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ABSTRACT 
It is visib le that the amount of textual information output is highly 

increasing from day to day. Compared to the text output the human capacity of 

reading is almost negligible. This big difference creates a problem in 

communicating information to the best possible extent. Managing the output also 

becomes very diffi cult. Tasks of sorting, searching through and categorizing are 

turning out to be cumbersome. The limited carrying capacities of the 

communication channels also require huge reduction in size. 

The focus of thi s research is on development of a mechanism for 

shortening Amharic news texts and for producing concise summaries of them. The 

system !lies to pin point the most important sentences of the original text and 

extract them as a summary of the news. Thus the extract is a lot shorter and 

painless to handle. 

The proposed summarizer uti I izes several statistical techniques, location 

heuristics and diagnostic units to determine the parts of the text to be extracted. 

Selected information retrieval and text mining techniques are adopted to build a 

model for the proposed system. 

The app lication of the system alter adjusting the weight of its diagnostic 

units by using four Amharic news items in 124 different ways reveals a promising 

result in automating the task of generating news summaries. Human generated 

summaries are used for adjust ing weight and eval uating the system. Finall y 58% 

Recall and 70.4% Precision va lues are attained. Based on this result, further work 

is recommended for future improvements of thi s system and stud ies in the area of 

automat ic Amharic text summarization. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 
The explosively growing amount of textual information from day to day is 

hindering efficient information gathering and di stribution. The limited human 

reading capacity worsens the problem. 

Wu and Liu (2003) showed that instead of requiring readers to go through 

all articles, providing summari es of the articles is one way to save readers ' time. 

However the work of generating summari es is far away from being easy and 

requires enormous amount of time. An automatic generation system helps in 

accelerating the generation of summaries. 

Automatic text summarizat ion is a technique where a computer program 

generates summaries of texts. It is a process of reducing the size of a text yet 

preserving its important informat ion content. 

The origin of automatic text summarization dates back to the stall of 

automatic text analysis and information retrieval. According to van Rijsbergen 

(1979) automatic text analysis started to show a promising result in the late fiflies 

It is at this time that scientists felt confiden t to put their hands to every NLP 

problem, including automatic text summarization. 

The first abstracting system based on word freq uency was developed by 

Luhn (1959). He proposed that the Irequency of word occurrence in an article 

furnishes a useful measurement of the signifi cance of the word in the article. Luhn 

(1959) further proposed that the relative posit ion of words within a sentence gives 

us a useful measurement for determining the significance of the sentences. 
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Therefore sentence importance could be measured based on the mentioned two 

qualities. 

With the blink processing speed of the current machines and their large 

memory different natural language processing techniques have been developed. 

Nowadays, depending on the processing tools, the available corpus and the 

research motives one can choose between pure NLP, Statistical NLP and hybrid 

methods. In order to select a method we need to know what kind of text to 

summarize and what tools we have. 

Whichever method is used, automatic text summarization is a way of 

expressing the main points of a long text in a shorter way by extracting the core 

points that are contained in the original text. The summarization can be done 

either by an abstracting technique or by sentence extraction. In the abstracting 

system the entire content of the text is analyzed (language structure, context, 

semantics, etc) and new sentences which are shorter and more expressive are 

generated. Whereas in the extraction system the sentences in the original text are 

weighed based on different weighing parameters and the high scoring ones above 

a determined threshold are taken out as the summary of the text. 

Summarizers provide the spinal idea of a text and readers could save their 

time by going through the summary. Summaries help not only to have a general 

overview of the full document, but also in making decisions on whether the fu ll 

material is relevant enough to be read fully or not. 

Automatic text summarizers help a lo t In the process of information 

retrieval by narrowing the search space. Unquestionably assessing a smaller space 

is easier than a larger space. The information gathered from a well extracted 

summary is almost eq ui valent (not equal) to the information in the main 
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document. Hence search is easier in the summaries which are shorter in size but 

representati ves of large documents. 

Several text summarizers have been developed for different languages 

using different techniques. Among the many summarization systems the SweSum 

summarizer for Scandinavian languages (Dali anis and Hassel, 2000) and the 

Copernic summarizer (Copernic, 2003) are some examples in the area of 

automatic text summarization. When we come to Amharic language, automatic 

Amharic text analysis has been one of the research areas conducted at Addis 

Ababa University, Faculty of Informatics,. and Department of Information 

Science. See for example, Atelach (2002) on automatic Amharic sentence parsing, 

Mesfin (2001) on part of speech tagging, and Surafel (2003) on Automatic 

categorization of Amharic news items. Amharic text summarization has not been 

studied so far The automatic Amharic news text categorizer by Surafel (2003) 

and Classification of Amharic news items by Zelalem (2001) are attempts to point 

out the category in which a news text falls This can tell the center around which 

the news is spinning about. These systems can be taken as good starting points to 

build an automatic news text summarizer for Amharic news items. 

To exploit the advantages of text summarization, the development of 

automatic Amharic text summarizer is of vital importance. This study is an 

attempt to develop Amharic text summarizer specific to news texts, as task which 

is a part of building a general text summarizer 

A number of press organizations bring news to the daily Amharic news 

desk. As a resu lt considerable numbers of news items are released dai ly requiring 

readers to pay more time. 
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in response to the above mentioned amount of the outputs, thi s study tries 

to find a means of extracting sU lllmaries of Amharic new, items that arc fi·ce of 

redundancy and detail s. Hence the extract, are shorl enough to take less time 10 go 

tlu·o ugh them. 

Most news it ems reach the reader in printed form but au tomatic 

summarizat ion systems work on digita l form . To bridge thi s gap Optical Charactcr 

Recognitions (OCR) systems could be used to convel1 the news it ems to digi tal 

form From the point of view of saving readers time the use of OCR systems is not 

recommended. Parallel relea,c (that is news with its summary may be at thc 

beginning) or prior release of news sUlllmaries (i .e. releasing news summary first 

and then the fllll news) seems better way. 

1.2 Statement of the problem and 

justification of the study 

The textual information output is highly increasing from day to day while 

the human capacity of reading is limited. News items comprise a certain part from 

these o utputs. With the current absorbing pace one can not catch up with the 

in fo rmation output. Hence to mediate the gap the need for automated systems that 

generate summaries are of great benefit. 

Though it is becoming more important to li sten to or read the daily news in 

our preference area, due to shol1age of time and other workloads, li stening to full 

news attentively or reading a newspaper about a topic Sl<1l1-to-end is not always 

possible. In fact, nowadays most people seem to have the will of reading 

newspapers, magazine · articles, specialized literature and listen to daily news. But 

this is not always successful. News summarizers therefore, create concise news 

summaries, enabling people to absorb more information in less time. 
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Shon message serv ice (SMS) on mobile phones needs a lot or reduction in 

size. Summarizers creates convenience to release news summaries over these 

cellular devices by making the news items shon enough to be piped . 

With the lim ited time people have, sorting through all the information 

availabfe today does not seem possibfe. Devising an automati c system to take care 

of the summarizing work could provide some way out. The development of 

Automat ic Amharic news summarizer can at least help with part of the problem of 

information overload. And also it puts the corner stone for the development of 

general Amharic text summarizer. 

Rather than the time consumed to read a material searching the material is 

becoming more difficult in the current days as a result of the big amount of 

information that is publi shed everyday . Even in preparing some material it is very 

important to know what has been said about what we are intending to write or say. 

There are a lot of redundant things that are released everyday as a result of the 

difficulty to assess what already exists . A summary provides shon overviews to 

observe the general idea of what has been touched so far. Hence summary reduces 

the chance of redundancy by narrowing the amount of text to assess. 

Summaries help not only to know the ex istence of some material but also 

they provide some overview of the materials. By go ing through each and every 

detail, covering what is already written has become a dream compared to the 

massive outputs. Therefore a summary gives a su itable way of assessing the 

previous deeds and saves time for the next work to do . 

News is produced in such an attractive way to capture interest of the 

listeners/readers. To do so a lot of unnecessary ways of expressions are added to 

the original content of the news. Of course to appreciate the way of presentation 
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and author expressions, the actual substance is mandatory. But observed from the 

point of view of the content delivered in reference to the time function there is no 

need to waste time on details. Summarized news is preferred in this case which 

tells about the main point only 

Currentl y newspapers and other news releases reach the reader in a non 

digital format. Of course most of the news items are processed using digital 

processing systems before they reach the reader in a printed or other form. The 

automatic Amharic news text summarizer to be developed essentially needs news 

items to be in a digital format, but most of the news items are found in printed 

forms. Commercial OCR (Optical Character Recognition) could be used to 

convert the items in hard copy to their softcopy form. As readers' time is tried to 

be saved the use of OCR is another burden. A better solution is prior release of the 

summaries of the news items by the news agency. This can function as an 

advertisement to the detail news. Parallel release (detail news with its summary 

may be at the beginning) is also another alternative. 

For the purpose of emphasis and giving weights to important issues short 

items are easy to manage. The amount to retain decreases enormously when a lot 

of repetitive details with little changes are encountered. Even the theme of news 

may get blurred due to details coming one after the other and hiding the core 

message. Original texts are full bu t in reference to time short and precise things 

seem to be attractive and preferabl e. 

Another additional advantage of a news summary is the enhancement of 

search. Korfhage (1997) described the contribution of summaries in searching. 

Searching is faster in short summaries as compared to full documents. Since the 

summary contains most of the important issues, finding in the summary is easier. 

6 



To the best of the researcher 's knowledge there are no previous works 

done to handle automatic Amharic text summarization. There are research works 

done to take care of other Amharic language processing areas in the Faculty of 

Informatics, Department of Information Science Addis Ababa University . Most of 

the works addressed areas like parsing, tagging, stemming. . etc. which will be 

good aids and starting points to the development of this automatic news text 

summarizer. Automatic Amharic news categorizer by Surafel (2003) and 

Classification of Amharic news items by Zelalem (200 I) lay a firm ground to the 

construction of this system. 

1.3 Objectives of the study 

1.3.1 General objectives 

The general objective of this research is to develop a system which 

prepares short summary of a news text by extracting the sentences with more vital 

substances in them. This is a means of taking out the sentences with many key 

points of the theme of the news. 

1.3.2 Specific objectives 

1. Identify different diagnostic units to point out the sentences with 

many crucial points. 

2. Adapt available techniques and algorithms to rank the sentences in 

a text to Amharic news items. 

3. Develop an algorithm for extraction. 

4. Build and train a computer model. 

5. Test and evaluate the system by comparing output of the model to 

human summaries made by sentence selection. 

7 



6. Place a comer stone for future development of Amharic text 

summanzer. 

1.4 Methodology 

Avai lable related literature is reviewed to understand the concept of 

automatic text summarization. Several techniques of text mining are reviewed. 

History of text summarization is discussed by taking sample summarization 

systems. Different workshops and conference held on text analysis in reference to 

time are assessed. The nature of Amharic language and its text structure are also 

reviewed to build foundations of this work as it works on Amharic items. 

1 . 4.1 Data collection 

Nine news items from newspapers (Reporter and Addiszemen) and a news 

agency (Radio Fana) are collected. The news items taken from news papers which 

are found in printed form are first converted to digital foml. The news items alt: 

kept separately. Then they pass though a pre-processing step. This step makes the 

items ready to be feed to the system. 

As the system to be developed handles textual part of the news, pictures 

and other drawings are not included in the news that is selected for adjusting 

weight, testing and evaluating the system to be developed . 

Variation of content is tried to be considered III the process of data 

collection so that the system is trained to severa l domains. 

1 . 4.2 Adopting extraction techniques 

Differe nt techniques that are useful for thi s system are adopted and an 

extraction algorithm is developed for the system . The extraction techniques of 

Edmundosn (1969) are adapted to this system by taking some of the out lines he 
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made. Key method, cue method, title method and location methods are taken. 

L ingui sti c and structural heuristics are not considered because the system to be 

developed is basically statistical. 

The basic foundation laid by Luhn (1959), the idea of word fTequency is 

taken and adopted to thi s system by in tegrating it with the involvement of titl e 

sentence and header sentence words. 

A modificati on is made to Luhn 's app roach of removing stopwords by a 

threshold . Stop words are removed from the frequency li st of the developed 

system by descriptively comparing the li st with a predetermined li st of non 

content bearing words. 

1.4.3 Design of the system 

After understand ing the concept of automatic text summarization and 

identifying the techniques of application to news items a model is developed to 

test the components of the proposed system. The developed model is intended to 

utili ze concepts of extraction. The system makes use of di fferent diagnosti c unit s 

to point out the important sentences of the news text. Some of the diagnostic units 

may have a fi xed weight while the others change dependently. The system is 

going to be designed to entertain users' need of size reducti on. A dynamicity 

component is added to the system so that it updates its predetermined tools of text 

analys is by interacting with domain expert user. The learning feature is go ing to -
incl ude the updating of cue phrases and updating of li st of stop words. 

1 . 4.4 Adjusting weights 

Summari es or the collected news items are manua ll y generated by I wo 

differe nt persons. Ranki ng of sentences by relevance and removing relatively 

9 



irrelevant sentence is used in the process of manual extraction of the summaries. 

The amount to reduce is also determined by the human summarizers. 

Controversial points in the extraction of the summaries are resolved by removing 

the item form the summary to be used as a target extract. 
~ 

Starting weights are assigned to the diagnosti c units assuming their relative 

importance. By affiecting the starting weights one by one and observing their 

effect on one news item an attempt is made to make the system extract the 

sen tences that are judged as a target extract. The process continued till the human 

summary and the system summary for the news item matched. 

The adjusted weights of the diagnostic units using the fist news item are 

carried to the second news item and the same adjustment as the first news item is 

made for the second. The result obtained from the second adjustment is then 

compared to the first and an average of the two is carried to the third . 

Doing the same adjustment for the third and fourth news items, average 

weights are assigned to the text mining tools. 

1.4.5 Evaluation 

After the system outputs are tried to be pulled to the target extracts of the 

four news items, by affecting the weights of the diagnostic unit s, fina l weights are 

assigned in the weights adjustment process. 

With the final weights assigned to the diagnostic units the system is given 

five news items to extract the summary of each. The system is evaluated using 

manually generated summaries of the five news items as target extracts. 

PrecisionlRecall evaluation is used to measure the performance of the system. 

• 
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The ability of the system to extract useful sentences and the ability of the 

system to reject unnecessary sentences is tested on the live news items. Finally thc 

average of the attained value is placed as the performance of the system. 

1.5 Scope and limitations of the study 

This research focuses on developing news text summarizer by extraction 

technique. By news summary the important things sa id in the news will be 

extracted, leaving the explanations and detail s. There is no concern of 

summarizing every text like educational articles, text books, novels and other texts 

talking about different issues which need a deep linguistic analysis. 

For the reason that the system employs extraction technique, beautiful 

makeup in the flow of idea may not be kept in the summary made by the system. 

Coherence is sacrificed for size reduction. The original taste of the sentences will 

be lIIaintained but the expressions may not be as sweet as the original text due to 

the fact of chopping preceding or following sentences to the sentences extracted. 

1 . 6 Organization of the thesis 

This thesis is divided into five chapters. The first chapter is an introduction 

to the research and discusses the background of the problem, the objectives, and 

the methodology of conducting the study. 

The second chapter presents the basic concep ts behind automatic text 

sum marization. The differen t approaches to automatic text summarization and the 

hi story of text summarization are discussed in this chapter. Different text 

diagnostic units are also di scussed. 

II 
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The third chapter is about Amharic writing system in view of automatic 

text summarization. Amharic linguistic stmctures that create problems to the 

system are discussed and alternative solutions are pointed out in this chapter. 

Chapter four is about the architecture of the system and development of a 

model. The conducted adjusting w-eight test and analysis of the results are 

presented in this chapter. 

The final chapter contains the conclusion drawn from the test results and 

recommendations forwarded for fulther development and researches. 

The appendi x part contained the perl code used in the model and SOille of 

the news items used in adjusting weights and evaluation. Manually generated 

summaries of the news items by two professionals and the system extracts are 

attached in the appendix. Hence the reader can compare the differences between 

the summaries and perceive the model performance. 

i2 



CHAPTER TwO 

AUTI~TIC TEXT Sill~IZATION 

2.1 Introduction 
This chapi.er tries to address the main concepts behind automatic text 

summarization. Different approaches to automatic text summarization and the 

available diagnostic units of text analysis for automatic text sUlllmarization are 

also discussed. A number of text mining techniques li·om different disciplines are 

examined in relation to what they contribute to text summarization systems. A 

short review of the history of automatic text summarization is tried to be 

addressed by describing S0111e 5umn1arization systems. !vlajor conferences and 

workshops held on the topic of summarization are presented graphically. 

2.2 Basic concept 
Automatic text summarization (ATS) is a way of expressing a long text 

sh0I1ly by extracting the main points that are contained in the original text. This is 

based on the assumption that there exists parts of a text which tell the important 

points in the text and extracting these units will convey the important message 

intended to be delivered by the original text. 

According to Dalianis (2002) in sUlllmarization process the most relevant 

parts of a document are extracted and put together in the summary. The summary 

must be sholler than the original docunient, and the summary must reduce 

redundancy. He also pointed out that one approach to text sUlllmarization is 

extraction of sentences that contain much of the principal points in the document. 

Another approach is the colistruction of ileW sentences baSed on the core idea of 

the document. 
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The ex,faction of sUillmary may be from a single document where the 

summary of a document is generated independent of other documents. in anotller 

hand different documents can be condensed to a single summ3Jy. The former is 

single document sUlilmarization while the later is termed as multi-document 

sUliiiil3J'ization. Dalianis (2002) referred multi-document sUIl111i3J' ization as a more 

advanced form of summarization where severai texts are summed into one 

summ3J·Y· 

2.3 Approaches to ATS 
Basically there are two approaches to produce the SUmlll3J'y out of a text. 

One is the creation of summaries using te~ns, plll.:!!ses and sentences pu lled out 

directly from the source text using different llleasures. The other is fo rmulating a 

new sentence after a thorough analysis of the text. The methods 3J-e called 

t::xtraction and abstraction respectively _ 

K3J-en Spa.rck Jones (1998) drew a critical distinction between extraction 

and abstraction. She quoted tilat, '''"V hat you see is what you get," incase of 

eX1raction because pan or pal1s of source text are extracted. But in abstuction 

"\,vhat you see is what you know" that is abstraction can be referred as fact 

extraction. 

As to Fuentes (2001) initially summarization was reduced to textual 

Hionolingual single-document condensation task, but afterwards it has evolved 

covering a wide SpeCtru n1 along several di mensions: ex1raction vs . abstracting 

indicative vs. informative . Generic vs. query baSed, background \is. getting the 

new, restricted domain VS. unrestricted domain, textual \/5. multimedia, single 

document vs. multiple document summarizers have been de_eloped, The 

sUiiimarizers can be applied on generating biographical sUlllmaries, medical 
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patient summaries, e-mail summ,lJies, 'vVebPages summaries, and news summaries 

and so on. 

Dalianis & Hassel (200 I) devised three basic steps to do the 

summariz.ation task automatically. Understanding of the topic is shown to be the 

first and then extraction of impol1ant parts of the text on the basis of the topic 

sdected is nexl. Finally generation of the sUlllmary is discussed to be the third 

step. 

As stated by Dalianis & Hassel (200 I) Topic detection, or detection of 

iiilponant PaJts of a text, can be done by the following paJ'ameters: 

Baseline: Sentence order in text gives the ililportance of the sentences. 

First sentence usually has highest raJlking and last sentence lowest 

rrulking. ImportaJlt concepts aJ°e plact:d at the beginning to capture the 

a ttention of the reader aJ id introduce what is coming next. 

Title: Words in titl t: and in the i1l1lllediatt:ly following sentences aJ'e gi ven 

high score. 

Ten}} frequency (t1): Open class terms that are frequent in the text are 

more impOJ1ant than the less fioequent ones. 

