
































































































































































































































Fig ure 5. 2 The a/gorilhm Ih(l/ exlra"s possible suffixes 

File - Concatnated slim, li k: 
SfxA ry = Possib lc Suffi xes \\ ith index i 
Suffi x = Concatll3tcd Surli, Ii, Ill d fro l11 File 

0. Start 
1. Gel lI·ord 
2. Set ,vlell= lellgth oj\mul-:3 
3. If ,rlell<=O golo 4 

4. End 

3. J Get substrillg (II '''!!I. 11 >rd) 
3.2 Search subSlrilig ill I I" 
3.3 Ifjilld 

J I: 
Sjr/l nN \·u(/;x 

3.4 lV/e// = \v/clI- / 
3.5 Golo 3 

The result of these proccsses can be lllle o f the lollowing; 

All poss ib le sumxes and prc li,c , if the wo rd has both pre fi x and suffix 

All poss ible sum xes jfthc word has onl y suffi xes 

All possible pre fi xes if the word has on ly prefi xes 

0, if the wo rd has no a fIi \ 

Before the parser decides on the wo rd class "si ng the affi x category, it Ill Ust check for the validity 

of the part to which the arfix is attached . Therc lo re the nex t process is cietermining the category 

of the word and it s prefix and su m, the possible affi xes. If the first type of result is 
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obtained, the parser checks the rCl11aininC! lexical component deterministically based on the 

category of the su nix using the fo l1 oll' i ng ru ks : 

If the suffix fo und belong to the eatcgon of' Verb check whether the stem is a verbal stem 
If the suffi x found belong to the categ(lr \ of' nOli n, check wheth er- thc stem is a well formed 

noun 

If the suffix fo und has al11b iguous categorv 

First check the stem for being <I \'c rh;r l stel11 

lfnot verb chcck it for being a dcri\ cd noun 

This approach min imizes thc parsing procc" Iw avo iding un neccssary attcmpts, For example, if a 

parser get a Suffix ' -kulat ' as in thc \\wel .ib:ir-kulat' r'IClCh,'1:" (J broak for the benefit of her), 

it only checks the stel11 's,ibar' for bei ng a \ crh , The parser need not check the stem for being a 

noun because ' -ku lat ' cannot be attached t(l r nou n, 



Figure 5.3 The algol'illllilfor chel'k/lle: IIllema/ive ajjires 

l. Get Word , 

2. Get P ossible_prefix Ol/ r! Possible_slI/fi.r orray 

3. Set W= lel/glh of IVa I'd, V= False. {I'=Folse 

4. For (i=O to Tola! NIIII/her of Prejircs) 

i=i+ I 

For (.1=0 to To/(/ ! NIIII/hcr ofSllf(i.rl'.' I 

j =j+ 1 

Sel P=!ellglfl of pre fir [i). .) 1C!llglh of slllJix[j] 

Sel A = S+P 

If (A < W) 

Sel Stell/ = Subs/ring (/" 1 I .IV-S, Word) 

!j Suffix_ C'a/egOly is ,Vol NO IIII V=Chec"_Verb(Stell/): 

If l ' = / rile (fo 7 (l () 

n se If Suffix _ Co/ego!,\,!" .VOI Jia b N=Check_NoulI(c";/em); 

.!jI/ = II'lIC Go To 15 

Next.l 

Nextl 
5. Return False 

6. Set Suffix = SIIIJiX[.l). Prefix =Prc(ir/ i / 

If V=Tmc I 'Clh _' IfFr Ii, I,! 11)I'CfiX, Suffix) 

Else NoulI_Affix _ 111(0 (I're(i.r. SI/I/ ix) 

7. Return True 

If the 2nd altel'11ati, 'c is obtained the parse; \\ ill dec ide similar to the I " , but it only checks by 

removing the suffixes. rf the third alt el'll;!" 'c' I, oilla ined the parser looks fo r the presence of 

prefixes in position 2,3,4 and 5. iI' a prell'. is lound in these positions the parser only checks 
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whether the stem is a well -formed vcrb stClll . This is because Amharic Nouns can have a prefix at 

position 1 only. The algorithm for this proecss is presented bela IV. 

