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\ hst rae! 

Most of the human knowledge is reco rded using natu ra l language. This language is too complex 

to be understood by compu ters. Only computers tha t have the capability to understand Natural 

language can acccss all these information crfic ient ly. In addition, Natural Language interfaces to 

computers would allow complex systems to he accessible to everyone. 

Activities in the area of Na tura l Language Process ing tries to design and implement computer 

programs that can understand Natu ral I"anguagc and act appropriate ly on the infol111ation 

contained in the text or utterance. Enabl ing computers to understand natural language invo lves 

extraction of mea ni ng from words in tex ts. Word pa rsing is a process of extracting the meaning 

expressed by the 1V0rds o f a text by tokenis i n~ words to their basic components. 

This stud y is an attempt o f des igning and Il11 plementi ng word parser for Amharic words. The 

study focuses on Amhari c verbs illldthe ir derivations, which covers more than 75% of the words 

in the language. The paper describes the morpho logy of Am hari c verbs and attempts to extract 

features that enab les to im plement automattc Amhari c word parser. The morphological data 

described and analysed in th is study is tak en from study outp uts in the area of Amharic word 

morphology. 

An algorithm that can use the morphological pro perty o f the language has been designed and 

presented. Even tho ugh thi s stucl y focuses on Alllha ric verbs and their deri vations the algorithm 

and the di scuss ion can be easily extended I(lr o ther word gro ups. The study also describes the 

infol111ation contained in a rfixes and des igns a database that can hold thi s information for word 

parsing and fur ther analysis works . 
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CHA PTER ONE 

JNT ROD UCTION 

1.1. Background 

1\s the cost of computers decreascs ·togethcr wit h increas ing performance, computer technology 

continues to penetrate and reshape the soc iet y. It is hardly possible to llame an area on which 

computer has no impact. A !l um ber of studies havc been conducted to increase the capabilities of 

computers and to make computers more accessib le to the society. Among these studies computer 

processlllg of natural language is the one. The academic di scipline that studies computer 

processll1g of natural language (NL) is known as Natural Language Processing (NLP) or 

Computational Li ngui stic (GazdaI', I 996). N LP invo lves the development of computational 

models of a language and based 011 tllis dc\ c lop curnp uter programs which can analyse Natural 

Language (NL) and act approp ria tely on the inlo rmation conta ined in the text or utterance 

(Grishman,1984). 

One of the reason s that has created a great interest on NLP is the fact that most of the human 
/ 

knowledge is recorded using natu ra l Jangua!;t' . TillS language is too complex to be understood by 

computers. Only computers th at havc the ': ap::hi lity to understand NL can access all these 

information effi ciently. In additi on, NL inlerlace'; 10 computers wou ld allow complex systems to 

be accessible to Everyone. Where computers arc already involved in creating, transmitting, 

storing, searching, or reproducing tex t; we have the chance at little marginal cost to add new 

features. 
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NLP invo lves language understand ing. But the com plex ity and ri chness of human language make 

the language understand ing process very di rric ul l. but not imposs ible ( A ll en, 1996:3). The 

first step in understanding nat ura l language invnh'es recogni tion of individua l words (Cottrell, 

1987: 1). Word parsing is one of thc meth od b\' whi ch one can make indi vidua l words to be 

understood by the computer (Antewo rt h, 1,)()4). Therefore any study in accordance with this is 

crucial for implementi ng systems that wi II unde rstand natural languages . 

Natural language is any language that hUlll ,lll being lea rn fro m their environment and used to 

communicate with each other. Nat ural hlllgUCl "C's nre used to ex press our lmowledge and 

emotions and to convey our response to others. Humans process natura l languages whenever they 

interact with other peoples and to the sur ro unding. In any language, whether it is spoken or 

written, every message has a structure and the dements of a language relate to each other in 

recognisable ways. 

• 
A sentence ex presses a complete thought and is made up o f words, which individually or in 

combination with other wo rds rep rescnt ideas (Harri s, 1985: 15). Words are formed fro m 

morphemes, which constitute thc smallcst lll eaningful unit of a language. Morphemes can be 

divided in to phoncmes. Phonemc is sma ll est dist 'nctive unit o f speech in a language. A phoneme 

may be a gro up of sounds. Phonemes do 11 <)t (:lrry meaning in the usual sense, but must be 

combined in to estab lished patterns to produce mC:lIl ingful units 

One of the ass umpt ion of language analysis is lIlat the elements of a language, both phonemes . 

and morphemes, do not mere ly form sequellii al cha ins, but are integrated in to units of a higher 

order of complex it y which [une1lon ,~s a \I·h" le . I his who le is cha racterised by certain overall 

2 
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qualities that transcend the characterist ics o f thc mere sum of their components (Garvil1, 

1963:17). Language therefore can be seen as a system of linguistics units, which can be 

represented by signs. In each instances o f li se of a la nguage a selection is made among the signs 

available within the system. The se lection of these lingui stic units is based on the function of the 

unit. The fUllcti on of each linguisti c unit Illay he c losely related to, or even governed by, the 

presence of other units w ith in the sequence. The selection and the sequential arrangement of the 

unit give the meaning of the whole. For exarnple, the Amharic verb root 'gdl ' "If!:A 'kill' can 

combine with other units in the language as in the exa mple below; 

gadal 'IY.A , [(il l' stem of the word 

gadal-ku '1.l'.A -h· , [ k il [' l si . I person SlllgU ar 

gadal-ku-atD 'I.I'. A -h·-iv" , [ ki lled her ' 3'd person singu lar fe male 

gadal-ku-I-at 'I.I'. A - h· - A - },:" '[ kill ed (sollle thi ng) for her' 

In the above example, the basic lIn it s can [;" Ill ;: nu mber of diJTerent form s by combining with 

other units in different ways . Each instan ce of combination gives a unique meaning or has a 

specific interpretation . U nderstand i ng of t he mean i ng of the who Ie therefore involves identifying 

the components out of which the whol e is fo rmed and the sequence of arrangements of the 

components . 

• Linguistic entities that can be formed ["'0 111 LIther iO lVer un its can have features that can transcend 

the mere sum of the units. For example, the Am haric word ' haylafia' 'I,etl;;' 'powerful ' is an 

adjective given to express a powerful thi ng. [[ ow,'\'er its components ' hayl" 'l,eA' power' and '-

ana ' -);;;' 'suffix' cia not express sllch qua[it\, 0 ' all object befo re they are combined. Such type 

[ 
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of interpretati on can be poss ible by looking at tile fea tures that show the behaviour of the unit 

when combined with other uni ts. For instancc in the previous example 'hayl' is a noun, and '-iiil ' 

is a suffix that can be attached to a noun and when att ached to a noun it changes the category of 

the new word to adjective. Such k aturcs 01' 'I la ng uage helps to identify the category and hence 

the meaning of the word. Thercfore. a ,,'s tem Ihat needs to understand a language should 

identifY such behaviours of the language. 

1.2. Natural Lan gnage Processing S)'s tem 

All applications of NLP ha\'e the CO!1lmon objc'clive of understand ing and extracting meaning 

from a text inp ut , which in vo lves tr,1I1 slorllli ng th ,: lext in to a form where the meaning is explicit 

and easily usable by the app li cation program . There fore, the implementation of such type of 

system requires enab li ng computers to understand the meaning of the text, they are processing, 

Meanings in a sen tence can be rcpresen ted by us ing differcnt linguisti c units and syntactic 

structures. Therefore we shou ld have" mcc'l' ll1i s!ll to capture and represent this rules and units, 

so that the computer can recogni se the mean l'lg or the text. 

Parsing is one of the maj or ac ti\ 'ities towards this. Pa rsi ng performs an ana lysis of the natural 

language utterance or sentence and resolvi ng al !biguiti es to the extent poss ible using various 

sources of lingui st ic and other slal istic,d in l;1[·n1a tion. The major purpose of parsi ng is extracting 

structural and semantic informati on fro m the in pllt tc xt (G ungordu & Kemal, 1995). To carry out 

parsing, the parser shou ld be supplied \\·;t h i"i'o rtnati on about cach word in the sentence. 

Therefore the fi rst step in any natu ral lang!lage processing involves recognising and identi fY ing 

individual word forms frolll the inp ut tex t ( ~d llOl '. 1989 :329) . 



In some languages, like Engl ish, such informat ion may be supplied by a lexicon that simply li sts 

all word forms with thei l' part of specch and inflcctional inf9rmation such as Ilumber and t~use. 

Because such languages have a rclatively simpl e in fl ectiona l system, the number of forms that 

must be li sted in such a lexicon is lllanage<I ble. Bu t an exhaustive lexical li sting is simply not 

feasible fo r many other languages that IWI'c a nUlll be r of inflected forms fo r each noun or verb 

(Antworth, 1994). This is because each Ic\ ica l \\ ord may have li terally thousands of distinct 

surface fo rms differing in inflect iona l properties but other wise the same vocabulary elements, 

Therefore NLP for these languages could be Jlos.r ible if only there is a..word parseF .. +hat will use 

the morphological system of th e ICinguat!c to Cl1 mpute the part of speech and inflectional 

categories o f the word (AntlVorth . 199-1; i( urI IUln lll1. (993). 

1.3 Applications of Natural Language Pro cessi ng 

There are a number of areas that NLP can he ap plied ranging from a small hand held dictionary 

to a sophisticated system that can translat c ~I lext Iro m one language to another. 

Grishman (1 984) indicates that NLP has tI\ Il prilll ary roles to play in the storage and retrieval of 

large bodies of information. In retrieval, NI I' ofkrs the potential for a fri endly, fl ex ible interface 

through which the user can state his in form Cilion requirements. 

The objective of Natural Language interfa ~s is to take inputs in human language and extract 

from them something that is meaningfu l to " comJl uter. A natural language query to a database 

system prov ides ene! users with a IVay to forill ulat c queries in a native natural language. 

5 



For informati on storage, N LP offers th e po tln tial for structuring large bodies of textual 

information in order to facil it ate rctrieval 0 1 indi , id ua l facts. Thi s app li cation o fNLP can playa 

great role in the areas of automati c indc.l ing 'lI1d automati c abstract generation. Automatic 

indexing is based on the assum ption that th ere are some parts of a text that are expected to 

contain useful info rmation than oth ers (A rlu ndi . 1976, Sparc .lones, 1974). NLP researches in 

machine indexing has largc ly in volvcd in ' he study of mean ing imp li cated by the relation of 

signs, one to another. They ident ify thc rela tion o f signs to the objects to which the signs are 

applied and then enable the computer to rccognise the relat ionship of the signs and their 

designation (Lew is, 1996). 

~Ol11atic abst ract generat ion itll'ol\'cs scnt'nce se lection based on the semantic content of the 

sentence (Johnson, 1997). The con tp lex synt<l (t ical rule o f a language rep resents a set of 

constraints that g ive structure to the sys tem . These constraints will create redundancy (some thing 

said or written than is strictl y neccssary to (0 nve '" the message). We can expand our plu'ases and 

sentences and ex prcss our tho ughts in scvera l di lTerent ways that result in semantic redundancy. 

Automatic abstTacti ng in vo lves selcetion of' th ose sentences that do not repeat a concept and 

introduces the general cont en t of " text. 

"'Machine Translation (MT) is ano ther app lication of NLP. MT is a processes of conve11ing 

infonnation from one language to anot hcr "'i th a computer (Vasconcellos, 1993). MT analyzes a 

text in the source language (<l rigi r tI I;:ngu <l,'· I an , automaticall y generates sentences in the target 

language. MT wo rks best it the slI bj er t 111:11'c r is spccific or restricted. MT systems has a great 

potenti al to break the langu age barriers lor ttlio rmati on transfer. 

I 
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Other applications o f NLI) incl ude spelling correction and Grammar checking in word 

processing, language learn ing, ,lIld ana lysis o r language, text to speech synthesis and text 

compression. All the appl icatio ns d iscussed in l·o lve tokeni zi ng a text to an understandable 

segments, in order to processes inpu t texts. There fore, to develop application of such types one 

needs a mechanism to enab le the system to recognize the language by whieh the text is created. 

1.4 Developmen ts in Amh aric L a ngu age P:·occ" ing 

Ethiopia is a multilingual cou ntry with a populati on of around 62 mil lion. Amharic is the official 

" language of the federal government. A lthough man y languages are spoken in Eth iopia, Amaharic 

is clearly dom inan t in that it is spoken by a substantial segment of the population. It is more 

highly developed th an other languages in Fthiopi 'l. in that it has a we ll-establi shed writing system 

and well standardised norl11 s of spokcn ancJ II r itt cn usage (Bender and Ferguson, 1976). Amharic 

is one of the hi ghly in flec ted SCl11 itic languages. Nouns as we ll as verbs are inflected for a 

number of gram l11 atical cases (Gi rl11ay, 1992). 

To the best of my knowledge, there is no rcse'lrch conducted on NLP of Amharic Language, 

which enables to implemen t systems thltt eln unde rstand the language. Nevertheless, there are 

few related studi es in relati on to compu teris'lt ion or Amharic language. 

Worku (1997) has designcd an algorithm for Optical Character Recognition of Amharic 

characters, and s ubsequent st udy is conducted by Dereje (1999). They develop an algorithm for 
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optical recognition of type written Amharic lext s . In the area o f Tex t to Speech Synthes is Laine 

(1998) has deve loped a text to speech system fa r Amharic language. 

The study by Wcdekind (1 992) to determi nL' the minimal form that can predict other forms of a 

verb, can be considered as the first attempt to characterise Amharic wo rds using computer. In his 

study, Wedekind concludes that the root form can predict other fo rms un- ambiguously . 

There are also few researches done on All1 h:lri c tcxt retri eval. Biru (1992) has customised the 

CDSIISIS software for Am haric Langua t:L' . A recent study on development of stemming 

algorithm for Amhari c is studi cd by Net!a (1 <)') 9). He develops a stemming algorithm for 

Amharic text rctrieval that confl at cs di ffe rcnt fa rms of a word to a common s i ng le fo rm. 

There are a number of keyboard dri vers and chmacter sets to represent Amharic Fidel scripts. 

S ince there is no standard fo ll owed to develop these app licati ons, most of them are not 

compatible. Thus, it is not possible to COl1\ 'crt a tC, 1 written using one character set to another. To 

date there is no word-process ing too l fo r /\m haric language that can support language specific 

utiliti es such as spell checks, grammar, th esaurus ci C. 

T he limited numbers of researc hes in relat l. "l to Amhari c language, indicates that there is an 

urgent need to conduct fUrl her rcsearch in thL' a rc" o f computer processing of Amharic language 

in general. Moreover, the absence of appli c;ll ion lhat can recogni se Amhari c language indicates 

that there is a need to conduct a research th:!! '~ an identify such possib ilities. 

L .1 ..... 



1.5 Statement of th e Prob lem 

The absence of word-process ing tool for Am hari c language that can support language specific 

utilities such as spell check s, gr'l ll1 mar. Ihcs'lli ru s d C. made word processi ng activities using the 

Amharic language incomplete. !.[]l plcl1lcnta ti oll of such utili ties requ ires handling the 

morphological va riautx.c vo rds o [ thc~ 

r Today, a large amount of information is a\ ',l ilab lc on the Internet. A country like Ethiopia can 

enhance its development by mak ing thi s hllge '!I110unt of information accessible to its local 

peoples. One of the barri ers to mak e this Il1fO rm 'lI ion accessi ble to local people is a language 

problem. Onli ne Machine Tr;lIl sla tion 'systcms th 'll can translate text frol11 a fore ign language to 

local language can solve the problem great ly. Therefore the neecl fo r having NLP systems is 

unquestionable. 

Similar to other high ly in nccted languages. \;a tural Language Processing for Amaharic language 

is difficult without having a word parser, which uses the morphological system of the language. 

Studies on the entri es of Amharic dictionari es shows that 75% to 80% of the en tri es conform that 

most entries can either be traced back to "crlos or they themselves are verbs (Leslau, 1973:300). 

, 
,The Amharic verb roo ts pred ict the 1 I1c ' lIlin ~ " fm :IIlY nominal entrics of the lex icon. Therefore it 

is possibl e to say that the .A llllt ;lric vcrb (;111 more or less represent the language (Wed ikend, 

1992). Thus, the purpose of th is st ud y is to find a !'ossibility of develop ing automatic word parser 

for Amharic verbs and their derivations. " :Ised on the morphological system of Amaharic 

language. 
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1.6 Objective of th e Stu dy 

The general obj ecti ve of th is study was to investigate a development option fo r automatic word 

parser for Amharic verbs and thei r dcrivatio ns. With the aim of achi eving the general objective, 

the study has attempted to address the ro ll o\y lI lg specifi c obj ecti ves : 

/-, 
( 1. Studying Amaha rie "erbs and investigate pattcrns which can allow computer 
c 

representation; 

2. Study ing morpho log ical properl Y of the language, and identifying those properties 

appropri ate for \Ya rd parsing; 

3. Studying what type o r lexicons arc needed to be stored ror Am ahari c word parser, and 

design the lex icon acco rd ingly; 

4. Select word parsi ng algorithm , \\hi ch best feet for Amaharic wo rd parsing, if any, or 

develop a new one ,and tes t the algorithm for effecti veness; 

5. Develop a prototype tha t will illl plement the findings o r tlle study. 

1.7 Methods 

To come up with a sllccessfll l research Olltp ul. the lo llowing methods were employed. 

