDF triple as an 

output. 

27 http://wiki.dbpedia.orgiDocumentation 
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Figure 5.1 Overview of Amharic DBped ia Extract ion Framework 

• IRI Filter: The defaul t web address representation of the framework is UR I. To identify 

Amharic resource characte r on the web, it must be represented by IRI. We choose 

'jorma/.ttl.gz=/ur/le-/riples;uri-policy.iril' in th e framework to enables the extraction of 

resources in the IRI form . 

• Na mes pace Filter: extracted Amharic RDF triples have onl y 'am' namespace. All of 

subject of RDF tripl es starts with http://am.dbpedia.org/resource/, where'am' stands fo r 

representing namespace for Amharic language. To have th is representation 

'Iangllage= 'am " inc lude in the ex tracti on framework. Figure 5.3 shows example of 

extracted RDF trip le. 
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<http://am.dbped i a .org/resou rce/ ;,..·r '?"*" J> 

< http://a m. dbpe di a .or gl property l Ui>' frO ~> 

Figure 5.2 Sample Amharic OBpedia ROF with na mespace 

• Extraction Job: Mai n extraction work performs in here. Extraction job inc ludes 

seventeen features o f OBpedi a datasets and each feature (Shown in 2 .7 .4) is a content of 

Amharic Wikipedia that has spec ific content and representation. 

• Parsing: As shown in 4. I .7, the Wi ki Parser package specifies a parser, whi ch transforms 

Med iaWiki page source into an Abstract Syntax Tree (AST). Through this process, all 

numbers (DateTime, Units, Geo-coordin ates and N umbers) are identified by the parser. 

• Triple Dump: The extracted output has a number o f RDF trip les. Each triple has ROF 

representat ion of subj ect, pred icate and object and a ll are stored based on its own feat ure. 

Fina lly extracted triples are dum ped into text fi le format. 

5.2 Installation and Extraction of DBpedia Extraction Framework 

Insta ll ing and us ing of OBpedi a extracti on framework will be present in thi s section. A step to 

extract Amharic OBped ia follows these steps: 

1- Step One 

Clone the OBpedia extract ion framewo rk in to local computer by using 'git clone git clone 

https:llgi thu b.com/dbped ialextracti on-framework.git '. Th is framework is ava ilab le in Gil2S hub 

repos itory. A fier the extraction framework is dump in to local computer, it wi ll be ready fo r 

dumping Wikipedi a and Amharic Wik iped ia. 

28 https:llg ithub.com/dbpedia/extraclion-framework.g it 
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2- Step Two 

Once the deposit has been cloned, th e basic confi gurations applied in the framewo rk to download 

Wikimedia and Amharic Wikipedi a. These configurations are: 

• Dumping Wikimedia in te base directory by ' base-url=http: //dumps.wikimedi a.org/' 

• Downl oad Amhari c articl es by ' download=am: pages-articles.xml.bz2'. 

• Downloading Wikidata by ' download=wikidata: pages-articles.xml.bz2'. 

We dump Wikipedia collection form Wikipedia website and we use the extraction fra mework to 

import Amharic Wikipedia from thi s collection in to a local computer by using 'am' language 

feature o f Amharic. 

3- Step Three 

Insta llation of th e requ ired soFtware29 used as a plat form for MySQL and MediaWiki to have a 

loca l Am haric Wikipedia in loca l computer. The compulsory steps to in sta ll Amharic Wikipedia 

in to loca l computer are: 

MySQL: From the loca l dump, Amharic Wikipedia imported in the MySQL database. To 

have Amharic specifically it need to configure pom .xml tile3o
. 

Configuration of MediaWiki: Insta llat ion of Amharic Wikipedia in local comp uter. A 

specific configuration of Amharic language of '$languageCode = "am'" in the 

LocalSett ings. php fil e where ' am ' is a language code o f Amharic language . 

After the import of Am haric Wikipedia into loca l computer, it can get loca l mirror (Shown 111 

Figure 5.2) of Amharic Wikipedi a and all contents are read y for extraction process. 

29 PHP, Scala, Maven, Apa 
30 Annex K 
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Figure 5.3 Loca l Amharic Wikipedia 
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4- Step Four 

Thi s step is to make the extraction of data from the Amharic Wikipedia dump. B~fore to start the 

extraction process the basic configurations apply in framework are : 

Selecting Amharic language by ' Ianguages=am ' Where 'am ' is the language code of 

Amharic. 

Se lect ing extractors by adding components in the frame work these are: 

' ex tractors=.A rti cl eCategori esEx tractor,.A rti c leT em plates Ex tractor,. Ca te gory Label Ex tra 

cto r,. Externa I Li n ksExtractor,. Geo Ex tractor, . I n fobox Extractor,. I n ter Lan guage Lin ksEx trac 

tor,. Labe l Extractor,. Page ldExtractor,. PageLinksExtractor,. Red irectExtractor,.Rev ision Id 

Extractor,.ProvenanceExtractor,.SkosCategoriesExtractor,.Artic lePageExtractor' 

Selecting turtle seriali zation method by: ' format.ttl,gz=tu rtle-triples;uri-po li cy.iri' to have 

IRI for Amharic character representation. 
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5.3 Extracted RDF T riple Representation 

A ll extracted Amharic RDFs have a unique resou rce and each resource inc lude any abstract 

entities. Every resou rce is identified by a URI which is defined to be a globally uniq ue URL E.g. 

hIJp:llam.dbpediaorglresourcel tj:tllltj:'i". Properties are specific resources, which can be used to 

describe attributes or relations of other resources. 

Statements are used to describe properties of RDF resources in subj ect, predicate, object (S hown 

in Figure 5.4). Acco rding to the RDF data mode l a ll three components are trip le resources. 

Subject and predicates (property) have a URL representation of resource and objects can also be 

a URL or literals consisting of a data val ue and opt ionally an associated a data type or language 

tag (@am). 

Subject: <http ://aJILdbpedia.org/reso\ITceihhi'r'l''> 

Pre.dica fe: <http://am.dbpedia.org/property!hI]I1Cl> 

Object: "h~61]"@am . 

Figure 5.4 Amharic DBpedia RDF Example 

5.4 Amharic RDF Serialization 

Seria li zi ng RDF data is a very central issue. There are different formats for serializing RDP data . 

Por Amharic DBpedia RDF representation , we test two types of RDF serializations. These are N­

Triple and Turtle. 

N-Triples are a line-based, plain text format used for encoding RD F triples. Sample of RDF 

statements (shown in Figure 5.5) about Eth iop ia simply refers as subject identified by 

http://dbpedia.orgiresource/ld N·S has the property of http://dbped i a.org/property/1a",}''IIl')'~!O)')' 

whose va lue is eq ual to "6... .. 6-~~! : tT,on.h "@am. As the extracted result shows, the triples are not 

human readable because N-Triples are not fu lly support Uni code characters. 
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SUbj ect : <http ://am.dbpedia.orgiresourcet\uI 240\ul2F3\u l 2 IB\u I 2CA _luI 283'ul 2 

ED\u1208 \u122S\u I20B\uI23 4> 

Property : <http ://am.dbpedia.orgipropertyAul218\uI 2DD'.uI219\uI22D> 

Object: "m 1293\ul 205\u I 29 1 \u13 01 \u 1295\u1 2FS IU 12AO\u I lOB\u 1205 

\U I 30 I \u 1295\ul 2F5 \uI2AO\u l 20D .. iu 12CB\u I 273\ul 295"@am . 

Figure 5.5 Sample Amharic N .. Triples fo rmat 

A turt le that allows an RDF graph to be completely written in a natural text form to get human 

readable Am haric (Geez) characters. It provides levels of compatibili ty with the N .. Triples 

format as well as the triple pattern syntax of W3C recommendation. As shown in Figure 5.6 RDF 

statements about Ethiopia simpl y refer as subject identified by 

http://dbpedia.org!reso urceNd·I''*·,\' has a propelty http://dbped ia.org/propertyNo n,}''1I'l-'ril.ej·} 

whose va lue is equa l to ".I.,.e.,t-II'C: tTfll\..h "@a m. 

Subj eet: < http ://dbpediaorglresource/h.tl''f/;,\' > 

Property: < http ://dbpedia.orgiproperty/ ~an,)''IIl·rili'-H > 

Object : "6.!'.?~q: : 6T,lt\ .. h"@am . 