Figure 5.4 The algorilil/u for checking slelli II/hell Ihe I I/oI'd has olliV prefix 

1. Get Word, 
2. Get Possible_prefix 
3. Set W= length ofworll , \'= Fa lse, N=Fa lse 

4, For (1 =0 to Total :-.Iumbc' or Prefi, es) 

Next I 

Set P=lcngth orllrefi:-; [i ] 
Set Stem = Subslii ng (P+ I,Word) 
IT the Concatcnatcd prefix has prefix at position one only 

N Cheek_Noun(Stem); 
I I' N=true GoTo 6 

Else V=Check_ Verb(Stem); 
II' V =trllc Go To 6 

5, Return False 
6. Set Prcfix =Prefi :-; [i] 

If' V=Truc Vc rh __ l' refix (prefi x,S uffix) 
Else Noun_Prefi :-; (I'refi:-;,Surfix) 

7, Return True 

The parser tries al l the poss iblc comh in,llions of-p refi xes and suffi xes alternati vely until it get the 

correct result. For Example in parsing the \\llrd 's!a ll1ayanqasaqsu lachu' 

f111°'lJ'"}",/M'r'l·tt 'j'II' (Because they do not move it for you), the parser generates all possible 

suffixes and prefi xes as follo\\' s ta ble: 

Possible Affixes cx tracted from a si ngl c \\'0 rd. 
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Figure 5.5 Poss ible prefixes of the " onl 'sliim ayanqiisaqsulacltu' 
Pre fi x Suffix 

I" SUm'1van ul aehu 

1 SUmava laeh u 

, 
Sliimay aehu ,) 

4 SHima 

5 SHim 

() S);i 

ry-' S 

In this particu lar example, the parser Ilrst s ets the concatenated ' S lamayan-' and the suffix '-

ulachu' , Then it checks the category orthe suffix. Si nce the category of '- ulachu ' is ofa verb it 

checks the stem 'qiisaqs' far being a wcll -l;lI'Il1ed "crb s tem. The parser extracts the root ' gsgs' 

from ' gasaqs' and searches tbe roo t lexicon to check thc prcsence or lhe ex tracted root. When it 

gets the root rrom the lex icon, it chccks w hcther the s tem 'qasaqs' is appropriate for the property 

of the root found rrom the Icx icon . 1 r it lo unds tha t the stem is correct it decides the category of 

the word as verb , and conscquently, the pa rser deci des the affixes removed from the stem are the 

correct one. Th is dec isi on is madc b'lsed on the assum ption that on ly remov ing the conect affixes 

result in a correct stcm. Thercl()rc in thi s ex,ull ple the suffix '- ulaehu' and the prefix 'S liimayan-

, are considered as co rrect su nix and prelix respecti ,·ely. 

One of the probl ems that needs considera tion in checking the stem is the nature of affix 

combination. There arc some a lt c l'll 'l tivcs 0 1' affix combinat io n, which result in a legal root that 

can be found in the lexicon. ,lithough thev 'I re not the correct one. To reduce thi s probabi li ty of 
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elTor the parser looks wheth er the stem is appropri ate for the type of root identified, In the figure 

below, for example, before the parser gel the correct root of the word ' Sliimazagabulachu' 

rtt'l aD/I'Uj· " ',j".u · (lor the reason that they en listed lor you) , which is ' rvIZGB' 9"'II"H1, it founds 

a legal root 'ZGB ' 'II''l'Il 'Reco rding an even t' at the fi rst and second at tempt. In the example the 

stem of the root 'ZGB' starts with 'ii' i, e ' a/iigab ', but 'ZGB' is a root fro m the category of the 

roots which do not take a vowcl at the beginn ing 01 their stel11S, Therefore the parser escapes this 

alternative and looks for another cOl11 binati ons, The same is tTue for the next two altematives at 

raw 1 and colum n 3 (1 ,3); and at raw I ,mel column 4, Thc parser get the correct root 'MZGB' 

with the possibly correct stel11 ' miiziigiih ' al raw 2 and co lul11n I, 

Figure 5.6 Alternative affix comb in ation res ul ts in legal root but wrong stem 

I 2 3 
Su rt'iX-7 "Iach u lach u achu 
Prefix Stem ront Stem root stem root 

1 S Hi 111 ;i%iig~ib 7gh ~iz~i gabll zgb aZiigiibula zgb l 
2 Slii 1l1:i;;igiih 111 '!2: b 

In another instance, the parscr can ~ el the reverse, For example in parsing the word 