Position score: The assumption is that certain gemes put impol1ant 

sentences in fi xed positions. For example, newspaper articles usuall y have 

most impoltant terms in the 4 first paJ°agraphs. Repolts on the other hand 

have many impOi1ant seiitence.s at the end of tile text. 

Qnery signature: The query of the user can be used to alTectthe sumlllary 

in the way that the extract will contain these words. If such words aJ°e 

found, the SU liiillary wil l be siantt:d to them. 
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Sentence lengt h: T he Sellle!iCe length may imply ·w·hich selltence is the 

most important. 

Average lexical COliiitCiivity; Number of terlliS shared with other 

selltences. The notion of average leAicai (.oiiiiecii vity is that sentences 

sharing more terms with other sentences are more important. 

Nume rical datn : Sentences containing llUlnericaJ data are scored higher 

than the ones without numerical values. 

It is also noted that all the above parameters are normalized and put in a 

simple combination function with modifiable weighting. The idea is that high 

scoring sentences in the original text are kept in the summary. The scores are 

calculated according to the criteri a di scussed above. Lastly a summary could be 

produced with the selected sentences. 

2 . 3.1 Abstraction approaches 

Abstraction approach is a method of generating the summary of a text by 

first understanding the text total! y and then producing sentences that are shOl1 and 

more representative. This approach seems closer to the human way of generating 

summaries. The implementation of abstraction systems requires a very deep 

understanding and analysis of the language stmctures, grammar and semantics. 

Modeling the human dimension which includes common sense and enormous 

experience is not that easy. Abstraction approaches to text summarization is tough 

because it needs deep linguistic analysis. Statistical methods are does not seem 

much helpful in this approach. 

Maybury and Malti (200 I) mentioned that an abstract is a sUillmary at least 

some of whose materials is not present in the main document. They also stated 

that abstracts can result in shorter summaries than extracts. This is because 
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compact sente:nce:s which express more points can be constJUcted in abstracting. 

Generating sentences and language analysis is 11 0t the: only task that makes the 

abstraction approach difficult but also identification of the sentence: making 

elements is also a problem. 

As to tvlaybury and ~lani (2001) the abstract can be constructed by 

teillplate extraction or concept abstraction. After identification of the basic 

te:mpiate, sente:nces are built around the template according to the instances of 

their occurrences. The system by Paice and Jones (1983) is an example of 

abstraction by template extraction. While this method provides a good capacity for 

abstracting semantic content, it requires customization for specific type of input. 

Hahn & Reimer (1 999) developed concept abstraction system. Their 

system captures the content of a document in terms of abstract categories. 

Abstract categories are defined as sets of terms or topics from the document for 

ihe system knowledgebase. Based on the abstract cale:gories summary sentences 

are constructed incorporating the idea of the abstract category. 

2.3.2 Extraction approaches ' 

The main theory behind sentence extraction is that there are sets of 

sentenceS which present 1110St of the key ideas of the text. Extracting theses 

sentences results in the sununar)' of the text. But extracted sentences may not be 

coherent. Although the extracted sentences probabl y contain unresolved logical 

order they d0 provide the core content of the lext. Extracts also keeps original 

articulation and ways of expression. 

The COpefllic summarization technology (2003) stated three points in the 

sum.marization task: that are very iniportant v .. ;lien extraction is used. The first is 

the extraction of the concepts that are associated with the documents main 
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content. This can be taken as identifying the infonnation in the document at the 

atonijc level. This tells that a good sum.marizer just picks core information 

contents and produces the summary containing theses concepts. 

The second impoltant point is breaking l\ long document into several sub 

parts. This is because a document may contain subpru ts that are quite different in 

content. These parts are expected to be summarized without the influence of Olie 

another and the total summary must be the integration of these parts. The 

consideration of these points allows summarizers to perform regardless of the 

length of the document. 

Tlie third impol1ant poim is the selection of sentences according to their 

relative impoltance. Sentences that are less informative will be given less weight 

and those sentences with Illany of the key concepts identified in the first step are 

given more w.eights. The summary is then constlUcted by selecting the sentences 

with more substances in them. 

As thi s study is concerned with the summarization of news text by 

sentence extraction the cOilcept of long document segmentation Illay not have 

remarkable value for this work. But the summary text will be formed by selected 

sentencels from the original text. This sentencels may need some reorganization to 

improve flow of idea and textual coherence. 

Several IUle based and statistical natural language processing techniques 

are required to lay a background for the extraction system to be developed. 

Following are some of the techniques. 

A.) Rule-based techniques 

This technique is a llletllOd of imposing gov.;nlllig rules to extract 

s.;mences as summary of the text. Some of the IUles are: 
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• Extract fi.·st sentences: in a text it is common to put the theme 

containing sentence al the beginning therefore taking first 

sentences to the summary could make the summary state the core 

of the text to be summarized. But this is not common to all written 

material s. Impottant sentences of news may appear at the 

beginning whereas reports contain impottant things a.round the end 

of text. 

.. Pick sentences containing title words: a text is about to be 

orga.nized around the title and this method is a way of extracting 

sentences that contain words in the title. The assumption behind is 

that sentences containing title words are more probable to mention 

the main points in the text. 

.. Pick sentences containing cue phrases: a text usually tries to 

express itself. There are phrases which indicate a certain sentence 

is impol1ant. In English phrases like "thi s paper explains", "The 

general idea is" indicates that the sentences are impoltant. 

Sentences with cue plu-ases in them are good enough to be included 

in the summary. 

Generally rule-based approaches work on the basi s of if ... then ... type 

of instruction. They afe easy to implement. But lules are commonly dOlnain 

dependent. A rule Iliay be very efficienl in one type of document. But when 

applied on another type of document it may not be as efficient as the first type. 

B) Statistical techniques 
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Tllis study is mainly concerned with statistical approaches to automatic 

text summarization by sentence extraction. Statistical principles, rules and laws 

that are useful for the purpose of sentence extraction are dealt with. 

In order to extract sentence which are digibl e to the summary, there must be 

some mode of ranking the sentences. Statistical weights could be assigned to 

sentences based on several parameters. Some of the diagnostic units are position 

and key terms. 

Considering terms as a measure to assign scores to sentences Robel1son 

and Spark Jones (1994) proposed three term weighting techniques 

• Tcrm f.·equcncy: the number of times a term appeared in a document is 

taken as the weight of the term/ Terms may be stemmed to reach their root 

word so that minor changes and additions due to language necessities are 

eliminated. 

a Collection frequcllcy(CFW): if n is the number of documents term t 

appears in and N is the total number of documents 

CFW = log N-logn =log (N/n) 

This method selects terms which occur often in a certain document but 

rarely in the rest. This can be applied to the system under development by 

consider ing each element as a single document. 

• Tcnil frequency inverse document frequency (TFIDF): this technique 

expresses the weight of a term by relating it; ti·equency to the number of 

documents it appeared in and the total number of documents under 

consideration. 

Wt = TF;*log(Nfn;) 
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'vVhere: Uj is the number of dOCUlnents tefIn ti appear in and N is the total 

number of document s. TFi is the frequency of the term and \V, is the 

TfIDF weight. This is a measure that can be applied when thinking of 

generating summaries of multiple documents. This method is found to 

fever terms which are highly frequent in a document but rare in the rest of 

the documents. 

The relative imp0l1ance of sentences III a text can be measured by the 

weight of the terms they contain . By fevering the sentences that are 

containing key terms in the text, it is possible to assign relative weights to 

sentences. In a deeper analysis sentences can be given weights by 

considering the value of each of the terms in them. Some terms may 

increase the weight of the sentence while the others decrease. 

Unlike rule based techniques statistical techniques tries to draw out 

parameters of extraction fi'olll the text itself Sentences in a text are given scores 

that represent the degree of goodness of a sentence to be included in the summary. 

These Illethods are not influenced by predetermined qualiti es of goodness. 

C) Rule-based vs. Statistical techniques 

Statistical approaches do not totally contradict the rule-based approaches. 

Instead the rules could be used as one measure of assigning weights to sentences. 

The main advantage or stati stical approaches is the drawing out of basic 

sentence weighting tools from the text. This point 111akes the approach domain 

independen t and trainable as long as it can learn the statisti cs of any text from any 

domain . 

In contrary to the above Ilieillioned advantage statist ical methods take 

words as independent units. Considered fi 'olll the language aspect there are words 
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which do not appear independentl y. Such words must be treated as one but 

statistical methods for open word classes do not take tlus aspect into account. 

2.4 Review of text mining elements 
Text is having different elements and absolutely all the elements are not 

equa ll y important. Simply there are stop words which are no t that much content 

bearing but impol1ant to manage gram matical and linguistic structures of 

expressions. On the other hand there are subjects of which the whole text is about. 

There are also cue phrases which points the relevance of sentences in a text in 

I-elation to the texi. Therefore it can be perceived that different measuri ng unit s 

can be used for tex1 analysis. Some of the diagnostic units are as follows: 

2.4.1 High frequency words 

This diagnostic unit, suggested by Luhn (1959) assumes that if a word 

appears many times in a text it is more likely that the teXt is about the word. 

Logical ly high frequency words which are not concepts but appear a lot of times 

in a text wi ll have higher values in thi s mere context. But in a natural way of 

writing key ideas of a paper are mentioned now and then in the text. Observed 

from different perspecti ves and accompanied with explanations the coins of the 

text are mentioned over and over aga in. 

By taking high frequency words only, it is impossible to point out the 

major concerns of a text . The very first problem that can be told blindly is the 

way of removing stop words (language necessities) . Stop words are words which 

do not convey any message but appear many times in a text. These words should 

not be used as tools of summarization. Luhn (1959) came up with an idea of 

removing these words by the use of a fixed threshold. Removing theses words by 

using a threshold increases the ri sk of losing very impol1alit words or the inc! 5ion 
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of stop words in the diagnosis process. A list of stop words is developed for this 

system and stored in a file. The developed system consults the file of stop words 

before using any word as analysis tool. Words found to match with the existing 

list are automatically removed. As a consequence there wi ll be less chance of 

incorporating stop words as key words. 

2.4.2 Cue phrases 

Edmundson (1969) who first observed and used these heuristic for text 

analysis mentioned that there are phrases which highlight the impoltance of a 

sentence. So the wOlthiness of sentences may be measured from the bonus words 

which are typical marks of imp011ance. On the contrary to this Edmundson also 

obseived words which decrease the significance of a sentence. He called these 

words Stigma words. Sentences containing these words should not be included in 

the SUii1mary because there is already a clue that they are not important. 

2.4.3 Titles and headings 

Undoubtedly the title and the header of a text provide a good amount of 

information about its content. By extracting the content words trom titleS and 

headers we can create a scoring formula which increases the score of sentence that 

contain theSe words. We can also put headers and titles directly into the extract 

thus creating a more coherent and stiUctured output. Finall y the system can bl: 

guided to select at least Olie selitence tj'om every major Section. So given this 

sentence is good, the extract is more likely to maintain all the basic subjects. 

2.4.4 Location heuristics 

The position of a sentence within a paragraph and the position of a 

paragraph within a text can sometimes be indicative of significance. Though this 
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is dept:Iiutlit on specifi(; }lJi:i(;tices of the author it happens usually with the first 

sentence of a pa.ragraph which supposed ly gives a very good clue of what is going 

to follow. Another similar assertion is that good propoltion of impoilant 

infofmaiion duuui it papt( J:) to lie f0ufJU iJi t1a:: fjj":)L iu)J last paragraphs (they 

indeed contain ini:roduciury and conclusive materials) so their senterH.;es shuuld be 

favored .Ho n ': than [he sent ences of tile other paragraphs. 

2.4.5 Linguistic analysis 

Linguist ic informa tion can also prove usefu lness on the basis of looking 

fOf strings of w-ords that form a syntactic structure. Extending the idea of high 

frequency words we can assume that noun phrases form more meaningfu l 

concepts, thus getting closer to the idea of terms. This overcomes several 

problems of the fi rst single word methods because it can utilize compound nouns 

and terms which consists of adjecti ve and noun. There is also a possibi lity of 

analyzing the use of one term with more than one noun phrase. 

2 .4. 6 Text formats 

COii1J1ionly, while writing a text emphasis is can be made to important 

points by changing the format of the text say like font changes, bo lding, italicizing 

and underlining. This shows that these fo rmats could be given more weights than 

the others which are in falio r of the sentences containing such ti:m nats. But the 

main problem in using text formats as diagnosis too ls is standard of use. No fixed 

standard for emphasizing is used through out writing texts. This creates dimcu lt y 

in tracing text tormats fi'om different domai ns. 
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2.4.7 Word multiples 

The idea behind the concept of word multiples (usually pairs) is that there 

are words which appear together many times. If words occur frequent ly, either as 

a specific term and mainly together, they contribute some weight of importance. 

Good example of word pairs are noun compounds like the word "yepres higu" 

equi valent to "the press law" in the adjusting weights example used fo r thi s study 

(see section 4.6.3). Thi s is suggested ITom the ground of the wri ting styles and the 

author preference of use. Like most other pure NLP techniques thi s technique is 

very difficult to apply in statistics based approaches when there is a need of 

figuring out semantics. But ITom stati stical considerations it is of much benefit to 

analyze such multiple usages. 2.6 Review of ATS Evaluation 

2.5 Weight assigning technique 
The final weights of the sentences are given by sum of the weights 

contributed by each of the text mining elements discussed in section 2.4 . The 

weight of the sentences starts with zero. The weight that corresponds to a mining 

element will be added to the sentence weight if that mining element is found in the 

sentence. 

The following fonnula is used to calculate the weights of the sentences 

" 
Swt = Lwh, 

; : 1 

Where Swt is the sentence weight and H'h is the weight assigned to a 

diagnostic unit that is found in the sentence. For a diagnostic unit that is not 

existing in the sentence the corresponding weight will be zero. 
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2.6 Review of ATS Evaluation 
Evaluating NLP systems in an objective way is not an easy task. 

Researchers have just recently begun to define and systematize it. Precision/recall, 

similarity, and subjective evaluation measures are reviewed for adoption to this 

system. 

• Precision and recall 

The classical information retri eval measures of success (precision and 

recall) can be used to measure the performance of a Natural Language Processing 

system. Recall measures the abi lity of the system to extract useful elements. On , 

the contrary precision measures the ability of the system to reject unnecessary 

elements. 

R 11 
Number of correct items extracted 

eca = --- -----------
Number of target extract 

P 
. Number of correct items extracted 

recessIon = ----- ------- -­
Total number of extracted items 

To apply these measures to the current system basically there must be 

some target extract with which we compare the performance of the system. These 

measures try to figure out the matching points of the system extract with human 

extracts. It should be noted that human extracts must be real extracts not abstracts. 

Comparison also tells how much the system resembles the human act of 

summanzlllg. 

• Similarity measure 

Using vector representation of the document and the summary we can 

compare the similarity between the manual extracts and the system extracts. 

The dot product of the document vector and the extract vector can be used as a 

measure of the system performance. 
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, 
S(Di,D, ) = LW:kW,K 

.1; ", 1 

Where S is the s imilarity, D; and Dj are the document vector 

and the extract vector respectively. W; and Wj are weighted 

terms in the corresponding documents. 

• Subjective evaluation 

Subjective evaluation is a method where a professional human summarizer 

reads the system extracts and judges for the perfonnance of the system. Of 

course thi s is done by consulting the original text and measuring the extract in 

qualitative as well as quantitative views. A noteworthy feature of thi s 

evaluation is its unbiased ness; it is not influenced by a pre-determined output 

like the human extract 

2.7 Review of Sample Summarization 
systems 

2. 7 .1 Luhn's frequency method 

The first work on automatic text summarizat ion was done by Luhn (1959) 

he laid a corner stone for the development of automatic text summarization. Luhn 

showed that words appearing many times in a text furnish good idea about the 

content of the document He also proposed that there are words that appear very 

fi-equently but bear no content He tried to cut off these words by determining a 

fixed threshold. 

The idea of Luhn was acknowledged and used in many automatic 

information processing systems_ This well known idea is used as one of the 

extraction parameters in the development of the Amharic news text summarizer 

which is the objective of this study. High frequency words in the Amharic news 
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text are used as key words of search. Of course, attempts are made to remove stop 

words from the li st. The Luhn 's threshold method is not used in the system under 

study. Rather a descriptive technique of removing such stop words by consulting a 

file containing list of no content bearing words is used. 

2.7.2 Edmundson's extraction system 

The next prominent work in the history of automatic text summarization 

after Luhn was the work by Edmundson (I 969). With the starting point by Luhn, 

Edmundson tried to utilize the use of cue phrases, titles and location heuristics. 

Edmundson carefully outlined the human extracting principles. He 

observed that the location of a sentence in a text tells some clue about the 

importance of the sentence. For example title sentences and mere paragraph 

sentences can not be measured to be equally important. On the other hand there 

are phrases which mark out the value of the sentence in a specific text. 

After observing the text features in a text Edmundson finally suggested 

four tools of diagnosis (location, cue phrases, key words and title) which can be 

applied independently and collectively. These tools are directly adapted to the 

Amharic news text summarizer under this study by determining location of 

important elements in Amharic news and by identifying most common cue 

phrases in Amharic news Lex!. 

2.7.3 Salton's vector space model 

SMART developed by Salton et al (1993) is not strictly an extraction 

system. But it deals with word ambiguity and similarity between sentences in the 

area of automatic extracting. 
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It was shown that retrieving passage is a right step towards better response 

to user quarries. The construction of SMART was based on vector space modeL 

Every document is represented as vectors of weighted terms. By finding the 

similarity between the user query and the documents the items with high similarity 

will be extracted. The major idea emphasized in Smart is the vector representation 

of a document. By finding the similarity between the summary and the main 

document it is possib le to see how close the document and the summary are. This 

view seems applicable on the evaluation of summaries. 

In addition to measuring the closeness of the summary and the mam 

document, what to extract can be determined by applying the measurement at 

sentence level or so. In this way the vector representation can be used as 

extraction mechanism. 

2.7.4 SweSum summarizer 

SweSum is a summarizer developed for Swedish by Dalianis (2000). 

SweSum is built on statistical and linguistic methods. The system makes use of 

word stemming to decrease the dissimilarity of words due to modifications to 

fulfill language necessities. The fi'equency count of a word is made atler all words 

are brought to their stem. 

The main idea in SweSum is extracting high scoring sentences evaluated 

both on statistical and linguistic diagnosis systems. Sentence scores are 

determined by the statistical techniques like gi ving more scores to sentences 

containing highly frequent content bearing words and linguist ic diagnosis 

techniques like giving more scores to nouns. 

HTML tags are used to control the format of the page. A different feature 

in SweSum than other previous systems is its consideration to boldfaced text and 
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numerical data . In SweSum sentences con taining numerical data are given more 

weight and sentences containing bold faced items are considered as more 

imponant and hence given more weight. 

2.7 . 5 Kupiec's document summarizer 

The kupiec (1 993) system was highly influenced by Edmundson extraction 

system. Document extraction is viewed as a statistical classification problem in 

the Kupiec (1993) system. I.e. for every sentence its score means the probability 

that it can be included in a summary 

The heuristics, called features in the paper, utilized were sentence length 

cut otT feature, fi xed phrase feature, paragraph feature and thematic word feature. 

Upper case word features are also considered as imponant in the kupiec approach. 

In addition to the devised techniques most of the tools in preceding systems are 

included in the Kupiec (1 993) system. 

2.7.6 Using cohesive properties of text for 

Automatic summarization 

The SUMMAC and more recently the DUC competition are some active 

lines of research in the area of automatic text summarization. One of the many 

systems that appeared on the DUC competiton is the summarization system Using 

cohesive propel1ies of text by Fuentes (200 I) 

This system uses cohesive propel1ies of the text for selecting the most 

informative fragments included in the summary. The system principally uses 

lexical chains as indicative of lexical cohesiveness. Complementary tool named 

co-reference chains are also used in thi s system. 

