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ABSTRACT

The cultural, political, social, scientific and technological information of the advanced
world including our country is mostly published in English language. Although English
language is widely used in the country, the language barrier makes it difficult to use

such information by the majority of the population.

Translation is the best solution to overcome such language barrier. To translate such
information to local languages using the human skill is on the one hand the oldest and
the most accurate method on the other hand it is expensive and time consuming task.
Nowadays, it is possible to translate a digitized text from one language into another
using machine translation systems. As a result, cost is minimized and speed is

maximized.

However, to develop a machine translation system is a complex task. To reduce the
complexity, the other alternative is to develop translation modules and integrate them
rather than to develop self-contained and independent systems. Machine-readable

dictionary is the main component or module of the machine translation system.

This study therefore focuses on developing English-Tigrinya Bilingual Dictionary that
can be used as input for machine translation system. The stated dictionary contains a
lexicon for English and Tigrinya nouns. The noun forms and functions of both
languages have been discussed and an attempt is made to compare the major

similarities and differences.

X11



Based on the noun forms and functions of both languages, the bilingual dictionary is
designed and the database for storing the lexicon is constructed. Next, a list of hundred
English nouns and hundred Tigrinya nouns are entered to the database. Finally, an

algorithm is developed to translate English noun forms to Tigrinya noun forms.
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CHAPTER ONE

INTRODUCTION

1.1 Background

Tigrinya is a Semitic language spoken in the Tigray Regional State, parts of Wollo
and Gonder, and in the Eritrean Highlands (Tesfai 1993, Oriolo et al 1997). Together
with Geez and Tigre it forms a group with in Semitic known as North Ethiosemitic
(Tesfai 1993). Tigrinya is the most widely spoken Semitic language in the world next
to Amharic (Girmay 1983, Bender, et al 1976). As Amharic is the third widely spoken
Semitic language, Tigrinya is the fourth after Arabic, Hebrew, and Amharic (Oriolo et

al 1997).

In the thirteenth century, documents concerning Tigrinya literature were found in
Simezana (in Akkeleguzay - Southern Eritrea). But at that time, the language is said
to have only little literature (Tesfai 1993). Tigrinya developed, in its written form, only

after the beginning of the nineteenth century (Oriolo et al 1997).

Apparently, Tigrinya is serving as a working language of the Tigray Regional State.
Together with English, Tigrinya is serving as a teaching learning language in the

educational system of Tigray.

English is widely used and is the first foreign language of the country. English is
used as a medium of instruction in high schools and universities. It is widely used in
workshops, seminars, conferences, etc. organized by governmental and non-

governmental organizations. There are also mass media that use English. There



are English programs transmitted by the Ethiopian radio and television. Private and
governmental English newspapers, newsletters, magazines, journals, pamphlets,

etc. are also widely available.

Although English language is widely used in the country, with the exception of
educated people and foreigners, the majority of the population does not comprehend
this language.  There are also many journals, books, newspapers, etc. published
abroad in foreign languages that might be very useful to the country (Kinfe 1972
E.C.). For example, scientific and technological information is mostly published in
English. However, the language barrier makes it difficult to use such information by
the mass. As Solomon (1969) points out, there is no reason for every Ethiopian to

know foreign language to have the world’s great books available to him.

However, in this world of globalization, one may ask the need for having literature in
mother tongue rather than using the readily available literature in English or other
foreign languages. Studies have been conducted for justifying the need for

publishing literatures using the local languages.

A paper presented by Kinfe (1972 E.C.) at a translation seminar points out the
disadvantages of using English or other foreign language literature by the local

population. Some of these limitations are:

+ Foreigners do researches about the history, literature, and culture of Ethiopian
nations and nationalities. The educated Ethiopians not only accept the views of
the foreigners but also teach students as it is presented by the foreigners with out

further analyzing the research.



+ Ethiopian researchers produce their researches by using either the foreign
language, such as English, French, Italian, etc. or Amharic, which is the national
language of the country. Thus, the local people are facing difficulties in
understanding and using not only literatures written in foreign languages, but also
literatures written in Amharic for those whose mother tongue is other than

Ambharic.

At this same seminar, another paper presented by the Curriculum Department (1972
E.C.) has also put the negative impact of literature written in foreign languages on

the educational system of the country. Thus,
+ Students cannot understand the handbdoks written in English.

+ The students face difficulties in understanding what is said in the class as much

of the presentation is in English.
+ Students are obliged to know about the western countries rather than their own

country or environment.

+ The literatures reflect the cultural, political, and socioeconomic conditions of the

advanced societies rather than of the Ethiopians.

+ Scientific and technological terms are known or are used by students and
teachers but not by the mass. Accordingly, every body uses the terms by giving

their own meanings.

On the other hand, there are many advantages to have literatures in mother tongue.

Wedekind (1972 E.C.) indicates the advantages:
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The mother tongue is the core identity of the people’s culture.

To use both the mother tongue and other languages at the same time is an

advantage and is just like becoming a bicultural or polyglot.

The literature is more convenient to the readers so that they can benefit from it.
However, if the literature is in foreign languages, the readers switch off and

ignore the publication.