'Slamazalachu ' rtt'l "'/II " ':"11 ' (for you have carry it), the parser get a legal root at (1 , \) but the 

category of the root requires a stC I11 st<lr ti ng with the ' a', If the parser decides with the first 

attempt, the su [fix t hat found \\ i II change I he correct interpretation 0 f the wo rd , 

Figure 5,7 " ' r llug stem for sub type ' a' roots 

I 
SlIrilX-7 ayhll 
Pre!; \ stel11 root 

-
I SLima zai zl 

.,-- - -
S liil ' az~iI zl 

- --
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To handle such cases the parser uses the fo llowing property of roots and stems; 

- The first character of thc stel11 is either ,I consonant or a vowel a; 

All verba l stCl11 S except those dcrived fn' l11 a root with sub type '3' sta rt with consonants, 

Stems fo rl11 cd frol11 3 root \\ith sub type ' a' sta rts with ' a ' 

This constrain t can be appli ed in the a[go rith l11 using the [o[[owing ru [e, 

If the stelll slal'ls lVi/" 1'fI1I'e/ 011/('1" "" 11 'ii ' I'el llmfaise 

If the stel1l 5/((1'1,\' ,vi'" 'a', i, rail 110 ' he ,.' cO/'reel Sl ellls/or I'OOIS w"ic" do 110t have sub type 

'a ' 

If the stelll slaris lVi/" (,OIlSOIWIII, ('olllpare it ,vi/" olliv rools I"a! dOli'! ha ve sub type' a' , 

Alternatively to the abovc ru[cs, a[[ I'nh st ellls that sta rts with 'a ' represented in the lexicon by 

roots starting wit h 'h', lo r the reason tha i ill Amharic whcn 'a' is used as a consonant it can be 

used alternati ve[y wi th ' h' , [Oor examp[e, 'hagar' '/'IC or 'agar ' i ,'le (coun try); ' hazaneta' '/U't..;J-

or 'azaneta' i,II~, :J ' (sadness), 

Therefore whenever 'a ' is fou nd at the begin ning of a stel11 it should be changed to 'h' , before 

rel110ving the vowels to get the root. The sallle is true for ve rb roots which ends with ' a' or 'a' , 

Such types of ve rb roots are lound in l11aJm divisions 3,4,5.6. [0 anel [ [, according to Amharic 

verb classification adopt cd in this stud) [n thc root lex icon the last radical of these roots is 

represented by 'h', Therefore whenel'cr 'a' or 'ii' is found at the end of a verb stem it should be 

changed to 'h' , However vcrb st el11 S whi ch ends with 'ii' can [osse ' 3' when attach a suffix with 
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intial vowe l. Thcrcfore inorde r to gct a correct ma tch, whcnevcr a sea rch is fai led we should try 

again by attaching ' h ' at thc cnd o f a root 'Illel do thc root sea rch aga in. 

Another possibl e problcm is a roo t that docs not carryall the radical s in different fo rms of a 

word. Roots extracted from siems of such tvpc may not have all the radica ls of the corresponding 

root. For example. thc co rrect root or the \\'o rd 'S liilllziilaCiiw' flIl9"1I'l ', :m' ( for the reason that I 

escape them) is 'ZLL'. Nevclth cless, froll1 the stell1 we can only get the root 'ZL' . In another 

instance, they can have all the rad icals in a ,Yord. For exall1plc fro m 'azaItilut" 1,111111·:" (They 

made him to jump), we gct root 'ZL L ' . There fo re, the parser should have a mechan ism to handle 

all cases. Such type of root cat ego rised in tile lex icon as su htype 'g' . Therefore, whenever the 

parser encounters a root with suh type 'g' It appli cs th e fol lowing rule. 