1.7.1 Data Collection a nd Li te r a turc RC \' j ew 

In order to identify the p'roperty of Amha riC words that can enable to develop automatic word 

parser one has to do research on th e ~lIa~c in general. Nevertheless, thi s is costly and can take 

a long time. Alternativel y it is possible to lSe the output of ol her researches. Therefore in this 

study, literatures in the area or Aln hari c lan','lIage Ill orphology have been reviewed for identifying 
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morpholog ical property 01' the language Togethe r with thcsc literature in the area of 

complltationa lli ngu is tics in gcncra l, and on \I'o rd pa rsing in panicular has been reviewed. 

1.7.2 Development of th e Parser 

Based 011 the anal ysis result s, a word parser 'li gorit hm is desi gned. Tn order to parse words more 

meaningfully, lexicons are des igned. Tn dcsi ~ni ng th e lex icons, the lingui stic e lements are taken 

into cons ideration. The prototype is coded using Visual C++ Programm ing language. This 

programming langu age is selected because; 

The program can be eas ily in tegr;l ted with other application , 

The source code can be modi lied c<ls i ly for furthe r modi fications, 

Easy to ilddmenus and othcr Ce'lI "rcs 

1.7.3 Testing techn iqu c 

The prototype developed is tes ted for cCfectileness by using selected Amharic words. Based on 

the results the algorit hm is mo di Ilcd, and furth er tests are cond ucted again to see the effectiveness 

ofthe fin al algorith m 

1.8 Organization of the Thcs is 

This thes is is organ ised in six chapters. Chapter one introd uces what a N atural language 

process ing is and the rol e o f 1\'(lJ'(1 parser 'o r natu ral language processing. Th is chapter also 

presents the objecti '."e and slatelll (' nt 0]' th e ll l'Oblelll. Diffe rent 'l ppl'O;lches ('01' developing a word 

parsing and issues rcla tcdto word parsing is discussed in chapter l IVO . The third chapter describes 

the Amharic language and the \I 'orcl fOf'l1 wtion processes of the language. In chapter four the 
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features of Amhari c words that arc used in developing the word parser are discussed. This 

chapter also descri bes the des ign or th e lex icon. The algo ri thm des igned and the experiment 

conducted is discussed in chapter fi ve. T he conclusions and recommendations made in the study 

are presented in chapter six. 

12 

I .., 
• 

j 



2.1. Introduction 

CHAPTER TWO 

WOR D PARSING 

As indicated in the previo us chapter the mai n objective of the stud y is to design and implement 

Amhari c word parscr. Wo rd pars ing is a process of tokenizing a word in to its components or 

individual morphemes . Di ITerent from stemming words for purposes such as statistical analysis, 

in word parsing the word shou ld be tokcn ized in to morphologically valid components. The 

component token ized in to parts will be fur ther analyzed for their contribution to the meaning and 

categorization oUhc who le wo rd . 

In this chapter, different ap proach to mo rpho logical parsing and issues related to word parsing for 

NLP is discussed. T he first section discusses about linguis tic fea tures of words and their 

meaning. The second part disc usses di fferent approaches of morphological parsing. 

2.2 Words and lVlcan in g 

Every language enables its speakers to communicate each other. I-Iul11an being can exchange 

ideas by using string of words arranged in a specified manner. A word is an arbitrary symbol 

representing a phys ical obicct or a conce])! .. The grammar of a la nguage di ctates the way words 

are arranged and comb ined during com!lI· lnication. String of' words arranged based on the 
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grammar of the language wil l foni, " sentence. The meaning o f a sentence can be understood 

from the meaning o f the indi"idual words and the way they are arranged . 

Words ha ve their own st rll c tll r: i1 pro pe rties. In many cases they have a complex internal 

constituent structure and a sct of' idi osyncrat ic properties that arc cruci al for determining aspects 

of the syntactic structure or sentences (Ga7der and Pu llum, 1985). 

Using the words and gr"mmar o f " la nguage we can ex press unli mited Illllnber of ideas . 

According to Pinver (1999). this is poss ible because our knowledge o f languages resides in an 

algorithm that combines ahst raet symbols such as 'noun' and 'verb' as opposed to concrete 

concepts such as 'm an' and 'dog'. Thesc abst ract symbols embraces a vast set of concepts and can 

be combined freely into an e,'en ,'aster set o f propositions. Therefore the grammar can express a 

remarkable range or thoughts. 1-'0 1' this rcason a grammar can be seen as a fi nite algorithm with 

the ability to generilte an infin it e numbe r or potential sent ences. each corresponding to a distinct 

thought (Pin ver, 1999). 

Words can be creatcd by comb ining mo rp hemes or Wo rds. In Most languages words are created 

by a sequence of w rd forma tion ru lc~ which can be appli ed iterative ly to each other's output. 

This process genera! ly creates new wnrds 1'lOm existing wo rds, Wo rds that are created fro m the 

same root represent different forms o r the same wo rd. As ind icated by Lyons (l995:52), these 

differen t forms of the same word w ill gen erally diffe r in meaning. They will share the same 

Lexical meaning but they di ffer in respcet of their grammatic~ I, mear:'.ng For example the 

Amharic wo rd ; 
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sabali r'l q(, 'one who breaks' 

sbr I'l-nc: ' bl ea .' 

Illasbar £/II I'lClI: ' To break' 

Figu re. 2.1 Different form s of 'shr' 

Both words, r'lfJ (' and ''''()Cll: sha re the same lex ical meaning £)jI,C- but they differ 

grammaticall y .r'lfJ(, ind icates thc agent who do the underl ying action while m'I'lOC is a name of 

the underlying actio n. As the mcan ing of the sentence depends on words these phenomena is also 

relevant to sentences meaning. 

The processes of word form,l tion are genera ll y based on the gram mar. Therefo re, it is possible to 

say that the meaning of the IVords, 01' \l'hich a sentence is composed of and its grammatical 

meaning, determine the meaning of a scntence. 

vAll words do not have equal contribut ion to the meaning of a sentence. The contribution of a 
\ 
\ word to a meaning depends on the calL:gor)' and f<;atl!!:,e of the \l'ord, The category or class of the 

;/ word determines the possible syntac tic rules to be applied on the word. Syntax is the set of 

') hidden dependency relat ionships among the words of a language. The syntacti c rule of the 

\ language makes all sequence 01' \l'o rds not eq ually acceptable. Thus to determine the contribution 

of a word to the mcani ng 01' a sentence and the ru les that can be app lied to a particular word, 

i~nti fYin g the class or categol'\' (l f tlK IVord should be the fi rst step . 
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2.2.1 Word Featu re 

In order to defi ne cl asses for linguist ic entities that need to be referred to in rule sets and other 

constraint systems, an appropriate classification system for lingui stic entities (phonemes, 

syllables, morphemes, words, phrases and sentences) llluSt bc identified. A linguistic theory 

provides a system o f constrilint s on li ng ui sti c entities. [n [0 1"111 a I theory, constraints are expressed 

as relations among or operations on represcc tation of linguistic entiti es. The lingu istic feature is a 

fonnalm echanism to defi ne a system of such classes (P rasad, 1993 : 11 4). 

Feature of lingui stic enti ties may be rcprescnted by featu re structure. A featu re structure is a set 

of feature specificat ions where e<lch fea tu rc spec ifi cation is an "a ttribute value" pairs feature, i.e. 

for each attribute there is a correspondi ng value. Feature structures may be combined by the 

operation of unifi ciltion. Unifi catio n en'l bles the building lip of a description of a linguistic 

object by unifying informatio n fro m va riolls sources thilt represent the mutual constrains that 

words and their sententi al cnvironmen ts pu t on each other (Whitelock, 1988 .). This unification 

can help us to determine the cat egorics of words based on the val ues of the attributes. These 

attributes may include: 

Po larity 

Po larity ind icates the affi rmativcncss of the word. Its value can be either negative or 

positive. 

Tense 
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Tense refers to thc time or an actio ll or state in relation to a tcmpora l focus. Tense can 

have a va lue of past, prcscnt or future. 

Evidenti al ity 

Evedentiality expresses wcather thc na rrator is actuall y saw what is being described, or 

in ferred it, or was told about it, and so forth. 

Aspect 

Aspect refers to a tcmpor,1I composition or the cOl1lpleti on of an event, which usually 

indicate perfective/imperfcctive. It gcnera ll y refers a sense of grammatical specification in 

thc prcsent di scussion 

Perso n 

I I·· . l i st ( c· I ) 2"'1 c . Person l11a (e a ( Istlnctlon let\\'cen person reierrlng to t 1e na rrator , person relelTll1g to 

r{1 the addressee) and 3 pcrson t rcfcrri n~ to someone other than spcaker and addressee) 

Reference c1assi fi cation 

Thi s includes gendcr fcature whose value can bc l1l ascul ine /fel11inine, or animate and 

inan imate. 

Number 

Num ber describes how m<l ny indi vidu als are refereed to by a predicate argument. Its 

va lue can be singular or plura l 

Case 

Case marks the functi on o f thc predicate <l rgument. Case indi cates the syntactic function of the 

NP in thc clause. Case marking can be clit ics or parti cles and inn ict ion. Case generally marks, 

subj ect, object, dative. instrumcnta l, locative, ablat ive) 
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2.2.2 Categories of" Wo n/.\" 

Lexical items can be class ified based on pho nolog ical , syntactic and semantic features . Syntactic --
features inc lude qt<:gQJx='eatu res, inherent features and contextua l fea tures (Jacobson, 

1978: 113). 

· 2.2.2.1 Categorical ('ea li/res 

The category of words can be detcrmined scmant!9 1Iy, mo rphologically or syntactica lly. Words 

may be semanticall y categor ised based on the function they have in the sentence (Radford, 1988: 

57) as in: 

I. Words that deno te actio ns - Verbs 

2. Words that denote entities - Nouns 

3. Words that denote states - Adjectives 

4. 'Nords that denote the manner inlVhich somethi ng is done -Adverbs 

5. Words that serve 10 speci [y - Determ iners 

In a semantic categorisation. a 1V0rd ca n be categorised in more tha n one category. Therefore 

the semantic categori sati on n[ words i'; (IJlL<W.a.bl e. Hence, other mccha ni sms should be 

dev ised to determine the cat e!"J ry o f a word, 

Morphologica l categori sati en is one of the mechan isms to the above-mentioned problem, 

Morpho logica l categori sation depends on the fact that certain types of inflections are attached 

only to spccific catego ri es 0 1' ,, 'o ,'(ls no un (R adford , 1988: 57) . For exam ple, only nouns take the 

plural marker ' -oc' in Aill haric. II1d any \\'o rd with su ffi x -oc can be catego ri sed as a 
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The syntact ic cri teria arc hascd 0 11 the d ist rihu tion property of words. The distribution property of 

a word is the set of sentence po,i tions it can occur in . For example in Amhari c language on ly 

verbs can come at the end of a sentence. Thcrefore any word which come at the end of Amharic 

sentence can be considered as a verb . 

2.2.2.2 1Ilherent Featllres 

Inherent feat ure of a lex ical it ~m ind icates the sub category of a lex ica l item (Jacobson, 

1978:11 3). Members of a g ivcn category may belong to a variety of different categorical 

subclasses. For example, a wo rd can bc countable o r unaccoun table no un , or transitive or 

intransiti ve vcrb. The sub ca tegol v of words determines thc type of morphological and syntactical 

processes th at are possiblc on the givcnword (Radford, 1988: 337). 

2.2.2.3 CO Il /extual Featllres 

The contextua l features dctcrmi ne how thc word shall be used in the sentence given a certain 

context. These features are stri ct sub -catcgorisation fea tures . For example, some verbs can be 

used without obj ect whi le o thcrs ,10 not. T he contex tual feat ure also inc ludes the selection feature 

of the lexical class. Thc sclccti , n fea ture nJ' a wo rd indicates the fea tures requi red by certain 

categori es of words from oth cr catego ri es to functi on together in a g iven context (Jacobsen, 

1978:114). Fo r examplc, it is nll t possible to say, 'The man is pregnant ' . Even though the 

sentence in the example is grammati ca ll y legal sentence it is not acceptab le because that the word 

' pregnan t ' req ui res a ' female anl·nat e' subject. 
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2.3 Morphological Pars in g 

In NLP before a syntactic parse r can parse a sentence, it IllUSt be suppli ed with information about 

each wo rd. Ivlorpho logica l p'lrs Ig helps us to identiry lI'hat informa tion a word form carries 

(Palmer & Zh ibiao, 1995). For l' , alll ple, ill tl'Cl nslal ing a IImd from one language to another there 

'< may not be equ iva lent words. /I single word in one language Ill ay req uire a sentence in another 

language to represent thc fulll11 c" ning ofl h,1t wo rd . For this reason the translating system should 

get informat ion about the struct ure of a liard. For example the Amharic word 'sdb ' f'l.C:'fl has 

the mean ing of ' insu lt' in I , n ~ ish, but the mean ing nf 'sadiib-ii-a t' t'l.l'.·n -}; - ~,:,· can only 

represented using a I'ull sentc nc 'he has insulted her'. Therefo re, to get such information fo r 

further anal ys is the word Shirl I be broken inlo its morpheme as in the example. 

siicUibat = siida b + ti + at (where + is a morpheme boundary) 

/ 
insult (Perrect) 31 m (subject) 3ps f (objccl) (He insults her) 

Figure .2 C om po nc nts of thc word '~ii da b.ilt ' 

In analysi ng the structure of IVo r Is it is impractical to list all the words in the language together 

with an indication of their re lel Int properties. For most languages, listing all the words in the 

lexicon is both costl y and ling ui st ica ll y in 'ldcquate. Th is is because-lor example in agglutinati',e 

languages - each lexical I'c rh mil: have litcr,r1ly thousands of dist inct surface forms di ffering in 

inflectional properti es but ol h.: wise thl' same vocabulary clemcills. These words have a 

considerable degree of predictahility, i. e. us ing basic forills and wo rd fo rmation rules of the 

language, it is poss ible to predict the other Corms. It is thcretore redundant to store exhaustive list 

of the words in a language. (Anl '"rSO n, 19 X~: Golding & Thomson, 198 5). 
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2.3.1 ](lIolVledge reqll ired by (I Word Parser 

In order to write efficient parsing algori th ms one needs to have a secure definition of the 

language to which he des igns the parser. )vl ach of the knowledge for NLP purpose must come ~ 

from Lingui st ics studi es . Thi s helps us to ll nderstand better the organisation and operation of the 

language. Knowledge of the grall1 ll1ar of the language al so helps to have an idea how the system 

should behave under a wide range of condit ions. For thi s reason NLP system will have to be 

based on what lingu ists can determine about the structure of the language (Gazder and 

Pullum, I-98 5; Spark .l ones, 1974). 

The gramma ti cal knowledge of the language should be represented in appropriate fonn for the 

parser in order to carry out the pars ing process effective ly. Even though some basic knowledge is 

common for most pa rscrs, thc detail knowlcdge required can vary from language to language. 

Pullman et. al. (1988) notes the fo llowing as the three main types of knowledge that needs to be 

represented; 

t. Knowlcdge abOUI s'pelling or phonological changes upon affixation; 

It. Kno wledge about the syntacti c or semantic properties of affixation 

inflect ional and derivational morphology); and 

Ill. K.nowfedge aboul Ihe properties of the stored basc forms of words. 

(That is , 

In additio n, the parser should have knowledge about the syntact ic or semantic properties of the "­

vowel patterns of the 'stem, particularly for Semitic words. This is because vowel pattern of the 

stem in Sell1itic languages can determine the inflectional and derivational category of a word . For 

Example two Amharic word s ' sbiiri' MI l, (b reak! (2psf)) and 'sbari' (lfJ(, (a fragment) derived 
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from the same root 'sbr' (HIe (break), but due to different vowel pattern they ·h\lve different 

meamngs. 

2.3.2 The Lexicoll oliVa/llral L(lIIgllage Processing 

The lexicon for NLS co ntains the vocabular\ ' that the system knows. The lexicon ofNLP should • 

provide the syntacti c, scmanti c and pragm atic information necessary for each lex ical item to be 

processed by the systelll (HarTi s, 1985:322). The lexical entri es are different for different parsers, 

based on the goa l o f the parser. This is because the domain of the application limits the type of 

language th at the parser is li ke ly to encoun ter (Hanis: 322; Metzler, 1989). 

There are two sets of categories of lex ical items: open categQries and closed categories. Open 

categories rep resent the primary function 0 1' a word: nominal , action, nomina l modifier, and 

action modi fl er. The vast lllajority of words in the vocabulary fall into these categories which 

essentially correspond to thc~t a ndard wor1l..£.l asse~ nou n, verb, adjective and adverb. The closed 

categories represent those words , which inc lude a fin ite, restricted number o f instances; for 

example the c lass conta in ing conjunction or determiners in a language can not be extended. 

Words in open category are al so ca ll ed contcnt words, wh ile those in closed categories are called 

function words . 

Function words lll ake up the ske leton of th e sentence. They carry a great dea l of infonnation 
/ 

about the synt actic st ructu re of the sentence tJonsen et aI., 1997) . T he part of speech category of 

a fuuc.tion wo rd p roved useful to dist inguish more categories than the standard dictionary 
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categories. The majori ty o r content wo re" not li sted in the ~.!1 can be tagged using 

\U,2lJ2hological information about suffi xes (.I nnsen et a I. , 1997; Pa rk et aI. , 1996). 
. ~ 

2.3.3 Olllplll of MOI pllOlogical Parsing 

It is obviou s tha t any anal ysis tas k is governed by the final goal it seeks to achieve. The success 

or failure or the analys is should also determined from the goal it seeks to achieve. The output of 

morphological an al ysis of a language for NLP and Lingu isti c can be diffe rent as they have 

different goa ls to achieve. 

