






































































































" 

Automatic stemming for Amharic text: An experiment using successor variety approach 

comparison is only one value, that value is taken as cutoff value. If there is more 

than one value available, the biggest value is taken as cutoff value. 

In the next step, the given word is segmented by using the result peak and 

plateau cutoff value. If the cutoff value is zero (i.e., there is no value that satisfies 

the condition) the word itself is taken as a segment. For the above example the 

peak and plateau cutoff value is 25. Therefore, the word "Iemetenten" 

(IIOD-/,,}-/' '}) is segmented into "Ie" (II) and "metenten" (OD'I' ,}-/',}) and stored into 

the peak and plateau segment file . 

Finally, depending on the frequency of occurrence of the segment in the peak 

and plateau segment file , one of the segments is taken as a stem. When the 

frequency of the segment is less than the fixed value (i.e ., 8 for this particular 

research) , it is taken as the stem of the word. For the above example, the 

occurrence of "metenten" (OD'I''}-/''}) is less than eight and it is taken as a stem 

for "Iemetenten" (IIOD'VH"n 

4.3.2.2 Successor variety generation based on Entropy 

Algorithm 

The algorithm of Successor Variety Entropy method is shown as follows 

Step one : Determine the successor varieties for a word . Take 
a word from the corpus and name it EntWord : 

Starting from i=lto the length of EntWord : 
i . set a user defined variable list c alled 

EntropyList which has t wo parts (string 
ii . To calculate the Entropy cutoff value 

For the rightmost i letters in EntWord : 
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a i length of substring form EntWord 

c = character at i+l 

Dai = list of words in the corpus which starts 

with a 

IDai l = number of words in the corpus which 

starts with a 

I Da i I = number of words in Dai starts with a & char 

at i+l is c 

iii . To calculate the Entropy value for successor j by 

using 

H = i'Ix~ I Daij I x log IDaijl!lDail 

/"1 I Dai I 2 

Store the result in to EntropyList.Word=a and 

EntropyList . frequency=H . 

Step 2 : To Segment the word by using the entropy method: 

i. Set the variable named ~ntropySegment list , with 

type String 

ii . For j starting from 1 the length of EntropyList 

If (EntropyList[j-1j.frequency < 

EntropyList[jj . frequency && EntropyCutValue < 

EntropyList[jj . frequency) 

EntropyCutValue=EntropyList[jj . frequency 

temp= EntropyList[jj.word 

j=j+1 

iii . If (EntropyCutValue ' =0) 

EntropySegrnent . addElement(temp) 

EntropySegrnent.addElement (EntWord(temp . length ())) 

else 

EntropySegrnent . addElement(EntWord) 

iv . if the content of the corpus ends 

Goto step 3 

else 

48 



" 

Automat ic stemming for Amharic text; An experiment using successor variety approach 

Goto step 1 

Step 3 : To Select the segment as a stem by using the Entropy 

method : 

i. Set a variable named EntropyStem 

ii. For each segment in EntropySegment List 

for i starting from 1 up to the length of 

EntropySegment list 

count=O 

temp=EntropySegment[i] 

for j starting from 1 to length of 

EntropySegment list 

if (temp==EntropySegment [i]) 

cDunt=cQunt+l 

if(count<=7) 

EnrtopyStem.addElement(Temp) 

iii. If the selection of the stem ends write the 

content of the EntropyStem content into EntropyStem 

file 

Exit the process 

The first step is giving the word to the stemmer. For example the word 

"Cewatacewn" ((.r.l.'I';t·;"m·")) is given for the stemmer as an input to be 

stemmed . After reading the input word, the program opens the corpus file . Then, 

it generates the sub list that starts with the same letter with the test word from the 

corpus. After that the i length prefix of the word , different successor characters 

that follows the given prefix at i+1 position and the frequency of occurrence of 

each successor character at the i+ 1 position of the given word with in the subset 

corpus is stored into a single file. In addition , the prefix and the number of words 

that begins with the given prefix are stored into another file . The following table 

49 

I 
J 



• 

Automatic stemming for Amharic text An experiment us ing successor variety approach 

depicts sample of the successor variety generation for the test word 

'Cewatacewn' from the input to stem list file . 