If previoll S COllI pa risoll jili led a 11 d if I iT e 1'f)ot J i'OIlI tiT e I exicoll have Stl bcategOlY g, 

dOl/ble liT e last radical olthe rool Jimll stem alld do comparisoll agaill 

Tile algorithm be/Oil' implemellls all Ihi ,' cOllstraillts to cI,ecl( the verb stem. This algorithem 

recives 'stem ' rrom modules th '11 check the corrcctness of the vcrb stcm . If the stem starts wi th 

'a' , it changes th c ' a' to ' h '. rrthe stcm start s with any other vowe l it returns fa lse. This is for the 

reason that Am hari c verb stcms onl y start with 'a' or a consonan t. Then, it checks either the stem 

ends with 'a ' o r 'ii '. Ifany of lhc two is found it rep lace thcm with ' h '. [[ the stem ends with any 

other vowels it ret urns fal se. lor th c reaso ll that Amharic stcms onl y cnds with a consonant or 

vowels 'a' or <'~i '. 
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Figure 5,8 7111! II lgorilhlll 10 "hed Ihe I'eI'i> slelll 

Sroot= root extracted from the input srcm by removing vowels from the stem 

1. GET Stem 

2, If Stem stal'/s lI'ilh I'olvel 

Ifstelll sllll'/.I' IVilh '1/' rel'llIc" illl'"h 'h' 

Else rellll'll Jitisc 
3, If Stem ends I'01l '1'1 

If Stem ell ds lI 'ilh 'II' 0/' 'Ii' rcplllc(' lI'ilh 'h ' 

Else retllrn(alse 

4, EXTRA CT SroOl (mill Slelll 

5, Search Srool ill I he roOI I('\'/Coll 

Iffound rellll'll Il'IIe 

6. Else Add 'h' 10 Srool as 1/ 11/.1'1 leller ' 

Search Sl'Ool ill Ihe mal le.ricoll 

If foull d /'ellll'll 11'11(' 

7. Else Duplicale Ih(' last c!"",,/{'Icr of Ihe .\'u'ol 

Search Smol./i-olll mol lexicoll 

Iffolllld rellll'll Tme 

8 .. Return False 
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When the s uffix obtained rrom the C:ltegnry o f no un , arter the a rflxes are removed the word is 

checked w heth er it is a correc t wo rd hased o n th e affi x patte rn. The A lgo rithm decides that the 

word is a noun irone or th e rollowing conditions is true ro r the wo rd. 

Figul'e 5. <) Thc . //glll'il/1111 10 Chcds Del'ived NOIIIIS 

1. lft/te word lias prefix "//Iii" or "//10" olld ellds witli a COIISO/lant 

2. If the word lias prefix "//Iii" or "//10 " olld i[ tlie word have suffix 'ia' 

3. The word lias slIffix pattei'll "Mia" or "ia " 

3.1 And iflhc chllracl('F al/Josil ioll 111'0 is a COIISOIWIII 01' "II ",and 

iflhe l\'IJ/'i/ has slIf!ix "ia " 

4. The word li os prefix 'liS' or 'a ' 

If leng tl! 0(' ,,'onl > -
lfl/l c lI'Ol'd /IilS 1'00ve//hlll('1'II " aciad", 01' "({oad", 01' "aoda(i", and 

If' charl/clcl' at /ellglho(il'Ol'd-2 ==/ellglhoji, 'ol'd-4, alld 

If' r/wrl/ r ler alll'ord /C'lIglh-3== '({' 

If lengtl! 1/(' ,pI/NI <= 7 
Ifwol'd has I'olrcl/Jallel'll aiia. fll' {loa, alld 

If chal'{!('I ('/' ill 1,'o,..I/(,II~lit= = ,){({rl/eter al Ivol'd /ellgl/I-2 , alld 

If chal'Cl cl cl' {II II'o l'rI/ellglh-l = '{I' 

5. If vowel pa(tel'll o[ H'o rd is empty strillg or '1/' 

aud If ch a/'acter If1 positioll ,,'{)/,dlclIglh-1 = Jl!o /'dle/lgtfl -2 

6. If vowel pattei'll o[ word is ('1Iff/(r or '11' 

7. If word li as l'Olt'elplI(t('1'II 'lIai' or 'IIi' 
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If last ch({ /'{/ clc/' is 'i ', (/li d 

If char aclers (/1 posilio ll 'I'Onllellglh-! ~=(,ollsOllal1l: (/ lid 

If characla III 1'0.1' i l iOIl lI'artl!clIglh-] c = 'ii ', 

8. If word hm'e "owe! paftem 'iiai ' Of' 'oai' , 

If last ch(f/'(f cle/' = = i al/{I 

If characl e/' (/1 lI'arli lellglh- ! ==(,OIiSOIlIlIlI , alld 

If char aclc/' II/ lI'o/'d lellglh-]== '(/ ': 