Analysis of NL for NLP involves identi fyi ng compu tational characteristi cs of the language 

relevant to the appli ca tion at hand, and constrained by limitati ons of computational effectiveness 

and avail abl e tec hnolog ies. The .tJ1a lysi s 01' ]\ 1~ fo r linguistic purposes is usually motivated by the 

problem of language acquisition, and ident ify ing universal property of a language. Analysis of 

NL for li nguistic purposes invo lves characterising observab le property of the language and 

description of an entire language. Shieber (1 985) Word parsers that are designed to serve the 

purpose of N LP should provide information that enables to determine; 

• What categori es arc actuall y indicated by a given word ( such as case, number 

agreenlent etc) 

• An indi cation of lex ical identitv with a pointer to the syntactic and semantic 

properti es o f thi s lexical item and 

• A mo rp ho·syntacti c representat io n that shows the in llectional categories conveyed by 

this word fo rm 
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2.4. Approach es to Morpho logical Pars ing 

There are a numbcr of app ro Ciches for mo rphologi ca l parsing. This section revIews few 

approaches that have close rel evancy to the study. 

2.4.1 Bottol/l lip Approach 

Bottom up starts from the givcn [o rm and att empts to find a wa y of grouping its parts into larger 

structure. This approach is pr() posed by Key (1977). Key proposed that the procedure for 

analysing words essentia lly foll ows the foll ow ing steps; 

I . Starting Crom the sur face form , undo the phonology by inverting the rules. Construct a 

set contain ing all oCt he phonolog ;cally possible underlying representations that could 

have givcn rise to the form being analysed. 

2. Set if (at least one of) these representation cou ld correspond to a weli-formed 

sequence o f lexical ly listed elemen ts . 

For exam pl e if such system is supp li ed with the Amhari c word 'kfacy lat' )) ;'Jt:,,·)- (you (3psf) 

open (somet hing) [o r her). Thc parser first attempts to find the way this word is formed by 

undoing the wo rd fOl'mation process i. e. fl'O l11 the surface form it w ill attempt to find the 

underlying form, as indicated in the foliowin [! example. 
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Word 
Fnnation (U nderl y ing forl11) Kfd/ - i + I+al 

(t changes to c ) Kfeic + i + lat ( c is un derlying t befo re i 

(a chan ges to ya ali er i) KfCic + i + yla/ (ya is unde rlying a after I) 

Kj{i(ir l,l (Su rl'ace 10 rl11) 

Figure 2.3 Su rface and underlying fo rms of 'Kfiiciylat' 

Undoing 
morphology 

A major p roble l11 with thi s approach ari ses if the phonology of the language involves a non-

triv ial, amount of neutralisati on (through ;l ssil11ilation, detentio ns, insertions, etc)(Anderson, 

1988). Anderson notes that, when that happens, it is necessa ry to calculate a ll of the possible 

combinati ons o f a lte rna ti ves allo wed by V81 ious ru les, wh ich l11 ay be individually large when 

neutralisati ons are in volved and whose produc t grows ex ponentia lly as the amount of significant 

rule interac tion (o rder) increases that may make the approach impractical. 

2.4.2 Top-/o-B01fO/ll Approach 

As referred to by j\ ndeson (I <l 88). the Tc))-to-Bottom approach is devel oped by Hunkamer 

(1983) based on a representa tion o f the phol1(l logical systel11 0 C T urkish (its morphotactics) in the 

form of fi nite state- l11 achine . The parser st;uts at the left edge of the word, and attempts to 

identify 3S-.111Uch as poss ible .. the . '0LQ[<i wit il some lex ical ste rtl . Once a stem is found, and 

assuming that it docs no t exha u, t the word. tl, C fini te state l11achi ne representing the morphology 

is consulted 10 see what l11 ateri al s coul d c ' l11e nex t. Each o f this is tried in succession, by 
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attach ing it to the stcm and then apply ing the phonological rules of the language to the result. At 

any poin t, IVhcn none of the morpho logical Iv acceptab le possib ilities is confirmed, the system 

backtracks to the first previous choice poin l to attemp t an alternative path. I f there is no such 

point a fa ilure is reported. 

This approach works in a deterministi c Cas hion. It relies on the fact that at any point in the 

analys is, the possibilities for the ident ity of the next piece of material in a word are severely 

constrained by thc material that has already been identifi ed. For cxample, ifi t fi nds a noun stem it 

looks onl y those suffixes, which can be attached to the no un. Since this system operates in a 

completely determ inate fash ion, i.e. in a top-to-bottom directi on , there is no combinati on problem 

deriv ing [rom a multipl icati ve interact ion of alternatives as in bottom-to-top system. 

Thi s system has been fou nd effic icnt ly work ing. However, as noted by Anderson (1988), the 

efficiency is duc in esscntial wa ys to some: acc idental properties of Turkish that do not a liow its 

direct extension to a full range o f other languages . It is based on the assumption that 

concatenating of ru:euxes, mot and s01i.;(.cs fo rms words (Golding and T hompson, 1985). 

However, Ih is assumpti on failed to include changes inside words like iofixation and 

redupli cati Ql1. Thel'e fore some extens ion or rcvision w ill be necessary to ex tend the approach for 

language Ihal involves extensive in fix ation and redu pl ication . 

2.4.3 Two Lcve/ lvlode/ oj M o/'p/lO/ogy 

The two le, 'e l modellVas suggested by Koskcnni emi (1983). Th is model is developed for Filmish 

, which is an agglutinative language in whi ch words can ha ve Ihousands o f innected form s. As 
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indicated by AntlVorth (1994) NLP systems fo r Finnish could get no where without first parsing 

its morphology. 

This model is based on morphotac tics and morphophonom ics properti es of the language. 

Morphotatctics enumerates the in vento ry of morphemes and specifies in what order they occur; 

while morphophonemics enumerates accounts for alternati ve forn1s or spellings of morphemes 

accord ing to the phonological contex t in which they occur. For example, the Amharic word 

' kflici ' 11/..'1: is anal ysed morphotacti cally as the stem 'kf,it' foll owed by the suffix ' - i'. However 
~ -

"' the additi on orthe su ffix '-j ' apparently causcs palatalization of the fina l :!Jof ' kfat', thus 'kfat' 

and ' kfac' arc allomorphs or al ternate fo rms of the same morphemes. This mode l considers letter 

for letter cO ITcspondence between its lexical (surface) and underlying form. For example the 

Amharic word -kfaci-, in the two leve l Modcl can be analysed as: 

Lex iea I fo rm k r ii t + i 

Surface form: k f ii C. + 

Koskenniem i's two-level model compri ses two components: 

• <I rulc component, whi ch con tains phonological rules represented as finite state 

dCI ices, and 

• d kx ical component, or lex icon which li sts lexical items (individual words and 

morphcmcs) in their underl ying forms, and encodes morphotactic constraints. 

One of the implementation which uses the two level modcl was the KIMMO, a general 
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morpho logic81 p8rser (Korttunon, 1983). The main components o f the KIMMO parser are shown 

in the fo llowing figure ; 

Analyser 

Tri es . . enerator try + s 

F igure 2.4 Componcn ts of th e Killlmo Parser 

The grammar component consists of two !cl'el rules that account for regular phonological or 

orthographic 'l lternations, such as 't.DC' versus ' tJi'.. Second, thc lexicon li sted all morphemes - . 

(stems and aflix c.s) in their lexica l form and specified Illorphotac tic constraints. Using these two 

componen ts. thc processor perform s the anal ys is and generation tasks. The generator accepts as 

input a lexi cal form and returns the surfac~iill:m . The recogn iser accept as input a !illIface fo rm 

and return an l(nderl.yin g; form divided in to mo rphemes, plus a gloss string, as in the fo llowing 

example. 

[xample: 

a. Recogni ser : 

Input: tries 

Output: try + 3,,1 pCl'son, singula r. present tense, verb 

b. Generator: 

Inpu t: b i g~ er 
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OutJlut: bigger. 

The most important technical feature of the KIMMO parser is that, morphological rules are 

represented in thc processor as automata, more specifically, as fi nite state transducers (FST). FST 

is based on the not ion of finite state morphology which is based on the fact that a morpheme may 

have alternate rea li satio ns depend ing on plw nological envi ronillent and tbe composition of a 

word (Kurtlnen . 1983). 

2.4.4 Unificatiol1 Based Word Graml1lal' 

The Kimma Illode l to keni ses a word into a sequence of tagged morphemes, but it could not 

directly determine the part of sp<;e.c,b .Qf.a wu.dJ or Example; if a parser provided with word 

'enlargement' . it could tokeni se in to a sequence of Illorpheilles as in the following example and 

gloss each morp heme, but it coul cl not determine that the entire wo rd is a noun. 

Example: 

en + large +ment 

1 1 \ 
gloss '(R adi-eet ive NR 

Category !J.:l:.fi x lQ.ot suffix 

Where VR~Verp Prefix 

'i"J.,..tk-;. 
NR ~ No unP-l'efi x 

Figu re 2.5 Tokcns of the word 'enl argement' 

Such word pilrscr cou ld no t be adeq uate to ael as a Illorpho logical front end to a syntactic parser 

(Anteworth . 1993) . As a so lution to this proble lll Antc\\onh (1 993) has develo ped a word parser 
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that could dete rm ine the part of speech o f the wo rd h;lsed (\n the lI~ord grammar. T his parser first 
"'- - ,--

tokenises a word in to a sequcnce of morpheme struct urL'S , II hic h consist of a lexical fOJ 'Il1 , its 

gloss, its category and feature the same as the abovc exa mple, Then, the ana lys is obtained from 

the first step "i ll be passed to the unifi cati on based lI ord gra mmar component. This word 

grammar is based specifi call y on two spec ific behav io urs (\[' ('eatmes of affi xes , T hese behaviours 

state that there are spec i fi c catego ries of wo rds (rou ls) 10 II hich an a nix can be attached and can 

/,\ 
transform to, j 'm example, thc prefi x l;:n-' can be allac hcd to an adjecti ve and when prefi xed to 

an adj ective, the adjecti ve becomes ~ verb, The exa mp le given abo ve can be mod ified in the 

unificat ion based word gramma r as; 

en + large +ment = cnla rgelllcn t 

Gloss J J,;" ~R ~ou n 

Categon' Prefix root suffi x word' 

Feature (at=A.I (at=V ('a t = ;S:oun 

ch=V) ch=N) 1'Ium = Singular 

\\' hcre VR=Verp Pre fi x 

NR= Nou n Prefi x 

;It= Attached to 

ch= Change To 

Fi gure 2,6 Unifica tio n bascd Pars i n ~ for the II onl 'en largcmcnt' 

In this exam ple lI'hcn 'cn-' is prefixed to an adjecti vL root 'Iargc ' it becomes a ve rb 'enlarge'; the 

suffi x ' -menl' has a feature of property ' can be attac hed to " nbs ' and 'changes to noun ' , Thus, in 
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the exampl e when the suffix ' -ment' is attached to the verb 'enlarge' it will result in a noun 

'enlargement ' . Therefore, the entire category of the word 'enlargel1lent' becomes a noun. 
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CHAPTER THREE 

THE STRUCTURES OF AMHARIC WORD 

3.1 Introdu ction 

This chapter discusses the structu re and property of th()-Amharic yeWs. As indicated in the first 

chapter thi s stud y focuses on verbs and their dcrivation, which covers 70 - 80% of words in the 

language (Wedikend, 1982). Most of the data presented in this chapter is taken fn~~ Bender and 

Hailu Ful las ( 1982), Mullen (\ 986 ), Alemayehu (1987), and LesJau (\967). Further explanation 

of the subj ect can be obtained from these sources. 

3.2 The Amharic W ri t ing System 

The present wri ting system of Amhari c is taken from Ge'ez alphabet, which was the language of 

literature in Ethiopia in the earl y ti me. The Amhari c writing system consists of a core of 33 

characters (fidel) each of which occurs in a bas ic form and in six other fo rms known as orders. 

The seven orders represent the di rreren t fo rill s of a consonant. These fo rill s are created by the 

combination of the consonants and vowels. The non-basic fonns are derived from the basic fonns 

by more-or-Jess regular modifi cations. For example using the consonants h, I and m the orders 

are; 

., , 
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l Si 2nd 3rd 4th 5'1. 6'1. 7th 

U U· '/' '/ 't II tI' 

h ii hu hi ha he h ho 

tI tI· tI . " tI. A tI .. 

I ii lu Ii la Ie 10 

0" (I1.h 0'l. {III 0'/. 9" ' Iv 

ma IllU Ill ! ma me m IllO 

In add ition to these there are nearl y 40 others. which contain a special feature usually represent 

labializati on. For example: 

cl:. el'·, !I: ." .. 
qlVa qW i qWa qW 

Not includi ng the labiovelars the alphabet has 25l letters. Each graph ic symbol represents a 

consonant together with its vowel. The voca li c symbol can not be detached fro m the consonant 

e lement. Thus, the Amharic script is a syllabic rather than an alphabet (Leslau, 1967). 

In Amharic writing system there is no distinction between capital and lower case letters. The 

individual wo rds in a sentence are separated by two dots (:) , although thi s practice is now being 

di sconti nued. The end of the a sentence is ma rked by a square formed by fo ur dots (::) . The 

symbols + represents a conuna, wh il e : corresponded to a semicolon. 

One of the defic iencies of the Amhari c writing system is the lack of marking of gemination of 

consonants and the ambiguity between sixt h-order symbols with and without vowel. For 
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example, 'gana' (still, yet) and 'ganna' (Chri stmas) are both written in fide l as 'It;'. Similarly, 

~,CU/'n (un stretched) and l,C"I'n (dove) could be pronounced as ' irrggb' or ' irgb ', and indeed 

both pronunciations are used in thi s casco A nu mber of solutions have been suggested for these 

problems. One of the solution is to mark all geminations and sixth -o rd er vowe ls by some 

notational dev ice (e.g. 9" for 111 , and 9" fo r 111m ) 

There are 30 consonants and 7 vowels in Amharic. The table· below shows the Amharic 
~ 

consonants with their manner of articul ation. 

T ABLE 3 1 AMIIARIC CONSONANTS 

Lablals Dcn la ls Falatal s VeJars Laryngeals 

VOiceless p T t :," e ",j'- K h 

VOIced b 'n d ,f." g "I a "I " 
Stops U lotta ll zed p ~" t '1' e' "[]' q :" 

Kounded K" '), ,g q , 

qW 
~': 

VOice less t r,: s i'l s 'n 
VOiced z ' /I Z ''ir 

Sprints li loltallzed s ?, 

Kounded 11 :\ 

VOi celess 

Nasals VO iced m 9" n '} n ;~ 

Llqllld VO iceless 

s VO iced I A , r r: 

Semi vowe ls w (iJ" y ,e 
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3.3 Vocab ll ia ry an d word Shapes of Amharic 

Semitic language in generalmakc use 0 [' a systcm known as rQQJs and pa!.t~rn s . A root is a set of 

consonant s whi ch has a basic "1.~XKaJ.: meaning . The consonants of a root are called radicals. A 

pattern consists of a set of vowels wh ich arc inserted among the consonants of the root. The 

pattern has a grammatical meani ng . Si ncc most 1V0rds in such languages are deri ved from verbs, 

the consona ntal skeleton of verbs are the mOSI im portant (A lemayehu , 1987 :67; Dawkins, 1960). 

Amhari c verb roots provi de large num bcrs of vcrba l deri vations, and in addi tio n, they predict the 

noun entri es of the lex icon. Thc Amhari c radi cals determ ine the lex ical meaning of the word like 

other Semitic languages . 

For example the rad ical c)' flr. 'sbr' (break) in ol her derived noun or adjecti ves reappear as in the 

following example; 

a. sabar-i 

b. Sbar-i 

c. Sabara 

C)'1(' 'one IVho brcaks' 

r'l 'l(' 'a fra gment ' 

(J il l. . 'broken' 

In the di fferent conj ugations oflhe verb, Ihe corc meaning remains the same due to the root, as in 

the following exa mple; 

• Taken from Lcs lau(19 7G,4) 

~ 5 
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a. 'asabara' ~\()fI1. ,he made somebody to break something' 

b. ' sabab~i ra r ()lUIt. ,he breaks something again and again ' 

c. ' ta-sabii r~i' '1"1)01. ,it has got broken' 

d. 'asab~ir~i' ~\ /){I t. 'he helped in breaking somethi ng' 

e. 'assababHra' ~\()" Ol. "he he lped in breaki ng somethi ng into pieces" 

The common meaning is due to the rad ica ls ",hich are common to al l the conjugations. The 

variation in meaning is due to arrangements 01' the radicals and vowels in the stem. Here root 

refer to the basic consonants which constit ute the semantic core of the word while stem... is a 

complex structure which shows add iti ona l fcatures like aspect, signaled large ly by the inclusion 

of one or more vowel s. 

3,3 Amha ric Verb Cl asses 

Amhari c verbs are very regular (exccpt few), in such a way that fo r all bas ic verbs in the 

language the numerous inflected forms can be predicted when the nature of the I]l.O t is known. 

But there arc different kinds of roots lhat CI'l'<ltc complicat ions of diffe rent kind of forms . This 

complicati on of forms exists beca use lo rms vary depend on the nature (type) of the root. 