The literatures should express the specific bicultural bilingual conditions of the
indigenous group, with absolute respect for its cultural uniqueness and human

identity.

It is desirable to provide literacy and literature in every body’s mother tongue.

llliteracy may decrease.

The mother tongue is the principal vehicle for acquiring both linguistic and non-

linguistic knowledge.

Fewer dropouts from schools, fewer failures in exams, increase of total number of

students and greater fluency in the national language.

Greater number of community projects from bilingual schools, greater reading
comprehension and faster learning of the national language; a larger proportion

of adult literacy.

In the field of education and social advance, a secure passage toward integration

will be opened only through the use of the native language.



So, how can the local people benefit from useful literature written in foreign
languages? How can the mentioned disadvantages on using literatures written in
foreign languages be minimized? Dictionaries can be useful tools for local peoples
in understanding and using literature written in foreign languages. Besides, they can
facilitate the translation of literature of foreign origin to local languages. The currently
available Tigrinya dictionaries however have limitations in many respects. Before
discussing the limitations, the available bilingual Tigrinya dictionaries are discussed

first.

The introductory of the dictionary ‘méazgéba k'alat Tigriffa-biTigrififia’ published by
the Academy of Ethiopian Languages (1989 E.C.) points out that there are printed
bilingual dictionaries such as Tigrinya-Italian by Basano in 1918, Tigrinya-Amharic by
Yohanes G/egziabher in 1949, and Tigrinya-French by Coulbeaux and Schreiber in

1915.

There are also dictionaries that target English and Tigrinya readers. The Eritrean
People’s Liberation Front (EPLF), for example, prepared Tigrinya-English dictionary
in 1986. The primary purpose of this dictionary is to help those Tigrinya speakers
who know English well to read Tigrinya literature particularly to literature of the EPLF.
As there is minimal Tigrinya literature, the secondary purpose of this dictionary is to

promote and encourage the literate (EPLF 1986).

The other is a multilingual dictionary of English-Tigrinya-Italian prepared by Oriolo et
al in 1997. The main purpose of the dictionary is to provide essential practice for

developing the learner's ability to communicate effectively in the mentioned



languages. It also provides sentence constructions using the three languages that

can help tourists (Oriolo et. al 1997).

There are also others such as the ‘Self-Study Tigrinya for Foreigners and English for
Tigrinya Speakers’ by Mesfin Ghebrehiwet in 1996; ‘Concise English-Tigrinya
Dictionary’ by Tuquabo Aressi in 1987; ‘Tigrinya-English Dictionary' by Research and
Information Center of Eritrea in 1986; and ‘English-Tigrinya Dictionary’ by

Ugbamicael Habtemariam in 1993.

The above-mentioned dictionaries have limitations. A symposium on dictionary
preparation in Ethiopia was held in 1983 by the Academy of Ethiopian Languages
(1975 E.C.). A study on Tigrinya dictionaries, which was presented in the

symposium, indicates that Tigrinya dictionaries prepared until 1983:

were prepared using European languages except the dictionary prepared by

Yohanes G/egziabher

4+ some of the dictionaries use Geez for the head words

+ except Yohanes G/egziabher, the authors do not know the Tigrinya language

however they managed to prepare the dictionaries with the help of translators

+ were mostly prepared by lItalian Missionaries during the Italian occupation of
Ethiopia. As a result, the preparation of dictionaries was not a continuing

process.

+ have limited words from 2,000 to 10,000



+ their purpose is to help foreigners communicate with Tigrinya speakers while they

are in Ethiopia

Dictionaries prepared since 1983 on the other hand target most literate Tigrinya
speakers (who are exposed to read Amharic or foreign literature) as well as
foreigners (EPLF 1986, Oriolo et al 1997). They are helpful for tutoring purpose to
foreigners as well as to Tigrinya language speakers. Therefore, these dictionaries
are supposed to encourage and expose foreigners to read Tigrinya literature and

Tigrinya speakers to read foreign literature.

The electronic version of the conventional printed dictionaries is also called digital
online dictionary. This online dictionary is designed as online reference books for use
by humans. Typically, they contain the exact textual contents of a conventional
printed dictionary stored on magnetic disk or CD-ROM. Usage is analogous to a
conventional dictionary, except that the electronic version may have hypertext-link

features for more rapid and convenient browsing (Kahaner 1992).

The printed or online conventional dictionaries are only used by humans for
reference purposes. As far as the student researcher is concerned, no other printed
dictionaries other than the mentioned ones are available. Besides, there are no

Tigrinya online dictionaries available at all.

The other types of dictionaries are machine-readable dictionaries. Computers use
such dictionaries for different purposes such as machine translation. The machine-
_ readable dictionary used for the purpose of machine translation, hereAaﬁer MT, must
be different from conventional dictionaries described earlier. That is, the machine-

readable dictionary can use the possibilities of computer in view of cross-reference,



morphological analysis of inflections, synonyms, linguistic concepts and additional
grammatical information. As a result, the machine-readable dictionaries can be
useful for analyzing the source language and for generating the target language

(HEISOFT 2000).