Figure 5.6 Example of Turtle Seria li zati on 

The two examples of Amharic RDF representations shown in Figure 5.5 and Figure 5.6 to N .. 

Trip le and TUltle respectively represent the same information but their Unicode representation is 

different. N .. Triple RDFs fail ed to support Un icode. Because of thi s we choose Turtle for 

Amharic RDF serial ization to get readable RDFs. 
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5.5 Extraction Discussion 

5.5.1. Amharic lnfobox Extraction and RDF Representation 

Infoboxes are the most important dataset for DBped ia extraction. Infoboxes are as often as used 

to li st an article's most important facts as a table. In the extraction of infobox process; all 

attributes and their va lues in Amharic Wikipedia infoboxes are extracted and presented in the 

form of: the article wi ll be the subj ect; th e infobox attribute concatenated with the namespace 

(http://dbpedia .org/propenty/) will be a predicate, while the value o f the infobox attri bute in 

Wikipedia is considered an object and then it can create infobox triples in the fo llowing manner: 

• Subject- http://dbpedi a.org/resource/PageName, wh ich is subsequently used as the 

subj ect. A DBpedia URI is created from the Wikipedia article URL the infobox is 

contained in. Th is URI is used as the subject for al l extracted trip les. 

• Predicate URI is created by concatenating the namespace http://dbpedia.org/property/ 

with the name of the infobox att ribute. 

• Objects are created from the attribute va lues. Sometimes the object itself can be a subject 

o f another resource. 

The extraction framework in fobox extractor automatica ll y extracts attribute and values from 

infobox temp lates that gets from Amharic Wikipedia. RDF triple infobox representation is: 

DBpedia UR I of the Wikipedia article is used as a subject, Pred icate URI is created by 

concatenating the namespace fragment, http://am.dbped ia.org/property/ and the name of the 

infobox att ribute and Objects are created from the attribute value. Property va lues are post­

processed in order to generate suitable URI references or litera l values. Thi s includes recognizing 

MediaWiki links, detecting lists, and using un its as data types. The advantage of th e extraction is 

its complete coverage of a ll in foboxes and infobox attributes. Infobox properties and va lues are 

Amharic Wikiped ia contents. The extractor extracts th is content based on their structure 

(proper/value pa irs) . 

Based on infobox RDF triple representation, the excerpt of extracted in fobox RDF triples about 

Ethiopia is li sted below. 
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<http://am.dbpedla.org/resouree/ h.·lH .. f> <http://am .dbpedia.orgJproperty/ M"> "kl·f"fI.'S" @am . 

<http://am.dbped ia .org/resouree/h.·H·t~:f> <http://am.dbpedia.org/p roperty/(JD·t\·MD> "f''\:H'~'f ; &j'.,t.I\'e : ·'t'l"ht.c't.,{'1f! : 

tT'(ltLh"@am . 

<http://am.dbpedia.org/resouree/h.lY':tf ><http:! /am.dbpedla .orgjproperty/ t"1·H9"fPt'lt.\> "Coat of arms of Ethiopia.svg"@am . 

<http://am.dbpedia .org/resou reel ~\:H'~'f> <http://am . dbpedia.orgjproperty/fl·}·P,.t.fPllt.\> "Flag of Ethiopia.svg"@am . 

<http://a m. d bped ia .o rg/ reso u reel h:l·f"fI.' f> < http://am.dbpedia.orgj::>ropertY/ {J011(JI>'C> 
<http://am.dbped ia .org/reso uree/roJ'.t.·l·_lf'1''1n._ro·~_h'i·l·_h.·l' Y'fI.'J'> . 

< http ://am . dbped ia .o rg/reso uree/h:H·~·f><http:! /am.dbpedia .orgj propertY/"/J'II/m·C> "(lOA :Wedefit Gesgeshi Widd lnnat 
lttyo ppya.ogg"@am . 

<http://am.dbpedia.o rg/resouree/h:} I'':tf> <http://am.dbpedia .orgjprope rty/ I'J C:J·f'''llA>''Ethiopiain its region.svg"@am. 

<http://am.dbped ia .org/resou ree/h.:l·f''~·f>< http ://am.dbpedia .o rgjproperty/ 'rt C;J·(JU''I t\'''''lI'lU·Ii:> "h:l'r'~'f : n"G1~~ : 4>t\9""@am . 

<http://am.dbpedia .org,!resouree/h.·l'l''fI.'f> <http://am.dbpedia .org/property/'P'ih·,,o'J> 

<http://am.dbpedia.o rg/resouree/h.ltr'l_Mfl> . 

<http://am.dbpedia.o rg/resouree/h.')-I''*,f> <http://am . dbpedia.o rgJp roperty/fln''t-If!*'>~> """~C~ (/\.t\~:1:: ~'1;"11':):: ht.\I\'e: aro·K 

'M'far)"@am. 

<http://a m .dbpedia.org/resouree/h.·H·~·f> <http://am.dbped ia.org/property/{'oD'}<?t1·l·h.e H > "6...e..t-I\'e : tT·ntLh"@am . 

<http://a m. d bped i a. 0 rg/ r eso u reel h.+r-:t f> <http://am .dbpedia .orgjproperty/{'out$l'f'''1t'lL "/> 

<http://am.dbpedia.org/resouree/T&.lIPr'H > . 

<http://am. dbpedia.org/resouree/h.·l·Y'~·f> <http://am .dbpedia.org/property/{,(lDt$l':rtt9"> 
<http://am.dbpedla.org/resouree/;} f.',.t\"'lCf9 f1 _!!'r'l t\ :~> , 

<http://am .dbpedia .org!resou ree/ h.·l,r-*, f> <http://am. dbpedia .0rgjpro perty/yoD&.·l-M··l-> 

''1 104300''AI\<http://www . w3.org/2001/XM lSehemaffinteger> . 

<http://a m. d b ped i a. 0 rgf reso u reel ":H'*' $'> < http://am.dbpedia.orgjproperty/{'oD/''·h'l4--l-h'M9''> 
''27''I\A<http://www . w3.o rgj2001/X MlSehema#integer> . 

<http://am. dbpedia.org/resouree/h:H·~·f> <http://am .dbpedia.orgjpropertv/ m·uh(Jl)·r·> 
''0.7''''''<http:// www.w3.org/2001/XMlSehe ma#double>, 

<http://am .dbped ia .org/resouree/ h.,.,.r-fI.'f> <http://am.dbpedia.org/property/fihll·(l·ntf·'''''I9''·}·n,OU,}'> "3'f 0, .9D,"@am . 

<http://a m.dbpedia .org/resouree/ h.·l-\'·';f> <http://am.dbpedia.org/prope rty/r,ll'Il·(I·ntf·l·.f.mt.o,(JD.l-> "Ii!:f~~ 0,.9D."@am . 

< http://a m. dbped ia. 0 rgl reso u ree / h. ''''r-fI.' f > < http:// am.dbpedia.org!property/rilll1·(l·ntf·}·''19''·}-> 

''79221000'' ''''<http://www . w3.orgJ2001/XM l$ehema#i nteger> . 

<http://am. dbpedia.o rgfresouree/h.·H·*·f> <http://am.dbpedia .orgJproperty/rtll·U·(l·n tf·l'.f.mt-> 

"73918505" ''A<http ://www. w3.org/2001/XM lSehema#integer> . 

<http://a m . d bped ia. 0 rgf resou reel h. 'l 'Y'*, f > <http://am.dbpedia.org/property/f',l11j·(l·n tf·)-hn,t\9"> 

''15''1\''<http://www,w3.org/2001/XMlSchema#intege r>. 

<h ttp://am.dbpedia .org/resouree/ h. ~'Y'*,f> <http://am .dbpedia .o rg/property/rl1H·fIfl9l'> "'(lC"@am , 

<http://am.dbpedia.org/resouree/ h.-}or-gof> <http://am.dbpedia .o rg/property/ f'l n,·l-ht.\A> "+ 3"@am . 

<http://am.dbpedia.org/resouree/ h.·l·r-go f> <http://am.dbpedia .orgjproperty/l?flt.\haD''l l1.f> 
"251 ''1\I\<http://www . w3.org/2001/XM lSchema#integer> . 
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Figure 5.7 An excerpt o f Am haric W ikipedia Infobox (Ethiop ia) 

{{ Infobox_Co untry 

I ~C;l--,pM = Ethiopia in its region.svg 

L 

..... . . 

{{ Infobox_Country 

<http://a m.d bpedia .org! property / M"> 
"!c+l'"g',P" @am . 