Table 9: Sample Successor Variety generated and the successor letters with 

their frequency of occurrence in the corpus for the word "Cewatacewn" 

Prefix Successor variety letters with 

their freguencll of occurrence in the cor(;!us {Daijl 

C e', k", I", n", q", u" 

Ce I", m", q", w' 

Cew a' 

Cewa f 

Cewat a' 

Cewata $", c", w" 

Cewatac e" 

Cewatace w' 

Cewatacew n' 

Cewatacewn $' 

Table 10: Sample the prefix of the word and its number of words in a text body 

beginning with the i length sequence of letters in the corpus (0«;) 

Prefix Number of words beginning 

with the given .,refix (oa;) 

C 19 

Ce 12 

Cew 5 

Cewa 5 

Cewat 5 

Cewata 7 

Cewatac 2 

Cewatace 2 

Cewatacew 2 

Cewatacewn 2 
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When these two tables are available the calculation of the entropy value is done 

by applying the Entropy formula and generates the successor variety table which 

contains the prefix of the word along with the entropy value of each prefix . 

H · j~"" I Da.ij I I IDa;j~Dml 
al= ~---. x Og 2 

j " I Om I 

The sample ca lculation and the result table are shown as follows . 

Number of D al values are available at table 3.3, frequency of words that contain 

prefix (J. with successor character j (IDali!) is available in table 3.2 

For i=1 , a= 'C', 

Entropy value of 'C' = (- 8\19 * log2(8\ 19)) + 3(-2/19 * log2(2/19)) +(- 3\19 * 

= 2.31346 

For i=2, a= 'Ce' 

Entropy value of 'Ce' = 2(-2\12 * log2(2\12)) + (-3/12 * log2(3/12)) +(-5\12 * 

= 1 88792 

For i=3, a= 'Cew'; i=4, ex= 'Cewa'; i=5, a= 'Cewat'; i=7, a= 'Cewatac'; i=8 , a= 

'Cewatace'; i=9, a= 'Cewatacew'; and i=10, ex= 'Cewatacewn' have a single successor 

letter j , therefore the results are similar. 

Entropy value of 'Cew' = (-5\5 * log2(5\5)) 

=Q..Q 

For i=6, a= 'Cewata' 

Entropy value of 'Ce' = 2(-2\7 * log2(2\7)) + (-3/7 * log2(3/7)) 

= 1 55666 
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Table 11: Sample Successor Variety generated with the calculated Entropy value 

for the word "Cewatacewn" 

Prefix The Entrol2~ value of the I2refix 

C 2.31346 

Ce 1.88792 

Cew 0.0 

Cewa 0.0 

Cewat 0.0 

Cewata 1.55666 

Cewatac 0.0 

Cewatace 0.0 

Cewatacew 0.0 

Cewatacewn 0.0 

To determine the cutoff value of the successor variety entropy method, the 

system starts to compare the entropy value of each prefix with its previous prefix 

entropy va lue, if the result is greater than the previous prefix entropy value it 

assigns that value as an entropy cutoff value. For the above example the entropy 

va lue of the prefix 'Cewata' (1.55666) is greater than 'Cewat' entropy value (0.0). 

Therefore, the entropy cutoff value is 1.55666. 

The next step is segmenting the word. If the entropy cutoff value is zero then the 

word is not segmented . Otherwise the word is segmented at the point the entropy 

cutoff value is equal to its entropy va lue of the given prefix. For the above 

example, the entropy cutoff value 1.55666 is equal to that of entropy value of the 

prefix 'Cewata', therefore, the word 'Cewatacewn' (I,Q, 'I':1"r:m"}) is segmented 

into "Cewata" (I,f.\, '1':1') and "cewn" ('r:tD-'}) . 

Finally, the stem of the word is selected based on the frequency of occurrence of 

the segments in the entropy segment list. For this example the segment "Cewata" 
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(aJ.'p;f·) appears in the entropy segment list less than eight times, therefore it is 

taken as a stem for 'Cewatacewn' (MJ,'P:FI:","}) word. 

4.3.3 Testing Method 

The performance of the system output was measured using a program 

developed with the Python language for this thesis . Algorithm of the testing 

program is shown as follows: 

1. Read ManualStem file 

Set the variable named ManStemList as type string 

for i =0 to ManualStem . length 

temp=ManualStem[i] 

for j=O to ManStemList . length 

if (temp==ManStemList[j] ) 

break 

else 

ManStemList.append(temp) 

2. Read PeakPlateauStem file 

Set the variable named PeakStemList as type string 

for i =0 to PeakPlateauStem.length 

temp=PeakPlateauStem[i] 

for j=O to PeakStemList.length 

if(temp== PeakStemList [j]) 

break 

else 

PeakStemList.append(temp) 

3. Read EntropyStem file and assign it for EntropyStemList 

Set the variable named EntropyStemList as type string 

for i =0 to EntropyStem . length 

temp=EntropyStem[i] 

for j=O to EntropyStemList.length 

if( t emp== EntropyStemList [j]) 
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CHAPTER FIVE 

EXPERIMENTATION AND ANALYSIS 

5.1 INTRODUCTION 

In this chapter, the experiment conducted by using the prototype and the findings 

from the experiment were reported. In addition, the corpus, training and testing of 

the system were discussed. 