Therefore to handle these complicat ions the root Torms classified based on their nature (Bender, 

1978 ; Dawkins , 1969). Fo r thi s reason the lex icon of the Amharic verb roots shall provide t!le 

nature of the root. 

Different schola rs (Bender, 1978 :21; Cohn , I ()S I : 199, Habte mariam 1994) suggest different 

approaches to class ify Am haric verbs. Their app roach to class ify the verbs is based on different 



criteria. In th is stud y the class ifi cat ion by Bender and Hai lu (1978: 21-27) is taken, since it 

exhaustively c lasses a ll Amharic verbs based on ex plicit criteria. Bender (1978) has classified the 

Amharic verbs based on the fo ll owi ng criteria; 

I . consonanta l skeleton ( number of rad ical) 

monol iteral 

bilateral 

trilateral 

quadri lateral, and 

qui nq u i I iateral s 

2. pattern of gemination ofpenu lti m<l te consonants as; 

Type A : penultimate consonant gc mi nates in perfect only 

Type B: pcnultimate consonant gcminates throughou t the conjugation 

Type C: penultimate consonant geminates in perfect and contingent on ly 

3. Occurrence o f vowels othcr than norm al 'a' -,; 

4. Identi cal consonants in sequence 

5. I)resence of IV (/J- , Y ,e, H Ii 

6. Occurrences o f ini tial 'a' }, or ' t ' :/. in base forms 

Based on these cri teria Bender has foun d eleven major di visions, and eight subdivisions as listed 

below . 
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TABLE 32 MAJOR DIVISION OF AMHARIC VEI<lJS 
MajOr U lv lslon Example 

I. In lal cral-Type A bsl 'IIt'lA (cook), eltn .~· q:·i (c lose Up) 

L- In lalcl-al T ypeB gtr ",:/·C (be stubbOrn) , Imn A9"'; (beg) 

j. bilatera l WI til 111lal ' a - }I ' T ypc A zgil W'IU (silul),wgn w"'JIJ (pnCK) 

4 . bi latera l Wl lil 1111 a I ' a - }I ' -j ype 13 qbil :HIIJ (pall1l) Ikil :/'I1t) (replaCe) 

). bi lateral w ltil h nal ' a - "[; , Typc A 1Jll 'i::~: 1J (consume) qril :"CIJ (rema1l1) 

6. bi lateral w i th I ll1al '- 3 -r., T ype l:l gllyll "JIJ.elJ (burn) dhJi il .~IJ:~IJ aJbltrate 

I - 1I1ternal ly contracted verbs In a- bils .n lJ t'l (get worse) dl1l1 .~· IJ·i ( llea l ) 

~. 1I1ternall y contracted verbs In ' H- -"[; - . - b"'z .nm"l1 (be dizzy), rWt ew',!' (run) 

e- ' -~h - , and ' -0-' -}. -

Y. quaeln laterals brbr ·nc ·nc (SearCll) , brgd -OC",.r: (brust 

open) 

lV. I n lateral wi th I ll1a t ' a - }I brlh -ne:/'IJ (be strong) Inel11 q:-i.~·1J (brust) 

It. tn latcral with l l11al - 3 - -,; and preceell ng dhyll .l':IJ.e tJ (be poor) gbyil "'-Of-IJ (buy) 

palal al 

TABLE 3 3 SUILDIVISIONOF AMIIARIC VERIlS 
S 1I bel I VI S Ions 

a. verbs Willi Il1ltl3l a- U I -) 11bd lJ 'II.t': be mad 

b. verbs w i lil o (},) 111 the tl rst raell ca l 1< SI",t'lA wOl1uded 

c. verbs wltll '0 (},) In tile seconel raellca l ( Ie "1 '·fh,A hasten 

d. verbs IV ltll ' 0 (},) In til e tlmel rael lcal dlll< r .~· ·H' C be 

deaf 

e comb ination 01 a al1e1 c ilg '1 tJ'/.A nll10er 

t tnraOlcal verbS Willi tne tlrst two radi ca lS arc Sim ilar biT .nr. c fl y 

g tnrad lcal vcrbs IVltn tile last two rad ica lS arc Similar ggr ",",e beaK 

h verbs IV 1111 ' a II In ti l e ill-sl raellcal nos u .l':r'l renew 

I verbs \\ ' 1111 ' a II In tile seconel raell cal elbnlq .l':.nUA,}mlX 

Based on thi s c lass ilication Bender has id cnti licrl 42 categories of verbs. 



3.3. Conj llga tion of Amharic Ve r bs 

Amharic has nve verbal stems namely: perfective, imperfective, geru nd ive, jussive, and 

infinitive. Because of their regular occu rrence and crucial ro le in the syntax o l'the language, these 

will be considered as the principal pa rts of the Amharic verb (Bender, 1976:54). These five 

verba l pro vide the basis for all tense, aspect ,md mode [orms of the verb. For example the 

consonantal root 'sbr' (HIC (break) will have; 

Aspect stcm 

1. Perfcct ive sUb~i r ()Il C 

2. Imperfcctive stib r (Hl r: 

3. Gerundive s,ibr rHI r: 

4. Jussi ve (Irnperative) sbtir t'l Il C 

5. Infin iti ve stibr rHIC 

The vowel pa ttern of conj ugation is based on the type of the root. The vowel pattern can be 

predicted lVhcn the nature of the root is kl1o\\'n. 170r example, the conj ugati ons of three Amharic 

roots 'sbr' , 'hwq' and ' mnzr' ha ve unique vOlVel pattern for each aspect in the example below, 

Perlect ive 

Im perl"ecti ve 

Gerundive 

Jussi"e ([mperative) 

Innn it ivc 

sbr t'l,nr:(b rcak) 

siibar 

siib r 

scib r 

sbti r 

sabr 

(Hir : 

rH Ie: 

Mle: 

r) 'n r: 

rHIC 

, 
- n ,., 

hwq U(/),;/- (know) mnZr ?"'}'J/C (change) 

a\V~iq (\ w;,_· 111anazar ou',t/C 

awq (\ (I)' :" l11anazr un~'tIC 

awq 1\ (I) ' :" mUnzr UU'}'IIC 

awq {,(/).;/- mtinzr m''} 'IIC 

awaq {,(/)1- manzar OIJ'WC 



'sbr' is a roOI from class one (tril ateral type A) \'crbs, Thi s class has trilateral verbs that geminate 

the penul ti ma tc i consonan t in perfect onl y, The second root ' hwq' , is in the major subdivision 

of type one vcrbs and subdivided as ty pe 'a' , which has ini tial 'a-', The last one is from class 

nine verbs, II hich have quad ril atera l roOI. 

The vowel and consonant pattern of the Amharic ve rb stems in three laye rs; the layer that has the 

consonants; Ihe layer that has the skeleton of the consonants and vowel pattern; and the root layer 

which is the consonants of the stem wh ich can be diagrammatica ll y represented as: 

= as pect 

stelll stem skeletal layer 

= Root 

where: C = Consonan t 

V =VolVel 
F igu re 3.3 Vowel an d consona nt layer of 'siibi;r' 

3.3.1 Deril'cd Verbs 

The main derivations in Alllharie verbs lI'ith sOllle ind ication of their use in syntaetico-Semantie 

functions il1l'ol ve preB:~ ng and interna l changes, 

a. Prefixi ng 

1. Prefi x ' 3- ' (transiti viser) 
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W hen pre fi xed to an int rans it ive verb it make the ve rb trans itive verb . Cons ider the 

under lined verbs in the fo llow ing setence, 

Exam ple: l. a. Ij -u wha t 'U t ' -a A :~: (I)", 111 (:1 

c hil d-the wate r ci rin k-(3sm ) 

(The chil d d ri nk wa le r) 

b. lj -u saru-t1 vv ll a a-t 'ii t'-a 

ch ild-the grass-t he water drink-(3sm)(transitive verb) 

(The child wate red the g rass) 

') a . Abebe msa btila ~, (J(J II" ') (J 'l 

(Abebe ealS la unch) 

b . Abebe Ij -u-n m sa a- bii la 

(A bebe feed his chi Id a lau nch .) 

ii. Prefix ' as - ' (causat ive) 

When a v erb is prefi xed wit h 'as- ' it incii c il tcs tha i the subj ect ca uses the action expressed 

by the un derl y ing verb . 

as - sabara ~\ rHl l. "he m ad e some body to break ... " 

as - ful aga ~, () /..I\ ' I "he m ade so me body to search . " 

Ill. Prefix ' ta - ' (passi ve) 

The pre fix 'ta ' changes the verb to passi,·c . 

F or cxam p le; I . 3. sabadi ()Il l. " he b reaks " 

b. ta - s~ib a r;i '/'I)(J'-: " he has go t broken " 

2. a. gacWla '1.1'. 1\ " he kil ls ........ " 

-II 

\ 
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b. Ui - gHdiilii ""'Y./\" he was kill ed .. " 

IV, P re fi ); ' 11- ' (express ive) 

It is al ways found w ith ci ther ' a -' o r ' Iii ' preceding, i, e , as ' an - ' o r ' tan-' 

liin-bissb isii "" H't) " ' r) " he sta rts to move,." 

an - kiiha lal: i {,'}l11/1I1I "he rol led .. ," 

h. Intern al changes 

The internal changes of derived verbs OCCli r in tlVO ways. The first one in volves the inseliion of 

vowe l '-a- ' after the antpcnulillll cnt (the third fro III the last) rad ical of the root. It always occurs 

w ith 'tii-' prefix, Its m eaning is conat ive extensive (rec iprocal), For Example; 

ta- sabaru " ',)O ~. " they broke each o ther. " 

Hi- gadiilu "':) .1'.11 , " they kil led eac h other. " 

If the subj ect is the causative [or the rec ip rocal actionlhe stem prefixed wilh 'a- ' , For 

exam ple; 

a- sabaru {, 'Hh · ' the\' made SO llie th ings to break each other ' 

a- gadalu {,:J,I'. II , ' the\' Illade SOll1e thi ngs 10 ki ll each o ther' 

-12 
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T he second one invo!l 'es du pl ica tio n o r penuit illlate (the second fro m the last) rad ical with the 

first ort he resul ting radical hav ing vo\\ el ' a ', It exp resses that some thing is done again and 

again or ite rati vely , 

Examp le: ta- sababaru '1'(VIrI '· 'they broke each other agai n and again ' 

ta- gadadalu ' 1 ·'/.'~.l'.I'1 · ' they kill ed each other again and again ' 

a- sabab~iru {, (JI] (],. ' they Illade some things break each other 

again and aga in ' 

a- gadadalu i ,'/.'I Y. I'I· ' they Ill ade some th ings kill each other 

again and again' 

The most prod uctive of the derivat ions is the f<lca ti ve (as-), wh ich occurs, with most verbs. The 

expressive pre fixes are relativel y rare and occur main ly with quadrilatera l verbs . A ll verbs do not 

undergo these derivati onal processes. Vl'I'bs take or fa il to take the vari ous derivations in 

idiosyncratic pattem s according to semant ic. syntact ic, and phonological considerations. 

Therefore, in most of the cases it is d iffi cu lt to predi ct weather it is possible to apply a pru1icular 

derivational process to a speci fic root, Bender and [-Tailu (1978) suggest the fo llowing criteria as 

some of the considerations to app ly as a rule : 

• A verb with no antepcnuli tlll en i radi cal cannot undergo the first inte l'11a l change. 

• A verb with initial ' a ' does not lake the 'a-' prefix. 

3.3,2 Inflectiollal Affixes o/ A II/horic vel''' stell/s 

Except for the 2nd person im pera ti ve the \ e rb In Am hari c do cs not stand without inflection. For 

exrunp le 'sbiir ' one (break (3ps l11» can siand <IS a wo rd on it s own, Apart from thi s exception, 
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the minima lly inflected stem must ha\'e at least a subj ect marker to function as a word in syntax 

(Alemayeh u, 1987:65) . To make these st ems I'ull words infl ecti ona l affi xes mllst be added to 

them. For cx ample the perf'ee! stcm ' SiiH ii R' IHlr: , to be lI sed in the synta x it mll st have an 

inflectional alTix sll ch as '-a' to become a word as 'SiiGaR-a' (){]t. (he breaks). 

One of the cha racteri stic of Amhari c 1I'0rd lo rlll 'ltion is innect ional affixes cannot be added until 

stems are formed. For example it is not co rrcct !o. say 'sbr- ii' . Together with this phonological 

rules (sllch as palata li zation ) must app ly only " he n fuliy innectedwords are derived ti'om verbal 

stems. For example, k£it + -c - kal'ce h l..{ ( t changed to c). 

The inflecti ona l affix es of Amharic verb stems indi cat e features of person, nll mber and gender. 

Based on the case they indicate Amharic vcrbs have th ree types of inflec ti onal a ffi xes to verb 

stems; 

1. Subject markers 

2. Object markers 

3. Affirmati ve affi xes 

3.3.2.1 Subj ect Feature Indica tors 

Subj ect feature indicators indicate thc feature o f th c subject i. e. the features of the doer of the 

action. The subject feature ind icator affix es are obligatory affixes. All Amharic verbs, except 2nd 

person singular can not tiJl1ction wit hout these 'll'fixes . 

Examp le: 

I. X zaftalca l-a eX has planted a tree) 

I 
T 

I 
I 



2. X zaf takal -iit X II ": '1'1 11'\ ··r (X has p lanted a tree) 

The subject 'X' in the first ex am ple has the featurc va luc o f person = third , number = singular 

and gender = male. These feat ure val ues are the fea tures of the suffi x '- a ' of the verb ' takal - ac 

' . In the second example the subject ' X' has the feature value of ' person = singular, number = 

singu lar and gender = female, \\ hieh is the Icatmes ind icated by the suffix ' - iie ' of the verb ' takal 

-ac " 

Based on thc stems to wh ich they can he attached. Am hari c subj ect indi ca tor a ffixes can be 

grouped in to three paradigms (A lem 'lyehu. 1987). Excep t some affixes of the imperfective and 

jussive, all the remaining affi xes are sufli xes. The fol lowing tab les present the affixes in each 

paradigm. 

T ABLE 34 SUI11!,c r MARKER Arrl XFS O F Ti ll IM!' I 1~ I F('r l \ ' I '/GI ' R\lN I)IVF SrrM . . . 
Place(s)of Features 

Affixation Example 

Prefix Su rrix Person n Ulll ber Gender J USS I ve Imperfective 

l-
, 

1 s sabr o·ne 

n- '}- 1 p i n-sbii r "}!'lne n-sabr ·}!'l·ne 

t- -I' 2 s m sbii r M e t- sab r ·/·!'l·ne 

t- ·1'- - I -fl. 2 S I' sbiir- i r)() t. t-siibr-i ,,·!'l·nt. 

t- ·1' - -u -I," 2 1'1 sbiir-u r)() " . t-siibr-ll ·'·!'l·n.;· 
y- f. - 3 s III y- shii r .(~M e y-siibr .M·ne 

t- :,.- , 
s I' t-s biir ."t-I'l ne t-siibr ·"'!'l·ne .) 

y- f. - -ll }" o 3 pi y-sbiir-u ,eon.;· y-siib r-u .M·n.;· 
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TABLE 3 5 SUIlI I'[ T MARKER SUFFIXI·S OF '1'111 , PERF! C IW I SThli -
Suffix Features 

Person Numbcr Gender Examples 

-hu/ku -(}· /li· 1 S sabar-ku (tIlO,· 

-n -'} 1 1'1 sabar-ll (tile} 

-h/k -VI!? 2 5 III sabar-k (tllr.!? 

-s -"Ii 2 s f sabar-s (tnOi 

-achu -~, 'hl- 2 pi saba r-achu (tnt,· ·j·v, 

-a -, ; 3 s m s~lba r- H (till. 

-ac -/d· 0 , r sabar-ac (till. ,). J 

-u -flO 3 1'1 saba r-u r)II~-

TABLE 36 SUIlII 'CT MARKER AFFI XES OF '1'111' GERU~DIVF S IHI .. .. 

Suffix Features 

Person NUlll ber Gcndcr Example 

-e - ~" 1 s sabr-c (t· Ilt., 
, 

-an -1, '} 1 1'1 I s~ib r-~ln (t·n t.'} 

-ah -A V 2 s m sab r-a h r)·IlI. V 

-as... -Ii -{j 2 s r sabr-as MII.'Ii 

-achu -I, 'hl- 2 p i sabr-achu MIt.· ,j-v-

-0 -I' 3 s III sabr-D (t '1l (!' 

I 

-a -/, 0 
.) s r I sab r-a MIt.· 

-
-aw - I, (I)' 3 pi sab r-~i \V (t'nl. (I), 



3.3.2.2 Obj ect marker Affixes 

The object marker affixes are attached to a ve rb alkr thc subject marker affixes are attached to 

the stem . A ll object indicators o f Am ha ric vcrhs arc surlixes. They indicate the feature of the 

object ofthc verb to which they are attached to. 

For examp le: 

Example; Ij t-u lj-u-n gadiil-ac-\\ 

j 
gi rl -the boy-the-(O bject) kil l- 3psf-1psm 

The subject ·I.i-t-u ' has features. Person=3,d Numher = s ingul ar and gender = female; and the 

object ' lj-u ' has features, Person=3nl . Number = singul ar and gender=male. These features are 

indicated by the suffixes ' -ac ' and '-w' of the ycrb ·gadiil -ac-w' .These suffixes are optional i. e. 

the stem can fu nction in a sen tence \\ ithout the presence of these suffi xes. One of the important 

features of these suffixes is that their prese llce ind ic :ltcs thc presence of an inflected verb and , the 

person of the object markers shou ld be di ITe ren t l·rol11 the person of the subject. 