One of such dictionaries used for MT purpose is the Electronic Dictionary Research
(EDR). The EDR project was established in 1986 as a consortium in collaboration
with eight member corporations with a nine-year charter to develop a large-scale
practical machine-readable dictionary system that could be used in support of a
variety of natural language tasks, such as translation between English and
Japanese, natural language understanding and generation, speech processing, and

so forth.

The EDR'’s primary goal is to capture all the information a computer requires for a
thorough understanding of natural language. This includes the meanings (concepts)
of words; the knowledge needed for the computer to understand the concepts; and
the information needed to support morphological analysis and generation, syntactic

analysis and generation, and semantic analysis.

EDR has adopted a pragmatic, example-driven approach to the construction of the
dictionary system. As Kahaner (1992) points out, some early EDR work was done
with Prolog, although now most of the programming is in C. While stronger
theoretical work and better tools are both necessary and desirable, there is no

substitute for breadth of coverage and the hard work necessary to achieve it.

The breadth of the EDR can be expressed at least by looking at the set of

component dictionaries, which serve distinct roles though collectively form, the EDR



product. These include word dictionaries for English and Japanese having 200,000
words each, the Concept Dictionary with 400,000 concepts, co-occurrence
dictionaries for English and Japanese having 300,000 words each and two bilingual
dictionaries: English to Japanese and Japanese to English having 300,000 words

each (Kahaner 1992).

Researches from inside and outside Japan indicate that Japanese has greater
commitment to MT (Kahaner 1992). In Japan, there are MT systems having
dictionaries ranging in size from 50,000 to 800,000 entries but none are as rich or as
detailed as the EDR dictionary. EDR has accomplished this breadth and this is an
essentially unique achievement. Kahaner (1992) further elaborates that the
comparison between the US and Japan in terms of MT and related technologies
shows that Japan is ahead of the US in several important ways. These include
commercial use of MT, acceptance of MT by users and above all the development of

knowledge sources such as dictionaries.

The EDR staff also encourages international cooperation in the use and further
development of the dictionaries. As Kahaner (1992) indicates, the same conditions
regarding the use of the EDR dictionaries are being applied to all users of domestic
(Japanese) or overseas. Especially for academic users such as universities and
pub.lic research institutions, special measures are being considered including very

low prices.

For developing the prototype English-Tigrinya machine-readable bilingual dictionary,
the EDR system will be used. The current study attempts to build a prototype

English-Tigrinya machine-readable bilingual dictionary that can be used as input for

9



MT. Hence, it can be considered as a promising step for the development of

Tigrinya in the computing area.

The part of speech included in this research is however common nouns of both
languages. The three major lexical categories in Tigrinya are nouns, verbs, and
adjectives (Tesfai 1993). The adverbial functions are accomplished by other
categories. For example, the combination of the preposition /bi-/ ‘by’ and the
adjective /qiit'uf/ ‘quick’ give the adverb /bigit'uf/ ‘quickly’. Among the major lexical
categories in Tigrinya, the morphological analysis and generation of verbs has been
done by Markus Walther in 1998. The result of the computational model is being
posted on the Internet. Although, its target is not for building machine-readable
dictionary, it computes all the verbal forms in Tigrinya language. It performs the
parsing and generation of verbal words. For the reasons that the output is still not
available in its complete form and not to do duplication, the noun lexical category is

chosen for this research.

1.2 Statement of the problem

Translation is the best solution to overcome the language barriers. The white paper
of the Transparent Language Inc. (2000) indicates that translation demands a high
degree human skill in the areas of language comprehension, recognition and
memory for at least two languages. Human translators use a variety of thought
processes, skills and resources to interpret the meaning of a sentence and
communicate the meaning of that sentence in a different language. Pang (1998)
indicates that human translation service is the oldest and the most accurate method.

Pang (1998) adds, the human translator can understand the purpose of the

10



document and can realize the real situation and translates according the cultural
context of the country by making sure that there is no lose in meaning, relevance and

context of the original source text.

Although translation using human skill is preferred to produce accurate translation, it
is globally accepted as an expensive and time-consuming task (Transparent
Language 2000). The problem of human translation services is not different in the
case of our country. The Adult Education Department (1975 E.C.) has identified the
following as the major problems encountered as a result of human translation

services:

Lack of skilled manpower.

'S

¢+ Finance.

¢ Lack of dictionaries published using the local languages.

+ Lack of subject dictionaries.

+ Even some of the dictionaries published in local languages are not updated

regularly.

+ The word forms of the local dictionaries are not complete so that translators are

obliged to use the English terms.

In some cases, It is difficult to get equivalent terms in local languages for some

g

foreign terms and there is unwillingness to use such untranslatable foreign terms.

11



+ There is no responsible body to translate new political, economical, social,
cultural and scientific and technological terms so that inconsistency is introduced

in using or translating such terms.

¢+ Translated books may not be accepted simply because the dialects of the

different regions may not be included in the translated books.