5.2 THE CORPUS 

For the purpose of this research , corpus was obtained from Walta Information 

Center in electronic form . The size of the total corpus is 6270 words. Since the 

corpus is news items, the domain of the corpus is so diversified that it includes 

topics like political , economic, sport and religion. A sample of the text documents 

along with its transliterated equivalents are attached in appendix 2. 

The Training Set 

The total corpus was divided in to two parts as a twenty-eighty proportion 

randomly . Eighty percent of the corpuses, i.e., 5016 words were used to train the 

stemmer. 

The Test Set 

After taking the training data from the corpus, the remaining twenty percent of the 

total corpus, i.e., 1254 words were used as a test data to measure the 

performance of the prototype system. 
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5.3 TRAINING THE SYSTEM 

The initially developed system was trained by using the training set and adjusted 

continuously to improve and get a better performance. Some of the modifications 

wh ich resulted in significant improvement in the performance of the system are 

discussed as follows: 

• In many words, the number of occurrence of the first character with 

different successor characters are high, it leads the system to get a wrong 

segment point for both Peak and plateau , and Entropy cutoff points. The 

researcher solved this problem by ignoring the first character frequency. 

Because, the researcher believes that there is no (may rarely occur) 

single-character stem as discussed in the preceding chapter on 

tokenization. 

• In successor variety Peak and Plateau method multiple pick points were 

found within a single word . For example, the word "bemegenaNa" 

(0001'1;;:) has four pick points that satisfy the condition of peak and 

plateau algorithm cutoff point: after "be", "beme", "bemegen" and 

"bemegenaN" as shown bellow. 

Prefix 

b 

be 

bem 

beme 

bemeg 

bemege 

bemegen 

bemegena 

bemegenaN 

bemegenaNa 

Number of different characters after the given prefix 
21 

32 

15 

20 

6 

2 

3 

1 

2 

1 
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But except after "be" (which is the correct cutoff point) , the other pick 

points lead the system to wrong cutoff point. Therefore, the system was 

adjusted to assign the biggest pick point among the candidates for the 

peak and plateau cutoff value. This adjustment gives a good performance 

improvement for the system. 

• The input corpus for this research work incorporates a diversity of topics. It 

makes some difficulty to apply the rule of selecting the stem when the 

segment occurs less than or equal to twelve times as suggested by Hafer 

and Weiss (1974). For this research (because of the limited corpus size 

and domain diversity) , the occurrence of the segment was adjusted to five 

times to get the right stem, by observing progressively. 

5.4 TESTING THE SYSTEM 

After training and making some adjustments to the developed system by using 

the training set, the final program was tested for its performance by using the test 

set. The analysis of the output of the program on the test set is discussed as 

follows. 

The system is run on the testing set after being trained on the training set. The 

·.system, after reading words from a file containing the test data, produces the 

. stem that was judged to be correct using peak and plateau , entropy and 

complete word methods. After generating the stem of the test words and getting 

the stems by using peak and plateau, entropy and complete word methods, the 

output of the system was compared with manually stemmed results 

automatically. 
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The stemmer was tested on 1254 words (20%) selected as a test set from the 

total corpus for each of the three methods (peak and plateau , entropy and 

comple~rd methods) and the following results were found: 

CQ9 G Peak and plateau method properly stemmed 71 .85% (901 words) of 

the total 1254 words. Out of the 28.45% wrongly stemmed words, 

20.49% (257 words) were under-stemmed and the remaining 7.66% 

(96 words) were over- stemmed. 

• Entropy method properly stemmed 63.95% (802 words) of the total 

1254 words. Out of the 36.05% wrongly stemmed words, 18.66% (234 

words) were under-stemmed and the remaining 17.39% (218 words) 

were over-stemmed. 