9. If word ha l'e VOlpe! pattem '(i(ia ' Of' 'oiia' Of' 'iia' 

If characte/' II/ IIIO /'d l ellglh-I CO II ,IOII II III 

10. If vo we! p(lttem '(i(la' Of' 'o(la' 

If character at 1I'()rdle/lgfl1-/ ~=(,(}IIS0 Jl{l llt 

11. If word has slIffix 'ot ', Of' 'I/a ', Of' 'it ' Of' 'af' Of' 'os', al/(i 'iit' 

If word h as " O lt'ei fl at/I' /'II 0 , O/' 

ifworti JutS !'owel pattern (I , OJ' 

if word luts l 'OIPcl pattern 110, or 

ifwol'd has " O Il IC! patlcl'lI 11([, 01' 

ifword It as Jl(JJpel jJattel'lI [{O, or 

ijword h as l'Olt 'ei pa!ll' /'II I /t( , O/' 

ijwol'd h as 1'II1I'ei pattei'll IIflO, 01' 

ifwol'd h a,.,- "OIPc! patteI'll (lfl(( 

12. If word hm'e slIffix 'efa ' 

ijJllol'd l UIS I'OIl'e! p altl'l'II 'iiiica ', or 

ifwol'tllu(,"j l'OIl'e/ p oal'rtr 'f{('(f ',OJ' 
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ifwol'ti has I'oll'e/ pattl!n l 'aiiea '. Of 

ifword lilts l'OIl'd p attern 'Ul!{[ ', 

Example ofnollns that ,Ire recogniseLi hI' the above conci itio n are; 

Condition 1. 

UIJOCl (; 

U"(J) (..(; 

Condition 2: 

uno Cl ..... .!, 
UI161'J.(IJ ;J: 

Condition 3: 

O UI/ 'l n ' 

(I '/ (J}/, . I, .e 

Ou '/ ~ fllr. 

r"' rYHl;J: ou cl!rn/'.r OIJ .,"}/.. f)' 
fllJ(I).():o,' (1 '/'01.:'1' {TUm- ,e,:o,' 

'1I r: (. •. f' h.r: (.. ,f' "'.r. . .!' "l'Il" ,. 
J.': t.<, 

Condition 4: 
~,"" '. 'r; "'l.,f' A (. .. r' '" A Cl .. <' 

~\r)q 'f1 (J( ; ~.'I ;J'/(; ~\(J"'/ ""r: ~\ ,)\fll '1' C 

~\ (lt\A ~\(..'L(': ~\'I"~A ~,r)(. · (; ~\i .(;.(': 

Condition 5 

Condition 6 

Condition 7 : 

Condition 8 
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Condition 9: 

Condition 10: 

Condition 11 : 

." C (11 '} .l': '}</: r:~' Uti -': :" 

(Hl!. ,:/' ""{n 'li :/'tHI .l', :" 

Conditio n 12 

'/ ml.:J· '/II ~.;1 ' 

This section has discussed 'Ibout ho\\' th e ll1o rpho logic<l 1 info rmation is extracted and used to 

categorise vcrbs an d the ir ticri"<It ivc:i. The nex t sect ion presents how the information extracted 

from a word <ln illvsed furth er to determine the inn ecti ona l categories or a word, 

5.2.2. Decidi ng the categories of the word 

After the parser gets the co rrec t sunt\CS and prefi xes and dec ides the category of the word, it 

decides the inncl't ion al cat egorv based on the category. suffi xes and prefixes, as shown in the 

diagram. 
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Delermi ne 
Inflection 
(-...1" l\T " l I n 

IrC<ll= n 

( 

"cnd result [0 

1118 111 

Determei ne 
In flection for 

Figll re 5.10 FlfllI' Ch ari ['fir Dctcrm inin g Intl iction al C a tagorics. 