Some of the above mentioned problems are solved using MT systems. Using MT
systems, cost is minimized and speed is maximized. These two are especially the
current demands of the business community. The competitive business community
communicates world wide on daily bases using the Internet technology. Therefore,
they need an urgent inter-language communication tool that can at least provide a
draft-quality translation to determine or judge the relevance of the documents. MT is
also a useful tool for human translators and has been proved that it increases their

productivity by 30% or more. (Transparent Language Inc. 2000)

Maegaard (2000) points out that ten years ago MT has been part of linguistic
services, which may be as diverse as E-mail across nations. Using the Internet
technology, we can get access to digitized texts of diversified languages. The MT
plays a major role to translate these digitized texts available on the Internet from one
language to another. According to Maegaard (2000), it has been not only a tool for
translating large Internet texts and traditional documents but also it has been used

as a portable tool including speech translation for travelers, soldiers, etc.

Apparently, the situation is fast changing due to the ongoing commercial growth and
the influence of new research. MT is becoming a tool for translation by freelancers

and smaller organizations. Cheap translation assistants are making their way to

12



market to help small companies and individuals write foreign letters, E-mail, and
business reports. Furthermore, given the explosion of information in the world, the
demand for translation is booming, and the only possible answer to this demand is

MT (Maegaard 2000).

Hutchins (1994) indicates that the first MT began in 1949. Since then, the western
countries and Japan have conducted a series of researches. At their early stage, MT
projects were brought to an end. MT projects fail, according to Hutchins (1994), not
only because they are very complex and expensive (that is, the initial cost is high)
but also they fail to meet their promises. However, through time research on
machine translation regain by developing translation modules to be integrated rather

than the design of systems to be self-contained and independent.

Machine-readable dictionary is the main component or module of MT software.
Unless the machine-readable dictionary is designed carefully, the output of the MT
might be disappointing or totally meaningless. You can imagine if a single word of a
sentence to be translated is missing in the dictionary. The machine finds it difficult to
understand the whole sentence. Even if all words of a sentence are in the dictionary,
the MT may interpret it wrongly due to the ambiguity of words or phrases (HEISOFT

2000).

Therefore, in view of the above stated ideas, the development of English-Tigrinya
machine-readable dictionary would help for machine translation. As to my
knowledge, there is no such research conducted. This study focuses on
investigating the possibility of developing English-Tigrinya machine-readable

bilingual dictionary.



1.3 Objective

1.3.1 General objective

The general objective of the study is to explore the possibility of developing an
English-Tigrinya machine-readable bilingual dictionary that could be used as an input
for machine translation. The purpose of this study is to test the EDR system for

building English-Tigrinya bilingual dictionary.

1.3.2 Specific objectives

Specifically, this study attempts:

To study the forms of Tigrinya nouns.

* To study the functions of Tigrinya nouns.

e To study the similarities and differences between English and Tigrinya nouns.

e To develop an algorithm for the English-Tigrinya Bilingual Dictionary.

e To develop the prototype English-Tigrinya machine-readable bilingual dictionary
using the tools, techniques and methodologies used to develop the EDR bilingual

dictionary.

1.4 Scope of the study

The scope is limited to build a prototype English-Tigrinya machine-readable bilingual
dictionary since it is not possible to build a fully-fledged bilingual machine-readable

dictionary within the time allotted for the study. Besides, the bilingual dictionary
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contains the forms and functions of English and Tigrinya noun lexical category. In
this study, other parts of speech such as verbs, adjectives, adverbs, prepositions, etc
are excluded. The study also excludes Proper nouns such as names of places and
people, cardinal numbers such as one, two, etc., ordinal numbers such as first,

second, etc., and classifiers such as piece, amount, etc.

1.5 Significance of the study

The current study has a direct or an indirect impact for the development of different
natural language processing in the computing area of Tigrinya language. The

dictionary:
s used as an input to machine translation from English to Tigrinya and vise versa

e can be used as a model for building verbs, adverbs, pronouns, phrases, etc. of

Tigrinya language
» can be used as a model for building subject bilingual dictionaries
e can be applied with modifications for word processors or spell checkers

e can be used by Tigrinya speakers and foreigners to know the equivalent of

English and Tigrinya nouns

e can be applied for automatic abstracting systems that need dictionaries to

understand contents of a document

e Can fill the gap in Tigrinya language computing

1>



e Can be used as the basis to develop bilingual dictionaries for other languages of

the country

1.6 Methodology

In order to achieve the final goal, the following methods have been followed:

1.6.1 Literature review

To have a clear picture for the development of the English-Tigrinya machine-
readable bilingual dictionary, data must be collected. The kind of linguistics data
needed for building machine-readable dictionary in general is more detailed than the

conventional dictionaries.

Accordingly, data that show the morphology, semantic and grammatical properties of
Tigrinya nouns have been studied from sources on Tigrinya language. Information
that contribute to the comparative study of the corresponding English and Tigrinya
languages have been reviewed and analyzed in order to identify major differences
and similarities between the two languages. Furthermore, literatures that discuss the

EDR system have been reviewed.