• Complete word method properly stemmed 57.99% (727 words) of the 

total 1254 words. Out of the remainder 42.01 % words, 13.64% (171 

words) were over-stemmed, but for the remainder 28.37% (356 words) 

there were no stem generated. (The total stem generated by using 

complete word method was only 679) 

Hence, peak and plateau method out performed entropy and complete word 

methods on this given test set. ~ 

5.5 DISCUSSION OF THE RESULT 

The total corpus of test set was 1254 words. The expert judgment stem of the 

given test set produced 876 stems. This process reduced the size by 31.63%. 

In the first testing result, Peak and plateau method properly stemmed 50.7% (636 

words) of the total 1254 words. Out of the 49.3% wrongly stemmed words, 35.9% 
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(450 words) were under-stemmed and the remaining 13.4% (168 words) were 

over- stemmed. On the other hand, Entropy method properly stemmed 44.2% 

(554) of the total 1254 words. Out of the 55.8% wrongly stemmed words, 28.8% 

(361 words) were under-stemmed and the remaining 27% (339 words) were 

over-stemmed. 

As indicated in the result the performance of both Peak and plateau and Entropy 

methods were low. The reason is that, the result of the successor variety 

stemmer was compared with the expert judgment that was performed by 

stemming words into their root form through removing infixes, prefixes and 

suffixes. However, the system developed in this research only confiates words 

into their common term . For example, words like "Cemrew" ffil"'illr and "Cemro" 

ffi l"'C' were changed in to "Cmr" "'I"'C when they are stemmed by the expert. But 

the system stemmed both terms in to "Cemr" as a common stem. Besides, 

"hone" If), "honom" 1f<;'9", "honuna" If)·, and "bihon" (un were stemmed at "hone" 

If) by the Expert whereas the system stemmed them as "hon" U'1. This difference 

contributed to reduced performance of the system. 

The other reason that leads test result of the system to low performance is that, 

the domain diversity of the corpus affected the number of occurrence of the 

segment leading to taking improper segment. In addition, the complex nature of 

the Amharic language morphology, especially infix contributed more to the 

difficulty to get the right stem. 

To improve the performance of the system, the system output was compared 

with the manually confiated words instead of the root of the word, since the 

developed system produced the stem by conflating words. 
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The system showed an improvement in performance when the output 
comparison was changed from using the root word by the stem of the word. As a 
result, the successor variety stemmer peak and plateau method performance 
was improved form 50.7% in to 71.8%, and the successor variety stemmer 
Entropy method performance was improved form 44.2% in to 63.95%. 

In addition to the above methods of successor variety stemming, the complete 
word method was also tested to conflate terms. The result is discussed as 
follows. 

To check the performance of the complete word method, the researcher tested 
the system by changing the number of the total corpus. When the number of the 
total corpus was 5,464, the complete word method generated 539 words as the 
stem. Out of 539 words, 338 words were correct stems, and 141 words were 
under stemmed (when compared with manually conflated words). This made the 
performance of the system to be 45.43% . • 

The total corpus was changed into 11,262 words. In this case, the complete word 
method generated 591 stems; out of these, 440 words were correct stems. The 
change of the corpus resulted in an increase in the performance of the system to 
50.23%. 

Again , the total corpus size was grown in to 24,555 words. When presented with 
this sample, the complete word method generated 646 stems. Out of 646 stems, 
485 stems were correct. The performance of the system increased to 55.36%. 
Finally, the researcher tested the complete word method by using 43,088 corpus 
size. As a resu lt, the complete word method generated 679 words as a stem. Out 
of that, 508 were correct stems. Its performance increased to 57.99%. 
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When the corpus size nearly doubled (from 24 ,555 to 43 ,088 words) the 

performance improvement was only 2.63%. That is, it increased by a decreasing 
• rate. In general, it is observed that, the performance of the complete word 

method increased when the total corpus size increases . 

• 
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATION 

6.1 CONCLUSION 

There have been a lot of related researches in the area of stemming for Amharic 

text. Alemayehu & Willett (2002) used the affix removal method and reported an 

accuracy of 95.9%; Betelihem (2002) used the n-gram method and reported the 

highest accuracy of recall 94.2% (obtained using bi-gram method); Atelach & 

Lars (2007) used the dictionary lookup method and reported the highest 

accuracy of 75% on news articles . None of the researches conducted so fare 

implemented and tested successor variety stemming method for Amharic texts . 