After deciding the informative elements and assigning weights on the basis 

of the cohesiveness what to extract is determined in the system . The product of the 
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system is also mentioned to be a paragraph extracted from the main text . Though 

not stated in the Fuentes (2001) paper it is mentioned that finer grained units, 

sentences and clauses were tested during the experimentation. Several 

compression rates were also used during experimentation. 

2.7.7 The LAKE System at DUC2004 

The LAKE which is Learning Algorithm for Key Phrase Extraction is a 

supervised approach that makes use of linguistic processing approaches to 

document summarization. D ' A vanzo etal (2004) prepared this system for the 

DUC competition. The system works in two phases. First it considers a number of 

linguistic features to extract a list of more motivated candidate key phrases and 

then it uses machine learning fi·amework to select significant key phrases for that 

document. 

The so called candidate phrases in the system are sequences of words that 

match a set of manually define linguistic patterns. The supervised learning 

algorithm is used to score the head of each phrase according to TFIIDF and the 

position heuristic. Finally the score of the head is assigned to the whole candidate 

phrases and the best scored phrases that fill the 75 characters extract are given as 

output of the system. 

It can be mentioned that the LAKE system uses deeper linguistic analysis 

than the simple statistical systems. 

2.7.8 The copy-and-paste system (1999) 

The Copy and Paste system by Mckeown (1999) presented a framework 

for fast construction of concise and coherent summaries of single documents in 

any domain. Extracted document sentences are not directly used for producing 
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summaries in thi s system. The cut and paste system formulated editing method of 

extracted sentences. This is because simple sentence extracts are not coherent.. 

The cut and paste system is designed to take the results of a sentence 

extraction summarizer, and extract key concepts from these sentences. These 

concepts are then combined to form new sentences. The system thus, copies the 

surface form of these key concepts and pastes them into the new sentences. This is 

done by first reducing the sentence removing any extraneous information. This 

step uses probabilities learnt from a training corpus, and lexical links. The reduced 

sentences are merged by using rules such as adding extra information abo ut 

speakers, adding conjuncti ves and merging common elements. The cut and Paste 

system is a single document summarizer that is domain independent. In addition 

the cut and paste system can be used with any single-document summarizer, 

serving as summary generation component. 

2 . 7 .9 Workshops and conferences 

Maybury and Mani (200 I) summarized conferences and workshops held 

on summarization issues. The diagrammatically presented history put the 

conferences and workshops in reference to the time axis. 
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CHAPTER THREE 

STRUCTURE OF AMHARIC TEXT 
3.1 Introduction 

As thi s system is developed for Amharic language text examInIng the 

different parts of Amharic text, with emphasis on news items, contributes a lot in 

the identification of the va luable elements of text. 

It is obvious that a text is constructed following grammatical rules in the 

language. And also there are common practices of organizing the parts of a text. 

Tracing thi s path of construction allows the use of location heuristics in 

identifying the important elements of the text . 

Text parts, lingui stic characteristics, alphabets, numeral s, grammatical 

rules, punctuation principles and basic text organization techniques in the 

language that are very useful in building the system are di scussed in this chapter. 

The origin of the language is used as a kicker to the topic. 

After a through inspection of the language fundamentals, in view of the 

summarizer, alternati ve ways of resolving difficulties in development of the 

system are pointed out. The innate architectures of the language which are like a 

bottleneck to automatic text summarization systems are also tried to be given 

solutions. 

3.2 Origin 

Bender et al. (1 976) stated that the Ethiopic script developed from the 

Ge 'ez. Ge 'ez is a language derived from Sabean script that has been used since 

4th century A .D . Amharic which is one of the Semitic languages, is the national 

language of Ethiopia. 
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Through a long period of use Amharic has undergone changes. The shape 

of some of the letters has been changed. The number of the symbols in the 

language also changed. Some of the symbols are dropped and some are added. 

(Bender and et alI976) . 

3.3 Writing system 

3.3.1 The nature of Amharic script 

The script of Amharic language is phonet ic in nature. It has 32 consonants 

and 7 vowels. Each of the 32 consonants has seven orders. Sebsibe et et al (2004) 

marked that the total number of symbols of the language exceeds 230. 
~ 

The Amharic script is written from left to right. Each symbol in Amharic 

represents a syllable consisting of a consonant plus a vowel. Simon (1 998) has 

clearly stated the basic symbols in the writing sys tem and the way how the basic 

symbols are affected in several ways to include the vowels in (he basic symbols. 

The Amharic script uses no uppercase and lowercase letters. All the letters 

are just in the same case. The beginning letters of sentences and nouns are the 

same with all other letters. 

3.3.2 Text parts 

Like the texts in most other languages, Amharic text is also divided into 

parts. These partitions allow grouping of related items together. These groups of 

related items are placed in a controlled order so that the reader can reach the 

intended message. Some common parts of a document are shortly di scussed 

below. 

Title: the topic, which is termed as "res" in Amharic, is the subject about 

which the other parts of the text are constructed around. The title is usually a 
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single word or phrase. In rare cases the title contains a number of sentences. But 

most often the title is presented in concise language. Solomon (1991) 

Introduction : "megbia" the Amharic equivalent of introduction 

commonl y contains what is intended to be elaborated in the main body of the text. 

The stan to end idea of the body is highlighted in the "megbia" . Though not 

identified by a subtitle in news item, the first paragraphs of news contain 

introductory sentences. 

Detail: the detail called "hat eta" in Amharic includes all the details and 

explanations given for the concern of the subject maller that the text addresses. All 

attempts of explanations are placed in this section. Different illustrations like 

diagrams and examples are included in thi s part of the text. Hence when the reader 

goes through these elements he will have a better understanding of the matter by 

observing the topic from various perspecti ves. 

Conclusion : the conclusion called "medemdemia" is a portion where the 

generalization of the explanations is placed. After assessment of topics the finally 

reached stage is placed in the conclusion. The summary is a piece where the 

important points assessed by the text are placed. The main ntention of the 

summary is to rehearse the very important topics in the body so that the reader 

grasps the conveyed message. 

Paragraph: the "ankets" is a sub di vis ion in the "megbia", " hateta" or 

"medemdemia". This divi sion strictl y addresses a specific bit of idea. According 

to Solomon (1991) the paragraph is a group of sentences that form a distinct unit 

developing one major idea. The principal idea in the paragraph is call ed "hile 

kal". The sentence containing the "haile kal" is ca ll ed topic sentence. The 

"hilekal" may be found in the first sentence of the paragraph. In such a case the 
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paragraph is said to be upright triangular. The paragraph wi ll be diamond shaped 

when the "hilekal" is mentioned at the beginning and end of the paragraph. 

Inverted triangular paragraphs start with the explanation and come to the "haile 

kal" at the end. The structure of the paragraph Cankets") can be described 

diagrammatically as follows: 

a) Up right triangular 
paragraph 

b) inverted triangular 
paragraph 

c) diamond shaped 
paragraph 

Sentence and its parts: the sentence is called "Arefteneger" in Amharic. 

The sentence is a smaller di vision in the paragraph. Like in most other language 

the Amharic sentence is has go subject which is the "Balebet", verb that is "gis" 

and object" 

As the major concern of thi s study on news items it is of much benefit to 

look the structure of Amharic news items. The news items usually have one title 

and no subtitles in them . There may be a number of paragraphs and sentences. As 

this system deals with single news item and the Amharic news items are having 

one title, the concept of long document segmentation technique of breaking the 

text into different parts is not a problem in thi s study. Appendix [3, 4, 6] are 

typical examples of Amharic news items taken form Reporter (2004). And 

appendix [5] is examples of radio news items taken from Radio Fana. 

3.3.3 Grammar 

According to Gasser M (2003) An Amharic verb root consists of a set of 

consonants. Depending on the tense, and other grammatical features, the 
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consonants may be separated by particular vowels and possibly geminated 

(doubled). A verb form normally has one or more suffixes and possibly one or 

more prefixes as well, agreeing with the subject and sometimes the direct or 

indirect object of the verb. There are at least ten different classes of verbs, each 

modifying its stem in a different way for the different forms. Amharic nouns are 

relatively simple by comparison, though they may take suffixes indicating 

possession ('my', 'his', etc.), plural, and a few other grammatical functions. These 

additions and modifications to words in the text are somewhat a problem in 

counting the frequency of words. A stemmer reduces thi s problem providing roots 

of words . 

3.3.4 Punctuation marks 

Like the punctuation marks in English and other languages Amharic also 

uses symbols to control the grammatical setup and flow of the text. Some of these 

are borrowed from English (/, ?, \) and some are innate to the language. Examples 

are ( :, .. , .. ) 

In current Amharic writing system words are delimited by space but 

previously':' Amharic ' hulet netib ' was used to delimit words. The comma is 

denoted by ' netela serez ' ' : ' and the end of a sentence is marked by' :: ' ' arat 

netib . Paragraphs are separated with horizonta l space. Pages proceed from left to 

right. 

For the purpose of statistical counting it is meaningless to count the 

number of these punctuation marks in the text to be summarized as these are mere 

language necessities without any content to convey by themselves. Therefore the 

system is designed in such a way to ignore punctuation marks for the purpose of 

ranking the words in the text. But the punctuation marks are used to define the 
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different parts of the text. For instance the '::' denotes the end ofa sentence and 

this automatically substituted to ' </S> which is used as the mark for sentence end. 

3.3.5 Homophonic characters 

In Amharic writing system there are letters which correspond to the same 

sound. Letters like " U" " '/" Correspond to the same sound "ha". Any word 

containing such sounds could be written in more than one way. This practice in 

the writing system affects the system under study. As the system is based on 

statistical techniques if a word is having two or more forms in a text it is 

considered as different words. This action decreases the frequency count of the 

word. Low frequency words are treated by the sys tem as specific words and non­

eligible to be key words of extraction. 

3.3.6 Abbreviations 

Abbreviations must be taken into account while pre-processing the text to 

be summarized by the system. If concepts appear once abbreviated and another 

time fully, the word or phrase is go ing to be considered by the system as two 

different words or phrases which decreases the frequency count of the word. 

3.3.7 Word forms 
As a resu lt of language grammatical rules words are modified to express 

different situat ions like tenses, plurality and possession. There are additions or 

modification (somet imes whole changes) that we make to wo rds to incorporate 

additional descriptions to the same word. This is usually observed 0 11 verbs while 

maki ng changes for tenses. 

Stati st ical systems consider exact matches for counting the trequency of a 

word. Unless a resolvi ng system is used to bring the different forms to the same 
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root the statistical system is about to treat the words differently which is against 

the frequent appearance of a word. 

Stemming is a technique which tries to remove the inflections and infixing 

made to a word. The words that existed differently will be counted as one if the 

root of these words is considered. This phenomenon increases the frequency of 

such words (words in different forms) by helping to count them as one word. 

Therefore use of morphological analyzer in the designed system is about to 

contribute at this spot. 

3 . 3 . 8 Numbers 
Amharic has got its own way of representing numbers. Though the Hindu 

Arabic numbers are used commonly in Amharic texts, the original Amharic 

numerals also appear in some texts. It is important for summarization systems to 

follow a uniform way of representing the numbers . 

Numeric data is given more value in systems like the SweSum by Dalianis, 

H et aI (2000) . Likewise in the system under this study a very small add itional 

weight is given to numeric data. In addition to the fixed small weight, numbers are 

fevered like any other word in the text, for their frequent appearance. 

3.4 Amahric news items 

Commonly Amharic news items are organized having a title which is not 

more than a sentence o r two. The body has got different paragraphs. Sub titl es are 

not that much observed in news items. This character of the news items drops the 

use of long document segmentation. On the other hand it points title reflection in 

the body. Hence the use of title words is encouraged . 

Apart from concentrating on the title, the structural organization of the 

news items is of uniform pattern. This encourages the use of location heuristi cs in 
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identification of the important elements. The very first and the very end sentences 

seem to encompass the explanations and make most of the news items diamond 

shaped in their appearance 

in addition to the common text mining tools, the uniform like format and 

expression of the news items invites the concentration on cue phrases as diagnosis 

elements. 
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CHAPTER FOUR 

ARCHITECTURE OF THE SYSTEM 

4.1 Introduction 
This chapter presents the structure of the developed Amharic news text 

summarizer. The way how the developed extraction tools are organized and 

integrated is discussed in this chapter. The model is built having two features . One 

is extraction and the other is leaning feature. 

Linguistic parameters, location heuristics and statistical measures are 

selected to be included for the design of the model. Based on the adopted 

techniques an algorithm of extraction is developed and using perl programming 

language the algorithm is coded for practical application of the extraction. The 

different language features used, basic functioning principle of the system, the 

conducted tests with the results obtained and the evaluation of the system are 

included in thi s chapter. 

4.2 Description of the system 
It is mentioned earlier that the system to be constructed by thi s study is an 

extraction system. By utilizing the reviewed diagnostic units the summary of a 

news text is generated as an extract from the original news. Potentially useful 

techniques are used to design and build the model of the automatic Amharic news 

text summarizer. 

The model has got two basic fea tures the tirst is an ext raction feature 

where the system appl ies sentence weight ing formula shown in section 2. 5 and 

assign weights to the sentences in the text. The high scoring sentences will be 

extracted as summary of the news text. The second feature is the learning 

component of the system. The system tries to update some o f the tools it uses fo r 
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further specialization and good performance. Hence when the system is kept in 

use, it improves the quality of its performance. At least, the chance of using stop 

words as text mining elements will be decreased. 

4.2.1 Extraction features 

Most of the previously reviewed diagnostic units are included in the model 

developed under thi s study. Measured on thi s units sentences with high score 

comprise the summary. It should be noted that there must be a reduction threshold 

which will be determined by the user as a percentage of condensation. Reduction 

factor allows the user to adjust the size of the news item to his/her preferred size. 

The following is list of the diagnostic units used for the purpose of extraction. 

These items are weight assigning tools. For each existence of these items the 

weights of sentences are increased by the corresponding amount. 

• Titles 

• Title words 

• Cue phrases 

• Headers 

• Paragraph initials 

• Words in the header sentences 

• Paragraph end sentences 

• High frequency words 

4.2.2 Learning features 

An attempt has been made to make the developed model dynamic. Using 

specific number of tools is believed to make the system static and limited to a 

fixed performance level. But if the system tri es to develop and improve some of 
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the tools by interacting with the user, the system will at least improve its 

performance. [n thi s case the user must be an expert user who can comment on the 

words. To the minimum the user must be able to decide the items that must be 

added to the stop words list of thi s system. Through time the system enriches its 

experience and takes the human dimension of di scarding stop words. 

The learning feature that is tried to be included in thi s model IS the 

appending of list of stop words and cue phrases in the language. Therefore 

whenever the system summarizes one news text the user is prompted to update the 

tools for further use. This results in rich elements of the tools that exist in the 

system. 

4.3 Description of the algorithm 
It is stated earlier that there are a number of parameters (diagnostic units) 

that can be used for extraction purpose. Depending on the nature of the language 

in use and the type of the text to be summarized, the diagnostic units to be applied 

differ. We may need long document segmentation for long texts. We may also 

need inter-document analysis while working with many documents. 

This system is concerned with single document Amharic news text 

summarization. The title, title words, cue phrases, header sentences, paragraph 

ends and key words are used for analyzing the text and decide the parts to be 

extracted. The following algorithm is developed to bui ld the system prototype: 

I. Take input tile name and condensation ratio 

2. Try to open the file 

If open able open it and go to the next step otherwise die with 

"alkefet ale" 

3. anal yze condensation ratio 
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If condensation ratio is between zero and hundred go to next 

step otherwise die with "kezero - meto bicha" 

4. go through the sentences in the fi le start to end for each of the 

fo llowing and do: 

If tag <RES> found gi ve the sentence title weight and make a 

li st of title words else go to next sentence up to the last line. 

If tag <MEG> found give the sentence header weight and make 

a list of header words else go to next sentence till the last 

sentence is found 

If tag<x> found give the sentence paragraph initial weight else 

go to next sentence up to the last sentence. 

If tag <Ix> found give the sentence paragraph end weight else 

go to next line up to the last sentence. 

If tag <S> found gi ve the sentence starting weight and make a 

list of sentence words else go to next line till the last sentence is 

found . 

5. Sort li sts of words uniquely starting with the highest frequency fir st. 

6. open stopwords file and compare li st of words with li st of stop words 

If equal remove the word from li st of words else keep the word 

7. Determine the keywords to use by multiplying the number of words 

with percentage of words to use and cut words below the resu lt from 

the li st of words. 

8. Go through each sentence of the text and increment weight of 

sentences for each keyword, title word, header word and cue phrases 

according to the pre-assigned weight of these elements. 

45 



/ 

:=1 ---
/ 

---
"" 

L----c:::==~:::lstart=q;> yes 

Check for paragraph ern 

yes serrtv.1 =sentwt + wtrrecher 

open stop \loUd lie 

2 /" Alekefel ale :;:Z-die 
yes 

open stop WOfds file r--+< ope"''''' :::::~---oo 
'----=~_--.J 

take condensation 

deternire the qUfqalat 

r--c:wa~ d= RESQaIa.,...~-- yes-4 sen! >M'=serf WI .wtRE~ 
I go tIYOL{lh each sente 

I 
~~---~sentw1= seft'M +wtMEGQj 

. ~---4" "-""'wt· wt _~ 
I 

Figure 4.3 the stJ'ucture of the system 

47 

I 
J 



4.4 Data requirements 
Obviously the corpus must be in an electronic format to be processed by 

the system. The nature and the characteristics of the corpus ha ve direct 

relationship with the system design. The text which this system is designed for is a 

news text. The text is expected to have title and body. The title may contain 

sentences and words . The body may contain paragraphs sentences and words. 

Because the system is single document concerned each news item must be kept in 

a separate fil e . There is no cross document analysis that the system takes care of. 

Thus the summary of a single news item with out any comparison to other news 

items is expected form the system at one time run. 

4.5 Preprocessing required 
The digitally obtained data can not be directly fed to the system. The 

collected news texts are first pre processed to make them useable by the system. 

First the text has to be Latinized. This is because the programming 

language used (perl) does not support Amharic fonts . Amharic font mapping also 

required another module in the program which requires UTF8 input output at each 

transaction. Therefore every input output is carried out by using the Latin 

alphabets. 

The most important preprocessing is segmenting the corpus. Using a local 

markup technique de veloped for this study the different elements to be considered 

are given an lD. Searching through the text is mainly dependent on the identifier 

given for that part of the text at a word level. 

Like all other texts Amharic news text is produced with the appropriate 

punctuations ' and grammatical constructions. Even if there are spelling, 

punctuation and other grammatical mistakes in a text, readers can tolerate making 
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corrections by common sense and understand the theme of the news text. Some 

times humans make corrections based on the context of sentences while reading. 

When we come to the system under this study corrections are not expected to be 

made by the system. Every task to be carried out should be notified earlier. 

There are different ways of assembling the components of a text In 

different languages. Suppose in English the end of a sentence is marked by a 

period and the beginning is an upper case letter. This clearly identifies the start 

and end of a sentence for the human reader. But in view of the machine processing 

a lot more things should be analyzed, for example the capital letters of names 

(proper nouns) would mean the start of a sentence to the machine. This creates 

one sentence in the text which is endless another sentence without starting 

capitalization. Another difficulty is space. There is no definite number of spaces to 

follow a paragraph. Identifying the beginning and end is al so a difficulty if the 

space is followed. It is possible {o site more problems like this which makes the 

natural language processing task to be more complex in machine aspect. 

In Amharic writing system there is no upper case thing. Therefore a 

sentence starts with the same letter as any other word begins. Following natural 

language punctuation marks as the readers do for the purpose of automat ic text 

analys is requires deep considerations of punctuation marks in the language. 