1.6.2 Development tools

Based on the result of the analysis, a prototype English-Tigrinya machine-readable
bilingual dictionary is developed using the Microsoft Visual C++ programming
language. The Microsoft Visual C++ is chosen in that it is the window version of C
programming language, which is used for the construction of the EDR machine-

readable dictionaries. As one aim of this study is to test the EDR system, it has to
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employ the tools and techniques used by EDR. The Microsoft Visual C++ is also a
powerful tool for development, extension and modification of programs. The
programs can be easily integrated with Microsoft Access that is used for storing the
data for the prototype and it incorporates user interfaces and is easy to add menus

and other features.
1.6.3 Testing technique

Using the techniques and tools employed by EDR system, the possibility for
construction of the bilingual English-Tigrinya dictionary is explored and tested. The
system is tested using selected English and Tigrinya sample noun forms. Paper-
based dictionaries are used for constructing the different noun forms of both
languages. The corresponding noun forms of the two languages are tested again
and again until the desired output is achieved. Based on the exploration or test
result, a decision is made among the choices of using or customizing the EDR

system or building a new system.

1.7 Organization of the thesis

The thesis is organized in five chapters. The first chapter discusses the background
information, statement of the problem, objective, scope, significance and
methodology of the study. Chapter two discusses the approaches that are followed
by different machine translation systems and the contents of bilingual dictionaries,
which are the basic components of the machine translation systems. The third
chapter reviews the forms and functions of English and Tigrinya nouns that are used

in the construction of the prototype English-Tigrinya Bilingual Dictionary. Chapter
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four discusses the structure, content, algorithms, coding, and discussions of the
prototype English-Tigrinya Bilingual Dictionary. Finally, chapter five discusses the
conclusion and recommendation of the study. Bibliographies and appendices are

also attached at the end of the thesis.



CHAPTER TWO

MACHINE TRANSLATION

2.1 Introduction

The beginning of machine translation, according to Hutchins (1994), is in 1949 with
the memorandum from Warren Weaver. Since then, MT has passed a series of
stages. The second stage began in 1954 when a demonstration of a simple
translation system from Russian to English was made. At this stage the basic
processing method for MT, as is reported by Transparent Language Inc. (2000), was
the “direct method’. The direct method translates word by word without interpreting
sentence structure. The result is a translation that is in the word order of the source
text, which can result in a significant loss of meaning and readability and the
comprehension and translation quality is often unacceptable. This stage, as
Hutchins (1994) points out, was brought to an end in the United States in 1966 and
had strongly affected MT research elsewhere. The major reason was a report made
by ALPAC that highlighted the failure of MT research to meet its promises. The third
stage lasted until 1975 when MT was ignored and is called the ‘quiet era’. The next
stage that indicates the beginning of a ‘new era’ lasted until the end of 1980s
basically with the development of new rule-based methods followed by the

emergence of corpus-based approaches since 1989.
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2.2 Rule-based approaches

As Hutchins (1994) indicates, the dominant MT research from 1984 until the end of
the 1980s was the approach based on essentially linguistic rules of various kinds: .
rules for syntactic analysis, lexical rules, rules for lexical transfer, rules for syntactic
generation, rules for morphology, etc. The dominant MT systems of that time were
the ‘transfer’ based MT systems and various ‘interlingual’ systems appeared in the
later 1980s. Most of these systems were basically linguistics-oriented, but some
adopted knowledge-based approaches, making use of non-linguistic information
relevant to the domains of texts to be translated. However, these newer knowledge-

based systems are rule-based and continued until almost the end of the decade.,

The common feature of all pure rule-based MT systems is that they involve many
costs in formulating rules, confirms Chen (1995). It is also easy to introduce
inconsistencies in a rule-based system, when the number of rules increases. As
Maegaard (2000) clearly points out, commercial MT systems that contain between a
quarter and a half million words can have up to thousand grammar rules for each of
the languages. Therefore, more rules lead to more sophistication and more
complexity, and may in the end develop into systems that are quite difficult to

maintain.

2.2.1 Transfer systems

The rule-based transfer system is basically linguistics-based system and applies
such like syntax-oriented approaches, explains Hutchins (1994). The transfer

systems have three stages of analysis, transfer and synthesis and with the
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processes of analysis and generation passing through series of distinct levels
(morphology, syntax, and semantics).  Figure 2.1 is an example of a schematic

representation of a transfer-based MT system.

Source Identi Analyze Transfer
— f}’_’ yze | ) —p| Generate _>Translated
Text Words Syntax Language Language Text
— s
Bilingual Language Language Language
Dictionary Analysis Transfer Synthesis
) \__Rules \__Rules J Rules
¢ 4
v
Dictionary Linguistic
Tools Analysis
Tools

Figure 2.1: Schematic of document translation utilizing the transfer method

Source: Transparent Language Inc. (2000)

As can be seen in figure 2.1, the system accepts the source text and identifies the
part of speech of each segmented word by referring the bilingual dictionary. The
analysis stage then identifies the word form and the grammatical structure of each
sentence aided by information about the meaning of the words in the sentence.
Using the transfer rules, the elements of the sentence are reordered, inserted or
deleted to form the syntax of the new language. Finally, the synthesis rule is the
reverse step for analyzing the source text to generate the translated text according to

the syntactic rules of the target language. (Transparent Language Inc. 2000)
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2.2.2 Interlingual systems

The interlingual systems are also linguistics-based systems applying morphological
and syntactic features but not semantic analysis of the input. However, some
systems have features for derivation of semantic representations from the syntactic
structure of expressions. Still others combine linguistic analysis and semantic-

conceptual knowledge bases that involve understanding. (Hutchins 1994).