On the other hand, successor variety stemming method was implemented for 

stemming words in other languages. For instance, AI-Shalabi et a/. (2005) used 

successor variety approach using cutoff method and Entropy method to stem 

words in Arabic text (reported 80% and 75% level of accuracy for cutoff and 

Entropy method respectively) . 

As indicated in chapter one the main objective of this research is to model and 

implement a successor variety stemming method for Amharic text. 

To build the successor variety model, the researcher had performed data 

collection, preprocessing , experimentation, and testing (evaluation). The 

methodology adopted to this research was peak and plateau and Entropy 

successor variety stemming methods. In the course of conducting the 

experimentation , the size of the corpus had been changed to see the effect on 

the performance of the algorithm. 
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Based on the output of the experimentation , the researcher had made two 

remarkable observations and accordingly made decisions to improve the 

performance of the system (model) developed in this research. 

The first observation made from the output of the experimentation was in relation 

to the decision for the cutoff value. The peak and plateau method suggests that a 

segment be made at the character whose successor variety is greater than both 

its preceding and following character. However, there are cases where we can 

get many peak points for a successor variety of a single term. In this case, the 

Amharic terms broken at these points produced segments that are not 

acceptable by the Language. Hence, the researcher found that breaking the 

terms at the highest peak give more acceptable cuts for segmenting Amharic 

texts. 

Secondly, the selection rules (to determine the segment is a stem or an affix) 

suggested by Hafer and Weiss (1974) did not apply for the Amharic text. That is, 

it is observed that the frequency of the segments obtained as the result of the 

experimentation commonly fall with in the range of seven to twelve. This led to 

the decision of incorrectly rejecting some segments into affix lists while they 

could be actually correct stems. Hence, the researcher decided that the number 

of occurrence of the segment must be lowered to seven in order to get correct 

stems from the segments. 

When presented with the test sample, the test result of the system (model) 

developed in this research showed that peak and plateau method had a 

performance of 71 .8% accuracy while entropy and complete word methods 

showed the performance of 63.95% and 57.99% level of accuracy respectively. 
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From the result of the experimentation made, the researcher concluded that 

decrease in performance of the system was mainly due to the nature of the input 

corpus (input article type, and word selection procedures). In addition, the 

problem arises due to the nature of Amharic words as they have multiple affixes 

from the beginning, at the end and sometimes in the middle. 

Finally, based on the observation made from the experimentation result, the peak 

and plateau method had better performance than the entropy method. Hence, 

the researcher concluded that peak and plateau method is the preferred 

successor variety stemming approach for Amharic text. 

6.2 RECOMMENDATION 

The following further research areas are recommended by the researcher. 

• Experimenting by using a large amount of corpus may give good 

stemming result. However, limited corpus was used in this research. 

Future researchers may need to experiment the successor variety 

stemming method by inputting large amount of corpus. 

• It would also be better if infix morphology analysis and removal is done to 

enhance the performance of the system. 

• In this research , training and adjustment of the system was done in an 

extensive manual involvement. If this task is fully automated , the 

researcher believes that it would shorten the development time thereby 

increasing performance. Hence, efforts should be made by future 

researchers to automate th is process. 
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• In this research the peak and plateau, entropy and complete word 

methods of segmentation are used and compared. It would be good if the 

other segmentation method was tested by using a huge collection of 

corpus to segment, and the results of the four segmentation methods were 

compared so as to decide which method is the most appropriate method 

for Amharic. 

" 
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APPENDIX 

Appendix 1: The conversion of different alphabet orders with the same sound 

into a common alphabet order 

Alphabet Convert 
into 

u. Y. -j. ;}. m. '''. -~ U 

11'. rho. "f.. 1i- 11' 

'l . rh.. -t,n. 'l 
'to rh.. -~ . 'Ii. 'b 
U. rho 'j U 

If. rh. ">. l' If 

n. '" n 
n- "" n-
1\.."1. I\. 
<'i. "1 <'i 
11.. ut II. 

11. P' 11 
1\ r' ~ 

1.. 1.. O. a, I. 
!t-.cr !t-
h.. a,. h. 