The object marker suffixes can he preceded by the prepos itiona l suffi xes ' -I ' or ' -b' to indicate 

weather thc result of the act ion is to the merit or del11erit of the ob.i ect respectively. When 

preceded by these suffixes the object instead Il l" rece iv ing thc action by the underlying verb 

directly, it becomes a dati ve-a fTec ted hy the re sult or the ac tion. 

Example: 
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fala g-H-s "he looked lo r you ( Ie male)" 

fa l 1ig- ~i- I -5 t.t'I'lt\'1i " he has looked somcthing fo r (I he benefi t o f) you (female)" 

gadii l-u-at '/~ • .";,, 'they killed I er' 

gacHil -u-l-at '/.1'.1'1·1):" ' th ey killed somc th ing for (the benefit) of her ' 

gadal -u-b-at '/.I'.I'I·C]:'· ' th ey kil led (aga inst) her' 

gad ac1 ii l- u-l-at 1.':.I'.I'I·q:,· ' they kil led something again and agai n against 

her' 

The followi ng tab le presents thc obj cc t ind icator sul"li xcs with th eir fea tures . 

TABLE 3 .7 O BJI -("r M ARKER SUFFIXES 

Features 

Suffix Person Nu mber Gender 

(1-) t\ -n :,. 
1 s -- I 

.-
(b-) ·n -h -I J/h ~ 

- s m 

-5 -'Ii 2 s f 

-wo(-wol) 9'/9' :" 2 rcspect -

-w;-t (I)·n· 3 s m 

-at ->, :,. .' s f 

-
-acaw ->" ,. (1) . ~ respect -

-n 
., 

- I J pi -

-achu ->, ·j·U· ") pi --

-acaw _>, "' (1) ' 
, 

pi , -

3.3.2.3 The Pos itive Affirmative Sllffixes 

Affimlative su ffi xes can be attached 10 the i nfl eclcd slcms ( verbs) These suffixes have the same 
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gender, nu mber and person of the subjec t markers (the obl igato ry inflectional affixes of the 

stem). Al l the affirmative su f(i xcs to tbe Am hari c verb are suffixes. They can be attached after 

the subject ind icator or after thc object indica tor affi xes if the verb has the obj ect indicator 

affixes. Thcsc suffixes are not attac hed to th e vcrb i (' the stem is in a perfect aspect. The 

following tab le presents the affirmati ve suffi xes togcth er w ith their features. 

TA BLE 3 8 AFF!RM AT!VF SI IFF! XES -
Su i'nx Person Number Gendcr 
- a liihu - },(w· 1 s -
- CI Ui n - i.(n I PI -
-aliih -AflU 2 S fvI 

- alachu -}, "l ·)·u· 2 pi -

- a I iis -},fl"ii 2 S F 
- a lu -MI· 3 P I -
- al -},A 0 S fvI ~ 

- al~i c -},fl .). 0 s r ~ 

Except a verb with the gerun di ve stem. al l tbe A mb ~rr ie verbs can take the negative marker 

affixes. Th e prefix 'al-' expresses the negative sense or the verb in Amharic. These prefixes can 

be strengthened by the negati ve marker su ffi x '-Ill ' . 

r) (]1. (be breaks) 

al- sab iir-a-m }, Ar)() 1. 9" (he didn't brerk ) 

If the suffi x '- 111' is attached to a word w rthout the '-ai' or w ith an y prefix before '-ai' , it 

functions as a conjunction. 

Posi ti ve affi rmati ve suffixes and negati ve :na rkers C'1Il not come in the same word, i.e. the 

presence of the negati ve markers excludes the positive Illarkers and vice versa. For example it is 

not possible 10 say' al- sabr-iiw-a l' . 
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3.3,2 Combillatioll of Suffixes alld S lI ffix Orders of Amharic Verb 

The verb shoul d have one of the ob li ga tory suffi \cs <l nd anyone of or a combination of the 

optional. The fo llowing tabl e summari ses the poss ible obl igatory and optional Suffixes of 

Amharic ve rbs. 

T ABLE 39 ORDERS SUFIXES TO Till' i\ 'II IARIC VFRIl - -
Obligator)! Opt ional 

No 1M PE JE 0'! 82 S3 84 

1 -, -hu -G b -n -alahu m 

2 -u -n -~ill I -n -a lan 

4 0 -h -iih -h -alachu 

5 -k -iik -I< -alas 

6 - s -~is -s -alah 

7 -aehu -achu -wo -a l 
, 

8 -a -0 -wot -a !iii' 

9 -u -<I -aehu 

10 -ku - ~i w -t 

11 -w 

12 -<I t 

13 -acih'" 

I 

The order of suffixes in a word can affect the grammar and! or the meaning of the word. For 

examp le two .'\ l11ha ri e words: sHd~h ns M','W}'1i (we insu lt you) and M',·rrli '} (we insult you) 
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have different meaning because or the order of the sul'li xes ' -n ' "} and '-s' "1i as in the example 

below; 

sad~ih - n - S () g,"n-fli (We insult you) 

/ 11 
insult (pe rfect) wc )'ou (2 pst) 

Sadah - S- n r).I',"rl"ii"} (You insult us) 

/~/~ 
insult (perfect ) yo u ( 2psll us 

From the above discussion it is possib le to see that given a verb stem the order of the suffixes to 

Amharic ve rhs can be expressed as : 

X-(II\ II PEIJE)- Sl-S2-(S3IS4) 

Where: 

X= Stem 

1M = subject markers in the imper lcctive stem 

PE= subj ect markers in the Perfec ti\(: 

.IE = subject markers in the Geru ndi\'c 

S I = beneficati ve S2= Object markers S3 = Affirmative 

S4 = Negati ve IVlarker suffi x 

':' Items in the bracket indicatc se lecti on, 

For example the word: sadab-n-s can be wr ite as 

STH I = saciab 



SUbjcct ma rker in the perfcct=n 

Bene ri cative=O 

Obj ect Marker=s 

Affi rrn ative Suffix=O 

Negat i I'e Marker=O 

Wherc 0 indicate no value for th is category. 

A word can not be positive and negati ve at the sarn c ti rne and they can take only a single subj ect 

marker at a time. Thus, the subj ect rna rkers TM,PE and .I E can not come at the same ti me in the 

word; and the suf(jxes S3 and S4 (the negative and afrirrnat ivc suffixes) also do not come at the 

same time in a s ingle word . Therefo re it is possible to put thc order of the suffixes to Amharic 

verbs as; 

X-S l -S2-S3-S4 

Where X=stem 

S 1 =Subject Marker 

S2=Benefi ca tive 

S3=Object marker 

S4=Pol ari ty (Affirmati ve or negati ve) 

Therefore the above case can be put as: 

These suffi xcs can be combined in a number of ways. The poss ib le comb inations of the optional 

suffixes togethe r with the obligatory suffix es arc sUlll marised in the fol low ing tab le. 
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T ABLE 3 10 POSSI" I E COM81 NATIONS OF S UFFIXES TO A~"IA](IC \ '1 RIlS -
No Sliffix EWlllple 

cOlllbillatioll fM PE JE 

1 SI S2S3S4 t-sab r-i -bon-a I as a I-sabar-k u-I -a (-m sabr-e-b-at-alahu 

,h) 'nt. 'n:;' (\ 'Ii M\ () (] r: lJ-" :" 11" () ' II /..Il;J -(\ u -

2 S1S2S3 sbar- i-b-at s ~lb~lr kll-b-at s'ibr- e-b-at 

r)(]t.q:" r'l rl r:II,q:,- r'l-Clt.. q :,-

3 S1 S3S4 t-sabr-i-w-aWs a I - sab ~ir-ku -at-Ill siibr-e-at-a lahu 

,h) 'n t. 'P (\'Ii ~,AMI r: '.I. :/- \1" r'l,(lt..,r ;)'(\u' 

4 S1 S3 t-sUbr-i-at sab ~ir - ku-at sab r-e-at 

:/' r'l-C I t. ,r ;/, r)1I r: '.I. :,- () ,II /..,r' :/, 

S S1 S4 t-sabr-i-aliis a I-sabii r- ku- m siib r-e-alahu 

'hHlt.,rll'li ~, Ar'lnc h' lI" r) ,11/.." :;-'U' 

Generally Mullcr (1986: 199) Notes that the strict order of the affi xation and the conjugation 

pattern of the Amharic verbs indicates the word fOrJnat ion proccss in Amharic has three levels; 

1. Crcation of stems from roots 

2_ prod uce full y innected words (Ii-om stems as wel l as to derive new words from 

cx ist ing words, mainly by affix ati on of subj ec t markers) 

3_ Cl itic ization (A ffixation of other innect ional arrixes to the ful ly inflected word) and 

com pounding_ 
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3.4 Prefi xes To Amh aric Verbs 

( prefi xes in /\ Ill hari c are attached to the begi nning or a word. With the exception of 2psm 

imperative and subject marker prefixes of the imperfect: prefixes can be at tached to a stem only 

after the stem fo rm a fu ll word by attaching a subj ect marker. For exa lll ple 's la-sabar' t'lflt'lnr. is 

incorrect wh ile ·sla-sabar-a ' I'l flt'lllt. " [or the reason that he breaks' is correct. 

Based on thei r function prefi xes to Am haric \crb C<ln be c lass ified as: 

I. Clause markers 

2. Negative marker 

:> . Subject Ill arkers of the im perfect stelll 

-L Derived verb prefixes 

3.4.1 Clause M ({ rkers 

This group inc ludes the prefi xes that are used to 
I. Indirect object indicator 

o Relati ve c lause marker 

., Reason clause 

-L Tillle clause 

) . Conditi onal clause 

Indirect ob jcct indicator 

The indirect ohject can be ex pressed by the ITefix la or liilll . Iii - is prefl),ed to the perfect , while 

lam is p re fi xed to the imper fect. 

Example; 

a. cgr-u-n ia-atal1- u - t ganziib SaHi-aca,,· .. )"o"} " .. ; "tIl'/··'!- 'I'ill'lI r) "H:(Ij' 

5.+ 

, 



1 
Problcm-the (ob.i) Study - 3pp-it Illoney give-he-them 

'He gale money for those who have studi cd the problem' 

b. r"" "~"-' g"",~ ""Um',-, 

Problem-the (ob.i )- Stlldy-(im p,)- 3pp-i t money give-he-them 

'He gave money for those who will study the problem' 

Relative clause markel" 

/ The relative cl:i llses in Amhar ic are ex pressed by thc prefix "y3" or "yam" attached to a verb, ya­

can be pre /Iwd to the perfect for the ex pression of the past. while Yam is prefixed to the 

imperfect for the express ion or tlle present futu re, 

Example; 

a. FaUina-Vv'l1 

~ 
Exam + the 

ya-Wii~~(I'(I)"i 

(relative clause) - fail (peL) there is no 

(There is no one who failed the exam) 

b. FaWna-w-n y~ill1 - vHitan-u-t mat'u /. .",· r,'(I) ·'i {~(I·/./. .""··I·:'· UlI{ll _ 

1 
Exam + the (relative c1allse) - take(imp, ) arrive-they 

(those o J' them who are going to ta ke the ex am arc arrived ) 
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Reason Cla use 

/Reason clause indicates why the action expressed by the mai n verb of the sentence is done, This 

clause is ex pre,sed in Amharic by using a verb wil h a prclix 'S lii' nll- , 

Example: 

a, saw slii-giidal-a police yaz-ii-w () (/) ' nll '/Y.II 7' II. n .f'IIm· 

~ ~ ~ ~ 
person (reason)-ki ll -he police arrest-hc-h im 

(He is mrested by the po lice man for ki llin !.' a person) 

b, Iii- Illci mar sl1im-y-fa lg sraw-n \iq-a 1I""'''/r: 

~ ~ \. 
nll '''I./..A''1 nI. ·(/Jo"} 11 '1" 1' 

to-learn (reason)-he-want job-his res ign-he 

(He resign from his job because he wants to lea rn) 

Time clause 

-to-
" -yo- ., 
, .-

(.,.Y. 1 ( 

A\ -
f\,.-

Time clause ind icates the li me when an aelion ind icatcd by the mall1 verb of the sentence is 

performed or \\i ll be performed, In Amharic Ihcsc clause can be expressed by the prefix ' [sktl' , 

'isk' , 's' , indii. 

Example: 

a, znab-u isica-Jl1-v-abara lela sm s1i r'l -n ' II ~' (I, ) ,nh" 'l .. f'f)(. , 1\,"1 n(.· ()(..'} 

.~ J , \~~ 
Hun-lhe until-(Imp.)-lt-stop another .lob do-\\,e\peL) 

(We have done another job until the rain is SlOp) 

b, zna b-u s-v-zanb al-nabar-ku-11l 'II'; n, ().I rHI i,A 'J!ICIl,9" 

~ T~ ~ 
rain- the when- it-rain not -aroli lld-I -( not ) 

(I was no t arou nd when the rain is rai ni ng) 

c, i S~ - I -lllalas l'iibq-alhu 

I ~ .. 
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un til-yo u-come back wait- I 

(1 will wait until you cOlll e back) 

d. indii-sa l11a-h ngar-a-n 

as soon as-hear-you tell-you-lIs 

(Tell us as soon as yo u hear ) 

Conditional cia uses 

Conditional c lauses indi cates an ac ti on that can occur (co uld occur) if some condition is full 

filled . This typc of clauses expressed in A I11,Jaric using prefi xes b,ka,ba 

Example: 

a. naga b-t-mat'a t-agaii-a-w-al ah ','J ·n:,·oufl/ :J"r~'(I' I\;h 

~ ~ ~ 
Tomorrow if-you-come you (ill1 p)-meet-you-hilll-(affr. ) 

(If you cO llle by tOlllorrow, you can meet him) 

b. l!ga ka-n1~ t-agii fj-~1 ', 'I hOMI;" ;J" n"('I\;" 

Tomorrow if-you -come you (i mp)-llleet-you- hi1l1-(alh.) 

(If you cO llle by tomorrow, you can meet him) 

Negative marker 

The negative marker prefi x changes the sense of the underly ing verb to negative. In Amharic the 

prefix 'ai' prefixed to a verb indicate negati vness . T his prefix is further s trengthened by the suffix 

' -m' . 

I:xa l11 ple: 

Ij -u ai -illata-ill A:~', ~, AUI"'W' 

~ ~ 
child-the not -collle-(no t) (the chi ld is not cO llling) 
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3.5 Orders of Prefixes 

Amharic prefixes have spec ifl c pos ition in re lation to each othcr. A wo rd can have all the five 

categories of pre fi xes at once, but only one from cach catcgory, If all categori es of prefixes are 

prefixed in a s ingle at the same time, the ordcr of the prefixcs sta rt ing fro m the word is ; Derived 

verb makers, Subj ect markcrs of the imperfcct, negati\'c ma rker. clause makers of the imperfect 

and clause ma kers, Thus the Am hari c verb with its prefixcs can be put us; 

P l-P2-P3-P4-P5-X 
Where : X=Verb 

P I =Clallse makers 

P2=Clause makers in the impcrfect 

P3=Negati ve ma kers 

P4= lmperfective Subj ect prefixes 

P5=Dri , 'ed verb makers (transi tivclint ransi tive) 

The follow ing tab le sum marises the Amharic verb prefi xes based on their order. 
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TABLE 3.11 AM HARIC V ERI] PREFI XES \\TFII ·' II EII( ORDERS 

No PI P2 po 
.1 P4 P5 

I sla m al y a 

2. ya I tH 

3. Ia n as 

4 I tan 

5 inel a 

6 i nel 

7 ba 

8 l<a 

9 s 

These prefixes can be combined in a nUl11ber of ways. The poss i ble cOl11b ination of these prefixes 

is summariseel in the following tab le. 
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TABLE 3 12 COM IlIN"TIONS OF AMII 'IRIC PRE FIXES 

No Prefi xes 
1 PI 
2 Pl p2 p3 
3 PI p2 
4 PI p2 p3 p4 
5 PI p2 p3 p4 p5 
6 PI p2 p3 p5 
7 PI p2 p4 
8 PI p2 p4 p5 
9 PI p2 p5 
10 PI p3 
11 PI p3 p5 
12 PI p5 
13 P2 
14 P2 p3 
15 P2 p3 p4 
16 P2 p3 p4 p5 
17 P2 p3 p5 
18 P2 p5 
19 P3 
20 P3 p4 
21 P3 p4 p5 
22 P3 p5 
23 P4 
24 P4 p5 
25 P5 

3.6 Derived NOllns 

There are a number of nouns Ihat can be derived i"rom Amha ric verb roots. The nouns derived 

from the verbs has at least the radi ca ls of the root that carries Ihe basic lexical meaning of the 

root. Such nouns are al so fo rlll ed from the deri ved verbs. This section presents the type of nou!'lS 

that can be derived from Al11haric verbs, and their inflectiona l property. Most of the data 

presented in thi s section is taken from Leslau (1 965) , Hailu (1966) and Baye (1986). 
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The Verbal NOIl Il 

A verbal nou n is formed by prefi xing ' ma- ' to the verb stem. Such a noun names the abstract 

action derived fro m the meaning of th e underlying verb. For example; 

Root: flg 

NOli n: llla - :C:iHi g 

Root : zll 

Noun: ma-zlal 

Root : g'''clh 

Noun: mH-gudat 

m'!,.!\"1 (to search) 

'UAA (j ump) 

aU'UI'IA (to j ump) 

'I-.~' IJ (inj ul'e) 

aWl·.'::" (to injure) 

The prefix m3-(111- before I -a-) can characterise the verba l no uns. The verbal noun has different 

fOims depending on the verb c lass. Thi s noun can al so be formed from derived verbs. For 

example; 

m-as-fa I ag '''1(11..1'1''1 (to make something to sC'lrch) 

m-a-f ii lal ag ° '/1,.111'1"1 (to hel p in searching) 

m-a-f ala I ag U U I.. "I 1'1 "/ (to search each other) 
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Instrumental 

An instrument al noun expresses som ething used as an instrument to perform the action expressed 

by the underl y ing verb. It is deri ved from the verba l noun by attaching the suffix l-i yaJ. For 

example; 

Root : sbr 

Noun: 11l'i-sbar-i ya 

Root: rtr 

No un : mii-ft'ar-iya 

(HlC (break) 

" "(lt l(,.f' (an instru11len t used to break) 

r,:'I'r: (create) 

a "'i:£I1 (,.(' (an ins tru ment used to create) 

One of the propert ies of these nouns is the probab ility of paltalization due to the presence of ' i' 

at the beginn ing of the suffi x. For exa11l ple; 

Root : cflt' 

Noun: mH-q raC'a 

:/'C'I' (sharpen) 

rm:/'1. 6'?, (sharpener) 

The t' 'I' of the root is changed to C 61!' in the instru11l ental noun. Therefore in addition to the 

suffix '- iya ' th is category of nou ns can be characterised by having a penultimate palatal 

consonant and a vowel ' a ' at the end. 