The Interlingual system would input the source language into an intermediate
repository where expressions, sentence semantics and forms of expression would be
replaced, independent of any language, and then the intermediate language, or
meta-language, would be translated into the target language (Transparent Language
Inc. 2000). Although, no convincing large-scale Interlingual MT system has yet been
built, Maegaard (2000) approves that using the language-neutral analysis of text one
can add new language at relatively low cost by creating only rules mapping from the

new language into the Interlingual and back again.

In other words, as Smith (1990) explains, the goal of the analysis of the source text is
to extract all the meaning from the input and is independent of the synthesis of the
target text. There is a language independent intermediate form into which the source

is translated and from which the output is generated.
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2.3 Corpus-based approaches

The dominance of the rule-based systems in the 1980s has been broken by the
emergence of the corpus-based systems since 1989. The principal feature of the
corpus-based approaches is that no linguistic rules are applied. For example, the
statistical and example-based approaches do not use syntactic or semantic rules in

the analysis of texts or in the selection of lexical equivalent. (Hutchins 1994)

2.3.1 Statistical methods

Statistical methods were common in the 1960s but the results had been
disappointing. ~ Statistical methods are the sole means of analysis and generation
without applying linguistic rules. Therefore, this method first aligns phrases, word
groups and individual words of the parallel texts or translations of one another of any
given two languages (Hutchins 1994). An alignment, according to Simard (1998), is
a parallel segmentation of the two texts, into an equal number of segments, such
that the n" segment in one text and the n' segment in the other text are translations
of one another. The next task is to calculate the probabilities that any one word in a
sentence of one language corresponds to a word or words in the translated sentence

with which it is aligned in the other language (Hutchins 1994).

This method produces a result, for almost half of the phrases translated, eithér
matched exactly the translations in the corpus, or expressed the same sense in
slightly different words, or offered other equally legitimate translations. Although this
method is meant to disprove the traditional rule-based approaches, it has been

proposed to experiment with any methods especially the treatment of all
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morphological variants of a single word and the use of syntactic transformations to

bring source structures closer to those of the target language. (Hutchins 1994)

Besides, a pure statistics-based MT system according to Chen (1995) is usually
incapable of processing long sentences and is usually domain dependent (that is,
rules are not universal). Moreover, the computation time increases potentially with
the length of sentences. However, such system is robust in processing partial and
ill-formed sentences. Therefore, as Maegaard (2000) points out, the research on
statistics-based MT systems did not convince the community that the statistics-only

approach is the optimal path.

2.3.2 Example-based approaches

The ‘example-based’ also called the ‘memory-based’ approach was first proposed in
1984 but experiments began towards the end of the 1980s. The underlying
hypothesis is that translation often involves the finding or recalling of analogous
examples, the discovery or recollection of how a particular expression or some
similar phrase has been translated before. The approach is founded on processes of
extracting and selecting equivalent phrases or word groups from a databank of
parallel bilingual texts, which have been aligned either by statistical methods or by
more traditional ‘rule-based’ morphological and syntactic methods of analysis.

(Hutchins 1994)

For calculating matches, some MT groups use semantic network or a hierarchy
(thesaurus) of domain terms. Other groups use statistical information about lexical
frequencies in the target language. The main advantage of the approach is that

since the texts have been extracted from databanks of actual translations produced
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by professional translators there is an assurance that the results will be accurate and

acceptable. (Hutchins 1994)

However, Chen (1995) points out that the performance of an example-based system
depends on the quality of collected examples and the similarity measure on
examples and input sentences. When the matched units are phrase structures, the

performance of such a system is better than that of a word-level system.

Finally, this approach, as Hutchins (1994) makes it clear, has been used most often
to complement more traditional methods based on linguistic rules. Since example-
based system is very effective in handling incomplete sentences or strange usage, a
rule-based system is still required to handle complex grammatical sentences at the

analysis and synthesis stages (Maegaard 2000).

2.4 Contents of machine-readable dictionaries

The contents of machine-readable dictionaries are highly dependent on the
approaches followed and the complexity of the MT system described above. The
Transparent Language Inc. (2000) describes the machine-readable dictionaries as
the lexical backbone of all MT systems. They contain the bulk of the raw information
by which text is translated. Each dictionary entry contains detailed grammatical and
syntactical information about a source word and a target word. With this information,
how words are used in a sentence are identified and replaced with grammatically

and syntactically accurate foreign-language word equivalents.

The problem of such dictionaries is however the representations structure as well as

the kind of information to be memorized. Humans can interpret dictionary contents in

29



a flexible and adaptive way, but the computer lacks such flexibility. Therefore, the
dictionary must provide all detailed information needed for the MT system of

particular interest. It may incorporate some or all of the following information.

2.4.1 Morphology

The morphological information enables the MT system to recognize a word in various
forms.  The word form of nouns for example, includes inflections, number,
possession, gender, and so on. The word ‘cows’ is the plural form of the noun ‘cow’
and has a female gender. Therefore, as HEISOFT (2000) indicates, the morphology

recognizes any form of a word or a phrase.