<http://am.dbpedia.o rg/propertyjoD·I'I·MD> "Yh..,l·\,,*,J' 

----7 : 6'.,..l'..t· t\'l! : '~.'1Dht- c'l . .I''l!: tT'On,h" @am 

----, <http://am.dbpedia.org/ p roperty /~Vdrl"M.> 
L_~~! 

"Flag of Ethiopia .svg" @am . 

Figure 5.8 An excerpt o f Amha ric Wikiped ia and DBpedia infobox a li gnm ent (Ethi op ia) 
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5.5.2. Amharic Inter-language Link Extraction 

Inter-language links are creat ing links from a page in one Wikipedia language to an equi valent 

page in another language. To extract inter- language link automatica ll y generate by 118n DI EF 

use an extractor called ' ]nlerlangugeLinkExlraclor ' (Shown in 5.2). The subject of inter­

language link is http://am .dbpedia .orglresou rce/ with artic le title and the extractor use http :// 

dbpedia.org/ ontology/ wik iPage lnterLanguageL ink as a predicate for a ll inter- lingual RDF 

triples. The object of the triple is the language match of articl e title . 

We extract Amharic RDF inter-language triples and each link (shown in Figure 5.9) has a 

capab ility to indicate their equi va len t inter-language lin k. One of the uses o f inter-language links 

is it can query RDFs by one language and get result in different languages. 

Mind 
• 

Figure 5.9 Sample Inte r-language lin k pictorial representation 
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<http: //am. dbpedi a. org/resource/k"> <http: //dbpedia.org/ontologY/v,ikiPageInterLanguagel ink> <http: //eo.dbpedia.orgiresourceiMenso> 
<http: //am. dbpedia. org/resource/)'9:> <http: //dbpedia. org/onto 10gy/wi kipageInterlanguagel ink> <http: //fa.dbpedia.org/resourceh> . 
<http: //am.dbpedia.org/resource/''':) <http: //dbpedia. org/onto logY/~1kipageInterlanguagel ink> <http ://fr . dbpedia. org/resource/ESprit> 
<http: //an.dbpedia.org/resource/,,,) ,http: //dbpedia.org/onto 10gy/I·,ikiPageInterlanguagel ink> <http: //gan.dbpedia.org!resourcef<,w> . 
<http: //am.dbpedia.org/resource!",,> <http ://dbpedia.org!ontologY/lI'ikipageInterlanguageli nk> <http ://ko.dbpedia.orgiresource/c· .> , 
<http: //aJi, dbpedi a. org/r esollrce/>.":, <http ://dbpedia.org/onto logy/wi ki pageInt erlanguagel ink> <http ://bn. dbpedi a. org/r esour ce/", . 
<http ://am, dbpedi a. org/resollrce/""> <http :,Iidbpedia.orgiontologyflo,1kipageInterlanguageli nk> <http ://i a. dbpedia. org/resourceiMente> 
<http ://an, dbpedi a. org/resource/'.,-:> <http ://dbpedi a, org/onto 10gY/I~ ki pageInterlanguagel ink> <http ://bg. dbpedia. org!resource/JlYxj9~. 
<http: //an. dbpedia. org/resource/"-:> <http: //dbpedi a. org/ontology/wiki pagelnterlanguagel ink> <http: //it. dbpedia. org/resource/~lente> 
<http: //am. dbpedi a. org!r esourcei"'" <http: //dbpedi a. org/onto logy /W1 ki P ageInterLanguagel i nk> <http: //he.dbpedia.org(resource/.;:, , 
<http: //arn. dbpedia. org/resource/).":> <http: //dbpedia. org/onto logy/wik ipageInterlanguagel ink> ,http: //la, dbpedia. org/resource/~lens> , 
<http: //am. dbpedia. org/resource/;,,,:> <http: //dbpedia.org/ontology!wikipageInterLanguagel ink> <http: //ml.dbpedia.org/resource/wi> 
,http: //am.dbpedia.org/resourcei"''> ,http: //dbpedia.org/ontologY/lYi kipageInterLanguagel ink> <http: //fr,dbpedia.org/resource/Esprit> 
,http:,'/an,dbpedia,org/resource/'''':> <http://dbpedia. org/onto 10gy/wikipageInterlanguagel ink> ,http: //ja, dbpedi a. org!resourcef<,> , 

Figure 5.10 Sample Amharic inter-language RDF triples 

The above fi gure (shown Figure 5.10) shows an excerpt of inter- language RDF triples ta lked 

about ' aemero ' ~1,'l"C called Mind in English. The subj ect is <http://am.dbpedia.org/resource/ 

~},'l"C>. The pred icate is <http: // dbpedia.org/onto logy.wikiPagelnterLangueLink> for a ll triples 

and the object is a content talked about mental in other languages . 

5.5.3. Am haric DBpedia RDF Graph 

RDF graph is a set of RDF triples and each triple consists of subject, predicate and object. The 

subj ect is lRl, the pred icate is lRI and the object can be and lRl or a literal (literal can be string 

or number) , lRI representation help to read Unicode characters like Amharic writi ng system 

used, 

There are two ways of RDF representation. These are statement and graphical representation. 

RDF as a graph ex presses exactly the same information as RDF written out as triples, but the 

graph form makes it easier fo r us humans to see structure in the data, RDF graphs consist of 

nodes interco nnected by edges. 

Each arrow or edge is a part of RDF statement represents: 

• The name at the start of the arrow is the statement's subject, 

• The name at the end of the arrow is the statement's object, 

• The name that labe ls the arrow is the predicate, 
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( <ht tp;f /am.dbpediil .org 

/ resource/ "I\.flt\> 

<http II1Im .dbp~d la orlf 

rr: sovrc~/'\ .\r"l_hnl"l> ) 

( 

<hHP:/lam Obpeclla.or& 
/reourct!lfMfI M<l h'H'''':> 

-

< 

( 

<hnp:/ / am.dbped iil.org 
/ resource/h.-l-f""kf> 

<http://6m.(fbpedllUJri/ 
resovrcejTt.7'I.i1""',> 

( 

Figure 5.11 Sample DBpedia RDF Graph 

<http://am.dbpedla.org/ 

'\ 
/ 

resource i'\hn-V"> 

- --
) 

) 

Each RDF graph is a set of trip les. Each RDF has two nodes (Subject and Object) and a triple 

connecting them (Predicate). An RDF graph can be visualized as a node and directed-arc 

diagram (Shown in Figure 5. 11 ), in which each triple is represented as a node-arc-node link. 

5.6 Extraction Results 

Feature extractors normally named after their proposed output (S hown in 4.1.7). To extract 

Wikipedia features, the 11 8n DIEF has different types of extractors (Shown in 5.2) that are 

specialized in extracting a s ingle feature from Amharic Wikipedia. These extracted triples 

categorized based on their features. Such as: Article Category from Wikipedia Category, Geo­

coordinates from Wikipedia Geographi c location . We extract more than 349,000 triples from 

Amharic Wikipedia . Ex tracted RDF trip les from Amharic Wikipedia are shown Table 5. 1. 
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Types of Extractor Description Triples 
Article Temp late Standard article template 17,998 

Article Categories Extracts links from concepts into categori es using the 15,968 

SKOS vocabul ary. 

Category- Labels Extracts labels in Categories. 890 

External - Links Articles contain references to external Web resources 2,499 

wh ich we represent using the DBpedia property. 

Extracts links to external web pages. 

Geo-coordi nates The Geo-extractor expresses coord inates usi ng the 1,000 

Basic Geo vocabu lary and W3C Geospatial 

Vocabu lary to extract Geo-coordinates. 

Info box Property Extracts all properties from all in foboxes. 27,543 

Infobox Property Definition Property of infobox values. 946 

Interlingua Link These are links that connect 311icles about the same 1,068 

topic in different language editi ons of Wikipedia and 

use them for ass igning labels and abstracts in different 

languages to DBped ia resources. 

Label All Wikipedia art icles have a title and extracts labels 19, 106 

to art icles based on their tit le. 

Page - Id Extracts page ids of articles. 22,850 

Page Links Internal links between DBpedia instances derived from 109,075 

the internal page links between Wikiped ia articles. 

Redirects in order to identify synonymous terms, Wi kip~dia 5,780 

articles can redirect to other arti cles. 