Manner of d oing 

The maImer 0 f doing represents the way or the man ner by which the action expressed by the 

underlyi ng verb is performed. These nouns are dcriyccl frolll redu plicat ive stems by 
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prefixing ' as- ' or ' a- ' . 

Root: sb r (H1C (b reak) 

Redu plicative stem: sababiir r)lH1C (break again and aga in) 

Noun: as-saba bU r idl'l(]r: ( manner ofbreaking some thing) 

Participative :'110 1111 

Participative nouns indicate an occasion or event in wh ich two objects can participate in doing 

the action expressed by the underlying verb. It is formed from the root by duplicating the middle 

radical of the try radica l verbs. 

Root: Imel A,)"g: (tra in) 

Noun : Immd A')U')1J g.~ 'training' 

These nouns call al so be formed from other class of\Trbs as fo llow: 

1. Stem s with 0 in the fi rst radi ca l 

Root: f ' kr 

Noun: fu kkr 

11. Stems with initial 'a' 

Root: a\\'q 

Noull: t wwq 

Ill. Stems wi th final a 

1·!1C'compete ' 

1·!1!1C 'Competition ' 

V(I)' ;" (know) 

:"(1)'(1)' ;"( introducing each other) 

Root: S11a 'Ii'~' (accompany) 

No un : Sli M '{j 'r}-"f · (accom panyi ng each other) 
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Participle 

Participle indicate the agent or the acti on exp ressed by the underl ying verb.The agent can be a 

doer of the action or the one undergoes the action. 

Root: sb r (l'1I r: 

Noun : saba ri (VI (, (o ne who breaks) 

Root: qWtr "'1'C 

Noun qotari ~)~£JII. 

This noun characteri sed by th e vowel -i arier the last radical of the stem. Its pattern differs 

according to thc type of verb. but in al l cases it has the vowe l 'a' before the last radical of the stem 

and the vowe l 'i' after the las t rad ica l of the stcm. The presence o f ' i' 

at the end change the last rad ical of the roo t to a pal ata l co nsonant ifit is a dental consonant. 

Example: Root: Ibs /.\·n (l 

No un: liibas tVl'1'i 

Roo t: Imd t.\ 9" .r.: 

Noun: Wmaj tI',,(~: 

Name of an actio n 

The name o r ;]11 action ind icates the abst ract fact staled by the base verb. Th is pattern is only 

possible on trir;]d ica l and queadriradica l verbs. 

Root: sbr (l'IIC (break) 
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NO li n: siiba ra ()(II. . (b reaking) 

Root: Il g 

Noun: nUga (,:1'\,:'> (search ing) 

Root : mnzr !I" '}'JlC (exchange) 

Noun: I11nzara !'U'illt.· (exchanging) 

R 
. II , 

oot: 'I t I' '{"I'r: (count) 

Nou n: qot ' r ·r'm('· (Counting) 

The vowel pattcrn of these nOll ns varies accord ing to the type of the verb. A common pattem for 

all is the vowel ' j' before the last radical and a vowel 'a' after the last rad ica l. 

A part rem ai ns a fter an act ion 

The noun patt erns in thi s ca tego ry indicates a smal l part created or obtai ned, due to or by the 

application or th e action ind icated by the underl ying verb. 

Example: 

Roo t: sbr 

Noun : sba ri ()f)(. (3 small part broken rrom a big obj ect) 

Root : "'tlq 

Noun : ",daki (II',';'{: (a leftover) 
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The pattern of I'owels vary according to th e type ol'u nderly ing verb , Common to all is the vowel 

'a' before the last radi cal and th e vowel 'i' afkr the last radical. 

To disambigua tc it from the participle, This pattern do not usually have vowels between the 1st 

and 2nd rad ical: if there is it must be the vowel 'u', Wh ile the parti ciple always have one of the 

vowels' j ' or '0' in th is position, 

Observable p roperty due to an action 

This noun denotes an obj ect which shows mani testat ion of observable property or characteristics 

as a result of the acti on expresscd by the underl ying verb , T his property most often refers to a 

defect. 

Roo t: slor 

NOli n: sHb ara r)II(' · (a broken) 

Root: II'lq 

No un: \\ 'iilaqa (/I'l:)' (il person with pull cd out teeth) 

This noun patt erns can be used as an adjectil e, The C0I111110n pattern for thi s class of nouns is the 

vowels 'a' before and after the last radical. 

IiG 
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The name of wh at the actio n is 

This noun exp resses what the agcnt does by Perforllling the ac ti on of the underlyi ng verb. 

Root: Iyq 

No un: lvaqe 

Root: lllnL!' 

Noun : lll nzare 

'1 ' ,(',,: (question) 

9'''}'I(', (exchange) 

The COIllmon p"l lcrn for thi s cl ass or nouns is the Vowcl 'a' before the last radical and the vowel 

'e' after the last radi cal of the stelll. 

Occurrence of a n action 

There are only a few verbs that produce th is noun pailcrn. The denotation or referents of this 

nouns are not observa bl e apart from something wh ich does the action or to whoIll the action is 

done. 

Roo t: grf 

\Jo un: grfi ya "I e ;.,,!' (beating) 

The common pail ern of thi s no un cl ass is the suffix '- iya' to the root. 
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General na me of an ac tion performed 

These nouns ci Cllo tC bot h abstr,lct dnd concrete obj ects. The distingui sh ing pattern of thi s IlOUIlS 

is they do not have vowels . Thcy expresses the gcncral naillc of the action expressed by the 

underlying vcrb. 

Root: sdb 

\Joun: sdb 

Root: fq r 

Noun: fqr 

General na me of a n act io n 

fl.r:-t1 (insu lt) 

These nouns deno te Illostl y abstract nouns. I"hc di stinguishing pattern fo r this class of nouns is 

the suffix '- ~it ' 0 1' ' -at' to thc root. 

Root: kbd 

\Jo LIn: kbdat 

Root: brt 

\Jo un : brtat -11r: ;)';/ ' (Strength ) 

The patterns 0 r the type 0 f nOll n d i fre r acco rd i ng to thc root type, 
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3.7. Suffix e~ to Nouns 

Nouns can be in nccted fo r num ber. The plura l form o f a no un in Amharic is expressed by 

attaching the sul 'lix '-oc ' to the singular noun. Amhari c no uns can also attach possessive pronoun 

suffixes. These su nixes ind icat e the feature orlhe possessor of the obj ect or concept expressed by 

the underlying nou n. For ex ample 'lmmd-e' (my training).The fo llowi ng table summarises the 

possessive pronoun suffix es of Amharic. 

TABU : 3.1_' SUFF1XFS To A MI IAR1C NOUNS TIIJ\T IN DICA II ;S POSSFSS [O N -
Possess i ve pronoun Person Number Gender 

c I S -

-aen I PI -

-k 2 S 111 

-h 2 S 111 

-s 2 S f 

-aehu 2 PI -

-u 0 PI 111 J 

-w 0 
J S m 

- U3 
0 · S r J 

-aew 0 I) I -J 

the obj ect marker sunix '- n ' and the emphasis ma rke r surfl x '-m' can also be attached to nouns . 

the followin g trille summarizes the inflecti onal suffixes or alllharic nouns with their orders. 
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T /\I3LE 3. 14 SUFFIXES TO A,\ I I-IARIC· NOIJNS \~' rn I THEIR ORDER 

No Sl S2 S3 S4 

I 06 c n m 

~ ye 

3 aCI1 

4 h 

5 S 

6 aehu 

7 1I 

8 11(1 

9 acaw 

10 wo 

Where: 

,~ I Plural maker 

S2 Possess ive prono ulls 

S3 object marker 

S-l em phasis marker 

A lloun can tak'2 one or a combina tion of these suffix es ill a num ber 01' ways , The fo llowing table 

summarizes the poss ible combinat ion of the suffixes to no uns. 
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T I\ 131 E 3 1'; COM BINATION OF A MII i\i{.IC SUFFIXES - . . 
Suffix Example 

I S I -OC 

:1 ; S IS2 -OC- C 

] S IS2S3 -oc-c-n 

4 S[S2S3S4 -oc-c-n-m 

5 S IS2S4 -oc-e-111 

6 S IS3 -OC-11 

7 S IS3S4 -oc-n-111 

8 S IS4 -oc-m 

9 S2 -oc 

10 I S2S3 -en 

II I S2S3S4 -enm 

12 S2S4 -em 

13 S3 -n 

14 S3S4 - [1111 

IS S4 -m 
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3.8 Prefixes to Nouns 

Nouns on ly take the fol lowing prefixes lhal are similar to the fi rs t catego ry of suffixes of verbs. 

However the mean ings of these pre fix es is di fFcrent for nouns and verbs. The prefixes to nouns 

are usually conJu nct ions. Fo r eX ;lI11le; 

ba-lll ~i11lnkil1a by car 

Hi-tammiwoc for the stucien ts 

from hi s country 

Therefore words that ha ve other ca tegori es 01" pre fi xes can not be considered as noun. 

This chapter has discussed about the word Formation processes in Amharic ,specially about 

verbs and nouns deri ved from verbs. The next secti on discusses fet ures of Amharic words 

considered in des igning the word parser for Amharic words . The chapter also describes the 

procedures and ass umption taken to deign lexicons used to pa rse a word. 
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CHAPTER 4 

, DESIGN OF LEXICONS FOR AMHARIC WORD PARSER 

4.1 Introdu ction 

In thi s chap te r the word parse r designed lo r Amhar ic language is discussed. The designing 

process is based ll n the morpholog ica l propcrtv o f" the i<lIlguage presented in chapter three and the 

assumptions and ap proaches di scussed in chapter 2. 

The fi rst secti oll d iscusses the ,I pp roaehes laken to des ign the parser and the features of the 

language con sldc red in des igni ng the parser. The ncx t section d iscusses the dl&i.gn and structures 

of the differenl lLtta bases illl pl clllc lli ed fo r representing the data requ ired by the word parser. The 

last section prl'sent s phonologi,:a l changes Ihal n1<1\' occur in the language and analyses these 

properties for " ord parsi ng. 

4.2 Approach", to the Des ign of Word Pa rser fo r Am haric L a ugua gc 

- There are a nU"l hcr of alg0 rith ms des igned iN ~ortl p:lrsi ng. However. most of these algorithms 

are des igned fo r lI"estern l:ll1 gu'lges, some or the la ngu:ldc such ,IS Engl ish have relatively simple 

morpho logical processes when compared "ith oth Cl" languages li ke Am haric. In thi s study the 

approaches di scusscd focllses mai nly on thosc 'Ipproacilcs designed for mo rphologically complex 

languages . 

Most of the ap!' rnac iles lol loll"c,1 in designi r g tllC "nrl! parser fo r Amharic language is based on 

the assumpti ons of Unification j3'lscd Word Cra ll1 lllill' Approach (A nti wort,1994) and the Two 
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Level Model· ( l( antu nen. 1 98 ~) approachcs. Thc T\\"o Level Model uses a morpho logical 

propeliy of th l' la nguage. Th is app roach lI ses th e tvpe and ordcr of the morphemes and the 

possible changcs lhat ta ke place duri ng word form at ion. This app roach is designed for handling 

languages, wh ich involve in tensive in fl ectio nal and derivational processes. The Unification Word 

Grammar approach is based entirely on the Two-Level mode l. In addition , this approach uses the 

categorical propcrty of the aLfL'\.k,' in a uni fi ed Ill anner. 

In Amh aric e\ 'l' n though there arc specific suffixes for verbs and nouns, there are some suffi xes 

w ith the saIlle spe lli ng but can be attached to c1ilTerent categori cs . These type of suffi xes create 

ambigui ty in categoris ing a word using surfixcs. The ambiguities further increase when 

concatenating 'I Ii·fi xes. Therefore in thi s stud y in order to pred ict the categori es of words based 

on their suffi xl the concatenat ed suffixes arc classilied as; 

Suffi x l"Il111 binat ions app lied to on ly \"erhs 

Suffi x cOIll bination appl ied to only nominal s. and 

Suffi x l) Ill binations that can be attached to both categori es . 

Before the parSLr dec ides the c,ltcgory usi ng th e S!1 rrix it must check for the validity of the s.lem. 

Therefore on c,' the sufJi xcs arc i"ou nd, it checks detcn nin istical ly whet her the remaining lex ical 

component is" )\'e ll forIlled one usi ng the fo ll O\\"i ng rules: 

I. If the sld'fix fo und has a category o f ve rb check the stem onl y fo r being a verbal stem 

2. If the sul"li x fou nd has ,: category of noun check the stem only fo r being a well fo rmed 

noun 

3. Ifth e Sit ni x fou nd has al'liJiguous eatq:ory 

• Discussed in clwplcr 2 secti on 1.4.3 ;Itld 2.-1-.4 



Firot check the ste m fo r being a verb 

1 f nl1t verb check it for be ing a deri ved noun 

This approach mi nimises the parsing process by avoiding un nccessary att empts. 

To handle PD() nol0gtcai variati ons occurred du ri ng \Ya rd fo rmat ion a mechanism is designed 

which is based on the two-level rule approach. Before a word is parsed, a pre-processing is made 

in order to bri ll'! differentllhonological (spelli ng) v'lriants to the same. Unlike the two level rules 

di scussed in chapter two. in thi s study these ru les arc u,cci only for recognis ing words. The vowel 

pattems of Amha ric arc one of the properties 01" the la nguage that can give substantial 

information about the word form. Therefore the word pa rser designed in th is study also uses this 

property of the language for parsing a word. 

Generally in this study to design the parser th l' pro pert ies of the language which includes: the 

categories and arrangem ent of al·fixes; the roo t and the vowel palte l"ll s of the stem; and 

phonological propert ies of the language; are used. Therefore the activities performed to design 

the parser arc; 

• Designing the roo t lexicon 

(i) Designing the ;d'! ix database 

• Ordering the phonological rule 

These activi ties are di scussed separately in the fo ll owing sections. 
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4.3. Designi ng the Lexico n 

Many research ers (Golding, 1985; Anteworth , 1<)9 .~: 1('l ritunen,1983; Glingordli,1995) suggested 

that highly il 'llccted lant!uages shou ld not storc numclOus inllected fo rms of a word in the 

lexicons of NI S, Stori ng these forms drastica lly infblcs the si z.e o f thc lex icon, Therefore, the 

lexicons of NLS for such languages should have a list of root fo rms. together with rules to 

recognise and .'cnerate the inilected vari ant forms, Simi la rl y, since Amharic is one of the high ly 

inflected I.angu'lges that a basic form h'l\'c a nu mber of inflected forms, the above 

recommenda ti nn is also true fo r Amhari c. " 

As indicated ill thc prcI 'ious chaptcr. most of thc IHl rds in Amharic are either verbs or derived 

from verbs. The bas ic lexica l element of Amha ri c I'erbs is the root. The root has one or more 

consonants. SteillS arc fonned from the root by inserting l'olVel pattc rns. Thus, most of the words 

in the languagc' can be red uced to consonant 'Illd l'olVe l patlern , The vowel pattems are not the 

same for each Ino t. The typc of root determi nes the struc ture of the stem, Therefore, the type of 

the root should be known to determine the structure of' the stem and other fo rms, 

In this study. 'I lexicon that enables the word parser to decide the wel l-formed stem and its 

category is designed. The des ign is based on th e class i lIeatioll of Amharic verbs suggested by 

Bender (197~ )' The lexicon 118 , the roo t of Ihe ,\mh,lric verbs and syntactic and semantic 

information ab')1I1 thc ro,)\. Each roo t in thc lexicon II'IS Ihe fo llowing attributes; 

• NAME: 

• CLASS: 

St ring of characters, which arc'made up of two or more consonants 

The clnss to which the root bcfon"s: I"hich can be I- II 



• SUBCLASS- I: T he subcategory thc root belongs. which Illay have one of the 

Valucs 

• sUbtype a 

• sUbtype b 

• subtypc c 

• subtype d 

• sUbtype f 

• sub-type a 
" 

• sub-type Ii 

• sub-type i 

• SUBCLASS-2: The subcategorv the root belongs . \\'hieh Illay have one of the value 

• sUbtype b 

• subt ypc c 

• subtype cI 

• subtype f 

• subtype <7 

" 
• sUbtype h 

TRANSITIVI T Y: This ind icates \\ hether th e verb IS trans iti ve or no t, its va lue ean be 

I. Transiti ve 

2. Intra nsit ive 

• Discussion ill SL !ll lt1 3.3 



DERIVED TYrl~W whether the root perm it the dcril' ilt ion ol's tems with prefix -a 

DERIVED T YPE-@ whether the roo t pen1li t the deri va tion of stems wit h prefix -as DERIVED 

TYPE@ II hether the root permit the derivat ion or stems with pre fi x W 

Based on this 'lila lysis a database is des igned which halc the following structure. 