Especially for searching through text s, it is far from being easy. Marking the 

required elements by special identifiers designed for this system is preferred. This 

process of marking is termed as segmenting. The fo llowing are two important 

preprocessing steps stated with their rational 
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4.5.1 Segmenting 

For the rationale of making search easier, the parts of the text are given 

their own ID. And while searching the system is going to follow this tags. Titles, 

sentence, paragraphs and words are given independent identifiers for both the 

category and their start/end. 

For the purpose of this study the corpus text is required to be segmented 

into titles, paragraphs, header sentences, sentences and words. 

Major advantages of tokenizing: 

• Uniformity of search: whenever there is a need to search a diagnostic 

unit the system is goi ng to search the tag. Anything under the specified tag 

is a unit that the search is fired for regardless of the various text formats . 

• Independence: The system is going to look for a defined tag not a text, 

position of a text or punctuation mark. This makes the system independent 

of the text under consideration and the format of the text. 

It should be noted that this approach is very advantageous in Amharic texts 

for there are no special identifications like capitalizing the beginning of a proper 

noun or the beginning of a sentence (i.e. no uppercase and lowercase letters are 

found in the writing system of Amharic). 

• Easy maintenance: the use of identifiers to the parts of the text to be 

analyzed makes the maintenance of the system easier by making the 

elements mutually independent of each other. Any action taken on one 

element remains to that element only. Independent actions can be taken on 

any part of the text. Any action on one element persists to that element 

only. 
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In the system developed under thi s study every entity that IS to be 

considered as diagnostic unit is identified and given a tag as follows: 

• <RES> beginning of title 

• <IRES> end of title. taken from the Amharic word "RES" to mean title 

• <MEG> beginning of the header sentence 

• </MEG> end of header sentence taken from the Amharic word 

"MEGEMERlA" to mean Starting. 

• <S> beginning of a sentence 

• <IS> end of a sentence 

• <Q> beginning of a word 

• <IQ> end of word taken from the Amharic word "QAL" to mean word. 

Words are given specific start and end tags to differentiate them form the 

spaces between paragraphs and mUltiple spaces while processing in a stack. The 

approach is simi lar to the SGML (Standard Generalized Markup Language) 

environment. But in this system - since the above mentioned structures only are 

required for the purpose of weighing sentences, the SGML tool cannot be used as 

it is. The data is segmented by another local program designed for this study 

(MYXML). 

The HTML format is also a segmented format but not for words which 

makes it unfit to the system in this research . The local markup language attaches 

an LD to all the elements the system needs. 

4.5.2 Data format 

There are some important points to be raised about the data forma t of the 

text to be fed to the system It is unquestionable that the data must be ava il abl e 

dig itall y. The system is des igned in such a way tha t it is not sens it ive to the size 
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and color of the fonts used. Italics, underlines and other reader attention halts are 

not at all recognized by the developed system. Once tags are given to the parts, the 

position of any part of the text doesn't matter. But the file must be in plain text 

for.m and the availability of one sentence per line is a must. This is thoroughly 

taken care of by the MYXML parser 

4.6 Experimentation 

4.6.1 Why perl is preferred 

The perl programming language is used to develop the source code of the 

system model under study. According to Larry (1996) who is accounted to be the 

inventor of perl programming language "computer languages differ not so much 

in what they make, but in what they make easy. Perl is designed to make the easy 

jobs easy without making the hard jobs impossible. " 

Perl is stated to be an easy language to learn and use. Larry (1996) 

mentioned that in perl we just say what we want to say, we don' t have to do some 

prior declarations like in other languages. The completeness of the perl IS 

symbolized by the camel which evolved to be a relatively self-suf1icient animal. 

This research is mainly concerned with text processing and perl IS 

basically designed for that. The progranllning language is selected by the 

researcher because of the aforementioned reasons and the researcher's preference. 

Not only for the language is fit for text processing but al so in consideration to its 

easiness for coding and the time allotted for this study perl is selected for 

designing this system. 
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4 . 6.2 Adjusting weights of diagnostic 

units 

Four news items were used to train the model. By changing one of the 

weights of the parameters (title words, paragraph starts/ends, header sentence, 

keywords, header sentence words and percentage of key words to use) at a time, 

124 iterations were made. The summary of the iterations is extracted 

independently. Because the system is a single document summarizer, cross· 

document analysis is not considered. 

The following is one of the four news items used to train the model: 

f 'T &,II do'r ftJ 'IIfI-. Y; f''''luollh;l-'fo>-'l h l-JJ\-l- hM' J'f't. ""II"I--l- hl\lH' 
hJ!fr ~ a. tJ"I L<C~ ftJ'IIfl-W f"'loollh;t-'fm-'} hlJll-l- M-t-J't"l- J't}-t--t- fUr'l 
~'}~"'l'lll ~I»"~.t->;' ·Il'l"I1?fL II/l1l'fro- U7t:.'t- 'J'/r tJ1'f f''''lwm-l- n,l,Hll Ml-t-J'f't­
()/I"'l.illl<;' uuif,.·) °'lll-rc Uco<>-·)· ,h.fI hopllh'I, ,, ~ar'rI'>;' -'l'l"h?fL Illl/H- U'IC 
fTa. tJ"I ~'}Y.""IJ'{).l.A"I IJ)~II'PA" 

1I":t.~&h h.IIC·)· () ·t":·I, ·) <l-ar'lY.7i"> t'h.·}Y·j\-.r ·hvt}).'. fW'r-l ' D'/Jl -t-C Ucoo-)· 
).'.tn 1'111.+ 1'001">;' -/II~U'l 1111_.1' 1I.-1-'f ""ItJlIC 1I/1.l.ar "'9"1')' ~II;>Y.ar ()-{11lIl 
n'l T &,II h{).l. ... -U-l- h{)ooAh-t-ar 1I1'ItJ)-1' h{)-I'J'f')' iar" 

"'llI-t-C UC_'t- /illV- c»¥t- }. 'lY.11111-l- h-'lll- fT Ml tJ"I lloo~~:" n'l~'t- ... ).'. ;1»"" 
/I"'l~.{)·}e'f 9"I1C 11,-)' """1\-9" II-rmt}r-'f 9"I1C n.'t- "'Cfl ~')Y."'I./JY:~9" I'IYIC 
.f.).'.1:.A" ).'.U1 h).'.i-" U"I /Ii'! Tt.{) '1",'1 -hn-"""l IID,£U'iar Ull'I1~­
/I"'loo/l h:l-'fl»" h lJII'r "'cn 'J' A ~ m ).'.J.'.-r'i' h{) -t-J'f't- ~ ,}-'l1'l'J' n·r ""I Y: L"/ t' ooA t}9" 
h{)-t-PoY.C'; f}.~-t->;' .iI.'I"I1?fL oPe;'C 9"AI1'r ~I»" " ).'.In °YY:L"I9" f:rcII""II»",} 
fUPwll1~' L<c</n h;r7i1l- tJ-/ hY:C1 fD'IaJ-"I'} ""A'W) uP;>4-'} h).'.F.II'!"" 

).'.tJ }.1.i1/\ We;' ~l»"i-t-'1 -'l'l"l1?fL 1I/1fl'r U1C fT t.{) tJ"I ""IUI"'/'r MLII'l 
h/luuif,.·) I\,II-'f U 1'f liT t.1I-9" ~ 1F. "'l1»"11- DVC UC_'t- -rr."It. 'Pt.I " ").'.A 'In9" 
h}.1-'lU h).'.·, -" U-I U;,;p hhl);''''l9''f~' Il ;>II.tJ);;"-+ h-)-'lIJ-9" ll'lILA D'lUnLl'lfl­
<:-t-I»""I"I 1'0''1..''..1' t}m-'}i)A ""I'k):9" "'l ... .J'm-.) /lo'Pf7j A" 'J'~. /'1Cf"/~ /,.+ h 1 .... 'fA 
O''lY:L-' YlI 'f'IIA" 'IIII'PA O''l.{) ·I·C UCoo-)' " 

hlllJ>;'ro-1 U -IIf!- II.YlIO'/u<>- f"'l 'fll- IYln'f f°'i.LA </!+'i' fIJ-lI-9" fU llL-t-I'Ill 11tt:A 
hll-t-Yf+ fO''l.Y.l7''rnro- 1111-9" fOYt}-t--t-m- "1Ah 1»"1-'.1-'.:'- l'I.'rc -n7- anll';'19" O'/)C 
UCu ... ·)·" 

/l1J-1I+ "''''r f.f.fm-1 ()1l{)11 n'}"/"Ic fht. -I,·)· t'O'/{);J-m'CY 0''1)<;' M' nLh'r ()9"N) 
nnhNfm- 1''1' (.,{) IJ'I- lIa"al.1»" :~;II.e. (hl'l;' 24 ~1I1l ,h9"1\, 24) l\(f,..f.)'.'t- nY:;>"'l 
h 'IF. u'HC-f! 'iADar fU'IbF. </! 'LF.-l- fIJ-II-')9" fu ·IIL·t-l'If~ ~1<t:A h ')~ O'UI)'r": 
hooAIl-t-'PA" hll.U nt"r nll.v- L<C~ U"I II).'. lIoPwYf'r IJ-/\-1- wCI17f T'f 
00\-)'6·""'(I}-19° Ml:/- ro-lI'l'A " 
fh.·1-!'·kY ou-I">;' -1111-'11 Illlo<>-Y ,),-1'-+ u'I ' )IIC ) f ·t-IIYf 1'7·</!·t'l hupllt}h-l­
YII"'"" (IA' 'f OhllA i't- J.'.t' ao'H~1 h,l': 1 'PI»" I\,II-'f ""It) 1Ir.·:'- Y.t},) 0'l.P: L"I 
hA "11-9" .111\ 'I' A , 

The above Am haric news tex t is Latini zed in order to be processed by the 

developed model. The sentences are numbered just for reader 's comfort. 
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Ye pres higu yehizbunia yemimeleketachewn akalat asteyayet makatet 
alebet 

1. Adisu yepres hig rekik yehizbunina yemimeleketachewn akalt asteyayet 
yakatete lihon endemigeba ewnetegna dimokarsi balachew hagerat tirn 
higoch yemwetut mhizbu asteyayet selemdabirn mehonum mister harmut 
hes ameleketu 

2. ewnetegna dimokrasi balebet hager yepres hig endemayasfelig teksewal 
3. Befrederik erbert stiftun fawundeshin yeityopia tewekay yehonut mister 

harmut yihin yalut yemegnagna bezuhan balemuya setoch mahber balefew 
samint bazegajew siseba yenetsa pres asfelaginet asmelk-tew besetut 
asteyayet new 

4. Mister harmut bezihu wekt endegeletsut adisu yep res hig lemetsdeq 
behidet lay new 

5. leministroch mikir bet ket lom Itewekayoch mikit bet kerbo endemitsediq 
sineger qoyitowal 

6. yihin aynetun hig benetsa wanegna teterkami lemihonew hizbna 
lemimeleketachew akalat qerbo tilk wuyiyitna asteyayet endisetibet 
madreg yemelkam astedaderna ewnetegan dimokrasi menor milikit new 

7. yihin madregm yeparJamawn uemewosenna rekikun ashashilo hig adirgo 
yemawtat siltan megafat aydelem 

8. Yih endale hono ewnetegna democracy balebet hager yepres hig mawtat 
asfelagi alemehonun lenoch higoch lepresum endemiwulu mister harmut 
tenagrewal 

9. yi likunm keindih aynetu hig yikik keastami wochna kegazetegnoch 
endihum kesivil mahberesebu yetewtatu yemidiya kawunsl maquaquam 
midiyawun lemashashalna turn lemesrat endichal madreg yaschlal blewal 
mister harmut 

10. Abzagnawn hizb liyasmamu yemichlu hasaboch yemifelkutna yehulum 
yehebreteseb kifl asteyayet yemidemetew blom yemikatetew gilts wuyiyit 
sinor bicha mehonunm mister harmut tenagrewal 

11 . lehulet kenat yeqoyewn sibseba benigigir yekefetut ymastaweqiya ministrn 
alO bereket simon bebekulachew yepres higu memechiw julay kesene 24 
eske hamle 24 lewuyiyit bedigami endemiqerb geltsew yematsdequ hidet 
yehulunm yehibretesebu kifl endemiyasatf amelk itewal 

12. kezih befit bezihu rek ik hig lay le meweyayet hulet workshopoch 
mekahedachewnm astawkewal 

13. yeetiopia megenagna bizuhan balemuya setoch mahbern yeteleyaye 
yepoletica amelekaket yalachew setoch abalat yizo meguazun adreneqew 
leleloch mahberat yihn madreg alchalum bilewal 
The summary of the above news is manually generated by two lingu ists. 

Full sentence extraction technique is used for the summay generation. The 

following five sentences are ext racted wi th the title. (It should be noted that the 

controversial points between the two human extracts are resolved by removing the 

sentence). 

Yc pres higH yehizbunia ycmimeleketachcwlI aka la t asteyayct masaka t alcbet 
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1- Adisu yepres hig rekik yehizbunina yernimeleketachewn akalt asteyayet 
yakatete lihon endemigeba ewnetegna dimokarsi balachew hagerat tiru higoch 
yemwetut mhizbu asteyayet selemdabiru mehonum mister hannut hes 
ameleketu 

11- lehulet kenat yeqoyewn sibseba benigigir yekefetut ymastaweqiya 
ministru ato bereket simon bebekulachew yepres higu memechiw julay kesene 
24 eske hamle 24 lewuyiyit bedigami endemiqerb geltsew yematsdequ hidet 
yehulunm yehibretesebu kif] endemiyasatf amelkitewal 

6- yihin aynetun hig benetsa wanegna teterkarni lemihonew hizbna 
lemimeleketachew akalat qerbo tilk wuyiyitna asteyayet endisetibet madreg 
yemelkam astedaderna ewnetegan dimokrasi menor milikit new 

8- Yih endale hono ewnetegna democracy balebet hager yepres hig mawtat 
asfelagi alemehonun lenoch higoch lepresum endemiwulu mister harmut 
tenagrewal 

3- Befrederik erbert stiftun fawundeshin yeityopia tewekay yehonut mister 
harmut yihin yalut yemegnagna bezuhan balemuya setoch mahber balefew 
samint bazegajew siseba yenetsa pres asfelaginet asmellctew besetut asteyayet 
new 

The news is given to the system with the fo ll owing weights assigned 

where six of them are variab le for adjusting weights: 

Unit Diagnostic unit Weight Reason 
ID 
DI Weig ht of tile 100,000 must be extracted always( fi xed 

value) 
D2 Weight oftitle words 4 T itle words are important 

(variable) 
D3 Header sentence 3 important next to the title 

(variable) 
D4 header sentence words 2 At least more than ordinary words 

(variable) 
D5 Key words 5 If above the others it IS most 

probably important (variable) 
D6 Percentage of 0.05 Thi s is the amount of key words 

keywords to use to use (variable) 
D7 Cue phrases 25 Important if it is found In the 

sentence( fi xed) 
D8 Paragraph start/end 2 Add itional weig ht to paragraph 

sentences start s and ends. (variable) 

Table 4.1 Starting weights 

The weights are ass igned considering the theo reti cal relati ve im portance 

of the identifi ed elements of news items as starting to r adj ust ing wwig hts in the 
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model. The title is given very high weight because it must be extracted always. 

Next to that cue phrases are given more weight because they are useful clues 

about the importance of a sentence. Key words (words with high frequency) are 

given the next weight. Title words aTe given a starting weight of [our. Header 

sentence is also given extra weight. Words appearing in header are given bonus 

weight. Sentences are also given extra weight for appearing at the beginning or 

end of a paragraph. 

Condensation factor is detelmined by the user. For this weight adjustment 

the condensation factor is adjusted so that the extracted number of sentences by 

the system is equal to the manually extracted sentences. 

The following is the training conducted using the first news articl e. A 

value is fixed if it is having high effect in the adjustment of weights and the other 

values are affected. This is done to see the effect of each in reference to the other. 

Adj usting weights using first news article 

Sentences Ti tle SI S2 S3 S4 S5 S6 S7 S8 S9 SIO SII 

Human 
~ V v. ~ ~ ~ 

Model 
~ ~ ~ ~ ~ ~ 

Table 4.3 Human vs. system summary with 41 % condensation factor 

Precision = 5/6 = 0.83 

Reca ll =5/6 = 0.83 

l.Adjusting weights one: weight of title words is changed and no effect is 

observed. 

2.Adjusting weights two : weight of header sentence is affected and no 

effect is observed. 
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3.Adjusting weights three: weight of header words is changed still no 

effect is observed. 

4.Adjusting weights four: weight of key words is changed and brought no 

positive effect 

5.Adjusting weights five : by affecting the amount of key words to use 

(from 0.05 to 0.2) 100 percent recall and 85.7% precision is attained. 

6.Adjusting weights six: weight of paragraph starts and ends are affected 

and no better result is observed. 

The above described are six samples (one set of adjusting weights) of the 

31 adjusting weights iterations made for the first news article. The next adj usting 

weights for thi s news proceeded by keeping the maximum result achieved in the 

first six experiments. 