Revi sion - Id Extracts revision ids of articles. 22,850 

Revision - UR is Each time when a Wikipedia article is modified, it gets 22,850 

a new Revision 10. This extractor extracts that 10 

Wikipedia Li nks Links a Wikipedia article to its corresponding 76,420 

DBpedia resource. 

SKOS categories Extract information about which concept is a category 3,041 

and how categories are related using the SKOS 

Vocabulary. 

Toiol Tl'iples - 349,902 

Table 5.1 Extracted triples 
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507 Amharic and Other Language DBpedia Statistics 

The average extracted tripl e per page is the ration o f number of extracted RDF triples (346,843) 

and source Amharic Wi kiped ia (approx imate ly 15,800 numbers of pages). Percentage of thi s 

ratio is 2 1.9%. T his number will increase if th e remaining fea tu res (Home page and Abstract) 

extracted . In add ition to this Amharic Wikipedi a not well organ ized and its in fo boxes are not rich 

(shown in 4 . 1.4) like Eng li sh or other well deve loped languages. 

The average percentage o f extract ing tri ple per page is 27% and 3 1 %, respective ly (Dim itri s 

Kontokostas, 20 12) . These two languages have a complete DB pedi a extraction but the nu mber 

sti ll needs im provement. The common reason is Wikiped ia writers a re not complete some page 

with a ll bas ic Wi kiped ia features. Thi s is because some Wikipedia pages not have all kinds of 

features) I. 

Prev ious research shows only 33% of Wikipedia pages have an in fobox (Lange Dustin, 20 I 0). 

We also estim ate the average number of extracted Amharic infobox per page. To cal cul ate th e 

average, we co nsider the tota l number of Amharic Wikiped ia page and min imu m number of 

infobox properties from extraction datasets. The result shows 2 1 % Am haric Wik ipedia has 

in fo box. 

508 Amharic Infobox Quality Improvement 

It can extract Amhari c infobox form Amharic vers ion of Wi kipedia without any improvement, 

but the extracted result may affect the qua lity of knowledge representati on. To get a better 

quality of infobox information, Infobox property and value qu ality improvement has been done 

by making prope rty va lues consistence (normalize). To avo id inconsistency, it can use a si ngle 

property to represent one va lue. E.g. Selecting one o f the two ('NoOJo~.I:' </>T or ' H(J)ot:l.~o HO"T ) 

properti es to represent ' Date of Birth ' . As it mentions Section 4 .2, we select property values that 

have inconsistency issue. The application of norm a li zat ion is done by writ in g python scri pt. 

31 http://www.socialfresh .com/wikipedia-in fographic/ 
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5.9 Evaluation 

This section descri bes the extracted Am haric RDF trip les qua lity evaluat ion methods. 

Knowledge resource eva luation is difficu lt and there is no common approach for direct method 

of eva luating the knowledge base (C uadros, 2006) . We consider a ll extracted RDF trip les in the 

evaluation. The evaluat ion of Amharic DBped ia extraction is done in two ways. These are: 

5.9.1. Evaluation of Extracted RDF Triples against Source on Amharic 

Wikiped ia 

Th is evaluation of Amharic RDF extracti on is done by comparing the number of extracted RDF 

triples w ith Amharic Wikipedia. For th is eva luat ion, extracted Amharic RDF trip le features are 

compared with the Amharic Wikipedia source of its own features. (E.g. Category RDF with 

Amharic Wikipedia Category) . The objective of thi s evaluation is how RDF tripl es extracted 

correctly from Amharic Wikipedia source may and how many triples are missed by the extractor. 

The most common way of eva luating knowled ge extract ion is prec ision and recall (H issar, 

20 II ). Precision and recall are the evaluation parameters of extracti on. Precision (P) is the ratio 

of the number of correct ly extracted RDFs to the total number thi s correct RDFs and extracted 

trip les with errors. Recall (R) is the ratio of the number of extracted correct RDFs to the total 

number thi s correct RDFs and RDFs missed by extractor. 

p= CTI (CT+RT) 

R= CTI (CT+MT) 

F= 2PRI(P+R) 

CT denotes th e number of cOiTectl: ' extracted RDF triple and RT 

denotes the number of extracted Wrong RDF tr iples 

MT is the number o f RDFs triples which are missed by the 

extractor. 

F stands for an F - measure. It is a harmonic mean of precision and 

reca ll. 
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5.9.2. Manual Evaluation 

This section describes a general ized methodology for manual assessment. The assessment 

methodology of manua l eva luation fo ll ows these steps: 

Step I - Resource selection : resources are selected in : 

• Completely random: a random resource selection of extracting Amharic datasets. 

• Manual: a resource se lected manually from the extracted Amharic datasets. 

Step II - Eva luation method: the assignment of the resou rces to a person32 selected in Step­

I be done manually. 

Step III - Resource evaluation: in the case of manua l assignment of resources, the person 

eva luates each resource (extracted Amhari c RDFs) by check ing the RDF triples in Amharic 

Wikipedia to detect the potential data quality problems. For manual eva luation, we give a 

randomly se lected RDF triples to ind ividual volu nteers to evaluate the extracted Amharic RDFs. 

Based on the above steps the person takes RDF trip les and check that the extracted RDF is reall y 

exist in the on line Amharic Wikipedia website. 

5.1 0 Evalua tion Results and Discussion 

5.10.1. Evaluation Result of Extract RDFs Triples against Source on Amharic 

Wikipedia 

Tab le 6.4 illustrates the experimental result of extracting Amharic RDFs against Amharic 

Wikipedia. To count the number of Wikipedia feature in the source fil e, we write a python 

script)] The number of the difference between source Wikipedia feature and extracted tripl e is 

count as a possib le correct RDF triple but not extracted . 

32 A persons involved in t his test has at least f irst degree in Computer since or related fields. Their activi ty is just 

check the extracted RDF t rip les really exist in Amharic Wikipedia. 
33 Annex 0 
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ET WC OF RT P R F 

Art icle Categories 15,968 16,302 334 2 15 0.98654 0.97924 0.98287 

Category- Labels 890 996 106 29 0.96742 0.89038 0.9273 

r-' 
Page - Id 22,850 23,348 498 205 0.99103 0.97848 0.98472 

Redirects 5,780 5,874 94 78 0.98651 0.98378 0.98514 

Rev ision - Id 22,850 24,225 1,375 182 0.99204 0.94281 0.9668 

Revi sion - URis 22,850 24,225 1,375 208 0.9909 0.94275 0.96622 

Table 5.2 Amhanc RDF extract Ion test resu It 

WC= Source Amharic Wikipedia content, ET= correctly extracted tr iples, RT= incorrect triples, 

DF= the difference between WC and ET, P= precision , R= recall, and F= F-measure 

The average precision of Amharic RDF extraction fall s into between 99% and 96. The recall also 

shows the results are between 89% and 97%. Accuracy of the extracted RDF triples is in the 

range of92% and 98%. 

5.10.2. Manual Evaluation Result 

To app ly m'anual eva luat ion, we give extracted RDF triples for vo lunteers to check the triples are 

present ;., on line Amharic Wikipedia or not. As shov.n in Tab le 5.3 , there are seven evaluators 

are p3lticipate in thi s eva luation. The evaluator select a single RDF trip le at a time and the 

outcome of the resu lt shows out of 468 tested RDF triples 84 RDF trip les shows specific errors. 

The percentage shows out of tested RDF triples 92.6% are correct and 7.4% have a certain 

issues. Common errors identified by manual evaluation are: 

~ RDF object value is incorrectly extracted: the reason of this problem it can be: 

o RDF vollies are incorrecliy extracted: This reSOurce about Place but the object value 

shows Ethiopian Ca lendar date format which is wrong. 

E.g. "~ . ?TI.**" @am. 
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o Object values incompletely extracted: T h is resource about date of birth of a person is 

extracted , but it shows only the date. 

o Object vollies have incorrect information: subj ect and object va lues are not a 

represent s imilar thing. 

\> Some art icles are not found in the Amharic Wikipedia at al l. 

Total no . of users 7 

Tota l no. of resources eva luated 468 

Total no. of resources without problems 384 

Tota l no. of resources with problems 84 

Table 5.3 Manual evaluation result 

5.11 Result Discussion 

Eva luation of kn owledge extraction is not striate forward (Cuad ros, 2006). We fo ll ow two ways 

to eva luate extracted Amharic RDF results. 