TABLI ..j I I\TrRIBI JiI .... ,\ NI) 1),\ '1 \ rYPFS OF T1IF I I \11 ·0'\ .. - - .. 
Att ri hute . Type Remark 

Nam e' Cha racter A maximu m or 7 charact crs, and can not be 

I empty 

Class I lnteger From I to I I and can not be empty 

SubcLlss-1 lntegcr From I to g. for a to h orderl y. It can be empty 
-

Subcldss-2 i Integer From 2 to ~ . 10r b to h orderl y. It can be empty 

Tran sitiv ity Boolean o or I 
t 

Deri I cd t ype-a Boo lean o or I 

Deri I ~d type-as Boolean o or I 

Deri I·cd type-t Bool e.an o or I 

The parser docs no t use all the att rihutes in thc tablc-. Bnt these attri butes must be there for further 

proeesslllg. 

4.4 Designin g th e Affix Database 

The affixes ("'IITY differcnt typcs of syntactical and semantic in fo rmation, which help in 

interpreting di t·lC rent for ms of a word. In Amharic oncc' stcms arc form ed from the roots other 

forms can be I,)nned by al'Fixat ion and infix'ilion. l he katurcs or affix es considered in designing 

the parser in tillS study arc: 
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• Ex< cpt fo r the second person singu lar il'll'erati ve, the Amharic verb stem should have 

at k'IS I a subj ect marker sul1i.:i to fu ncli "ll as a word 

• A rri ~es can he gro uped based on the tvpe or in formation they will contribute to the 

wOld to wh ich they arc allached 

• A rl l.~e s that indicate the samc category (11' in lo rmation wi II have a specific position in 

rcl ' ll ion to other affix cs 

• A n l~es from the same category can not come at the same ti me in a single word 

• There are some groups ofaffix cs whose prescncc do not permit the occurrence of 

othcr a l'tixes in the salllc word, and 

• SOI 'IC A ffl xes can have di fferen t i llIerprel'l t ions based on the category of the word to 

whl 'h they arc all achcd, 

In this study t() gct the necessary in lormation the folloll Ing fi les arc created: 

, , / 
NOll concatenaled suffi x fi le (baSIC forlll s) , 

COllc atenated su ffix fi le / 

COI'l'atenated pre li x file 

The design and Ihe assul11 ptions cons idered to desi!,!n these files arc discussed below, 

4.4.1 Desigll illg tlte SlI ffl\' Databases 

The position ' I't he suffi xes indicates the type of Inforl11ation they have when attached to other 

words while II . \ alue o r 'I ,e att ribules or the suffi , gi' c the info rmation expressed (contributed) 

by the presence o r Ihe sul 'fix in the word, 1 h 'l'L'I,"'c, Ihe data strilcture to represent the 

infol111ation expressed by suffix es should ha ve a llll'clJ<lnisl11 to hold Ihese values , Suffixes can 
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be concatemllL'd each other in a numbcr ways based nn Ihe rules or Ihe language. The presence or 

absence of ol her suffixes can delermine the pc"ilioll or Ihe surfi x in relation to the stem . 

Therefore it is Important to sec surfixes in two form s as: 

• Su llixes in non -concatenatcd ro rm (basi c sunixes), and 

• Su ni xes in concatcnatcd rorm 

The two forms 'Ire di scussed below, 

4.4.1 .1 Suffix"" in nOIl-collca/enured /0/'/" 
Suffixes in non-concatena ted form s ha ve a name and a posit ion, which identify one from the 

other. The vai lies of the atlributes ofsunixes indicate the semantic and syntactic infOlmation that 

the suffixes contribute to Ihe wo rd to which they arc' allnched , 

Attributes o r "" mxes to yerbs 

Nam e = String or onc or mOI'e Charaeter(s) 

Position = The positi on the suffix holds in rcl:ilion to the stem when all possible 

suffi xe are prescnt. The position indica tes the type or the infonllation the suffix contains. 

The ,."llleS of the posilion can hc any one 01 the 1<1 11c1\" ing; 

Gi Subject marker 

7 Benefieative 

, Object marker . \ . 

G Poi; lril), 

A su fli must ha"c onc orthe rour values, 1 he re is no suffix with out these values. 
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Tense 0 Indicatcs the aspec t represented b\ th e surflx, thi s can ha ve a value of: 

I . Not A ppli cable 

, Perfec live 

, Inlper fccti ve 

L Geru ndive 

'i. Not perfect 

This at ribute is appli cable only ror surrix es It pos ition QJJ.e and 1Jwr. 'Not perfect' shows 

that th l aspect indi cat ed by thc undcrl ying \ c rh is not perfect. 

Person = This is an attri bute tha t ind icates the pcrson represented by the 

lll l< · rlying su rri x. It can have any of thc fo llowing values: 

I . Not applicable 

, 1 :\1 pc rson 

~ . 2nd person 

4. .....nl .) person 

This at 'ribute is not appli cahle l'o r su lTixes .It pos ition ~and ror the negative marker at 

positio l ,.fuur. 

Nlunhrr = This att rib ute indicates the num ber ind icated by the suffi x. Its value 

can bc ,' l1 y of the ro llowing: 

I. "ot applicable 

") Singu lar 
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3. Plu ra l 

This al lribute is not appl icilb le rOl" su ffix es ,11 pos it ion 2 and ror the negative marker at 

posil i(l' 4. 

Gender = This all rib ulc silol\ s lil c gender ill(lir atcd hy the su f[i \ . Its value can be anyone 

of the /()l lowing 

I. Nol Appl icable 

2. Mal e 

3. Fema le 

This il w ibute is not applicable ro r surfi xes :It pos ilion 2 and ror the negative marker at 

posit ion 4. 

Pola rit,· = This att ri bute ind ica tcs positi veness or negati veness of the sense of the verb. 

Its va luc can be: 

I. '\<)1 i\ pp licab le 

2. Positive 

3. ~cgat i vc 

This al lribute is only appl icable fo r suffixes at position 2 and 4. 

CAT i\ (;ORY: Thi s all ribute ind icates the lexical category o f the word to which this 

suffi x 1\ ill be attached. It s " :due can be: 

I. Verb 

, Noun 
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Attributes of Suffixes to Nouns 

Suffixes thal can be attached to nouns in Amharic Language have four catego ri es . These can be 

in one of the rollowing categorics: 

I . Plural marker 

Possess ive pronouns 

3. Object marker 

-I. Conjunction 

Except four sui"fixes at pos ition 2. " nl )' knowing their prescnce or abscnce in a word is enough to 

get the inflect ional information cont ribu ted by thesc' anixes. For Example. the plural marker '-oe' 

-}.:f· in the wo rd ' !amari -oe' ·I· '''/t. !I'··j"- (S tudents) indica tes the word is a plural noun, whi le its 

absence indica tes the word is singular. Thererore the re levant attributes ror these suffixes among 

the attributes discussed above ror verb suffi xes includes; Name, Position, and Category. The 

remaining attrihutes are not app licable for these su f"ii xcs. Tbese suffi xes can be interpreted as : 

Plural ma rker: its absence indicat cs that the nou n is singular 

Possessive indicators: have thc att ributes Person, NUl11 ber, Gcnder 

Object marker: the ir presence indi cates that the no un is the Object of the action 

underlying thc verb in the sal11 e clause. 

Emphasis marker: its presencc ind icate the presence of a conj uncti on. 

The Possessi ve Pronouns have the att ributes of 1\,ll11e. Pos iti on, Gender. Number, Person, and 

category. The remaining attri bu tes discussed for \'crb surfixes are not app licab le for these 

suffixes. Thi s basic suffi xes concatcnatcd in a nUl11 hcr or ways. The att ribu tes of the concatenated 

suffixes are di scussed below. 
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4.4.1.2 Suffixes ill concalellateri /imll 

Amharic words form a nu mbcr 01' inflected forms by concatenating the suffixes at different 

positions. The suffixes ou t of I"hich the concatenated suffi x is formed must be identified to get 

the correct syntactic and semantic in formation l"ronl the concatena ted suffixes. Therefore the 

database handling this should hal'c a mechanism tn represen t thi s in forill ati on. In thi s study the 

following attri butes of concatenated su ffi xes are idcnt i fi ed to represent the information contained 

by them. 

Name: 

Position 1: 

Position 2: 

Position 3: 

Position 4: 

String of ch<l racters that l11 a" ILlve one or 111 0re concatenated suffixes. 

The catcgol"l" to which thc SII['[" i., "t lached. This C,1I1 be 

1. Verb 

2. Noun 

3. Aillb iguous 

Stri ng of charactcrs at position onc. I[s valu c is either empty or a name from the 

subject ma rker sui"lixes 

String of charact crs at position two. Its value is either empty or a name from the 

:'eneficati vc suffi xes. 

') tring of character at position th ree. II; ,·,IIUL' is eithcr cmpty or a name from the 

<> bject marker affix es. 

String of character at posit ion four. liS val ue is either empty or a name from the 

polarity indicator anIxes. 



The infol111ati on conta ined by bo th the concatenatcd and non-conca tcn atcd suffixes is crucial for 

word parsing. Based on the abovc analysis a databasc that can ho ld thi s in fo rmation is designed. 

4.4.2.2 Generation of the SlIffix Dawbase 

Based on the analysis two typcs 01· suffix fil es arc created . The following steps are followed to 

generate these fi Ie: 

1. Files that contain all the Alllh,lric verb suffi xcs and nou n suffixcs (Listed in table 3.9 and 

table 3. 15) are created separate ly. Each su ffi x is reprcsented in the database based on tile 

following structure: 

T ABI F 4 2 STR II("TURF OF I! IE NO\-( ONe \ 1:\ \ rED SUIT IX FI I r.: -
Att ribute Data Type Length 

Namc Charactcr 5 

--
Position [nt eger 1 

Category [ntcgcr 1 

.-
Person Integer 1 

--
Number I !l leger 1 

Gender TllI eger 1 

Tense Intcger 1 

Polarit v Integer 1 
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2. Other fil es are created for nouns and verbs separat ely bv concatenat ing the suffixes based on 

the poss ible combin ati on pallcl'I1s as shown in I"b les .1. 10 an cl ta blc 15 respectively. Each 

Concatenated suffix has the fo llowing structure. 

T ABLE 4 3 ATm.J I3L' rES OF Till: CONCATN ,\TFD q !Fli X FI I I· \N [) TH EIR DAr,\ TYPE " " 

Allribute Data Type 

I 
Length J 

Name Character 

1

20 

-~ 

Category lnlcgcr 2 

Position- I Chnracter 5 

Position-2 Character 5 

.-
Position-3 Charactcr 5 

Posi tion-4 Character 5 

I -A category va lue of velb IS given fO I all COll1 b,ncci sufl l\cs that are froll1 verbs and Noun for 

those combinations fi'om noun sufllxes. r or exam ple. thc sullixes ' -Kul achu' h·l\:r·tJ· as in the 

word ' gadal-ku-I-achu' ·I.I'.t\ - h·- t\ - {' ··I-II · (l killed for (the benefit o f) you) is fOllned by 

concatenating suffixes at Posit ion- I, Pos iti on- 2, Pos iti on-3; i.e. it has suffixes that indicate 

subj ect marker, beneficalive Ill arker, ancl object marker respecti vely, and therefore this 

concatenated suffi x is represent cci II I the cl ata hase as: 

Name: Kulac hu 

Position 1: Ku 

Position 2: 

Posi t ion 3: afhu 

Positi on 4: " <I 



Category: V crb 

Then the two files are compared l'(1r si milar spel lings. Silnixes fou nd ",ith similar spellings but 

in different categori es are given thc category vaillc of Ambiguous . For example, the suffix '-

achu-n ' as in 'sadab-aehu-n' r) Y. 'II- }, ··i-lI· - '} (you insul t us) ' sarg-aehu-n ' nCo/ - }, - :hJ'- '} (your 

wedding) . In the first case. it is attached to a verb stem and in the second one, it is attached to a 

noun. The structure of this suffi x in tIVO cases is as shown 

'- achun ' as in ' sadab-achu-n ' . -achun' as in 'sarg-achu-n' 

- - -
Name: aehun '\J IIn c: aehun 

Posit ion I: achu Positi nn I : "" 

Posit ion 2: " " Position 2: aehu 

Position 3: Pos ition 3 : n 

Position 4: n Pos iti on 4: "" 

Category: Verb Category: Noun 

F igun· -1.1 The suffix ' - a('hun ' in d iffe re nt conditions 

Therefore, it is not poss ible to determ ine the possihle category of the word using '-aehun ' . Thus, 

such types of suffixes in the database are changed to Ambiguous. Fi nall y the two files are merged 

and arranged in decreasing oreler of string length of the suJ'iixes so that to make them ready for 

longest match search 
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Besides the poss ible concatenation patterns of the suffi xcs to verb the fo llowing rules of the 

language are considcrcd; 

The person of the subj ect ma rkers sholild he d l!'lcrent from the person of the object 

marker; 

Subject markers of the perfecti ve stem (Sum xcs with Tense=Perfee tive) do not combined 

with the affirmati ve suffi xes; and 

The person, number, and gender of the alTirlll ati \'c suffi xes should be the same with the 

person, number and gender of the subject markers. 

These considerations can decrease the s ize 01' the fi lc. ' Illd avo ids inco rrect and accidental 

matches. 

4.4.2. Desigllillg tlt e Preff ix Database 

Based on the type of informati on they conlain , .. \mha rie has five categories ofRf.~. Prefixes 

that indicate the same catcgory of information al"avs hah' the same position in relation to the 

stem and other pre fix es. Pre fix es in Amharic language can hc concatenated in a number of ways. 

Therefore, similar to su ffixes, prefixes can be treat ed in two Corms separately as : 

Prefixes in non concatenated form (basic prefixes) 

Prefi xes in concatena ted form 

4.4.2.1 Prefixes ill nOli COll catclI(lled(orlll 

The name and posi tion of the prefi x is enough to decide the info rmation the prefix can contribute 

to the meaning of the word. Prefixes in non-concatenated rorm have the following attri butes: 

NAlVlE : a string of one or more charactcrs 



POSITION: The positi on th e prefix has wilen til e maxi mum number of prefixes are 

present in the same word. The value 01 thc pos ition can be 

Cla use markcr 

2 Cla usc marker in the imper fect 

3 Negative mark er 

4 Subj ect ma rk ers in the imperfect 

5 Deri vcd stem marker 

All prefixes can be attached to vcrhs, while ouns on ly tak e pre fixes at position one. Therefore, 

it is possible to conc lude that if a word has prefi \cs ot her than the one at pos ition one, the word is 

from the catego ry of verbs. Pre fix es Irom the same category can not be attached to the word at 

the same time. 

4,4,2,2 Concatenated prcl1xes 

Concatenated prefixes have one or mo re nOIl -collciltcnatcd preftxes . The type of the prefi xes out 

of which a concatenated prefix is madc of, allects the syn tactic and sema ntic meaning of the 

underlying word. Therefore identifying the prcfi xes whicil lo rm the concatenated prefi x helps to 

explicate thi s mean ing. Th us, in thi s stud y the 1\) llo\\' ing attr ibu tes are identi fi ed to represent the 

infonnation contained by a conca tena ted prcfix : 

NAME: Stri ng o f characters made 0 1' one or more concatenated 

pre fi xes 

Position I : String 01 characters, its valuc can be eithe r empty or name of a 

pre u\ from Cl au se marker prL Ilxes 



Pos ition 2 : String of characters, its va lue can be either empty or name of a 

pre fi x from Clause markers in the Imperfective 

Pos ition 3: String of charact crs, its "al uc can be e ither empty or name of a 

pre fi .\ from Negativc marker pre fi xes 

Posit ion 4: String of ch,lrac tcrs, its valuG can be ei th er empty or name of a 

prefix from Subj ect ll1a rkers In the Imperfcct prefixes 

Pos ition 5: St ri ng of characters, its value can be either empty or name of a 

prefix fro m Deri\ec1 \erb Illa rker prefixes 

4.4.2.3 Generafillg fhe Prefix f)af"hilse 

Based on the above ana lysis a prefi, c1at ;lbase is crc;l ted bl concatenati ng the prefixes based on 

the permissib le combinati on enum eratec1 on page 57 in ta ble- 9. The file created has the following 

structure, 

TAGLE 4 4 STRUCTLJRI' or- Tll r (\)1\( I I I'ITED Sl ' ll'l X FILl' . . 