The total adjusting weights (including the first) using this news item can 

be summarized as follows: 

Adjusting Diagnostic Highly Effective Max. Recall Max 
weights units affected diagnostic unit achieved Precision 
sets achieved 
I 6 06 = 0.2 fixD6 100 85 .7 
2 5 D5 = 7 fixD7 100 85.7 
3 5 D6 - 0.30 1 fix 06 100 100 
4 5 No effect 
5 5 No effect 
6 5 No effect 

Table 4.3 summary of adjusting weights set one at 41 % 

What was actually done inside the model can better be illustrated by 

procedural overview of the steps of ext raction. Note that the titl e, the header 

sentence, paragraph starts/ends and words are given specific identifi cation tags by 

MYXML parser. Each sentence is also put on one line by the parser as fo llows: 

<RES><Q>c\\ cn cl </Q><Q>Chalk:g</Q><Q» cmcrct </Q><Q>poiicy<IQ><lp k:\\ l!l <1Q><Q>y 
ckcbelal<lQ><IRES> 

<X><MfG><S><Q>g8<!Q><Q>eyetehalu</Q><Q>yemitawekut</Q><Q>yeale-machen<IQ>< 
Q>::;cmcnt<JQ><Q>yt:oc!ctscgu <IQ><Q>agcroch </Q><(»mcn\,v(k;h<1Q><Q>lxlirbu</Q><Q>bcu .. h.:rc 
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gu1<IQ><Q>scbscbo<IQ><Q>yeamcan<lQ><Q>guday<IQ><Q>besefat<lQ><Q>teweyayetewbetal<l 
Q></S></MEG> 

<S><Q>kt>rehabuna<lQ><Q>kOOirI.:u<IQ><Q>gar<IQ><Q>bctcyayaz..><fQ><Q>ajemlam<lQ> 
<Q>leafrica<lQ><Q>kend<IQ><Q>buneta<IQ><Q>tckuret<IQ><Q>setew<lQ><Q>akabobiwen<lQ> 
<Q>lemerdat</Q><Q>mercha<IQ><Q>geber<lQ><Q>awetete,val</Q></S><fX> 

<X><S><Q>beyazc'flw<lQ><Q><IQ><Q>haya<lQ><Q>andegnaw<lQ><Q>kefle<lQ><Q>zc 
men<lQ><Q>rebab<IQ><Q>lemekelakel<IQ><Q>endemicba1na<IQ><Q>lezihwn<lQ><Q>asfelagi<l 
Q><Q>erdata</Q><Q>cndemiyadergu<lQ><Q>geltsewal</Q></S> 

<S><Q>ycb<lQ><Q>bergctcm<lQ><Q>mchon<lQ><Q>yalebct<lQ><Q>guday<lQ><Q>siho 
n<lQ><Q>asfelagi<lQ><Q>metebabema<lQ><Q>metegagez</Q><Q>binor<lQ><Q>noro<lQ><Q>be 
yazenew<lQ><Q>haya</Q><Q>andcgnaw<IQ><Q>kefle</Q><Q>zemen</Q><Q>sayhon</Q><Q>bo 
lcfcw<lQ><Q>hayagnaw<lQ><Q>kcfcl c<lQ><Q>z..'I1l~'Il<lQ><Q>reha~'Il<IQ><Q>lcmckclakc1<lQ> 
<Q>masweged<IQ><Q>yechalen<IQ><Q>neber<lQ><IS><fX> 

<X><S><Q>simintll<IQ><Q>yebeletesgu<IQ><Q>hageroch<IQ><Q>betedeg,gami<IQ><Q>s 
clc<lQ><Q>ityopiya<lQ><Q>yancsut<IQ><Q>guday<lQ><Q>lalcfut<lQ><Q>haya<lQ><Q>arnctat<l 
Q><Q>keselsa<IQ><Q>sernent<lQ><Q>million<lQ><Q>yeityopia<IQ><Q>bezeb<lQ><Q>girnashu< 
IQ><Q>berehab<IQ><Q>bemegeb</Q><Q>wastena<IQ><Q>matat<IQ><Q>mesekayetun<IQ><Q>ne 
ber<lQ><IS> 

<S><Q></Q><Q>ahtmern<IQ><Q>bihon<lQ><Q>amcst</Q><Q>rnillion<IQ><Q>yeitiopia<l 
Q><Q>hezeb</Q><Q>ejig<IQ><Q>kebod</Q><Q>behone</Q><Q>yemegeb</Q><Q>etot<IQ><Q>c 
hcgir<lQ><Q>cncdmisckay<lQ><Q>askcmctcwal<lQ><lS> 

<S><Q>enedezih</Q><Q>ayenetu<lQ><Q>adega</Q><Q>lernasweged<lQ><Q>keitiopia<lQ 
><Q>mengest<IQ><Q>gar<IQ><Q>kealem</Q><Q>bank<IQ><Q>keleloch</Q><Q>legash<IQ><Q> 
mcngcstatna<lQ><Q>bclawcku<IQ><Q>a1cm</Q><Q>akcf<lQ><Q>mcngcstawi</Q><Q>yalilOnu<l 
Q><Q>dirijitoch<lQ><Q>gar</Q><Q>honew<lQ><Q>begara<IQ><Q>enseralen<lQ><Q>belom<lQ> 
<Q>aketachawen</Q><Q>asawekewal<lQ></S><IX> 

<X><S><Q>ycrniscrut<lQ><Q>sira</Q><Q>min<IQ><Q>endchoncm<lQ><Q>zcrLcrcw<IQ> 
<Q>dingetegna<lQ><Q>crdata<IQ><Q>lay<lQ><Q>kematekor</Q><Q>yilik<lQ><Q>lezeleketa</Q 
><Q>yemibej<IQ><Q>lela<IQ><Q>amarach<lQ><Q>lay<IQ><Q>lemageth<1Q><Q>keetyopia</Q>< 
Q>mcngist<lQ><Q>gar<lQ><Q>abrcw<lQ><Q>L'flderniscru<IQ><Q>ycgctcr<lQ><Q>mcscrct<lQ>< 
Q>limat<lQ><Q>lcrnasfafat</Q><Q>endemiredu<lQ><Q>yeteyayamewn<lQ><Q>yesefhnet<IQ><Q 
>program<IQ><Q>endcrnidegnl</Q><Q>etyopia</Q><Q>yenedefechewn<IQ><Q>"yedihinet<IQ><Q 
>nclJ.csa"<lQ><Q:>slfatcgy</Q><Q>cwwl<lQ><Q>lemadrcg </Q><Q>kcmcngist<lQ><Q>gar<lQ><Q 
>honew<lQ><Q>endemisru<IQ><Q>hurlu<lQ><Q>geltsewal<lQ><Q>quahn<lQ><Q>gebtewal<lQ> 
<IS> 

<S><Q>tcgbar<lQ><Q>lay<IQ><Q>cndiYdwlut<lQ><Q>kcrncmcgnct<lQ><Q>wuchi</Q><Q 
>yeminlew<lQ><Q>yelcrnn</Q></S> 

<S><Q>bequal<IQ><Q>yetckcrnetewn</Q><Q>betcgbar</Q><Q>tergumew</Q><Q>endiy.s 
ayun<lQ><Q>ycbcrcta<lQ><Q>rnignot<IQ><Q>alcn<lQ><IS><IX> 

<X><S><Q>,)erneret</Q><Q>yizota</Q><Q> lewt</Q><Q>geberewoch<IQ><Q>bemeretach 
e,v<IQ><Q>lay<IQ><Q>yibelt<IQ><Q>genzebna<IQ><Q>gulbet<IQ><Q>endiyafesu</Q><Q>yerniy 
adcrgna<IQ><Q>yc<lQ><Q>crsha<lQ><Q>mirtinim<lQ><Q>cndiyadig<lQ><Q>yc,niyaucrg<lQ><Q 
>new"<lQ><Q>bilew<lQ><Q>begiltse<lQ><Q>!l!!fuewutal<IQ><IS><IX> 

<X><S><Q>bezih</Q><Q>huneta<IQ><Q>tcrnesrite,v<IQ><Q>end<IQ><Q>"vropa" 'Yan<IQ 
><Q>akontater<lQ><Q>2006<iQ><Q>amete</Q><Q>mihrct<lQ><Q>dires<lQ><Q>bcbizu<iQ><Q> 
kililoch</Q><Q>geberew<IQ><Q>beyazew</Q><Q>meret<lQ><Q>lay<lQ><Q>yernulu<IQ><Q>tete 
kaminet<IQ><Q>mebtun<IQ><Q>yemiyaregagit</Q><Q>le,vt<IQ><Q>endimeta</Q><Q>endemideg 
ifu<lQ><Q>~cJts"'~I </Q><lS> 

<S><Q>ycrnayashama<lQ><Q>ena<IQ><Q>gilts</Q><Q>yehone<lQ><Q>yetetekarninet<IQ 
><Q>mcht</Q><Q>yemiyarcgngl</Q><Q>yerneret<IQ><Q>yiz0Iet<IQ><Q>lewt<IQ><Q>"<IQ><Q> 
laIld</Q><Q>rcfonll "<IQ><Q>cnJiYilLkrg <IQ><Q>mcgdil rat <IQ><Q>bicha<iQ><Q>sa yhon<iQ><Q 
>bemerhagibrachew<IQ><Q>nntsar<IQ><Q>ende<IQ><Q>a,vropawyan</Q><Q>akotntcr<1Q><Q>bc 
</Q><Q>2004<IQ><Q>be</Q><Q>hulet</Q><Q>kililoch<IQ><Q></Q><Q>be</Q ><Q >2005<IQ>< 
Q>betechemari <lQ><Q>beleloch<iQ><Q>sost</Q><Q>ki llloch</Q><Q>eskc<iQ><Q> 2006<iQ><Q> 
degmo<lQ><Q>bekcrut<IQ><Q>hulet<IQ><Q>k:ililoch</Q><Q>yih<lQ><Q>bvt</Q><Q>endikahed 
<IQ><Q>endemiyaberetatu</Q><Q>ena<IQ><Q> lcz ih</Q><Q>lcwt<IQ><Q>mcngistn<IQ><Q>cnde 
rruJcgi fu<lQ><Q>asmirev. betal <lQ><IS:><IX> 

<X><S><Q>bezih<IQ><Q>yerneret</Q><Q>potisl<IQ><Q>lewt</Q><Q>zuria</Q><Q>yerni 
nesaw<IQ><Q>kedamiwna</Q><Q>til iku</Q><Q> tiyake<IQ><Q>yebeletsegut<IQ><Q>hagcroch<IQ 
><Q>yemerel<lQ><Q>yiwla<IQ><Q>lewt<lQ><Q>ycrniluln<lQ><Q>ncgcr<lQ><Q>chaueg<i()><Q 
>yikebelewal<IQ><Q>wey<IQ><Q>ycrnil<lQ><Q>ne,v</Q><IS> 

<S><Q>ehadeg</Q><Q>ende</Q><Q>partim<IQ><Q>cndemengistm<IQ><Q>hetedeg,gami< 
/(J.><<..p betshulln</Q><Q>bcl}<tlnl<IQ><Q>yemige lt.sev. </lJ><(J>aquam</Q><Q>alc</Q><lS> 
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<S><Q>meret<lQ><Q>bcmcngist<lQ><Q>kutitir<lQ><Q>enji</~begil<IQ><Q>balebet 

net<IQ><Q>endemayiyaz<lQ><Q>meret<lQ><Q>endemayshet<lQ><Q>endemaylewet<IQ><Q>beted 
egagami<lQ><Q>yinagc-raI<lQ><IS> 

<S><Q>be<lQ><Q>atsnot<lQ><Q>arat<lQ><Q>neti~><Q>eyale<IQ><Q>yemiyascmrebe 
t</~amelekaketna<IQ><Q>program<IQ><Q>new<lQ><lS><IX> 

<X><S><Q>silo:zih<lQ><Q>yemeret<lQ><Q>pousi<lQ><Q>lewt<lQ><Q>woym<lQ><Q>yc 
meret<IQ><Q>yizota<IQ><Q>lewt<lQ><Q>woym<lQ><Q>benesu<IQ><Q>quwnnquwa<IQ><Q>1Ia 
nd<IQ><Q>rcforml<IQ><Q>sibal<IQ><Q>min</Q><Q>aynet<IQ><Q>lewt<IQ><Q>yemiyamelekit< 
IQ><Q>oew<lQ><lS> 

<S><Q>ehadeg<lQ><Q>amclekaketun<lQ><Q>keyirual<lQ><Q>mallet<lQ><Q>new<lQ><Q 
>weys<IQ><Q>meseretawi<IQ><Q>yalhonc</Q><Q>amelekaket<IQ><Q>new<lQ><Q>yemeret<1Q> 
<Q>polisi<lQ><Q>wcym<lQ><Q>ycmcrct<lQ><Q>yizota<lQ><Q>lcwt<lQ><Q>yetcbalcw<lQ><IS 
><IX> 

<X><S><Q>benegerachin<IQ><Q>lay<IQ><Q>ehadeg<IQ><Q>),emeret<IQ><Q>polisiwn<1 
Q><Q>kcyro<lQ><Q>mC'fct<lQ><Q>bcgil<lQ><Q>ayshetim<lQ><Q>aylowctim<lQ><Q>yilcW<lQ> 
<Q>yeneberewn<lQ><Q>tito<lQ><Q>begil<IQ><Q>yizota<IQ><Q>endegena<IQ><Q>ayfekdm<lQ> 
<Q>meret<IQ><Q>endishetim<IQ><Q>endilewetim<IQ><Q>ayadergm<IQ><Q>maletachin<1Q><Q> 
ayddcm<lQ></S> 

<S><Q>yeyazewn<lQ><Q>aquam<l~kehizb</Q><Q>tikim<lQ><Q>aotsar<lQ><Q>ayt 

o</Q><Q>yernastekakel<IQ><Q>chigir<IQ><Q>alebet<IQ><Q>maletachin<IQ><Q>endji<IQ><Q>si 
Itan<lQ><Q>lay<lQ><Q>lemckoyctcna<lQ><Q>siltan<IQ><Q>tcbek<lQ><Q>lcmadreg<lQ><Q>csk 
etekemew<IQ><Q>dres<lQ><Q>yemeret<lQ><Q>polisiwo<IQ><Q>bilewit<lQ><Q>yigermal<lQ>< 
Q>maletachin<IQ><Q>aydelem<IQ></S> 

<S><Q>betclcy<IQ><Q>bahwlU<IQ><Q>gizc<lQ><Q>ycmitayew<lQ><Q>yeehadcg<lQ><Q 
>akahed<lQxQ>endc<IQ><Q>cqa<IQ><Q>gizhi<IQ><Q>ena<IQ><Q>shiyach<IQ><Q>mastawelcia 
<IQ><Q>'<yeteshalc</Q><Q>menged<IQ><Q>ketegegnc</Q><Q>becheretaw<IQ><Q>aygededim"<1 
Q><Q>yemil<lQ><Q>mchonu<IQ><Q>yctawcke<lQ><Q>new<lQ></S><IX> 

Taking the content of the tokenized file, the model measured the value of 

the sentences as: (note that every dimension of measuring are used) 

abzagnawn hizb liyasmamu ... 110 
ewnetegna dimokrasi bale ..... 76 
yilikunm keindih aynetu hig ... 116 
befrederik erbert stiftun faw .... 1S0 
yihin madregm yeparlamawn .... 80 
mister harmut bezihu wekt ... .... 82 
kezih befit bezihu rekik hig ..... 60 
ye pres higu yehizbunia ..... 150124 
adisu yepres hig rekik ....... 154 
yih endale hono ewnetegna .... 122 
yeetiopia megenagna bizuhan .... 104 
leministroch mikir bet ketlom .... .48 
yihin aynetun hig benetsa wanegna .. .... 144 
lehulet kenat yeqoyewn sibseba ..... 178 

After ranking the sentence, what was done in the system is just giving ou l 

high scoring sentences till the condensation ratio relative to the size of the item is 

reached. Hence it gives out the title which scored the highest, then "Iehu let kenat 

yeqoyewn sibseba .... 178", "adisu yepres hig rekik. . ... 154" etc until the 

condensation ratio is used. The full extract is as foll ows: 
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Amhasum output 
ye pres higu yehizbunia yernirneleketachewn akalat asteyayet rnakatet alebet 

lehulet kenat yeqoyewn sibseba benigjgjr yekefetut ymastaweqiya 
ministru ato bereket simon bebekulachew yepres higu memechiw julay kesene 24 
eske hamle 24 lewuyiyit bedigami endemiqerb geltsew yematsdequ hidet 
yehulunm yehibretesebu kill endemiyasatf amelkitewal 

adisu yepres hig rekik yehizbunina yemimeleketachewn aka It asteyayet 
yakatete lihon endemigeba ewnetegna dimokarsi balachew hagerat tim higoch 
yemwetut mhizbu asteyayet selemdabiru mehonum mister harmut hes ameleketu 

befrederik erbert stiftun fawundeshin yeityopia tewekay yehonut mister 
harmut yihin yalut yemegnagna bezuhan balemuya setoch mahber balefew samint 
bazegajew siseba yenetsa pres asfelaginet asmelktew besetut asteyayet new 

yihin aynetun hig benetsa wanegna teterkami lemihonew hizbna 
lemimeleketachew akalat qerbo tilk wuyiyitna asteyayet endisetibet madreg 
yemelkam astedadema ewnetegan dimokrasi menor milikit new 

yih endale hono ewnetegna democracy balebet hager yep res hig mawtat 
asfelagj alemehonun lenoch higoch lepresum endemiwulu mister harmut 
tenagrewal 

• Observation : six sentences out of the given 14 sentences including the 

title are extracted by using a condensation factor 41 % . 100% precision 

and recall is attained by assigning weights as stated above. 

The result obtained by adjusting weights in the system using the first news 

item is carried to the next adjusting weights set (D6 = 0.30 I and D5 = 7). 

The carried we ights from the first adjusting weights set resulted Ifl a 

maximum of 50% reca ll and 33.3% precision at 39% condensation. This wi ll be 

improved by changing the most effecti ve diagnosti c units in the next adjusting 

weights. 

Summary of adj usting weights using second news item 

Adjusting Diagnostic Hig hly Effective Max . Reca ll Max 
weig hts units affected diagnostic unit achi eved Prec isio n 
set achieved 
I 6 D5 = 8 fi x D5 4 1.6 66.6 
2 5 0 6 - 0 .32 fix 0 6 50 83 .3 
3 5 D5 - 10 fix 0 5 66.6 83 .3 
4 5 0 6=0.35 fix 06 100 100 
5 5 No effect 
6 5 No effect 

Table 4.4 Su mmary of adjusting weights set two a t 39% condensation 
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• Observation: The system is trained to extract 12 sentences out of 

28 sentences at a condensation factor of 43% percent. 

• The maximum result obtained in these adjusting weights is back 

referenced to the first adjusting weights set and the average value is 

carried to the next adjusting weights. I.e. 06=0.3255, D5=8.5 

The carried weights from the second adjusting weights responded 83% 

precision and 83% recall at 30% condensation when applied to the third news at 

34% condensation factor. 

Summary of adjusting weights using third news item 

Adjusting Diagnostic Highly Effective Max. Recall Max 
weights units affected component achieved Precision 
number achieved 
I 6 05 = 10 fixD5 [00 83 
2 5 06 = 0.34 fix D6 [00 100 
3 5 No effect 
4 5 No effect 
5 5 No effect 
6 5 No effect 

Table 4.5 summary of adjusting weights set three at 42% 

• Observation: The system is trained to extract 6 sentences out of 18 

sentences at a condensation factor of 34% percent. 

• The result ob tained is back referenced to the previous adjusting 

weights and the average value is carried to the next adjusting 

weights . I. e. D6=0.333, 05=9.25 

The carried weigh ts trom the third adjusting weights responded 60% 

precision and 60% recall at 60% condensation when applied to the third news at a 

condensation factor 36% 
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s . h ummary 0 a I)Ustmo wei Ii h ts usm.g ourt news Item 
Adjusting Diagnostic Highly Effective Max. Recall Max Precision 
weights units affected component achieved achieved 
set 
I 6 03=5 fix 03 80 60 
2 5 02= 5 fix 02 100 lOa 
3 5 No effect 
4 5 No effect 
5 5 No effect 
6 5 No effect 

Table 4.6 Summary of adjusting weights set four at 36% condensation 

• Observation: The system is trained to extract 5 sentences out of 14 

sentences at a condensat ion factor of 36% percent. 

• The result obtained is back referenced to the previous adjusting 

weights and the average value is can'ied to the next adjusting 

weights. Le. 02=4.5, 03=4 

After adjusting weights in the model developed, the weights are fixed to 

the values that showed better performances in the adjusting weights conducted. 

These values are going to be used by the system to generate summaries of news 

items. 

Finally the weights of diagnostic units are set to : 

Unit ID Diagnostic unit Weight 
01 Weight of title 100,000 
02 Weight of title words 4.5 
03 Header sentence 4 
04 header sentence words 2 
05 Key words 9.25 
06 Percentage of keywords to 0.333 

use 
D7 Cue phrases 25 
08 Paragraph start/end sentences 2 

Table 4.7 final weights assigned 

The system with the final weight is run on each of the adjusting weights 

news items again and average Precision 80.4% and average Recall 64.5% is 

achieved at 38.5% condensation. 
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high frequency. The less frequency of a word forced the use of more 

number of words. As a result of this more number of words is used to 

determine the sentences to be extracted. This dissimilarity is observed 

because no stemmer is used in the system. The use of good stemmer 

module may reduce this problem and decrease word dissimilarity. 

The conducted test reveals that the model did not reach the saturation point 

on the adjusting weights. A better adjustment can be done by incorporating a 

stemmer module and exhaustive list of stop words. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion 
This research has proposed a system that automatically extracts summary 

of Amharic news items. The system uses the extraction approach to 

summarization, where the summary is generated by picking out the most 

important point containing sentences of a text. 

The system was developed by integrating selected statistical and natural 

language processing techniques adopted ITom prominent works in the area of text 

processlllg, information retrieval and automatic text summarization for other 

languages. 

The model developed was trained with four news articles in 124 

independent iterations by changing one of the fi ve mining unit s at a time. The 

diagnostic units used are titl es, title words, head sentences, head sentences words, 

end sentences, paragraph starting sentence, cue phrases and high frequency key 

words. The title is extracted as it is and the body of the news is tried to be 

condensed. 