2.4.2 Syntax

Pang (1998) defines syntax as rules and constraints that are applied to words in
order to form sentences. Information about the syntactic analysis determines the
grammatical structure of each sentence. The syntax determines which word is the
subject, the object, etc. Any grammatical errors, according to Pang (1998), are

corrected by applying the syntax information to rearrange words.

Therefore, such syntax information, as Hutchins (1994) points out, are used for
syntactic analysis of source texts to produce representations of both surface and
deep (logical) relations of words in a given sentence. Surface-level information,
according to Sakai (1998), is related to grammatical characteristics while deep-level

information is associated with meanings.
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2.4.3 Semantic

Semantic information determines the correct interpretation of a sentence from the
multiple results produced by the syntactic analysis. Semantic information, as
Hutchins (1994) describes, is limited to the identification of grammatical roles such as
agent, instrument, etc. Maegaard (2000) further elaborates that the MT system must
understand the actual meaning of the sentence. For instance, ‘| am small’ is
expressed in many languages using the verb ‘to be’, but ‘1 am hungry' is often
expressed using the verb ‘to have’, as in ‘| have hunger. Therefore, the dictionary

must have information to incorporate such data about hunger.

Such semantic knowledge that is used to get unambiguous representation, according
to Maegaard (2000), is therefore stored in a knowledge base dictionary. Without
some level of semantic representation, MT systems will never be able to achieve
high quality, because they will never be able to differentiate between cases that are

syntactically ambiguous.

2.4.4 Concepts

He (1998), citing Larson (1984), defines concept as a recognizable unit of meaning
in any given language. He (1998) further elaborates that in translation, a concept
represented by a word in one language may be translated into a word, words,
phrase, or even a sentence in another language. As an example can be the concept
of ‘a medical specialist who practices surgery’ is represented by an English word

'surgeon’ and by two Chinese words ‘waike yisheng' representing for ‘surgical
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department’ and ‘doctor’ respectively. Some concepts may be broader such like

‘uncle’ in English versus ‘shushu’ uncle from father's or mother's side in Chinese.

Further, a word may have varieties of meanings or concepts. Especially, for a word
of a source language in a bilingual dictionary there exist many corresponding words
and expressions in a target language. The variety of meanings between words of
two languages may increase for languages that have different cultural,
socioeconomic and technological backgrounds. Due to ambiguity of words or
phrases, as HEISOFT (2000) explains, the MT system may not understand the input

text and produces an incorrect meaning of the target language.
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CHAPTER THREE
ENGLISH AND TIGRINYA NOUNS: A CONTRASTIVE ANALYSIS

3.1 Introduction

In Chapter two, it has been mentioned that machine-readable dictionaries contain
detailed information about the source language as well as the target language. In
order to get such information, the forms and functions of English and Tigrinya
common nouns are discussed In this chapter. Common nouns are nouns that are
not the name of a single particular person, place or thing. The similarities and
differences of the forms and functions of nouns of both languages are discussed in
detail. The functions of nouns include the gender, number, possessive, occurrence
- with articles, restrictions on word form (either to a singular or a plural form) and
direct/indirect objects. The form of nouns indicates how nouns change their shapes

due to affixations such as pluralization of a singular noun.

The information about English Nouns presented in this thesis is taken from the EDR
home page (http:/iijnet.or.jp/edr/E_Struct.html). The information regarding
Tigrinya nouns is taken from Mason (1996), Palmer (1994), Tesfai (1993), Tsegay

(1987), Girmay (1991), Girmay (1983), Bender et al (1976) and Leslau (1941).

3.2 Syllable

Before discussing the forms and functions of nouns of both languages, it is important
to discuss the syllable. The information for syllable division of English nouns is

useful to know whether the noun is hyphenated or not. Otherwise, a word divided by



a hyphen at a syllable division may not be found during dictionary lookup. The
syllable division is also useful for determining how to break the English nouns at the
end of a line of writing. The division between syllables is indicated by a slash (/).
The syllable division marker for nouns that contain a slash as part of the notation is
indicated by a double slash (//). No syllable division marking is inserted before or
after a hyphen for words whose notation contains hyphens. Abbreviated words
whose reading is the repetition of the alphabet letters are not given syllable division
information. An example of the syllable division description used in English nouns is

given below.

Noun Syllable division
machine ma/chine

X-ray X-ray

FORTRAN FOR/TRAN

CPU CPU

king/queen king//queen

In English, syllabic segment can be a vowel or consonant. For consonant syllabic
segments, clusters of consonants are permitted word initially. A syllable can begin
with a vowel or consonant and can be a single character or a word. For example,

the underlined syllable of the noun ‘con/fig/u/ra/tion’ against ‘farm’.

The syllable division and its application in Tigrinya language is however different.

Unlike English, Tigrinya never uses hyphens to break nouns. The syllable
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information is used only to show if the noun contains the correct vowel and

consonant patterns according to the rules of Tigrinya language.

In Tigrinya, as Girmay (1983) points out, the syllabic segment is always a vowel and
there is no syllabic consonant in this language. In other words, clusters of
consonants are not permitted word initially. Girmay (1983) further elaborates that
every syllable has to begin with a consonant but can end in a vowel or consonant.