Allrib ute Typc Length 

Ncl1ne Charact er 20 

Pos ition I Cha racl cr .j 

Pos ition 2 Cha racter 4 

Pos ition 3 Characlcr 4 

Pos it ion 4 Cha r;lclcr .j 

- -~ 

Pos itio n 5 Cll(u,lC\ C1' .j 



This structure he lps to toknize concatenated pre fixes to their basic fOllll S. For example the prefix 

'SHimal- ' as in the word 'S lamahl"ii dat ' r)t1'''/Aw,';:/, ( for the reason that I don't like her) is 

represented in the database as ; 

Name: S lama I 

Position-l Sia 

Position-2 m 

Position-3 al 

Position-4 ,, " 

Position-5 ,, " 

Therefore, ' Slam al-' is toknized as a concatena ted prefix made up of three prefixes, SI1i+m+al 

which fill the position 1, 2, 3 respectively. The presencc or absence of a prefix in a certain 

position has a semantic implication . For instancc in the previous example the presence of a prefix 

(being not empty) at positio n 1,2 and 3 indi cates; 

I. The word is a cia usc 

2. The word has an im perfcct vcrb stem 

3. The word has a ncgative sense 

The databases des igned in this secti on are used by the word parser to decide the 

inflectional and derivational categories 01· words. 

When affixes are concatenated each other or when they attached to words, they may 

change some of th ei r spe llings . Thereforc pre-processing must be done on different f01111S 

before using thi s database. The foll owing section discusses the phonological changes that 
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may occur during word formatio n. 

4.5 Phonological Properties Used 

When words are f0n11ed by conca tenat ion , phonological changes that may a lter the sounds of the 

original can be occurred. To determine the basic forms of the word, phono logical changes that 

have been taken place du ri ng word fo rmation sho uld be reversed accordi ngly. As the objective of 

this study is on parsing words in the text, only processes that cause changes in grapheme are 

considered. 

4.5.1 Vowel Ch a nges 

Change of vowe l can occur when two vowcls are come in sequencc. The fo llowi ng "table 

summarises the poss ible change of vowels that can poss ibly occur in Amharic Language; 

T AIlLE 4 4 VO\\ II C IIAN(d'S 

a e I 0 U a 
a a aye ay awo aw a 
e eya eyc cy ewo ew a 
1 Iya lye I tWO IW Iya 
0 owa oye oy owo ow 0 
u uwa uyc uwo uw wa 
a a aye 0 aw a 

The process that changes a+ a -7 a and ii+a-7 3 creates ambiguity in find ing its underlying 

form.This am biguity crcate di ffi culty specially in concatenated suffixes. These ambiguities 

inc ludes; 

• The table is taken fro m Bender ( 1978:39) 
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a + aehu --7 ac ini 

a + at --7 at 

a + ac aw --7 aUiw 

a + al ac --7 a l ~i c 

~i + aehu --7 aehu 

a + at --7 at 

a + aCtiw ~acavv 

These processes cause ambiguiti es during word parsing, For example, sadabachu t'l~ln~tJ· can 

have the meaning of ' he insult yo u' or 'you insull... ", These ambigui ti cs can be solved using 

syntactic information, For exampl e; 

'The boy insulted you" 

'nantii Igu n sadabaehu ~,rr'H ' A :<l:'} t'l ,I'.Ir-r·tJ· 

, Yo u insulted the bo\" 

In the first sentence as the subject or the sentence is a singular noun, the verb should have a 

singular subj eclmarker therefore the suffi x ' -<l 1: hu ' is an underlying ' a + aehu 'In the second 

case as the subject of the sentence is plu ra l , the suffix 'aehu ' have similar surface and 

wlderlying fo rl11 s , The same am bigu ity can be solved fo r 'a+achu ' and 'aehu ' using syntactic 

information, 

For example: 

IglU ' nantan sadbachu hcclli i: A :<'.:'/: IS'H"} rH~·{H,tJ· 'tJ!.',r, 
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' Arter insulting yo u, she has gonc awol" 

Iglun sadbachu hedachu 

'aner insult ing her, You have gnne away ' 

The suffix ' -3chu ' in the first sentence is underlying ' a+ achu ' , The subject is indicated by the 

gerundive suffi x ' -a ' which have a fea ture of .],d person singu lar fe male, The ' -achu ' in the 

first sentence indicates the object o f thc sentcnce, wh ich have a feature of 2rrd person plural. In the 

second sentence the suffix ' -achu ' is ,I subj ec t marker, which have a featurc of 2rrd person plural 

and gerundive aspect. As the objectivc of the study is to parse a wo rd us ing .lJlQl.phologi.cal 

information onl y, the parser des igncd dccs not use ~tacti£ information to disambiguate this 

occurrences, 

Some of the ambiguities can be minimised ill' cons iciering other tactors, As indicated in the 

previous section the Amharic suffi xes concatenated orderly as <subject marker +beneficative 

indicators +object marker+polari ty ind icators> if all su ffixes are found , Using this the above 

ambiguities can be mi nimised by the fo llowing consi derations, 

The forms '3+ achu ' and 'ii+achu' al rcad \' attach the object marker ' -achu ', after this they 

only attach thc polarity indi cator su ffix es. 

As the suffi x 'a' in the 'a+ achu' , has the aspect gerundive it does not take the negative 

marker suf1ix '-m' . Therefore it on ly take the affi rmative suffi x ' alae' , And any of the two 

does not take it, because the a flinna ti vc su ffixes shou ld have the same person number and 

gender with the subj ect marker. 

The '-a ' in the 'a+achu ' has a I'c riccti\ l' :Ispecl. the refore it only attach the negative marker 

suffix '- m ' 
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Therefore it is poss ible to conc lude the foll owing an ambiguously as 

- achualac= a+ aehu + alae 

aehu*=ach u+':' where ':' is an)' s urfi ~ or combination of suffi x except suffix ' -m ' 

Similar criteria can be used fo r the remaining; 

'-a t' can be 'a+at' or '~i +at' 

Therefore the t\\'o cases can be disamb igu<ltcd by considering the aspect o f the stem to which 

they are going to be attached. '-a' is attached tn perfect stems and ' -a ' to verbs with genllldive 

aspect; therefo rc . 

Perfect stem + at= perfect stem +,i+al 

Gerund stem+at=Gerund stem+a+at 

Perfect s\Cm + aeaw = perfect stcm -I ii+ aeaw 

Gerund stcm+ ac aw =Gcrund stcm+a- aeall' 

Perfect stcm + at= perfect stcm Hi+at 

Gerund stem+at=Gerund stelll+a+at 

The above di scuss ion indicates that the ambiguit ies can be solved after the aspect of the stem is 

identified. 

4.4.5.2 Palata lization, 

Palatalization ca uses change of sound that a ffect the grapheme when a dental consonant is 

followed by the vowels ' e' and ' i' (palatal \'Ollel). The fo llowing tab le shows the corresponding 

dental and pal atal consona nts in Am haric . 

T ABLE 4. 5 D ENTAl {ONSONANTS \V ITI I "[ I II ('O RR] :-;1'( )\ lll\(j PALATA L CONSONANTS 
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Dcnlals Pal al als 

I P: d J :~: 

; 

I ..,. I C :r· 

'I ' I C 61.1. 

'11 I. z 'fr 

n s 5 'Ii 

I) s' C' 61}' 

'} n 11 :~ 

~ 

A I Y ,e 
I 

In Amharic, the cOlllmon changes due to palal;il izat io n occur in the fo llowing contexts. Where d 

is a dental consonant and p is a palata l conso nan t 

l. Context one d+ ia-7 cI+iya -7pa 

This contc, t has an intcrill ediate step where, ia-7 iya 

2. Contex t two rul e two cI+c-7pe 

3. ru lc three d+i-7 pi or cI+ i-7p 

The fo llowing tab lcs give examples or thcsc changes with the contexts ; 

T ABLE 4 6 1'.11 ATAI IZATION DUI' TO ., \ ' -
d+ ia-7 pa sur face 1111 cl"m ccll at e Lnderl ying 

forlll lo rm r a rill 
sia -7 sa U :"t( H:n+ /",(' H :n + i'"i', 

ti a -7 ca 'I ;J: " :/'+/ , . .f' ' I :/. + i',J, 
dia -7 j a 'i:c :0,' (I : (:.(~· + i, .. e ~: c.r.' + i',J, 
zia -7 :i.a o/ 'n'1(' "" O·II+ i\ . .f' "/ ·/l ·II + i',J, 
nia -7 11 a :·}K i;: :1.1': H /\J\ 
ya -7 li a o/ .r.' .f' "/.I': A +/\. Y "J.r.·A+ i1J\ 
t'ia -7 Col ?"r: 6 ''J, ~t1( : "'I ' + f\ . . e 9" r: ' I' + /\J\ 

---
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TABLE 4.7 PALAT,\I IZATION DUE TO 'E' 

d+e-7 pe Surface Underlying fo rm 
fo rm 

se-7 se M:on id:r)+ (I. 
-

te-7 ce '1'1/:[; '1'1/:" ,)" 

de-7 je (/).<.!: :e,: Cl IJ':P:+ i,. 
ze-7 ze ;)"WIC ; "''''1/ 1 ih 
ne-7 fi e wrn: m(r}+il, 

t'e-7 ce 'IAr.(;),' 'l A'" + i,. 

TABLE4 8 PALATAl iZATION DOUE TO ' I' -
d+i-7 pi Su rface Uncl eI' lay ing forl11 

fo rm 
si -7 si '/"}o, ,/" }r)+ i,_, 

---
ti-7 ci '1 9" :'-: '19" :" , i,_ 

di-7 ji r,:G :'1: lj:t. Y: ! {'. 

zi-7 zi mC'le mCI/ i,. 
ni-7 fii I/Jr'n: (IlrYH i ,. 
t'i -7 ci ,I: <,-m, ,I: 1. '" -+-)'. 

To handle, such cases the parser pre-processes the \l'o rd from the surface form to the underlying 

form by reversing the changes indi cltcd . Il o\\'cver, there are some ambiguities in cases where the 

root has originally palatal consonan iS. For example 's ~ifii' o''i: (escort) docs not have underlying 

'san+i' ' o'} -I- {l.', rather it have underl ying 'sU!'\+ i' (O:h{l. ). Therefore, to handle such cases 

whenever the parsci' get a root wi th palatal consona nt from the lexicon it changes the palatal 

consonant to the cOITesponding den!;d . and after comparison it returns the palatal one. 

The change frolll 'ya -7 li a ' can al sil cre;lle a probl el11, because there are words which have the 

characters 'y ' and 'a ' successive'" in both underlying and surface forms. For example, the 

surface form 'yasabr' .f'(H1C (leI him mack others to break) is an underl ying 'y -I-a+sabr', if we 

apply the rule that changes' ya-7li a' it gil'C as 'I iasiibr' which is incorrect in this case. Therefore, 
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this rule must bc appl ied with a constra int. ,-\ s tile t\\'o vowels, 'ia ' occurs at the suffix position, 

and there is no probability to be occ urrcd at the beginning of the word, thi s rule should be applied 

only when it is fo und at the suffi x posi tion , 

Another change tilat l11 ay occur at lllorphel11e boundari es is when a consonant character IS 

followed by ' y", For exa l11ple 

sHim + ySiibr-7 sHil11 isabr 

yam + yasabr-7 yal11i yasiib r 

In the above t",o cases, the eonditi(1n of 111' and 'y ' C'111+Y') results in 'l11i ' , Therefore, the 

surface 'mi ' shou ld be changed to 'Ill\" to get the underl ying forl11 , Howcver, there are instances 

where surface ' l11 i' will be 'underlying ' l11i ' , For exampl e in the word 'taqawami ' 

-'" j>'p0'l. (opposi lIg gro up/object) the last characters' l11 i' is also underl yi ng 'mi' , Therefore the 

rule should be app lied with a constraint. The only instance that thi s can occur in Amharic 

language is when a verb stem with second pcrson si ngular male is prefi xed with those prefixes 

ending with consonant thi s are; 111 , I , Illd, b, s, For example; 

slam+ysab r -7 sliimisiib r MI"'l.rH IC (fo r the reason that he wi ll break) 

l+ysabr -7 li sabr lI.n-nc (to begin braking) 

ind+ysiibr -7 indisahr ~,'}.'u)-n(: (i norder that he breaks) 

b+ysabr -7 bi sabr II.rHIC (i f he breaks) 

Therefore, to al'oi d the al11bi gui ty the ru le speci ri ed is to use the pre rix as a whole as a constraint. 

slami -7 slamy 



Ii Iy 

indi indy 

bi by 

These rules are <l ppl ied only when the cnti re scq uence of character is fou nd at the beginning of 

the word. 

In this chapter the property of the i< lllg U" gC allli fcatu res that are useful to implementing word 

parser for Am ha ric language is discusscd . More over, the necessary databases for parsing a word 

is analysed and dcsigned. The next chaptcr discllsses the algorithm designed and the result of the 

experment based on the des ign ami analysis prescnted in this chapter. The next chapter also 

discusses the rcstl ltcs of the eXpCrl11 Cllt on til L' cllccli"cness orthe al gorithel11. 
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C H A PTER FIVE 

ALGORITHM DESI(; N AND THE EXPERMENT 

5. 1 Introduction 

This chapter presents and discusses :Iho ut th e al gorith m designed and implemented in this study. 

The previous cha pter presents the des ign (lit he data required by the wo rd parser; and identifies 

the phonologica l and morpho logica l properti es of the la nguage that can be useful for the parser. 

The implementat ion o f the algorithm designed and the test res ults are discussed in thi s chapter. In 

the rust section a discuss ion on holl' the al g(lrithm works is presented . The experiment together 

w ith the results :I re di scussed. 

5.2 The Word Pa rsi ng Algo r ith m 

Different from stemmi ng algorithms lor I R, \I hich removes the affixes in order to conflate 

different forms 0 (' a wo rd, stemers intc ndcd lo r NLP shall get the correct boundaries of stems and 

affixes . Unless thcy get the co rrect affix, It is hard ly possible to detel'll1i ne the granm1atical 

infOl'll1ati on represented by the afJi :--cs, I'h,- parser has three major processes as shown in the 

diagram. 
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IN PUT 

2 
EXTRACT 

MORPHOLOGI CAL 

INFORMATi ON 

o 
iii/l iN 

F igure 5.1 Overv iew Diagram of the Parser 

~UTPUT~ 

3 
DETERM INE 

INFLECTIONAL 
CATAGORI ES 

After rec iving thc inpu t wo rd. the lirs l pr{1("css is preprocess ing the inp ut string. Thi s process 

brings alternative forms (spe llings) "~ I · <1 nl"rphcme in to a simil ar form. This process workes 

based on the phono[ogi ca l processc, identi [icd in the last section of the previous chapter. The 

second process extracts the morph o[')gica[ information fro m the wo rd and determines lexical 

category of the word. The third one determi nes the infli ctional category of the word based on the 

morphologica l in[(lrmation extracte,1 [' v Ihl' ·cond process. In the fo[l owing sections the last two 

processes are di scussed. 

5.2.1 Extracting Morp/lO/ogica/lllj lJl IIw/ioll 

As indicated above. the first step " I Ihe I';,rsc r is pre-process l11 g. [n this stage, it changes the 

underlying forms In surface form s Isc(I,·, Ihe phonologica l ru les ident ifi ed in the previous 

101 



chapter. The next step is ex tract ing the mo rp ho logica l in fo rmation , and based on that determine 

the lexica l category of the word. T his prOCL'SS begi ns by extracting all the possible suffixes and 

prefixes found in the wo rd. The al~m!lhll" to extract a ll poss ible pre fixes and suffixes are 

presented below : 

Figure 5. J The Algorithm thol ext m er.\" al/ possible prefixes jiOI1l a word 

Fil e 
PrfxAry 
Prefi x 

- Concatnatec1 prefix cs fi le; 
= Poss ible Pre l;, atT,l\ \\ ith index i 
= Concatnated prCI;\l IOll nd from File 

O. Stor! 
J. Get word 

2. Set wlell = lellgth 0/ lI'ord- '. i=O 
3. If 1Vlell<=O go 10 I 

4. Ellri 

3. J Get SlIbslrillg (H -fell . H()rrl) 
3.2 Search sllbstrillg ill ,'fIe 
.13 Iffilld 

i= i-I I 
Plfy/J r / iJ I ·(i.Y 

3.4 w/ell = \Vlel1- ! 
3.5 Gala 3 

First it accepts a wo rd, and aSSllmcs that ti ,e min imum length of a word is 2; it starts to check 

from the longest poss ible prefix wh ich is CL, lal to the tot al length of worc! minus two. The GET 

SubstrilUlg at 3.1 ex tracts the firs t \\'!en ' character from the 'word ' to the 'substring' . The 

processes continue up to the small est possi hle prefix, whi ch is equal to the first character of the 

word . Whenever it gets match from the Il \ icon of prefixes, it put the prefix to an array of 

possible prefi xes. Sim ilarl y, the next :ligorithln works fo r suffixes. In thi s case, the Get Substring 

gets the last ' len' cha racters. 
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Fig ure 5. 2 The a/gorilhm Ih(l/ exlra"s possible suffixes 

File - Concatnated slim, li k: 
SfxA ry = Possib lc Suffi xes arra~ \\ 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 

i ~ 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, alll(lI l ~ 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. 

I tl6 



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 

- --

108 



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 

11 8 



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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