The first evaluation measure accuracy of extracting Amharic RDF tripl es by comparing with a 

source of Amharic Wikipedia. Average result shows the accuracy of extracting triple aga inst 

W ikipedia data source is 97%. The number shows most of extracti ng RDF tripl es found in the 

Amharic Wikipedia source and some of them are missing because some Amharic Wikipedia 

contents use a wrong template or its property values e ither incorrect or empty. 

Even if, the first (Shown in Sect ion 5.8. 1) test results show high accu,'acy, thi s may not enough 

to show performance and in formation representation of extracting Amharic RDFs in real world 

knowledge representation. To complete thi s gap, we use the manual eva luation to measure the 

accuracy of extractin g RDFs by checking the presence of th e sample extracted RDFs fro l11 the 

online Amharic Wikipedia site. The result of th is experiment shows some errors that are not 

found by th e first test methods. The reasons of this, Wikipedia writersled itors add wrong 

informati on the page . The best examp le to show th is 
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(<http ://am .dbpedia.org/property/·nrh.?'E!1.',}~~> l1a'le<;,), has correct tag and found in both extracted 

RDF and Amharic Wikipedia content, which make correct first and second test, respective ly. But 

th is in formation representation is wron g. The main advantage o f manua l eval uation is to spot this 

kind of issues. 
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATION 

This chapter summarizes the research work, hi ghlights the ma in contributions, recombination of 

some rem aining work for future research and g ives genera l conclusions over the work. It then 

pinpoints the future directi ons cond ucted in thi s research area a lso presented. 

6.1 Conclusion 

Peop le, as an intelligent creature, have a way to exchange informati on across themselves. 

However, computers not have th is S0l1 of ab ility un less they tra in by a specific way. The 

Semantic Web aim is to change that by presenting Web page data in such a way that it is 

understood by computers, enabling machines to do the searchin g, accumulating and combin ing 

of the web data without a human ad mi nistrator. Semantic Web techno logy gives a standard 

method for combi nin g information fro m different so urces, it gives a s impler approach to 

d iscover, communicate, reuse and conso lidate data more easily. To do this RD F is utilized to 

transform essential web data into organized in fo rmation that software can make utili zation of it. 

Working with non-Engli sh, under-researched languages like Am haric highli ghts practical issues. 

The research has its own value and benefits regarding to DBpedia extracti on. Thi s paper has 

described how Amharic DBpedia is extracted from Wikiped ia . Most im p0l1antl y. the research 

shows the cha llenges and achi evement o f Amharic DBped ia extraction. 

This research shows to look in to techniques of Amhari c DBpedia extracti on. Through the study, 

preprocess ing and fi xing issues o f Amharic Wikipedia, DBpedia extraction framework 

configuration, Am haric RDF triple representa tion and evaluation has been done. As shown in 

thi s research, it can fi x Wikiped ia issues to get hi gh quality o f knowledge source . This wi ll 

in crease the outcome of the RD F tripl e qualiti es. In creas in g the number of Am haric Wikipedi a 

content a lso will increase the potenti a l of knowledge coverage o f Amharic DBpedi a. As seen in 

other DBpedia language chapters, extracting DBped ia req ui re a lot of time and effort beca use of 

this th e comp lete application is done by commun ity effOlt . 
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6.2 Recommendation 

The resu lts found in th is research showed that DBpedia extraction fo r Amharic can be done. 

However, it is also learnt that further research and development effort is needed so as to get a 

complete Amharic DBpedia chapter. RDF trip les like Abstract and Amharic Wik iped ia home 

page extraction are not included in this research because these extractors require more time and 

effort to configure extraction framework. 

It has been claimed that having a complete (qua li ty) Amharic Wik ipedia is a fundamental step to 

get the complete knowledge source. To get a hi gh standard knowledge sou rce, first Wikipedia 

writers (editors) must follow the Wikipedia page structure. This kind of commitment is reducing 

the burden of researchers who use Wikipedia as a source for research 

To increase knowledge representation of Amharic DBpedia, it needs further updating in the 

sou rce (Wikipedia), especially on the infoboxes. Amharic infobox temp lates should follow the 

English infobox template as a standard because the Engl ish Wikipedia format has complete 

content and other languages follow this template. Follow this standard used for not onl y data 

quality, but also used for DBpedia infobox ontology mapping. To have a complete Amharic 

DBpedia chapter, onto logy is also is a main part in the development of the DBpedia knowledge 

base. The ontology characterizes the terms and relationships among each term. Each infobox is 

mapped to a class and each att ribute is mapped to a property in the DBpedia ontology. Amharic 

in fobox mapped to ontology based on the Engli sh infobox structure, is considered as a full and 

well organ ized infobox. To do this, first Amharic infobox need to include all information like 

Engli sh have. Mapping Amharic infoboxes into ontology share the knowledge base and when 

querying Amharic DBpedia, it can get a related result in other languages. As we can see from 

previous research and the application of DBpedia ontology, Amharic DBpedia onto logy is done 

by community effort. 
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ANNEXES 
Annexes A - Amharic Article Category RDF Triples 

<http://am. d bped i a. orglreso u reel'!', ID'_ 7 R'><htt p://pur I. 0 rgl delle rms! sub j eel> 

<http ://am.dbped ia.org/resoliTce/OD ~'n :'P'I> . 

<http://a 111 . d b ped i a. org/resall reel ,11 h9uC;><http: //pll rl .org!dc/terms/slIbjeet> 

<http://am.dbpedia.orgiresource/ l1DJ!.·O:rllh?lJfI> . 

<hllp:llam.dbped ia.orgiresource/p )_6.Ah><hllp:llpurl.orgidc/lerms/subject> 

<http://am.dbped ia.orglresoLirce/ODJ~ ·n :1" ) _6.t! h> . 

<h IIp:1I am. d bped i a. orglresourcelfb ?'TGJ"~C : 1'r,'r ><http://purl .orgldc/terms/subjecl> 

<http://am.dbpedia.org/resQuTce/oD S. f1: P<JDT~" 'C> . 

<h lip :11 a m. d b ped i a. 0 rglreso u reel ~ .ell. _7'0 t. _p~II.><h ttp:1I purl. 0 rgl delle r msl sub j eel> 

<hltp:llam.dbpedia.orgiresource/""J:·O:Vh:H·?;Y J"l-/kH > . 

<h lip :11 am. d bped i a. orgl resource/qaD.)._ 0 q~ .)._ h r, j' 6 ~ 'f_ "'IA~'GJ'tj l"l ><http://pu rI. orgl delle rill s! subject> 

<hllp:llam.dbpedia.orgiresourcelaD J:·O : .~·6h> . 

<hllp:llam .dbped ia.orglresourcel t-A _ a"b"}'><hltp:llpurl.orgldc/lerllls/subject> 

<hllp:llam.dbped ia.orglresourcela" J:·O :VI,..)·V·*·Y _ Al"l> . 

<http://am .' I bped i a. orglresourcel t-A _"Db"}, ><h It P :llp uri. orgl dc/ler 11' ,I sU b j ect> 

<http://am.dbpedi a.orgiresource/oDJ:·O:IcH·?;Y_O 19>;,m-_h'i'A_HaD"}> . 

<hllp :llam .dbped i a.orgiresource/~I.M·:f _ W,U _ a"ch'O _ ~.e><hllp :llpurl .orgldc/lerms/subjecl> 

<http://am.dbped ia.orglresource!ODJ!.·O:Oo?,',hlf:_<}.P,.fl> . 

<http ://am .dbped ia.orgiresourcelotM·:I:_ O<;'U _""Ch·O _ ~.e><hltp :llpurl .orgldc/lerms!s u bjecl> 

<hllp :llam.dbpedia.orgiresourcelaD J:·0:h6.j·6h> . 

<h I I P :11 am . d bped ia. orglresou rcelf*,* _ l' r, .). > <h IIp :11 purl . 0 rgl dell er Illsi sub j eel> 

<http://am.dbped ia .orgiresourcelaD ~ 11 :~.e ,A> . 
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Annexes B - Amharic Article Template RDF Triples 

<hUp://am.dbpedia.org/reSQUTce/(),h9"'1><http://am.dbped ia.org/property/wik iPageUsesTemplate> 

<http://am . d bped ia. 0 rglresou reel {lDl\rnt.J': OD'P'l>C -t'l,e "}{J> . 

<http://am .dbpedia.orgiresollrce/P'\J Ah><hnp://am.dbpedia.org/property/wikiPageUsesTemplate> 

<http://3m. d b ped i a. orgt resource/ 001'\ rn6'.5': OO'P'l>C -t'l,e 1tl> . 