Evaluation of the system after adjusting weights resulted in 70.4% 

precision and 58% Recall while condensing the size of the news to 38.5%. These 

results are obtained after adjusting weights of the diagnostic units in the model 

using fo ur news items in 124 it erations by aITecting six of the eight di agnosti c 

unit s used in the extraction system. This investigation revealed that the use of tit le 

wo rds, percentage of key words and weight assigned to key words are the top hits 

in cap turing the core po ints of a news text. 
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The obtained result shows that by using sentence extraction approach of 

generating summaries it is possible to automate the task of generating summaries 

of news texts. Further NLP diagnostic units like nouns and adjectives can be 

added to this system to improve the performance. 
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5.2 Recommendations 
The following recommendations are forwarded for further study to the 

improvement and upgrading of the proposed system to its uppermost and the 

development of general Amharic text summarizer. 

I. The application of a good stemmer module wi ll help in the reduction of 

words to their root. Word vari ations due to language necess ity could be 

minimized and the frequ ency concept of Luhn (1 959) could be used 

wisely. 

2. The availability of a standard Amharic corpus for testing the text 

processing systems will help a lot in measuring the performances of text 

processing systems in an objective way. Hence a standard Amharic corpus 

should be developed. 

3. Exhausti ve lists of language necessity words - sometimes cal led stop 

words - will help in easy remova l of these words from freq uency li sts in 

stati stical approaches to text processing. Hence its development would 

worth a lot. 

4. Further study could be conducted as a continuation of thi s work to include 

more NLP, statistical and heuri stic parameters with thorough list of stop 

words and good stemmer module. 

5. Based on this foundationa l study, further research can be conducted to 

develop a ful l-fledged Amharic document summarizer. 
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Appendix one 
Amharic news text summarizer (Amhasum) model system in perl 

Written by kamil Nuru 
June 20, 2004 Addis Ababa 
Faculty of Informatics, Department of Information Science, AAu 

Requirements: 
• Input file to this system must be tokenized for titles, words, sentences, 

paragraph initials and paragraph ends. Refer the MYXML parser in 
appendix two. 

• A file containing li st of stop words must be placed right under the C 
directory by the name stop_words. txt. 

How to start it: 
• After properly installing perl on your system copy the code to notepad and 

save it. 
• You can then run the file both from the perl window and from the 

command prompt. 

'JlfA',!! 'f 'j If r' ;';,;, ';' t ! 'j'';'/ 'IN '/N((" tt l'S!' 'j ';' 'II;' I I START #####1:' ';' 'W 'JUNK;';' '## If " If ';'I rK '/##1' r. ''##8######## 

print "yezenaw simna adrnshia yet new?lnln" : SARGV[OJ=<STDlN>: 
print "Inlnbemin yakJ lasatircw?lnln"; SARGV[lJ=<STDlN>; 

#S~ATIONPARAMETERS ____________________________ ___ 

o/oIequ"mi = ( ~btedergual\b', 25, 'Ibtegellsuallb', 25, '\astawekellb'.25,); 

Swt{RES) = 1000000; Swt{yeRES_qalat) = 4.5; # title/title word 

$wl{mcgbia ) = 4; SI'.1{yell1cgbia_qalat) = 2; # beginning of paragraph/ph_words 

Swt{ankets_mejemeria) = 2; 

S"l{ankets_ll1cchereshia) = 2; 

$wt{qulf_qal) = 9.25; 

Swt{yckulfqall_meten} = 0.333; 

# start of a paragraph 

1/ end of paragraph 

1/ keyword 

#no _of key words 

#ANAL YZER USER SPEClFlCA TIONS ____________________________ _ 

SARG VIO J="e: llpcrilltraimng I.tst" ; 

SARGV[ I J=38; 

if (Idefined SARGVIOI) {print "ye taJ zenaw?In"; exit; ) 

c1sif (!defined SARGV[ II) {print "yemasatiribetin meten alawekum.In" ; exit; ) 

if (SARGVI II > 100 II SARGVIII < OJ{ print "kezero-ll1eto bieha .\n"; esit;} 

open FILE, SARGV[OJ or die "alkefet aIcSARGV[OJ Icnibab :S''': #Try to open the file 

$condcnsalion = SARG VII/I IOO: # calculate aLirard lIlt!(en 

whiJe($_ = <FILE>){ 1/ for aU line in the newS 

#ASSIG N WT TO PARAGRAPH STARTS __________________________ _ 

ir(S _ ~ /<.xI) {Sweight2 = S\\1{ankets_mejemeria) ; ) 1/ Assign \\1 to mcgbia arefienegcr 

else { Swcigh12 "" a, } prillt " YEAI'IKETS MEJE,\ !ERlA WOGI =$\l eight 2 J l "; 

#olhcr\l."i.sc \.'. cighl is zcro#CHECK TIELES ___ _ ______ ________ _ 
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if(S _ ~ f<RES>1) ( 

Srest = S'; 

@res = split(l<VRES>. 'f, $rest); 

It check for title 

# discard rest of line 

# discard after <lRXS> 
Srest = "@res" ; # conven back to string 
@res = splitW· ·?<Q>I<VQ>. ·?<Q>I<VQ>· ' f, Srest); #print @res; prints the title words 
push(@tiUes, "@res"); # create a list of title words 
unshift(@res, "0); # create title index (no detailed index needed) 
Sscntcnccs{"@res") = SW1{RES) ;) 

#NALYZE MEG SENTENCES ________ ____ ___ _ 
if(S_ ~ f<iv1EG·'1>1) { 

S _ ~ f<MEG ID='(. *?)'f; 

Srest = S'; 

@header = split(f<VMEG>. 'f, Srest); 

Srcst = "@header" ; 

/I check for header 

# extracl header id - resull is in $1 

# discard rest of line 

# discard after </MEG> 

@header = splil(fA. ·?<Q>I<VQ>. *?<Q>I<VQ>. 'f, $resl); 

/I conven back 10 string 

#print @header; # 
push(@headcrs, "@res"); # crealc a list of header words 
unshift(@header, SI); # place header id al beginning 
Sscntenccs{"@header"} = $",1{megbia}; ) 1t#1I####IIprint $scnlenccs("@header") ; 

#IDENTIFY SENTENCES AND MAKE A LIST OF WORDS _____ _ 
if($ _ ~ f<S. "1>1) ( 

$_ ~ f<S ID='(*?)'f; 

$resl = $'; 

@sentencc = split(f<VS>. ' f, $resl); 

# check for sentence 

# extract sentence id - result is in .$1 

# discard resl of line 

# discard after <IS> 
Srcst = "@scnlencc"; # convcn bac~ 10 string 
@scnlence = splil(r. * ?<Q>I<VQ>* ?<Q>I<VQ>*f, $rest); # prinl @senlenee; #!talJ the 

sentennces 

unshift(@sentcncc, SI); /I GIVE ID TO SENTENCES 
$scntences{ "@senlcnce") = Swcight2;) ; #print "\n" ,print $sentcnccs{"@sciitclICC"}; 

#ADD TO T1-lE WT OF A SENTENCE IF IT IS AN END SENTENCE, ____ _ 
i[($_ =- f<Vx>f) { Sscntcnccs{ "@SC n1cncc") ,.= Swl (ankcls_mcjcmcria) ; ) ) 

# if end of p'trdgrdph increase weighl of lasl senlence 
elosc(FILE); # CLOSE THE FILE HANDLE 

#prinl "\nnews litlc=@tiUes "; 

$scntcnccs{ "@rcs"}; print "\ntillc \\ords\n": 

wlllie«S _' $wt) = caeh('Yosenlences)) ( 

;fl; ,.l.-ord_list = split; 

while(Sword = poP(@word_ IiSI» ( 

= &slclIl ($word); 

Swords_frcq{$\\-ord} += 1: i} 
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;; convert to lliTJY [0 put in hash 

# go Ibm each word and pUI in hash /I Sword 



@SOrted_ words = sort { SwordsJreq{Sa} <=> Swords_freq{Sb} } keys %wordsJreq; 

II#I#tprint @sorted_words; 

open(FILE, 'C:\\stop _ words. txt'); 

S_ = "@sorted_words"; 

while(Sword = <FILE» (chop Sword; 

s/\bSwordlbllg; ) 

# OPEN THE FILE OF STOP WORDS 

# MAKE LIST OF STRINGS 

# MAKE THEM ON A LINE 

# SEPARATE WORDS 

close FILE; # CLOSE THE FILE OF STOP WORDS 

#DETERMINE KEY WORDS TO USE AND ASSIGN 'lulf_'lal wr TO THE KEY WORDS_ 

@sorted_words = split; # convert string back to a liS! of words 

Sw = Swt(yckulf'lalt_ mctcn} • @sortcd_wordS.""; # no. of qulf_qalat = %' total words 

for(Si= I;Si<Sw;Si++) ( 

Squlf_'lalat{pop(@sortcd_words») = SW1{qulf_qal) ; ) 

#REMOVE STOP WORDS FROM THE TITLE SENTENCE, _______ _ 

foreach (@titles) ( 

open (FILE, 'stop_ words'); 

wh.ile(Sword = <FILE» { 

chop Sword; 

s!\b$word\bllg; 

# go through evcry Litle 

# OPEN THE FILE OF STOP WORDS AGAIN 

# remove newline fTom word 

close FILE; # CLOSE THE FILE OF STOP WORDS 

#MAKE A LIST OF TITLE WORDS AND ASSIGN wr yeRES_qalat TO THE WORDS 

@ words = split; # split into scperate words 

foreach Sword (@words) ( #print "$wordln"; # for alllhe words 

$qulf_qalat{Sword) += Swt{yeRES_'lalat) ; )) 

foreach (@he.ldcrs) ( 

open(FILE, 'stop_ words') : 

whilc($word = <FILE» { 

chop Sword; 

# remove newline from word 

s!\bSword\bllg; 

close FILE; 

# OPEN THE FILE OF STOP WORDS AGAIN 

#print Sword;# removed words 

# CLOSE THE FILE OF STOP WORDS 

@ words = split; #print @ words;# split into 5Oper"te words 

#ADD THE ~Y1" OF A WORD IF IT IS HEAD WORD, KEY WORD, CUE \I/ORD 

foreach Sword (@ words) { #print @ words; # for all tl, e words 

$quJCqalat{$word} c= $w t{ycmcgbia_qaJatJ , }} #ADD TO THE \\-1" IF HEADER WORD 

foreach Sword (keys o/oqulf_ 'lalat) { 

foreach (keys o/oSCfllc nCCS) { 

#print o/oqulf_qaJat ; #key words used 

if(lSword/) ( Sscntenccs{$_ ) += $qulf_qaJat{Sword) ; J }) 

#ADD TO THE wr OF A SENTNENCE WlTH KEY WORD 

foreach (keys %scntenccs) { 

forcach $tcquamioch (keys '%lcquami ) { 
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if(lStequamiochl) { 

$scntences{S_ ) += $tequami{Stequamioch);) » 
@SOrted_sentences = sort { Sscntences{$a) <=> Sscntenccs{Sb) ) keys %scntences; 

Sw = Scnndcnsation * @ sorted_scntenccs.""; #APPLY CONDENSATION FACTOR 

for(Si= I;$i<Sw;Si++) { 

push(@atirara, pop(@sorted_scntences»; ) 

foreach (@atirara) { 

# print "lnln@sorted_sentences"; 

# extract every item from atirnra 

# convert clement to array @scntence=split; 

Sid=shift(@scntence); 

push(@ids, Sid); } 

Sids = "@ids"; 

open FILE, $ARGVlOj ; 

while(Sline = <FILE» { 

# exlmet first id element 

# convert back to string 

if(Sline ~ I<RES>/) { # check for tiUe 

@ title = split(l<VREs>.ol, Sline); # REMOVE END TITLE TOKEN MARK <IRES> 

$xml = "@ tiUe"; 

@ title = split(/A. *?<RES>/, $Iine); 

unshift(@tiUe, 'RES: '); 

SxmI = "@ tiUe"; 

&parsc _ xml_ scntencc(Sxml) 

if($line ~ I<MEG *?>/) { 

# convcrt back 10 s tring 

# REMOVE BIGfNG TOKEN MARK <RES> 

# PUI tiUe id at front 

# convert back to string 

# check for header 

Sline ~ I<MEG lD='(*?J'/; # extract header id - resuIL is UI S I 

Sid = $1 ; # backup $1 

if(Sids ~ lS I /) { # if id is in our targeled list Ulen oulput scntence 

@header = split(l<VMEG>. *1, Sline); 

$xml = "@header"; 

# REMOVE END MARKER </MEG> 

# conven back to string 

@header = spliter. *?<MEG. 0?>1, $line);REMOVE TOKEN MARKS <MEG > 

unshift(@header, "Sid : "); 

Sxml = "@header" ; 

&parsc _"'Ill _scnlencc(Sxml) } 

# PUI id al fronl 

# convert back 10 string 

if(Slule ~ I<S*?>/) { # check for scnlence 

Slinc =-- /<S LD= '( . -'10'1 )'/; # exlfdel $CllIcJ1Ce id - resul( is UI .$ i 

Sid = SI ; # backupSI 

if(Sids ~ lSI /) ( # if id is III our targeled list Ulen OUlpUI scnlence 

@scnlence = split(l<VS>. *1. Sline): # discard aller <IS> 

$x.ml = "@scntcncc": # com"crt back 10 string 

@scntcncc = spliler. *?<S. *?>I, Sline); # discard before <S .... > 

unshiJl(@scn lence, "Sid :") ; II PUI ld al front 

$xml = "@ scntence": # conven back to string 

&parsc _.\1111 _ sclllen",,( S.vnJ) , , , 
J J J #Prilli "\n@sortcd_words": 
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#OPEN A NEW FILE AND PUT TIlE SUMMARY IN TIlE FILE ___ ____ _ 

print "Inln SUlIUIlaI}'lnlnlt @atirara"; RlNTS THE SUMMARY TO STANDARD OUTPUT 

#print "\uTOP SCORING SENTENCE=@beader"; # TIlE TOP SCORING SENTENCE 

open(OUTFILE, ">D:I\A TlRARlloutput.t>.1") or die "output.txt n MEKFET AL TERCHALEM: 

$1"; 

print OUTFlLE "atiraralnln" ;print OUTFILE @atirara; 

close (OUTFILE); 

c1osc(FILE); # CLOSE THE INPUT FILE 

IITIflS IS TIlE END OF TIlE PROGRAM YOU CAN FIND TIlE OUTPUT OF TIlE 

##PROGRAM IN OUTPUT. TXT 

sub parse _ xmI _sentence { 

$_ ; $_[OJ; s1<Q>lIg; s1<VQ>//g;s1<BR>I«VBR> /I(lg; s1<QUOT>' <VQUOT> fig; 51 <' ?>lIg; 

51<, *'!>/Ig;) 

N/J!;,IIJ1I/H/l.';'lfA'HN!;,IIIIIJfI## end of code HA'#A'A'II#:'I##A':\'/;'!lHA'/;'!lHNIf;,//;,# 
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Appendix two 
MYXML parser developed for Amhasum in perl 

Wrinen by kamil Nuru 
June 20, 2004 Addis Ababa 
Faculty of lniormatics, Department of lniormation Science, AAu 
Note: This local parser is developed for Amhasum and it is quite different from 

the SGML. The tags are also local to Amharic language. The parser 
tokenizes the fil e for title, paragraph start and ends, sentences, and words. 

Requirements: 
• The Amharic input file containing the news item to be to be tokenized 

must be fully Latini zed without affecting the punctuation marks in 
Amharic. 

How to start it: 
• After properly installing perl on your system copy the code to notepad and 

save it. 
• You can then run the tile both from the perl window and from the 

command prompt. 
• You will get the output in the C directory by the name "myxml" 

.... f' ... .. " iff! rrr '" " ........ ;':',· .. ,'/:'u::,··,· W' '//IN " '" START Wi .. ' ·{U ·· .. ·'S ·;' 'i,"" ·· .. i· . .. ; ':T:Hf)" "Hh' .... ';"'H!",' . Til " ;rUI 
print "yezenaw simna adrashia yet new?\n\n"; 

$ARGY[Oj=<STD1N>; 

#$ARGV[O]="c:\\yepress.txt"; Ilopen the comment for direct feed offile 

open FILE, $ARGY[OI or die "Cannot open $ARGYIOI for read :$!"; 

while($_ = <FILE>){ 

tr/[A-ZJ![a-zJ!; s/j/g; sf ; I<RES> <Q>I; 

sf I<VQ><Q>/g; 

s/\?/\./g; 

S/'L!<VQ> <VRES>/; } 

sAnIIn Ig; sf I<X><S><Q>/g; 

if{$_ =-/<X> <S> <Q>/){ 

sA.InI<VQ ><VS><IIX>InI, } 

sf \. <VQ><Q><VQ><Q><VQ><Q><VQ><Q><VQ><Q>/<::-·./Q> <VS> <VX>/; 

sA. <VQ><Q>/<VQ><VS>In <S><Q >/g; 

S/<VQ><VR..ES>\n <X><S><Q>/~JQ><VRES>\n<X><MEG><S><Q>/; 

print $_; 

$parsed = $_ ;} 

open(OUTFILE, ">c:lloutput. txt") or die "output. txt n MEKFET AL TERCHALEM: $1"; 

print OUTFILE $parsed; 

close (OUTFILE); 

###ii##i#i##########ii# end o f code ######iriiirir#iHi##i#i##iiiiirii# 

78 



Appendix three 

Amharic news item Taken fonn Reporter news paper (May 2004) 

'1'IHI /'I"'1 -)olO-O oY:1-}- ""AlllN.\ .r .... r. 9" .... 1I.P'1-f'1mC h!,:"'1"":'f-;: 

(H./'I.e IIh"}~;;: '}.e'l-t: ;J-J'l1. U1C 'l'1I11 h"'1l1<)<;''1-1: .eA:t 
/'I"'1M-"'1~ ·O'm.p9"n -}- f'7"'1 h'~"'1.If' ~JA,/; ~m-: : ), ........ 11. 1I1f~·n, '}-J'l}?' 
1Ih.:'f. h.e n./ h.~·fl "I.e. n'M}?, nh.~-'l'Oll 1·m.pOD"} IHIl-"IIO-'} 
"'1o'r"'1C OD;f"l l' -} ;:I··ar.j\ 'l' l·y.:r· .e~l;J/'I· :: IIh·lJtl<;'m· «oil/I.» 'l.e ~1-
IlU6 f''''1.;J·f!.Wfm· Y::t'r"'1P'1' C; "I,'-arar-H- h"}.'W·9" -th+c;f:r·") 9""} 
YUA '1·11 oo·H·'PA r"'l./'Iar' n-H,tIA /'Ioo<)'}C '1'<)'}- Yflt..A~J .e1f<)A:: 
II ~ t.. <) ar OD <) 1 C f' 9""} :'f fI ar '1 "} 11 If-?-' ,,; h /'I A 'f. <) ..,. Yo;1 ;1"'1. no If<) 'f ar "} 
~ar:: h -}Yo "'l. ·io·1I11m·'l· ~,'5:.9"'/'Im- OP';fT-i .rA-'·/'Imnd· f'9"I'I'? lm·, 
MA/'Ioo- .... .etr} ooAoll-f.;f:'f"} 'r,?IlC "If!. fI"'1'PA f''''1.If"} f'llut flar'l' 
"'19"<TJ'}' MA;ffl' ~m·:: h,~ /'II\.U "'m:J'7i f''''l.If~m· ~'r'lI f'9u "}UJ&-'fm­
f'tJ. ~'l'01l arm. -f.:'f f''''l.t..1'11 ar"} f'llut /'Iar'l' ), "}-'l.f nom- 119""} ooAh­
OOI.P&-+ hIJCl'far? f''''1. flar 'l' ,1'1: ""ooA(" 1I'l'<)+ ".Yo '?t..ar f''''1.I.P~ 
(lfioolf<);l'ar 'Iar:: 

tlllU II-Mf' noAh- ~'7cr' ),")~ «"'1'1:.pC ~ar no/'lAm'}» h.e~+ 
{'·I· .... l,"l'fm·: hM''''1t oolfe;'fm·e; fliLU' '1''7IlC OOII;1:e:;J-'fm- ),fltJ.L .... 
hII P':'f h'l: .rAm ~ P' &-?-':'f 00,,0 &- 'far .e;J-m:J' A: : II T'F II. 7i"} "'l.-'l.Y 
I\.,..,.C ),..-}·r-A·Y f""I1;J~+ «f'.p, .p'H-» )'e; «-'1.9"11.11» r ':'-'l.r- Yo&-"'1P'":f 
),"}-'l.tJ- 1~ IlUCy-y.;f'f'ar flU1I'O A(le; (I;J"' Mh.Y'l1-: IIfl"'1'far -r&-&­
~,fltJ.l\r9" " 'm'<:),: ooU'e; 'far .e ~'1 &-A:: n"·fI.e 11h"-"'1 m<TJ "Ill'''''' 
f'UlIl'l'I\lI ll'l:ll-:'f n fl'1 .,.ep A A e; n h.:'f h}?' n. If-tf ), "} ~no l:cl 9""}~ 
nuolfn hf'}ll'1l1' oOU''l''far, nrm.e; ffJll.YP':Y. f'-I'Yol'}' 're;-f.:r-, rn.pom­
O"'1ohl\- h'l:1'<;' f''l'C;'"'' 1>&'I.PC f'1f'1-"'" h-f. Milar t..lYo .e1AlIl\-:: 