The Parser lIscs I'he Same " ull ix I cxicon ICor Nouns and Verbs, In the previous example 

flf\o'/.r'H,t0'r)· 'l··{ IJ·. the Prelix 'Sliim<ll'an ' and suffi xes ' ulachu " represented in the database 

as; 
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Preli :.; Surri;; 

NA ~ JJ-:: Sliil11ayan NA ME: ulachu 

Position-I : SI;i CMegory Verb 

Posit ion - 2: 111 Pos ition- I u 

Po"j [iOll-J : a i'os it ion-2 

Position-4 : y l'os iti on-3 " " 

Posi t ion-) an l'os iti nn-4 ac ini 

Based on each attr ibu te the parser deterl11 ines the syntacti c meanings. In this particular example, 

with the categnl"\ informati on it determ ines the category of the stem in general as verb. For the 

attributes fro l11 pos ition I to 3 it check s the Non-concatenated suffix databases. These suffixes are 

represented i n th~ database as: 

NAME LI '. \MF N i\~ IE aehu 

POSITION I )()S IT IO~ ") POSITION 4 -

Tense 1111 pc dec Tense 0 Tensc 0 

PERSON J 1'1 :RSON 0 PERSON 2 

NUMBER 1'1 URAL NUMfl ER 0 NU~ IB ER PLURAL 

GENDER II li ENDFR () GEND ER 0 

POLARITY I) I)OLM~ITY () POl..\ RITY 0 
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Therefore, the I'"rse r dec ides h"sed on the sun; x as: 

' b' r or" I I Su .Iect leatures: J pcrsoll p ura 

Aspect: Imperfec t 

Ohject features: 2,,,1 person plural 

,\nd the benefic" tive ' I' indicates that 

the object is nOI "direct rcceiver orthe act ion , and 

the object is bcnefitcd I'ro m the ac tion, 

The presence or absence of a pre fi x at certain position indicates a specific meaning, The presence 

or absence of a p<lrticu lar prefix can be interpreted by the parser as 

If there is prefix <I t position Then the ,,"ord is <I clause 

If there is prel;x at position 1 Thcll the word is a clause with imperfect aspect 

If there is prefix <It positi on 0 Then the word ha ve the negati ve sense of the stem J 

Ifthere is prel;x <It posit ion 4 Then the word has an imperfecti ve aspect 

If there is prefix "t position 5 Then the word ha\ 'e a deri ved stem 

Therefore the "bove examp le can he intc rp reted as- A clau se that have a negative sense and 

imperfective "'peet. 

The parser in terprets the affi xes fo r \ubs and nouns scparate ly, The above example is for verbs, 

If the category 0 I' the word i" no un the parser uses the 1~1Ct tha t, except the possess ive marker 

suffixes of a n""n onl y th l presencc ,IIld abscnce or suffi xes is enough fo r the other. For 

example in pahing the word l11iisari\'a-(lc-e-n' rm l) (.,I' !I"f; '} 'my instruments', the module that 
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determine the c!legory and th e correct "ni xes send the lo llowing to the module that determines 

the inflectional catego ri es; 

Concatenated SlIf"liX = -ocen 

Concatenated Prclix = " " 

Category NOlin (dec ided basc, I on -oecn) 

The structure or '-oeen' in the database Ipoks: 

NAME: -ocen 

POSITION I : -pc 

POSITION ~: L' 

POSITIO 3. 11 

POSITION 4" 

CATEGOR Y: ,",oun 

When the affi x interpreter for 'loun ge t thi s inlo rmation it decides about the noun as: Plural noun, 

Object, and the .\t tri bute of th' posseI' of the noun IS 

Person= I" 

Numbcr=S i ngular 

Gender= II 

The algorith111 '(1lt en ables thL parsc " to 111IClrret li ke thi s is listed belo\\': 
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Figure j. y lhe olgorithlll ' Iwl dclerlll illes Ihe illfleeliollai calegory ofa 1I0un 

1. Get COII CIl Il IiIl, 'd_Sllffix, ('1I' ,cOlll llled_l)re/;x 

2.lfConca/(!/Hl/ ct/ _slIJJi.r is // n/ ell/pt." 

2.1 If th e slI/!ix have valli,' al posilioll aile decide Ihe !vord is a pllirallloUil 

2.2 If Ih e slIf!ix have valli I' at p osilioll Ihree decide Ih e word is all object 

2,3 If Ih" sliffix have valli I' at posilioll/ollr decide Ihat th e word has con/anclion 

2.4 Iflhe .III/lix has vallie ,II posil ioll :' 

3. end 

_' 1. 1 Search slIl(i.y_nle (\ '/1111(, at !)OSilioll 3.11'01111.3) 

2.4. 2 !(.fo lilldlhe pos.lesser o/Ih e ohjecl expressed hy Ihe 1I0UII has attributes 

persoll = Sliffix_Persoll 

11'11111 her =Suj(ix _MIIII her 

Gellrier=SII((ix Gellder 

The inform al inn prov ided by the prerixes int erprets based on their va lue. For example; 'if 'ba' 

then the obj eel ind icated by the noun is used as instru l11 enl' 

The algorilh m p/esented here is cod ed usi ng Microsoft Vis ua l C++ and tested. The nex t section 

presents the te,1 result and pro 'edurc. 