<http:/ lam. d bped i a. 0 rg/ resou rcel 1"\_ Ii.A h><http://am.dbpedia.org/property/wikiPageUsesTemplat e> 

<http://am.dbpedia.org/resQurcelull(\m&''Y: Link_FA> . 

<h n p:1 lam. d b ped i a . org/ resourcel 1"\ J A h> <hit p:1 I am.d bped i a. 0 rg/p ro perty Iwi k i Page Uses T em p I ate> 

<http://am.dbpedia.org/resource/ooAmM:Li nk_GA> . 

<hnp :llal11.dbpedia.org/resource/r~9''Tar·rC''1'~·l·><http ://am .dbped i a.org/property/wikiPageUsesTemplate> 

<http://am.dbpedia.org!resource!out\m&,S':o°'P'I>C-t't,e'}/'l> . 

<hltp:llam.dbpedia.o rgiresourceloOAmM:Wikipediasister> <http ://am.dbped ia.org/property/wikiPageUsesTemplate> 

<http ://aJ1l.dbpedia.org/resource/oD(\m6'..~: J mage_labeL begin> . 

<http://am.dbpedia.org/reSQ UTce/ODi\mtl.5':Wikipediasister> <http://am,dbpedia.orglproperty/wikiPageUsesTelllpJate> 

<http://am.dbpedia.org/resQuTce/ooflrntl'S: I mage_label> . 

<http://am.dbped ia.org/resource/(f[lftrnJS: W iki ped ias ister> <http://am.dbped ia.orglproperty/wi ki Page U sesT emplate> 

<htt ~://am .dbpedi a.org!resource/(lnt\rnJ,,{': 1 mage_I abel_end> .' 

<http ://am .dbpedia.org/resource/''.eA,_·I·nl_P'~A,><http : //am.dbpedia.org/property/wiki PageUsesTel11plate> 

<hnp:llam .dbped ia.org/resource/o"AmU:'I'fL> . 

<http ://am.dbped ia .org/resource/:>.eA,_,·nl_P'~n.> 

<http://am. d b ped i a. org! resource/ (111ft rn6.,P: (lD<p.pC -r'l $P;'J: > . 

<http ://am .dbpedia.org/resource/:> M,_,·nl J"~~'> 

<hltp:llam .dbped ia.orgiresource/ooAmM:Link J A> . 

<http://am.dbped ia.orgiproperty/wikiPageUsesTel11plate> 

<http://am.dbpedia.orgiproperty/wikiPageUsesTemplate> 
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Annexes C - Amharic Category Label RDF Triples 

<http://am.dbped ia.orglresource/avy,·n :MII\'_ ~ar1tl'~:> <http://www.w3.orgl200010 I/rdf-schema#label> "Mil, 

~ar'HI':I'''@am . 

<http://am.dbped ia.org/reSO LJfce/t/ll.e.·(l),tWI'> <http://www.w3.org/2000/01 /rdf-schema#label> "Attl'i'''@alll . 

<http ://am . dbpedia.orglresource/ov.~·n :~t ll, _h'~"YI':r-> <http ://www.w3_org/200010 I/rd f-sc hema#label> " ~tl'r, 

M"19':I'''@am . 

<http://am.dbpedi a .orglresource/,m.~·n :~H_ *1*1':1:> <http://www.w3.orgl200010 I/rd f-schema#label> "~H 

m'~I':r"@am . 

<http://am.dbpedia.orglresource/a,,!'.·n :Ow-_"'t." _'~1'~9':)'> <http://www.w3.orgl200010 l/rd f-schema#label> "OW­

"'t.i'i *1:1i1''F''@am . 

<http://a m. d b ped i a. orgl resou rcel ap !'.·n: ~ UJ-~ ·h:'~Iif1 _~~1~~1':r-> 

"1,m-M-C:iII.f1 *1*1'~:"@am . 

<http://www.w3.orgl2000101 /rdf-schema#label> 

<http://am.dbpedi a.orglresource/av_r.·n :C:"TJ~ _ *1*1':1'> <http://www.w3.orgl200010 I/rdf-schema#label> "c:un~ 

9;19;1':1'''@am . 

<http://am.dbpedia.orglresource/ovy.·n :&.<;' -~·"lth _ 9;19;1'~:> <http://www.w3.orgl200010 I/rd f-schema#label> "&.<;'­

A-"1th '~1*l'l"@am . 

<http://am .dbpedi a.orglresource/o".~·n: U1·P,'f-M>C: ) ''f . m*l'l> 

"V1·P,'f-~UJ·c:;r'f *1!1'1''l'''@am . 

<http://www.w3.orgl200010 I/rd f-schem"Hlabel> 

<http://am.dbpedia.orglresource/ov !'.·n : ~9vTHC> <http://www.w3.orgl200010 Ilrdf-schema#label> "~9nTr"I'C"@am . 

<http://am .dbpedia.orgiresourcelav.r.·n :User_en-3> <http://www.w3.orgl200010 I/rd f- schema#label> "User ell-

3"@arn . 

<http://am.dbpedia.org/resource/eJl) f!. {l :r"oll.ti1_·/·lltlt _ hCj:I\ 7C~:> 

"r~nu~ +~~t h"'~7C::):"@am . 
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Annexes D - Amharic External Link RDF Triples 

<http://am.dbpedia.org/reSOlirce/Atll'l> <http://dbpedia,orgionto!ogy/wikiPageExternaILink> <http://www.az.gov> . 

<http://am .dbped ia .org/resource/b 1')',~ _ ~a"'H: ' _ M~\"><htt p ://dbped ia.o rg/ontology/wi ki PageExterna I Link> 

<http://www.co.cochise.az. us> . 

<http ://am.dbped i a.org/resou rce/bb~<;' _ ~OJ·1·t' _1,6W;><http://dbpedia.org/onto logy/wikiPageExternaI Link> 

<http://co.coconino.3z.uS> . 

<http://am.dbpedia.org/resource/,,,_,:1'l1_ ., (1"')01;+ _ill Wi> <http://dbped i a.org/ontology Iwi ki PageExternal Link> 

<http://www.co. la-paz.az.us> . 

<http://am .dbpedia.org/resource/ <h.'_ ~OJ·1·t' _ M~I"><http:/;dbpedia.org/on to l ogy/w i k i Page External Lin k> 

<http://www.co.gila.az.lI s> . 

<http://am.dbped ia.org/resource/"16-U9' _ ~OJ ·"H ' _ M/II"><http://dbped ia.org/ontology Iw i ki Page External Link> 

<http://www.graham.az.gov> . 

<http://am .dbpedia.o rg/resourceIO/611t._ ~m·1·t '_M~I"><http ://dbpedi a.org/ontol ogy/wiki PageEx terna l L in k> 

<http://www.co.greenlee.az.us> . 

<http://am.dbpedia.org/resource/"'l&b;r _ ~OJ·H' _M~\"><http://dbpedia .org/onto l ogy/wik i PageExte rna I Link> 

<http://www.maricopa.gov> . 

<http://am.dbped ia.org/resource/I"lj,/,_ ~OJ·H' j ,&/II"><http://dbped ia.org/onto logy/wiki Page External Link> 

<http://www.co. navajo.az.us/> . 

<http://am.dbpedia.org/resoll fcei '1'DYil._l-}aV}i·f _ nt t''i'><http://dbped ia.org/ontology/wiki PageExternal Link> 

<http://www.co.mohave.az.us> . 

<http ://am.dbped ia.org/resource/ '[tJ<f _ l-}aV}·tf _ntWi''><http://d bped ia.orglontology/wikiPageExternal Li nk> 

<http://www.pi ma.gov> . 

<http://am .dbpedia.o rg/resource/T\"'' _ ~ GJ ·1· ': ' _ h&~\"><http:1 /dbpedia.o rg/ontology/wik i PageExternal Lin k> 

<http://www.co.pinal.az.lIs> . 
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Annexes .E - Am haric Geo-coordinate RDF Triples 

<http://am.dbpedia.orglresource/.?9Dfl,l\_( h·,·fl I/)><http://www.w3.org/2003/0 I /geo/wgs84 _ P05# lat> 

''8.25 ''~<http://www. w3 .org/200 I/XM LSchema#fl oat> . 

<http://am.dbped ia.org/resou rce!\.~·'!'><htt p:llwww. w3 .org/ 1999102/22 -rd r-syntax -ns#type> 

<http://www.w3.org/200310 1/geo/wgs84_pos#Spat iaIThing> . 