II ' l'Il.e f' .p , .p 'H, «), e; «,It 9" 11.11» r,:. -'I. r- Y: &-"'1 ?-' l ' e; I' .... ;" :e: 9" 11 C 
t.r+C ),VttJ-9" «"'1/'1'<:» OTA' f'1-.pa. -/,h;J-;J-.e "'1M''''1tf : oo--U,m. 
t.\,"'1'1""-rh-"Irh-uP' : n-l'I\]m' f'·I·h;1·;J-.e f',:,p .. r- Yo-t JPI?-'1' OOP't.r 
00"}1Y:: nolJ.ll -}- f'''''I.P~ oolfe;'far"} f' T'FII. 7i"} "'1.'<:..1' I\. "}1'C f'n.+r-A'.r 
'I-mt AIC ·i7-1\. .,.t..&- }?'1AM-:: A/C n-I\. .eu, 1'·IIIlI· -}· f'':'-'l.r­
Y::&-"'1?-'''; tJ-1'I1'<;' '}00;J- Clllt..ar .... 9"'1...,. no~notJ' 1I1'hOlO+ m.p,}- ~ar:: 
.e-tiar 11.1!o "'1.r'P.A .... OA 0"'0] "'1,1lt'l.lJ. 'P. f'fl"'l.'1.h.7i">fl 9"tJ-C f'·/,.pool 
'Iar:: 

(1),,'1: ),,9" ,:..<:. r- 0f'''''1- 9 O'}+ "I.e f''''1. "'''IIIt..ore; On. +r-A' Y ':'-'1. r­
"'1;:1- P'C6L"+ f''''l.~'}oom· «f'.p·i .p1+» u·/'I'}- '}oo-}· YUA flM .. 1· h}?' 
n.: flIl-/''PAA m.e;: flIl1J! CluA : flflll.-f.:Y. ~'4'>e;: II+.<:C notJhA II. <:C 
1I11"'l.7!Jm· uJA,/;~-}' mIl1· ... t'l.YM·9u C 4'o}?';tA:: II-'/-l" ;.1.)':(1 oo.plO· 
o),h-.ee; oe;.e. 7~ IlUCY1: notJhA .rflm· '711'711 hfl·/,"'1(' oolf'1-"} Yoll4'>+ 
1I1-'1"}' 1'001.5:.00 'l' ),~-C1 ;J-A:: 

OM9" h.p'l: T'FII.7i"} "'1 . .<:.Y II.-H·C r'}/'I9" h.p'l: TC'7t'rcr':'f 
9"t/-'/'A T':'I\..<:-i+ "'1.fl tl6fl !JChC MILU· 1I .I!o t'l.YflU,. t)1l.},. lI .I!om··i 
r"'ODlar hh9D fl -}- <>t.e~"'" f'floo-'1.h. 7i"}e; f'IlUC.e. /'Ior'r 11'7;1+ nolf'1-"} 
}?, 'IAM-:: hlLU- UOJ ;J+ f' 'rm{!]{!]m- 11.1'0 lI"'1fl·"''1t'l'l: 1''''l.t..Mar' 
r'/'ODlm ooAoll+ M.Il-:'f f''''111I1UlI}- r.<:r-:'f ;1C -,·.p"·lIC ),"}.I!o+ 
oo""lll ),'j.<:t'lil'}· r"'l. 7A,/; 'lar: : 

IIfW· 1I.I!o f''''l. "'CO- 1·h;J"';1-.e 5:./r"'1?-'"f oolJ.ll;J"''f'ar"} 
I''''l.Y5:.C'H· mt'l"" 'Ot'lar O·'· II·I.~ 'l'<)·f·":f "I.e ~ar ' I'e; -f."; 
hY::"'1~/""ooAtJ¥"f YI\-O+ Mce; lluA nn.p4'> ()"'1m"" IIflY "I.e 
Y'rlfll9" fl&- t'loofl&- -}' }?'L'<:A :: 7°Jt I'lY" '/ II.m-}~ 1''''1.711- A"'1'<:'P. 
~C7.-f.:'f I,I\- ),~1In /'I"'Iflm1Y:: tJ-'1.;J"'?-':'f'} fno;f;fl\-: : 'l'e;1: 0"'l.1C1 
h" ' he;m" ),0 ' , OOlPl -}- hY:C'}m' 1''''1.1;''·-}- 5:.&-0.911' ),.e ;h~9":: 
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}. "} ~9",'tt\. 1'''1.w(l.<;. 'J M:"1~ / l' ooA t)>pf n-Mh- 1'<77. II~ 'Prar 1"'­
'llJCy-l· ~"-m?h- : : ~nar9'" 'f'c,' r}- Y.."ICfD n"1lJn~M' H"}f: Yh- r}-'} 
h?>,;r'f'J hh-;r'f }.(\..y.:y. 1I.e-r, lI"'1arfTJ rr9'" Y"ItfA:: ~lJ ~"I<fO hlr~C; 
(lC;~ 1'-flllar (}.')~ I'f:C1.;f'rar) 1'''1.4>l~ '17. 'llJ~Y+' lloo"A ~l"<:A: : 
nlrll-t. oot)hA 1'<77.~~7ar m,t)t- ~"1h 'r r1'ooAIJ'Ji"} 4>A·O ~tI ~'I."<:A: : 

r«4>, ~"i+» h'J «.<t9'"1l.'l» t..<tr- f:?"1?>":f hoo?1-rar 0&.+ 
O+w'J'J n~'CIl+ r-vt- .... .e 111'(1"'1<;' rtl ~'l'n·o (I?>':f M *C ;;-:7i"'k 
4!il:l:7i-t"-t<t'kon h'J fl.1' .... I1~ M"1.'1()ar ooA6h+ 1I1r1l+ "9'""};r+ 
ilAmC,' -M'f';tr'PA :: l,(lN'l?f''J' hl,"'l.&C,· hh.,Y room' ~o<;. :: r4>, ~"i,}­
Oh. +r-A-Y mll~ '0"," nrj-wt- 'f''J-l. .....e yrj-~tI~ l'ooJ!oo~yar rh"1C?j' *,* ~:t-"1 ooif~' .e~1t-A:: hr-vAm'lro' n:t.... r«4>, ~"i+)) r'·roM'· 
hh'}'<;' roY.. I\. .... ro· hr-";"i;J1l noouA n"'Ly.17- -}-~IJ?>:r- .pmll:: 

Latinized fonn of the above news item 

TIbeb lemahberseb ediget endemiwul yasayu misalewoch yegeter admachoch. 

Beteley be endegna aynetu tadagi hager tibeb kemaznagnanetu yilik lemastemaru 

binitekembet yegola endemihon giltse new. Asasabi behonebin guday be ech ay v aids lay 

beteley bekine-tibeb tetekmen hibertesebun mastemar mechalachin tawko tiretoch 

yderegalu. Beabzagnaw 'sebald" aynet bahiri yemitaybachew dramawochina chiwuwutoch 

endihum tiatrochin min yahl gib metitewal yemilewn betikikl lemenager tinat yasfelig 

yihonal. Bedefenaw menager yeminichilew gin bizuwoch aselchina tedegagami 

mehonachewn new. Endeminisebkewna endeminilew sewochachin yaltelewetut 

yemininagerewn silalsemu sayhon meliektochchin tegbar lay lemawal yemihon yrbahiri 

lew! mamtat silalchalu new. Andu lezih tetekach yemihonew netib yeminiserachew 

yekinetibeb wutetoch yemifelegewun yebahri lew! endiyametu bemin melku meserat 

afebachew? Yemilew tiyake temeliso betinat tedegfew yemiseru balemehonachew new. 

Kezih beteleye melku degmo ende 'mafker new meselten" aynet yetesakalachew. 

astemari mehonachewna lezihu tegbar mezegajetachew eskiresa kesewoch at yaltefu 

sirawoch menorachew yitawekal. Bepopulation media senter ityopiya yetezegaju 'yken 

kignit' ena "dimbiba" yeredio dramawoch endihu getsebahiriatochachew lehizb libona bota 

eskiagegnu, besimachew terara eskiseyem tewedajmehonachew yinegeral. Beteley 

keketema weta lalut yehibreteseb kifloch besine tewaldona be ech ay v zuria endemereja 

minch bemehon eyagelegelu mehonachewn betena tabiyawoch yetederegu tinatochin 

teksew bemaekelu kefitegna yetinat ofiser yehonut ate abebaw freed yigeltsalu. 

Beteley "yeken kingnr ena "dembiba" yeredio drarnawoch ysak jember tiyatir 

endihum "maleda" betep yekeretsa teketatay mastemaJia "sabido mehondology" 

betesegnew yeteketatay yeredio dramawoch mesria menged meseret yeteseru 

mehonachewn yepopulation media senter yeityopiya teteri doctor nigusie tefera yigeltsalu 

Doctor nigusie yihin yegeJetsut yeradio dramY'Jcchu whuletegna amet baJefew samint 
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Summruy generated by the developed model during training 

tibeb lemahberseb ediget endemiwul yasayu misalewoch yegeter admachoch 

beteley yeken kingn! ena "dembiba" yeredio dramawoch ysak jember tiyatir 

endihum maleda betep yekeretsa teketatay mastemaria sabido rnehondology betesegnew 

yeteketatay yeredio dramawoch mesria menged meseret yeteseru mehonachewn 

yepopulation media senter yeityopiya teten doctor nigusie tefera yigeltsalu 

beteley keketema weta lalut yehibreteseb kiftoch besine tewaldona be ech ay v 

zuna endemereja minch bemehon eyagelegelu mehonachewn betena tabiyawoch 

yetederegu tinatochin teksew bemaekelu kefitegna yetinal ofiser yehonut ate abebaw freed 

yigeltsalu 

be e fem radiyo beyekenu 9 seat lay yemitelalefewna beityopiya radiyo mata 

sinchit yemidegemew yeken kignit whulet amet yahil sile eh ay v sine tewaldo tena silegoji 

bahil sile setoch chikona betidar mekakel liner silemigebaw gitsenet wezete siyastemir 

koyitwal 

yeken kignit ena dembiba yeredio dramawoch kemetsafachew befit betiwenana 

bedirset sira lay letesemaru yekinetibeb sewoch sile sabido methodology ena litelalef 

silemigebaw melkt lehulet samintat siltena tesetwachewal 

bealem akef population midia senter yealem aket programoch mikitil prizedant 

mis kns barner silezihu zede siyasredu sabido zedewun yekemerew keamist aynet 

yekominikation ena yebahiryi lewt higigat mehonun yigeltsalu 

kezih beteleye melku degmo ende "mafker new meselten" aynet yetesakalachew 

astemari mehonachewna lezihu tegbar mezegajetachew eskiresa kesewoch at yaltetu 

sirawoch menorachew yitawekal 

bezihu zede yemikerbu teketatay dramawoch meseretachelVn yemiyadergut 

telek bilew betekahedu tinatoch lay sihon temelkachoch yalubet agerna bahil tenkiko 

lemawok beziya lay yatekorem sira lemesrat yiredal 

bepopulation media senter ityopiya yetezegaju )ken kignif ena "dimbiba" 

yeredio dramalVoch endihu getsebahiriatochachew lehizb libona bota eskiagegnu 

besimachew terara eskiseyem tewedajmehonachew yinegeral 

beabzagnaw "sebaki" aynet bahiri yemitaybachew dramawochina chiwuwutoch 

endihum tiatrochin min yahl gib metitewal yemilewn betikikllemenager tinat yasfelig yihonal 

betireka tajibo mekrebu beikuyna senay getse bahiriyatu mekakel yalew gibgib 

astemari mehonun debiko begugut yemidemet adirgotal 
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andu lezih tetekach yemihooew netib yeminiserachew yekinetibeb wutetoch 
yemifelegewun yebahri lew! endiyametu bemin melku meserat aJebachew 

Appendix four 

Amharic news item Taken form Reporter news paper (May 2004) 
"hlJJ-~'}- h.,hhfl.. i rOD~'}-TIlIL /\lJJ-'r ,e.,.OIlAI? 

G-8 "hr-f-'ll'l- r"'l.;1-(J)4!'''' I'M"'l:r-'} MU'}'''' I'fiI'\~?- "7C:r- OD6fP:r- O.pCIt­
'l~{:H- fl· OM I'n<J:61" 'J-I:.e OM-'''' 'j·mY.e'j-lJJ-O;t-A:: hlU'Oe; h~-C;Y 
;JC O'rYYII "nJwo IIM:61) .,.'}!: IJ-'1.;t- ,NJ-l'''' t'lT'rro- "1J'lQro-'} 
llooCI:+ ooC'I i'OC ~,(J)-'l"r'PA:: 

nY11~ro- '/yn'}!..<;'lD- 1l<J:/\ lion,) lU'fi'} lIonh'lhA "h'}D'f.;fAe; IItLU·?" 
nfl&.1\7. "hCI:;t- h/~"'l.Y~l"}- 7AO'PA:: K,v nCiT?" _11', Ylln+ '/-I:.e 
c'l..11',} M&.I\7.lJJ- uu-l-'lnCC; oo-l-;J711 Q<;'C <;'C nnl~ro- '1J''''}~<;'lD- 1l'l:1I 
1100'; <'I.eII'I (III"-m- '/ Y~:m- tl<J:1I lIuO I lU'O'} l'IuolJl\/tA C; "'lfl(J)'/~' 
.erA ~nc: : 

fI?"I'/: rnll~7- mc:)'. n'I·~;J;J"'l. (\II h.+r-fr Y J'~(r'r ·M.e 1\1Iv.'!­
'If "00;1")-; MAtI MU I '}- "'l..1I.ft-'} I'h . . 1-I'-A' J' V71·0 "1"'l0- nlU·f} 
/I?"i·n 'PfI'}'C,' "'1"l . .,. UD(l;J>I"/:'j ~OC:: ~,Wj9U QC'j h?"M- "'l.IIX '; 
fh.,rl'-A' J' ihll·0 "h"Y:'7 h'l!: Oll'~ 1'S"""f} 'h(O'r :r-'7C 'h IY.. "'l.(\;J>.e 
~,fI</>rm'PA :: 'h/~tLV n.e'/'/: h~;J 1I"'111(J)'/Y: 1Jh.+r-A-Y dD';~/II'}- ;JC 
hMr 'l')h: hll.lI-:r- 1I;J7i ur>,}'7fJ;t-'rC; O;r(J)4! "II?" "''''1: 00,}'7f1;t-'1! 
YAII"" ~·C"Y:·y.:r· ;JC 11"0 n;Jt- 10 ,ot-II '; ; ·oll(J)·r l,.p(rj6l'}, ;faVi 
"<'Iro-'f>'PA: : 

I''''l.o,;,+ lit- 9", h'j~lJ'~ IIC11lm· ~--;-H' ;;: hCI:;1' ... .e li"'I-I'I.C 
.eA.p: III1M:;t- f"'l..n"Y: 11.... ""'l t·"I.... 'I.e 1'1"'17'11 flh. ')-1'-fr J' oo·}"JfI·)· ,:JC 
~dILm· h'j~"'L(l';': l"j(nC oo(\L'/- A <T']'/' 1I"'1f14-4-'/- h·iJU"l.LI!,. : 
f'rJ'mlD- 1'«f\<J:·t 'd,» TC"It-?" 'h'~"'l.~"J~ : h.+I'-A'Y f~.I'.6.:Y·lD­
«I' Y:u'!'i· iI'~<'\ hfl·/-t- ·j;Jt» hm··j 1Iff'J Y.: L"I l]Oo'j'711'/' ;JC U"J(l)­
hl~<T']:r.;. IJ-tt- 'JA~'PA ::J'Ar 'J·n·I-'PA:: -/' '7fJC I\.e 'hV'..Y(J)·O"", 
110000'1-1- (J).6!:" \')I"·jOm· I' ,;-j;;":: Il;J>A 1"/--h7D lflm··j IH'''/ClC -/'CI'UDW ' 
h v\.Y<'Iv.'j I'fIL;1' r7f·)· MI'}:: 

«I'ODt.+ .ell)' O(J)''!' ·JIl~p>:r· lI uDt.)·'/'m· "',e .eflN!' -rjlHl'i 
7·An,)- h l-'tJ' &./'J- f<T'].Y ~C7e; I''hC'1l rc+r h. :-'tY!:'7 f"'l.Y JoC: ~lD-» 
·nllm· n"IA~ M)'f.Lm-;J-A:: 
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mlu 11-'l.;l'Tm- -,.OPllCl"m- h'}.r.. hm-C7'fn h.JIlTlmC 2006 q,S"', 

Y:l.ll 0'011' tlAII-:f 10t,m- OYHlD' ODt,-"" 'I.e \"OD-/'r l"m:}>"'L~T on'O'''1 

\"u<f.Y l;rJ'f' 1Im-'f' h '}-'tOPITl 'h '}.r.. "'L1."7~ 1Al\ 'P A:: \""'1 Yi'i"'1'i' "7A'I\ 

\"lf~ \,,-/·m:}>"'1. ~-.,.. on'OT \""'LY l;J"7'f' \" ont,-"" .elf;l' 1Im-'f' ("Land 

Reform") h'}-'t.r..l."7 OD11-1-T 'fl1' ... .elf'} flOPC., "7f1?TlD- h,}'IC h..h..h 

fl2004 011-11+ )1tt:1I-:f: 02005 O"'t;I;\,"'1t OAII-:'f· (I.-I')' )lAII-:f Mh 2006 

q ,9" 1."7qt> 0." ... + I1-ft+ hAft·:f .eu ftm-'f' h'}-'tIJ'l.Y:S'" h'}.r..u<f.YOl.;l'-I: 

h'i' ftlto 1IlD-'f OD/"7f1''''''} 'h1Y."'U."71- 7,il9"l.lD·0;l'A:: 

mlu I'ODt,+ TII.A ftffi.'f II-tj' 1''''1,~'''m- "'.o/"l,lD·'i' +A'" 'f'Y-I: 

1'0117,1--"" mc::'f' l'oDt,T .elf;t' IIlD' 'f I''''LII'')'I ~1C h.rhMo' .. "7 .e."Oft'1'A 

lD.e I''''LA ~m- : :h,fhhY.."7 h I.r.. ;rc·tr: h '}1.OD/"7ll,""r fl·'-Y..;J;J'"l. 

lI'1\U·tt:9" II:}>Ar 1''''L'/A7.m· M;r '>'11:: ont,T OOD'j'7{I')' "''f1'C 'hIJt 

II.,A (lftn.·""~ ·"" 'h'}.r.."'1.eY?l : ont,+ 'h'}.r.."'1.ei'i'f hlY.."'1.eIlID'f 

1I'''Y.;J;J'''1, .e'i'7?A:: Oh'l\17,''''' 7,(/. ''''' ~'f'O 1,YtI f"'LYi'lrCOT 

hODlIlJll'r'i' TC"7t ·r ~m-:: 

MIIU I'ODt,+ TlI..fI. tlm- ' I' m.er I'ODt, ·.,.. .e11;J' 1Im-'P lD.er 

O~(j- !1:')* !Land Reform! MIA r'} q.e H- tlm-'f 1''''LJ'ont'lh·l- ~lD-? 

h.fh'>'J.'.."7 hODtllJlI' ''1 .".eZ:A "'7I1T ~lD"? m.ell ODIJlI.;J'T YAIY~ 

hODftlJh')' ~lD- I'ont,+ TlI..fI. lD.er I'uot,:'- .eli;t' ftm-'f' 1"'-lJllm-? 

n~·I(/. :}: 'I.e h.fh'>'J.'..i foot,.j , TlI..fl.m-1 </'.eC oot,+ OiA 

h.ei'i'f'S'" : h.et'llD'f'9" .eftm- nOl.m-'} +-f Oi A .etl;l' 'h 1Y..1'i' 

h.e.<,q.Y:r : ODt,.j- 1,'j.<' .. i'i'1'9" : 'h'i-';.lIm'f9" 7,yy.Cir "'7 1I;t' 1· 1 

h.el.t'lr:: I' Yllm' h!1:9" hfh7l'O 'fq.r h ,}'IC h.e.y. 1''''7{]·,.lJhA :fiC 

7,lIn+ "'711;J'1"j 'h' j)t llN'l 'j "I.e lIoo.JII"}-c; p>N'l1 mil'!> 1I"'7y"·l.i 

'hllhm",oulD- Y:l.ll I'ODt,o}- TII.f1.m-1 flt'lm-'f' .e'IC"'7A "'7t'1;t':'f''} 

,>,.eY.t'I9":: lI,rll.e M,u·~, 'lJl f''''7.;J'flD· fh.uhJ.'..a, ~,II'IS: 'h'iY. ['0.;1> 

"1['1 7iJ'6~b "'7ll;J-m-l!Y «f''';'jll oo,}']Y: 11"'11 fltJ.l.l.;J'ID· h,e7Y..Y:r» 

1"''l,A OIlIY~' r ;J'lD</' '1m,:: 

Latinaized form of the above news item that is put into the parser and then to the 

system after the necessary pre-processing 

Ewenet ehadeg Yemeret policy Lewet Yekebelal? 