I..'l. I., 

I. . b I. 
1>. f' ;, 

R. fl- B 

?.. fI- fl-

R.. 'I. 'I. 
R. 9 9 

? . ~ ~ 

r.:. ~ ~ 

~. f' f' 

4'>. 'n ,:f 4'> 

41. t,,'" I ct! </l 

r. h· r 
:.\ .. ~ .. . ,. :.\ 

7. '/" ? 
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Appendix 2: The sample corpus of the research with its transliterated version 

f'. / c hi'i·nc Vic tI"R'), h"lC ~,~ d .... &.7i1 T&' II.?o')l U')ID- '~""Lm' 
VIC'l'N:)' h"lC .,,~ ..... &.7i1 1\00mfP'I; 1.6 .• ). ~oo;H' nn~,e,)l VOUM~J:'," h~~')' MD ~t\6.ID · 

~>,'o0 '/. ,h9Dt\, 9/1997 n1Y"l U'·t~ n1',P,L7ID' VjDC"l 1") -I"C~1' ,e4. U'S:~" nm<»~~ 7·~I.m· 
~ ,e, h')'''It-,e, nM>J>C VM.~ M~ O"~'I " "):'Cr, V):'&'?o'P l)m',)M,) ",-jDe' n 0 h~~ ..... &.i'i'1':r­
' /'lDl)I":r- VT69"VC Il. "I, v·n".t.'C Il. "1 ht\n~: 1'ml)l"f Vh"lC .,,~ "'I')nt-1' 1·ml)V·~: n1·7'j'·n.)· 
~·nl\~ V'1'Co9~,e,H,m pOHID-') WI'&.H.m·)·)·)· lLo"~. V4'V·l') f'. / C Mi·nc ID / 7.V·C 7.~') nh<t:'I'>;' ):'9". 
oDCmID- VT&'IL?o,)-p,) I"~"I,) oDMm· 'I 'L hn<I'~" f'. / C hIT·nc M,&, vU'H' 63 J:'j". nOj"rf-l-
1\.U'1 h·nL'I''fm· nh"")1' V1·ID?oY.~·+ h9"~~):C 1.4 .. ,. Mu· 3 J':9"?> °j"l'f;l''fID' ;I·m·oIi~" 1\1"t­
M'.j"'!.).)· n-tJ:L7ID- V9"C"l 1") I"C~') ' J:"IjD 10 M~1' V-I'ODLm- 1LU'1 MCI\·9" Ie ')M-t-h,I'C 
l),,/U,') 'I'l) , M· hCh)' 1·M ·V-' M- mcM· M '" M ~O'M7J': n;J~'ar , M 1;1·:fm· 7/ 0jCJ'9"' 
f'. h1·C "'ID-&'h Ml?oA%' M· M,&, hIT1" f'.h·I·C hJ:"C~ n~'fm" L~1' Te'.I."'C ~."/,e, 11M h<; 

M· M ' )'Y.;J- ,'fID-" M,e, V1·m>J>II-·)· M~· VI"t- Mh.n: p°'/.i·fPf h 28 -4 8 J':9"~' n09"1'H )ID' 
hIT,&, vU'~·b 

do/r exebr yeityoPya Igr kWas fEctErExn prEzidant honew temereTu 
yeityoPya Igr kWas fEdErExn lemeCiwocu erat 'ametat bebelaynet 
yemiyastedadru ebalat sm balefew qdamE HemlE 9/1997 begiyon hotEl 
betederegew yemrCa 'sne -'sr'at yfa honWal . beTeqlala gubaEw lay ketgray 
besteqer yeedis ebeba mestedadrna yedrEdawa kawnsln Cemro yelO kll 
fEdErExnoc tewekayoc yeprimyer ligna yebHErawi lig kleboc tewekayoc 
yeIgr kWas rna' hberat tewekayoc betegeNubet sbseba yenormalayzExn 
komitEwn beprEzidan tnet simeru yeqoyutn do/r exebr we/giyorgisn 
bekefteNa dm'S merTew yeprEzidantun 'slTan melsew terekbewa1 . do/r exebr 
exenafi yehonut 63 dm'S bemagNet sihon ebrewacew beICunet yetewedaderut 
embasader ufato e1ehu 3 dmS magNetacew tawqWa1 le'sra esfe'Saminet 
betederegew yemrCa 'sne 'sr'at degmo 10 ebalat yetemereTu sihon Inersum 
instrakter ka' sahun teka , eto ereya tesfayE , eto werdofa beqele , eto 
1 'ulseged begaxaw, eto gEtacew ge/maryam , dokter towfik ebdu1ahi, eto 
exenafi Ixetu, dokter edefrs be1acew , redat profe'ser si'say ze1eqe Ina 
eto ebu yadeta nacew. ke1ay yeteTeqesut esru ye' sra eskiyaj komi tEwoc 
ke28 - 48 dmS bemagNet new exenafi yehonut . 
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