<ht tp://am.dbpedia.org/resource/ ~~''I'><http://www .w3.org/2003/0 1 Igeo/wgs84 _pos#lat> 

'' 1 4 . 1 66666666666666''~<http ://www.w3.org/200 I/XMLSchel11a#float> . 

<http://a l11 .dbped ia.org/resource/M "'In)><http://www . w3 .org/2003/0 1 Igeo/wgs84 ..1'os#long> 

'' 39.55''~<http ://www. w3.org/200 IIXM LSchema#float> . 

<h It p:/ I a rn . d b ped i a. org! resoll reel i, 1'\ 1'11''1><http: //www . georss. 0 rgl geo rS5/ po i n t>" I 2.4 

39.55''~<http : //www. w3 .org/200 1 IXM LSchema#string> . 

<http ://am.d bped ia.org/resource//, 1P'M~.><http ://www. w3 .org/ 1999/02/22-rd r-syntax -ns#type> 

<http://www . w3 .org/2003/0 1 Igeo/wgs84 ..1'os#Spatia lThi ng> 

<http://am.dbped ia.org/resource/hV\MIt.><http://www. w3 .org/2003/0 1 Igeo/wgs84 ..1'os#lat> 

" 13.866666666666667''M<http://www. w3.org/200 I/XMLSchel11a#float> . 

<http://am.d bped ia .org/resource/7f!ioDi><http://www.w3.org/ 1999/02l22 -rd r-syntax -ns#type> 

<http ://www.w3.org/2003/01 /geo/wgs84..1'os#Spat iaIThing> . 

<http://am .dbped ia.org/resource/M ><http://www.w3.org/2003/0 1 Igeo/wgs84..1'os#long> 

"35.8 1 666666666667''M<http://www.w3.org/200 I/XM LSchema#fl oat> . 

<http://am.dbpedia.org/reSQUfce/(\j!.><http://www.georss.org/georss/point> 

35.8 1666666666667 ''~<http ://www. w3.org/200 I/XMLSchema#string> . 

"8.583333333333334 

<http://am.dbped ia .o rg/resource/~C~_9''1'''><http ://www. w3 .org/ \ 999102/22-rd r-syntax -ns#type> 

<http://www . w3 .org/2003/0 1 Igeo/wgs84 ..1'os#Spatia lTh i ng> . 

<http://am.dbped ia .o rg/resource/l,C~_9''·J'I''><http://www. w3 .org/2003/0 1 Igeo/wgs84..1'os#lat> 

"6.033333333333333 ''M<http://www . w3 .org/200 I/X M LSchema# fl oat> . 
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Annexes F - Amharic Infobox Property RDF Triples 

<http ://am.dbped ia.argiresaurcelt.o,"?'P. j.eA -,"oli,> <http: //am.dbpedia.argiproperty/1·h:J·.e> "q~ AV"'I 

",oli,"@am . 

<http://am.dbpedia.org!resouree/<p·~07'£_?.eo_I-'-'I\('1.><http:/lalll.dbpedia.orglp [opert)' / 11 (\ n. ~.> 
<http://am.dbpedia.orglresource/oOnjltl4-ar> . 

<http ://am.dbped ia.argiresaurce/!l"o, '» <http://am.dbpedia.orgiproperty/!lVO> "!l·'<\1"@am . 

<http://am.dbpedia.orglresource/c't·.P,l> <http : //am.dbpedia.orglproperty/(/Ir{\·tt~> u;" .:U~ 1,).:1-"", Jl"@am . 

<http://am.dbpedia.orgiresource/(t·A1> <http://am.dbpedia.org/property/II''?1(1l)·c> "Fi le:Sudan.ogg"@am . 

<http://am.dbped ia.ergiresaurcel A.1'f'~'P <http://am.dbpedia.argiproperty/·Ocl,,t.'P.>li1:1i> "/,"?c'i' (11,110 '1' :li1'~9'l 

hM'P. , 6GJ"}<; , M'fGJ')"@am . 

<http://am.dbpedia.argiresaurce/A.H·~·f> <http://am.dbpedia.argipraperty/r''''1''1MA,e)·)·> "t ..... t.O'P. , 6T·01l.h"@am . 

<http://am . dbpedia.argiresalirce/h.H'~·P<http://am.dbpedia.argiprapertyNo"69'l"'16L"/> 

<http://am.dbpedia.orgiresaurce/Tt. 'H.~1+> . 

<http://am . dbpedia.orgiresource/A:r\''~·f> <http://am.dbpedia.orgipraperty/r''''69':f'''ML'?> "m"o.e ' @I.lMC"@am . 

<http ://am.dbpedia.orgiresaurce/A.1·\''~·P <http://am.dbpedia.argiproperty/ra''69''l:M"> "}'./c 0 0 '01' , 1'~'''D''@am . 

<http://a m. d b ped i a. a rgi resa u rcel A.·rf' k P <http://am.dbpedia.ergiproperty/r''''69'1-!l VO> 

<http://am .dbpedia.argiresalirce/:.>.eIl''?CSVO_MII'i> . 

http : //am.dbpedia. argiresaurce/'',!601.~> <http://am.dbpedia.orgipraperty/M·)·M"> "D'L601.~"@am . 

<http ://am.dbped ia.orgiresallrcel"'l60 1."'> <http://am .dbped ia.argipropertyIM+~1P'.t.> "Flag 0 f Maryland .svg"@am 

<http://am.d bped i a.orgiresource/<;.e~;6P <http :llam.dbped ia .a rgiproperty/.~'6"'P.h!lH·'l:> "r!l"'l1<; ,"0"0 <; M:6f 

aru.H"@am . 
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Annexes G - Amharic Infobox Property Definition RDF Triples 

<http://all1 .dbped ia.org/property/color> <http://www . w3 .org/2000/0 1 /rd f-schell1a#label> "color"@all1 . 

<http://a ll1 .dbped ia.org/property/bt><http://www. w3 .org/ 1999102/22 -rd f-syntax -ns#type> 

<http://www.w3.org/1999/02/22-rdf-syntax-ns#Property> . 

<http://all1.dbpedia.org/property/bt> <http://www.w3.org/200010 1 /rd f-schell1a#label> "bt"@all1 . 

<http://all1 .dbpedia.org/property/ps><http://www. w3 .org/ 1999/02122 -rd f-syntax -ns#type> 

<http://www.w3.org/1999/02/22-rdf-syntax-ns#Property> . 

<http://a ll1 .dbped ia.org/property/ps> <http://www.w3.org!2000/0 1 /rd f-schema#label> "ps"@all1 . 

<http ://am.dbped ia.org!property/sel><http ://www. w3 .org! 1999/02122 -rd f-syntax -ns#type> 

<http://www.w3.org! 1999/02/22-rdf-syntax-ns#Property> . 

<http://all1 .dbped ia.org/property/sel> <http ://www. w3 .org!2000/0 t /rd f-schell1a#label> "sel"@am . 

<http ://am.dbped ia.org!propertyIM"><http://www.w3.org! 1999/02122-rd f-syntax -ns#type> 

<http://www.w3.org! 1999/02/22-rd f-syntax-ns#Property> . 

<http://a ll1 .dbpedia.org/property/M"> <http://www.w3.org!2000/0 t /rd f-schema#label> " ~9""@am . 

<http://am.dbped ia.org/property/CM><http://www.w3.org! 1999/02/22-rd f-syntax -ns#type> 

<http://www.w3.org!1999102122-rdf-syntax-ns#Property> . 

<http://all1 .dbpedia.org!property/Cb~> <http://www.w3.org/2000/01 /rdf-schema#label> "CM"@am . 

<http://a ll1 .dbped ia.org!property/MI.I><http://www . w3 .org! I 999/02/22-rd f-sy ntax -ns#type> 

<http://www.w3.org!1999/02122-rdf-syntax-ns#Property> . 

<http://am.dbped ia.org!property/MI.I> <http://www.w3.org!2000/0 I /rd f-schema#labe l> "Mt.\ "@all1 . 

<hUp:/ lam .dbped i a.org!property/V~bt.\""''1I\''1><http ://www. w3 .org! 1999/02122-rd f-syntax -ns#type> 

<htt p://www.w3.org/ t999/02122-rdf-syntax-ns#Property> . 