G·B eyetebalu yemitawekut yealemachen sement yebeletsegu ageroch meriwQch 

bekirbu baderegut sebseba yeafrican guday besefat teweyayetewbetal. Kerehabuna 

kedirku gar beteyayaze ajendam leafrica kend hunela tekuret se tew akababiwen lemerdat 

mereha geber awetetewal. 
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beyazenw haya andegnaw kefle zemen rehab lemekelakel endemichalna lezihum 
asfelagi erdata endemiyadergu geltsewaJ. Yeh bergetem mehon yaJebet guday sihon 
asfelagi metebabema metegagez mnor nom beyazenew haya andegnaw kefle zemen 
sayhon balefew hayagnaw kefele zemen rehaben lemekelakel masweged yechalen neber. 

simintu yebeletesgu hageroch betedegagami sele ityopiya yanesut guday laJeM 
haya ametat keselsa sement million yeityopia hezeb gimashu berehab, bemegeb wastena 
matat mesekayetun neber. Ahunem bihon amest million yeltiopia hezeb ejig kebad 
behone yemegeb etot chegir enedmisekay askemetewal. Enedezih ayenetu adega 
lemasweged keltiopia mengest gar kealem bank, keleloch legash mengestatna betaweku 
alem akef mengestawi yalhonu dirijitoch gar honew begara enseralen belom aketachawen 
asawekewal. 

Yemiserut sira min endehonem zerzerew dingetegna erdata lay kematekor yilik 
lezeleketa yemibej lela amarach lay lemageth keetyopia mengist gar abrew endemiseru, 
yegeter meseret limat lemasfafat endemiredu, yeteyayaznewn yeseftinet program 
endemidegfu etyopia yenedefechewn "yedihinet neqesa' strategy ewun lema'dreg 
kemengist gar honew endemisru hurlu geltsewal, qualm gebtewal. tegbar lay endiyawlul 
kememegnet wuchi yeminlew yelemn. bequal yetekemetewn betegbar tergumew 
endiyasayun yebereta mig not alen. 

"yemeret yizota lewt geberewoch bemeretachew lay yibelt genzebna gulbet 
endiyafesu yemiyadergna ye ersha mirtinim endiyadig yemiyaderg new' bilew begillse 
asfirewutal. 

Bezih huneta temesrilew end awropawyan akontater 2006 amele mihret dires 
bebizu kililoch geberew beyazew meret lay yemulu tetekaminet mebtun yemiyaregagit lewt 
endimeta endemidegifu gellswal. yemayashama ena gilts yehone yetetekaminet mebt 
yemiyaregagt yemere! yizota lewt " land Refomn" endiyaderg megefafat bicha sayhon 
bemerhagibrachew anlsar ende awropawyan akotater be 2004 be hulel kililoch, be 2005 
betechemari beleloch 50st kililoch, eske 2006 degmo bekerut hulet kililoch yih lewt 
endikahed endemiyaberetatu ena lezih le,.,1 mengistn endemidegifu asmirewbetal. 

Bezih yemeret polisi lewt zuria yeminesaw kedamiwna tiliku tiyake yebeletsegut 
hageroch yemeret yizota lewt yemiluG1 neger ehadeg yikebelewal wey yemil new. Ehadeg 
ende partim, endemengistrn betedegagami betshufm beqalm yemigeltsew aquam ale. 
meret bemengist kutitir enji begil balebetnet endemayiyaz, meret endemayshel 
endemaylewet betedegagami yinageral. Be atsnol arat netib eyale yemiyasemrebel 
amelekaketna program new. 
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Silezih yemeret poIisi Iewt woym yemeret yizota lewt woym benesu quwanquwa 
nand reforml sibal min aynet lew! yemiyamelekit new? Ehadeg amelekaketun keyiruaJ 
mallet new Weys meseretawi yaJhone amelekaket new yemeret poIisi weym yemeret yizota 
lew! yetebalew? 

Beneger<l:hin lay ehadeg yerneret polisiwn keyro mere! begil ayshetim. aylewetim 
yilew yeneberewn tito begil yizota endegena ayfekdm. meret endishetim. endilewetim 
ayadergm malelachin aydelem. yeyazewn aquam kehizb tikim antsar ayto yem<JS1eka(e! 
chigir alebet maletachin endji siltan lay lemekoyetena siltan tebek lemadreg esketekemew 
dres yemerel polisiwn bilewit yigermal malelachin aydelem. beteley bahunu gize 
yernitayew yeehadeg akahed ende eqa gizhi ena shiY<l:h mastawekia "yeteshale menged 
ketegegne becheretaw aygededim' yemil rnehonu yetaweke new. 

Alanually generated extract of the above news item by two professionals 
(linguists) which is used as a larget extract. Note thai sentence extraction is used 

ewenet ehadeg yemeret policy lewet yekebelal 
g-8 eyetebalu yemitawekut yealemachen sement yebeletsegu ageroch meriwoch 

bekirbu baderegut sebseba yeafrican guday besefal teweyayetewbetal 
yemiserut sira min endehonem zerzerew dingetegna erdala lay kematekor yilik 

lezelekela yemibej lela amarach lay lemageth keetyopia mengist gar abrew endemiseru 
yegeter meserel limat lemasfafat endemiredu yeteyayaznewn yeseftinel program 
endemidegfu etyopia yenedefechewn "yedihinet neqesa" stralegy ewun lemadreg 
kernengist gar honew endemisru hurlu geltsewal qualm gebtewal 

yemayashama ena gilts yehone yetetekaminet mebt yemiyaregagt yemeret yizota 
lew! • land reform' endiyaderg megefafat bicha sayhon bemerhagibr<l:hew antsar en de 
awropawyan akotater be 2004 be hulet ki liloch be 2005 betechemari beleloch sost kililoch 
eske 2006 degmo bekerut hulet kililoch yih lewt endikahed endemiyaberetatu ena lezih 
lew! mengistn endemidegifu asmirewbetal 

simintu yebelelesgu hageroch betedegagami sele ityopiya yanesul guday lalefut 
haya ametat keselsa sement million yeityopia hezeb gimashu berehab bemegeb wastena 
matat mesekayetun neber 

"yemeret 'Ilzota lewt geberewoch ber..eretachew lay 'Iibelt genzebna gulbet 
endiyafesu yemiyadergna ye ersha mirtinim endiyadig yerniyaderg new" bilew begiltse 
asfirewutal 

bezih yemeret polisi lew! zuna yeminesaw kedamiwna tiliku tiyake yebeletsegut 
hageroch yemere! yizo!a lew! yemilutn neger ehadeg yikebelewal wey yemil new 
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yeh bergetem mehon yalebet guday sihon asfelagi me1ebaberna metegagez binor 

noro beyazenew haya andegnaw kefle zemen sayhon bale few hayagnaw kefele zemen 

rehaben Iemekelakel masweged yechalen neber 

Extracted by: 

Date ______ _ Date ______ _ 

SummaI}' generated by the developed model during evaluation 

ewenet ehadeg yemeret policy lewet yekebelal 

yemayashama ena gilts yehone yetetekaminet mebt yemiyanegagt yemeret 

yizota lew! ' land reform" endiyaderg rnegefafat bicha sayhon bemerhagibrachew antsar 

en de awropawyan akotater be 2004 be hulet kililoch be 2005 betechemai beleloch sost 

kililoch eske 2006 degmo bekerut hulet kililoch yih lew! endikahed endemiyaberetatu ena 

lezih lew! mengistn endemidegifu asmirewbetal 

yemiserut sira min endehonem zerzerew dingetegna erdata lay kematekor yilik 

lezeleketa yemibej lela amarach lay lemageth keetyopia mengist gar abrew endemiseru 

yegeter meseret limat lemasfafat endemiredu yeteyayaznewn yeseftinet program 

endemidegfu etyopia yenedefechewn 'yedihinet neQesa" strategy ewun lemadreg 

kemengist gar honew endemisru huriu geltsewal qualm gebtewal 

benegerachin lay ehadeg yerneret polisiwn keyro meret begil ayshetim 

aylewetim yilew yeneberewn tito begil yizota endegena ayfekdm meret endishetim 

endilewetim ayadergm maletachin aydelem 

yeyazewn aquam kehizb tikim antsar ayto yemastekakel chigir alebet maletachin 

endji siltan lay lernekoyetena siltan tebek lemadreg esketekemew dres yemeret polisiwn 

bilewit yigermal maletachin aydelem 

'yemeret yizota lew! geberewoch bemeretachew lay yibel! genzebna gulbet 

endiyafesu yemiyadergna ye ersha mirtinim endiyadig yemiyaderg new" bilew begiltse 

asfirewutal 

yeh bergetem mehon yale bet guday sihon asfelagi metebaberna metegagez 

binor nora beyazenew haya andegnaw kefle zemen sayhon balefew hayagnaw kefele 

zemen rehaben lemekelakel masweged yechalen neber 
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Appendix five 

Amharic news item Taken form Reporter news paper (May 2004) 

I'mlL.r: :r'iC'} (\oD<j;;t--;' I'flllm'1- 1.'1' .... 1: ~C(lf-'} "'l<j;b.-;':: 

n1t.+r-kJ' noollN'I.r: h.r:"'! hAA t,~-;' h'J-f-f- 1.1It(I;":r; nhC"'l1I'J 

hm? .. ~· ?C .t-yy"fn+ Il .... 'fm- ihoo'1"f- ih.em;t-'fm·'} YIlJ/'I': : h"'l.mA ..... 

1.'}.r: dO·f· itu hC;·f·:f· oot,hA ll9",+ oo·f. llIJ h,}-'\. I'llU ";fiC Mil 

h ·i~It'~· 'I'C;·f·f- yf\ytl·:: II,O.emT h"'l.mtl-'\. 1000 ih'l'J-)' oDtlhA9" 96.8 

YU~ h,}~-'· ml'l-'\. .e'1";t-~:: .eU'} f-iC I'I"'lM'l1- n·t-;1'1'I oom'} I'fll'lm'1' 

1.'P'I1: ~C(I:r'} 1I'I't-T'J lI·nl1+ "'l<j;t--;' l'iA .e'lA:: lULU dD'y I'·t-M~ 

~C(I:r· on<iC "'l/'l'} ~ i'1" n'hCillC;C; nmfl..r: 9"h,}y·;, 1"''1. '1"-I:'}'} 1111-

'h'j Fr· I''''l.;t-~ i :>.eA ~\ 'i~ "'lY.t-:e: T .e~mt-A:: 

1.'1''11: ~C(I:f' I'hC;·H·'}c; ih'lC;+'} m:n+ <PJf\~i: 1'I-r.JH-9" 

Wj' ·n~') l'.JldD'; 1I0D ;t-'}A?" 'I.e Yfi- fl.if~· .e'}lJA: : 1''h'J,y,:r'} filS 

hoomnp h'.l.J'9" I'ImllJ~' 1I..f.";f onm-lI.r: M:"'! hAA Y~ 1''''1'1'I'IJI 

1.11'lT'} m. n -;' dDm II P'j oOlll-l'l~'-i /'100mI'll 1'fPJ.S'fI:Y.A T~ruc-)' 

l'<PJflmn'I' ;> .... &.'1-;. h1.'I''I1: '1C(I";f .emn:l'A:: 'I'c;.f.f- h ,-':onllh-I:-} 

1l1t.·)'r-A·Y I'h,)··y·f-'J 1',0'1,).-)- filS 1t7Ai/'l°')' nMI'I<;'m· I'fPJ.Y-t-ll·lm· 

1"''l.mM,m·'} ih'l,} m~ 'J-'} nun-,'ar na>"l~";f 'hC;T 'I.e ytl~1l1'1 ~m-:: 

O.fI-j·C ltCll hllY. I'td'r-A-Y 1.'1''11: 'IC(lf- <PJUIIC T t.tV','}-)· 

1.·f1.rr':r; 0l/1.1(";f 1''''l.-}1\711··''' IIA9".r: 1.'I' .... ~f- 'h '}~It''1 Ylll-':~:: lIu'l'Im'l 

lJtloo Y'i f1mS -t-*"'1-)' l''''l.mA ..... -)- I'll'J ·n: 4,'PC 10 hoo,Y, {,.ellA 'I'?": : 

hllO hl.lY I'IA9".r: 1.'I' .... ~:f. 1'0'" Y '"l7i'1'iJ' p'Am'l unflm-1: f1hJ':7' mf\~ 

hlY.It"1 '1m· !'fPJ."i'/';'+: : 

!"M9" mS'l I'MI'lT ooC'" .r:C"7:·H· /lA9"J: h'l' .... J!:f· !'on-Y 

"'1i'ii'iS' F'Am'J f1ooflm+ 11<j;-j' r,' h7'1 <PJIICII;J''f'm, (,.em,??":: If'.?" 

MlltJ V' /'I-)' l'1-rJllo;..,'" un'}iP;)")' .r:CJ':-;' 1.t, .... + ,eo 'l,eH,} pAm'J 

I'onflm ')' ,j·"/rIC II~Oo. '$00 ) " )' ' ;·.J$'Pl'I' A :: MLU?" {''''I.Om--)· ?"tny'/· 

«!'~,'l·r·:Y· ,[".). ·flII·9" hA ·"'/09" Ilhm:l' .... .e m·rn. 1- nA)'!'II')'9"» I'<PJ,A 

oDln-'j r'\.{I'/·C IlCfI .e')A '/;'1 ':: 

r'\.{H'C llCfl hl!.'I/l(}-·}· 1l1t.1-r-A·Y arfl'I' 862 1.'1'1\1: '1C(I:Y' ;'/'1 ':: 

t'l"'l.pr,: 1'<PJ.YfI:Y·A P't- 'hrTh'Jm~ '1m-:: fl o,, ·y,t-'1':t: hAl..: hAt.: I' P'I­

~r"JClC ,/-Y,' tl ·Y·T h ·jy' '''1.;J'.ec; .eU?" tl.U'·j \' ;ri'im· !'rMI?"' i -" :l:ou. 

/lon'Y" ''1''!: I''''LYflt.A 'Jm' l I' /-" t · O'P'/A ')Y 11t'l"'-"J.I\')-: tl/'l<PJY.t·:e: ./.') 

11I't"'1+/"fl j" j ' '1'! '1m-:: 
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Latinized fonn of the above news item 

yewelid chigim lemeftat yeseletenu awalaj nersochn mafral 
beetiyopia bemewled edme killil kalut enatoch abzagnochu beergizina kewelid gar 

teyayazinet balachew himemoch hiywotachewn yatalu. kemiwoldu and mete shih enatoch 
mekakel simint meto seba andu yezih chigir seJeba endehonu tinatoch yasayalu. behiywot 
kemiwoledu 1000 hitsanat mekakel 96.8 yahilu endetewoledu yimotalu. yihn chigir 
lemaskeret belechale meten yeseletenu awalaj nersoch betiratina bebezat mafrat yegid 
yilal. bezih muya yeteselefu nersoch menor malet degmo beergizinana bewolid miknyat 
yemimotutn bizu enatoch yemitadeg hayl endemafrat yikoteral. 

awalaj nersoch yenatochinena yehitsanatn teninet masadeg legudatim betibkina 
yekomena bemetagelm lay yalu lihonu yigebaJ. yenatochin tena kemetebeq aquwyam 
lewetat setoch mew led edmie killil yalu yemawaleja akaJalin teninet metebeqena mewledin 
lmewesen yemiyaschil timihirt yemaschebet halaiinet keawalaj nersoch yitebeqal. tinatoch 
endemiyamelekitut beetiyopia yeenatochina yehitsanat tena agelgilot beabzgnaw 
yemiyatekurew yemiweledewn hitsan wede gon bemetew beweJaj enat lay yazenebeie 
new. 

Sister kiros kebede ye ityopia awalaj nersoch mahber presedant abzagnochu 
welajoch yemigelagelut belimd awalajoch endehone yasredalu. Beseletene balemuyana 
betena tequamat yemiweledut yehitsanatoch kutir asir kemeto ayberltim. Kezih akuaya 
lelimd awalajoch yemuya mashashaya siltena mestetu be ejigu wesagn endehone new 
yeminagerut. 

Yealem tenana yehitsanat rr.erja dirijitoch Jelimd awalajoch yemuya mashashaya 
sitena bemestet kefitegna egeza maberketachew ayzenegam. Honom enezih hulet 
yetebaberut mengistat dirijit akalat yih aynetun siitena yemestet tegbar kakomu ametat 
tekotrewal. Lezihm yemisetut mikniyat 'yeenatoch mot bizum alkenesem Beatekalay wutet 
aJtayebetim" Yemil mehonun sister kiros yigeltsaiu. 

Sister kiros endegeletsut beityopya wust 862 awalaj nersoch alu. Kenezihm 
mekakel 350 yahlu yemahberu abalat nachew. Yekerutinm beabalnet lemakef yemiyaschil 
sir eyetekenawene new. Bemuyalegnoch alfo alfo yesine-megba- gudletoch yemitayena 
yihm lihon yechalew yehikimna tekuamu iemuyategnochu yemiyasfeligewn yesira 
megelgeya kalemamual~ kalemaderajet ena kaiemakreb yetenesa new. 
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