5.3 Resul ts of Oll' Experimenta l 

The test is eonduc led to see ti l<? effecliveness o f the al gorilh l11 des igned. The aim of the test was; 

I. to see either the algorithm 'ateg( rise :I \\,Mel as no 111 lila I anel verb effectively 
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2. to check citller the algo ri thll1 correct ly tokn ize a word to cO ll1ponent s co rrectly 

3. to check \\het her the a lgorithm corrcctl v int crpret the inn ectional categories of the word 

based on tll c to kens extrac led 

In the first case 100 no uns selected manual ly we re considered 

The pmsc r recogni se n of the nouns correctl y and decides the other incorrectly as verbs, 

and unrecognised wo rc! . 

out of the 73 correctl v recngni sec! noun, the parser correct ly toknize 71, only three are 

tokni zcd inco rrectl y 

Ou t of the 71 tokni zec! correctl y th c parser interprets 69 o f them correctly 

One of the problems to cate~ o rise a worc! as ve rb whil c it is a no un is identified as incorrect 

interpretation "I' tile suffix es of nll uns. r'or cxampl e wil en a wo rd sbrat is given the parser 

recognise the '"t' similar to a suffi , lik e , b'i r-at' . The parser does not perfo rm the derived noun 

check proccsses, as it is \ \. )king determ inisti ca ll y. Tilerefo re it returns unrecognised word 

because ' sbr ' has no vowel pattern (hence Ihere is no SiClll w ith no vowel). We make changes in 

order that the parser when el'er it gets a II'(lI'Cl it considers it as a noun wi th out affix so that it first 

used the deri lTd "oun check Illodule . Thercl()rc words like 'sb rat' can be interpreted correctly 

before they arc considercd a; a verh . !\ I'ter Ihis adjust men t a resu lt of 97 correct ly recognised 

words are o iJt" lIled. 

For any word 'I ith the corr'eel vo\\c l and consonant p<lt tern fo und in, the conditions the parser 

decides it as <I nou n. Mi stakell Words \\;111 <I co rrect p<ll1c rn are also considered as correct. For 

example the slrill ~ '", ttg' is (onsidcrecl '" <I nOll n bec<llIsc it fu lfi ls condition 5 of the rule fo r 
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nouns. If a root lexicon is used to deterl11i ne the nouns it can consider such words as mistake, but 

it also considers correctl y spe[[ed words bu t that are not ro und in the lexicon . 

Test II si ng verbs 

The test Ii)r le rbs is conduc ted (111 [ 00 Wo rds. These Words are generated by two individuals 

manua[[ y. They write [ 0 1(> J"lns 1'0 1' 5 root s each, The test shows the fo llowing results. 

93 out nl' [00 parsed w rrect[ y 

Out 01' the 93 a [[ but olle tok nized incorreet[y 

A[[ the ')2 int erpreted correctly 

One of the !'eason for incorrec t recogni tion was the pre-process ing or the suffix 'awo' as 'ao'. 

Correction is t"Ken to appl y this pa rt icula r pre-process ing onl y to 110u ns because this process do 

not occur in /\l11ha ric verbs, and ' a\l 'o ' is a correc t suffix in Amharic as in the word 'sadb-awo'. 

Using thi s cor! 'd ion onl y Oil( 1I'0rd can be re-rccogniscd correet[y and increases the accuracy to 

94%. 

Using a simi lar step with the above the test is conduct ed fo r di fferent words, Together with the 

above the parser correctl y recogni zcs 84 % or the verbs and 86 % of the nouns. 
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6.1. Introduct ion 

CHAPTER SIX 

CONC Ll'STONS AN RECOMMENDATIOND 

The purposc ol'lhis stud y "';IS to design a word parser lo r Amharic verbs and their derivatives. A 

discussion on .. \m haric verh II'orph ologv was g iYcn. A word parser is designed to recogni se. The 

algoritlml dcsigneduses the Illo rph ological propcrty of the language to determine the categories 

of the words derived frolll vcrbs. Mainl y thc algorith m identi fies a wo rd as a verb or nominal, 

and the infl cctional categori es in Ihe rcspect ive calcgorics. An algo rith m that can change surface 

forms to und C'"lyi ng forlll s ;Ire dcs igned 10 hand le phono log ical variati ons. A database of affixes 

and roots, whi ch hclps th e p" rser to tok ni ze and inlerp ret componcn ts, are also des igned and 

implemented . Th is chap ter IJI"ov ides a summ ary of thc conclus ion and recolllmendation for f'uture 

research. 