<http://am.dbped ia. org/propertylr~bt.\O"OII\ "1> <hnp:/ /www.w3.org!2000101 /rdf-schema#label> .. VMI.I"· .. ./1I .. 1 .. @all1 
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Annexes H - Amharic Inter-language Link RDF Triples 

<http://am.dbpedia.org/resouree/Otl{\ffil.J': User_en> 

<http://ak.dbpedia.orgiresoureelN hwEsode:User_en-N> . 

<http://am .dbped ia.org/resouree/~6J.h _"flY» 

<http ://de.dbped ia .orgiresoureelN i I> . 

<http://am . d b ped i a. org/resoll reel Otl{\ ffil.J': otll ;t. > 

<http://af.dbpedia.orgiresouree/Sjab loon:Dubbels innig> . 

< http://a 111. d b ped i a. org/reso u reel OD{\ ml.S': OD'};1' > 

<http://ur.dbpedia.org/resource/~.,it....., :Disambig> . 

<http://am .dbped ia.orgiresouree/qA~" _1"1)'.'_'), 1~> 

<http://fi.dbpedia.orgiresouree/World_Trade_Center> . 

<http://am.dbped ia.org!resouree/'',(\ 9D _,<>7 J!' _(1,19,,> 

<http: //dbpedia.org/o lllology!wik iPagelnterLanguageLink> 

<http://dbpedia.orgiontology/wikiPagelnterLanguageLink> 

<http://dbpedia.org/o llto logy/wikiPagelnterLanguagcLink> 

<http://dbpedia.orgionto logy/wikiPagelnterLanguageLink> 

<http://dbpedia.orgiontology/wikiPagelnterLanguageLink> 

<http://dbpedia.orgiontology/wikiPagelnterLanguageLink> 

<http://kk.dbpedia.org/resouree/,/1Y HH elKY3iniK_eaYlla_yAi> . 

<http://am.dbpedia.orgiresouree/"'l.l!h:~> 

<http://tr .dbped ia.org/resouree!Misk itolar> . 

<http://am .dbpedia.o rgiresouree/ 1926_ h.h. .A.> 

<http ://nv.dbpedia.orgiresouree/ 1901 _- _ 1950> . 

<http://a Ill . d b ped i a. org! reso ureel (fIl{\ m&.S' : (\ "'1'1'4-'r > 

<http://ab.dbpedia.orgiresource/A wa6JlOH :Db> . 

<http://a m . d b ped ia. org! reso uree! Otl{\ ffil.S': (\ 0'1'1'4·,)'> 

<http://eo.dbpedia.orgiresource/Sablollo :Forigu> . 

<http ://am . d b ped i a. org/reso ureel rfll(\m6'.S': (\ "'1'T'4"r > 

<http://dbpedia.orgiontology/wikiPagelnterLanguageLink> 

<http://dbpedia.orgionto logy/wikiPagelnterLanguageLink> 

<http://dbpedia .orgionto logy/wikiPagelnterLanguageLink> 

<http://dbped ia.orgiontology/wi kiPagelnterLanguageLink> 

<http://dbped ia.orgionto logy/wikiPagelnterLanguageLink> 

<http://mzn.dbpedia.orglresource!u) -!L.:. :<.....ih _~ ~Y-" > . 

<http ://am.dbped ia.org/resource/oD(\ml.J':Commons> <http://dbpedia.orgiontology/wikiPageln terLanguageLink> 

<http://eommons.dbpedia.org/resource/%78%78%78 I> . 

<http://am.dbpedia.orgiresouree/~arj.lL> 

<http://kk.dbpedia.o rgiresoureelHblO-,/1enH> . 

<http://am.dbped ia.orgiresouree/·"Vt-'}> 

<http://ml.dbpedia.orgiresouree/QSn.n())rO> . 

<http://am . d bped i a. 0 rglreso u reel o..e-,")'> 

<http://pa.dbpedia.orgiresouree~ . 

<http://am .dbped i a.orgiresoureeN~A 9"_ rVl1'O _ '01,.).> 

http://id.d bped ia.org/resQU rce/Pe ndudu k 

<http: //dbpedia.orgionto logy/wikiPagelnterLanguageLink> 

<http://dbped ia.orgionto logy/wikiPagelnterLanguageLink> 

<http://dbpedia.orgiontology/wikiPagelnterLanguageLink> 

<http://dbpedia.orgionto logy/wik iPagelnterLanguageLink> 
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Annexes I - Amharic Infobox Templates 

Person Infobox 

{ {nrf" (1DL~ 

1 09" = 

1 coo ·~ 

10M = 

1 fMCI _uD"Ifl6bJ, = 

1 "/~i' = 

1 O'7f1_ ,}"If" = 

1 <f>,~"'I. = 

1 ·/'h;J'.e = 

I l]fI(J,T = 

1 M): = 

1 aD-it- 09" = 

1 f"cOJ -uo'}"/f"i' = 

I MT = 

1 1,,:/' = 

1 HOJfI,'l.T = 

1 f'l°.pT = 

1 f ' /,<f>O<rT = 

1 V.eu'/<;,T ~ 

}} 
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Country fnfobox 

{ {rmC <1D.:::<r 

109" = 
Im"I\-_M" = 

1"'1"11-9" PM. = 

l'll'PL ?- potl = 

l'll'PL ?- !i4.'} = 

lao'IW"'C = 

lilC:!'_PM. = 

lilC:!'_ODOII\65U l (}-1j: = 

1'1'''_ h'I' '''1 = 

I·(jrh,?-'e_ ~'}~ = 

Iran'}"I!i')'_h,e) '} = 

WODt~:r- "'l0'::"1 = 

WODt~:r- M" = 

1:!-til'C '1''''1' = 

l;rtilq~_ hM1'1: = 

Wao~ '}_!iH = 

WOD~.}_ !i4.')'_ h~l\9° = 

I(D'U _ hOD.y- = 

Wrh·1I1l_·(j~1·_ "1'1"')'_ ~OD1' = 

Wr)l'H·(j _ ·(j111'_ 4Im?-_ ~r}O.} = 

Wrh1 I ·(j_·(j~·} _ "I'1"'} = 

W rh'lIll_·(jlj.}_ 4Im?- = 

Wnl1'(j !iV0 = 

I n~t_hM = 

WMh _00"lfl..r = 

Ihlj:·H' .~.::)'r h'lfl. = 

W"IC7. _ "'l!i;r(D7j = 

}} 
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Place Infobox 

S:t _Mo 

I-]C;l'_~\1C 

h<;:<;:t.\_ '1,e)-)'2 

h<;:<;:t.\ 119°2 

lat_deg 

lat min 

north south 

1011_deg 

Ion 111 in 

east west 

h<;:;I' 

,MI·n mopllil 

Il6l1 

J ll6l1_"D"Itt6bl 

}} 
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Organization Infobox 

{ {.I:'c~+ oDt)l"1 

119" = 

OD'II' 119" = 

a~"J'~9" Po~ = 

~.}-'tt. Po~ = 

I-]C;I'_po~ = 

I-]C.T _ OD"III'"'), _ $tr<;: = 

r)\'/(b~' UDtUD'"'), = 

rl1t. 9:79: = 

M~ V1t.~. = 

rl7Dt9'f a~ot"l = 

rODt9'f 119" = 

r9"l1t.T _1'7 = 

.l:'Vt 7tl = 

}} 
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Annexes J - List of Updated lnfobox Property Values 

Updated Va lues Previous values 

M" 
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Annexes K - Pom.xml File Customization 

<args> 

<! -- base fo lder of downloaded dumps --> 

<arg>/h 0 In e/b i ny a Ill/Des kt 0 pI d b ped i alex tract i 0 11 - fra me wo rkl d lI lll pI d u III ps</ arg > 

<!-- Iocation of SQL fil e containing MediaWiki table definiti ons --> 

<arg>/var/wvvw/mediawik i/maintenance/tab les.sql<larg> 

<!-- JDBe URL of MySQL server. Import creates a new database ror each wiki. --> 

<arg>j dbc: mysq I :ll local host:3306l?characterEncod ing=UTF -

8&amp;user=root&amp;password=bi ni<larg> 

<!-- require-download-complete --> 

<arg>true</arg> 

<!-- fi le name: pages-art icles.xml{,.bz2, .gz} --> 

<arg>pages-articles.xml .bz2<1arg> 

<!-- languages and article count ranges, comma-separated, e.g. "de,en" or "@mapp ings" etc. --> 

<arg>am</arg> 

</args> 
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