6.2 Conclusiolls 

Amharic is a mnrphol ogical il eomple, Ll nguage. Most o f the words in the language are verbs or 

derived fro m \"Crbs. Verbs arc the most prod ucti ve classes of words in the language. The root is a 

basic lexical uni t of thc language . The root form or a base verb can be bilateral, tril ateral, 

quadril ateral and quanti litcra l Verbs arc derived fro m roots by inserting vowel patterns to the 

root. Therelorc. most or th e words III thc i<lIlguage can be reduced to root and vowel patterns. 

Roots form Iheir stems based ')n th ei r co nsonan lS na tul e. If the root type is known, it is possible 

to predi ct the oi hcr forill s. Ii is shown that word form ;l tion follows regul ar patterns: prefixing, 

suffixing and Iniernal doub lin .~ of C(l nsonal1 ts . Thus it is poss ibl e to conclude that, even though 
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Amharic is mnrl'hologica ll\' complex lis regular Jl<lllf r!1, I1lftke it manageable for algorithmic 

processing, 

In thi s study root pattern <lIld the afiixes are used to determi ne the lexical and inflectional 

category o f thl' word, Evcn though Amharic has specific suffixcs to nouns and verbs there are 

suffixes that h'l\ c sim ilar spell ing hut in different categories, These make the categorization using 

only suffi xes IlIlposs ible, The am biguity ['urt hcrs increase when suffixes are concatenated, 

Therefor in addit ion to afli xes, vowel patterns and the property o f the root is used to parse 

Amharic language. 

In order to teSi Ihe accurac \' cl'lile 'll,,(i rirhnls , 200 \'e rhs and 200 nouns were considered, The 

test result shOll S that 86 'X, (I '2) or \'erhs and 8.+ % (I ()8) of the nouns are recognised correctly, 

This is a promISing result for IUriher resea rch in the same directi on , 

These algori thms can be extcnded fo r regula r nou ns by des ign ing a lexicon, As Amharic has a 

handful of hasic adverbs and preposi lion the algo rit hm can be ex tended for th is categories with 

some mod i fieal Hl l1. 

6.3 ReCO l11 nH"H! atio llS 

The study cia n"l inc ludes thc Il roper' ., IVO i'cls ;I t_syntac tic level. Wo rds in the syntax have more -
constraints Ihil" words out ",' .\ 111""1 (' cllnlt:x ts, Incluciing the syntacti c property orthe Amharic 

words can inci ";lse the efliei .. 10, \' "I' Ihe parser. ';'ogcthcr with this, as derived nouns goes-S.iIn ilar 

inflections as [11' regular nOU'lS , :hc' algori th m can he ex tended eas ily for regular nouns by 



designing a IC.\lcon th at can handle regu lar nou ns. 1\ lore over this as Amharic has a handful of 

prepositions 'IIHI regular athcrh, the effic iency of Ihe parser can be extended eas il y to include 

these categorl cs. To th is end I'u rlher research , hould be undertaken to develop a full-tledged J 
~ 

Amharic word parser. 

Even though alll a tt eillpt is laken to inc lud c mOSI of the feturcs o f the word , one can identifay 

other feturcs Ihal havc not us,'d in th is st udy. Therefore, further researches should a lso consider 

other fetures . The algorithelll is les ted on lim ited nulll bc r of wo rds, so il is 110 t poss ible to say that 

the resyJt indi cale the corrcct 'Iccuraey. There fore other testes using large number of data must be 

conducted , so Iha t it is poss ih le to estima te the correct effec tiven ess of the parser. 

Word parscr, '" C nOI an end hy Ihelllse ives they 'I re ways to an cnd. Therefore further studies 

should al so loc!!s on impl emcnl lng appl icali on thai call use Ihe ou tp uts of word parsers. 
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