Thus, the syllable can be either of the two:

¢+ CV - Single consonant followed by a single vowel (e.g. |do| ‘s it?’)

¢ CVC - Asingle vowel between two consonants (e.g. |kab| ‘from’)

The syllable structure can be represented in a diagram as follows:

Syllable Syllable
onset core onset core
peak coda (optional) d o @ zero coda

Figure 3.1: The structure of Tigrinya syllable

According to Girmay (1983), every syllable has a single consonant as onset, a single
vowel as a peak and, optionally, a single consonant as coda. If clusters of two
consonants occur word medial, the first member of the cluster goes with the first

syllable, and the second member goes with the second syllable as:
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lhafti  =>  |haf/ il ‘wealth’

CvC/cv

|haftam| =>  |haf/tam| ‘rich’

CvC/CcvC

Sometimes, dividing the consonant clusters to the nearest syllables may not be
enough. It might need to insert the vowels i and ¥. Both are epenthetic vowels.
The vowel i’ can be added to a word final, the vowel ¥ can be added in word-medial

position to break consonant clusters that are not permitted in Tigrinya language.

The epenthetic vowel 't is inserted to break consonant clusters of loan words as:

|klab| =>  |kilab| ‘club’

or

The epenthetic vowel 't can be inserted word medial and the epenthetic vowel ‘i’ can
be added word final to noun forms that are composed of triconsonantal clusters that

do not have any following vowels (Girmay 1991) as shown bellow.

[r?s| => | ri?si| ‘head’
|brk| =>  |birki ‘knee’
?gr] = |%gril leg’
|s'fr| =>  |s'ifri] ‘nail’
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Without inserting the epenthetic vowel ¥, initial consonant clusters appear. Without
adding the epenthetic vowel ‘', final syllable can have a single consonant with out a
vowel. In both cases, such consonant and vowel pattern with out inserting the

epenthetic vowels is not permitted in Tigrinya syllable.

As Tigrinya does not permit initial consonant clusters, words beginning with the labio-
velars seem they do not follow the syllabic rule. For example, the syllabic structure
for ‘g"al’ seems CCVC. But this is not the case. Girmay (1983) states that the
labialised segments can be treated as having syllable structure CVCV (CuwV) and

can be adopted as:

lguwal| =>  |g“uwal] => |g"ual = |g*all|

As has been discussed above, although viewing from different angles, the main point
regarding syllable information of both languages is to help how nouns are correctly
entered during the construction of the dictionary so that to get a correct analysis for
input nouns and to correctly generate the various forms. The basis for noun
formation and the noun form that bears the main meaning is discussed in the

following section.

3.3 Noun formation

The basis for English word formation is a stem. Stem is the part of a word whose
spelling more or less remains the same when different endings are added on to it.
Stems are of different types. For example, man and wife are ‘'simple stems’. There
are also ‘compound stems’ such as housemaid and snowfield. The last types of

stems are ‘complex stems’ formed by the addition of derivational affix such as
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womanliness and driver. All the mentioned stem types can add inflectional affixes to

show grammatical relationships such as plural markers, possession, etc.

There are times when adding the inflectional suffix to stems can be done by
removing or replacing some part of the stem. For the noun ‘wife’ for example, by
adding the inflectional suffix ‘ves’ to the part of the stem ‘wi’, the plural noun ‘wives' is
formed. The part of the stem ‘wi’ can serve as an invariable portion of the stem to
form both singular and plural. In English language therefore the stem carry of the

basic meaning and the inflectional affixes carry the grammatical meaning.

The bases for Tigrinya word formation on the other hand are the consonantal
skeletons called roots or radicals (Tesfai 1993, Bender et al 1976). The roots carry
the basic lexical meaning and patterns of vowels carry the grammatical meaning.
Words therefore are formed by changing the consonant and vowel patterns. For
example, the verbal pattern /k'atala/ and the noun pattern /k'atali/ are derived from
the root /k'tl/. The stem for both verbal and noun patterns /k’atal/ constitute three

tiers (Girmay 1991) as shown below:
Vocalic melody tier
v ¢ Prosodic template tier

| root tier

Figure 3.2: Three tiers for Tigrinya stem

The consonants as indicated by the root tier bear the basic meanings while the

vowels form different patterns. Stems or simple words are built from consonantal
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roots before other complex words are built from stems. That is, words are not only

formed by derivation from roots, but also by affixation and compounding.

The bases for Tigrinya stems or words are therefore radical roots. For example,
triradicals and quadriradicals have three and four consonants respectively at the
root-tier level. Tigrinya radicals, according to Tesfai (1993) citing Anderson (1985)

and McCarthy (1982), are three or four in number.

Nominal simple-stems formed from triradicals and the vowel patterns that can be

used as the bases for derivational affixes are presented in Table 3.1.
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Table 3.1: Simple nominal stems derived from triradicals

No| CV |Examples Vocalic UR of | SR of |Gemi-| Remarks
pattern pattern stem stem |nation
Root UR SR
1 ¢ee frd - -t-i frd firdi judgment
2 | cecee sbr - -t-4- | sbbr | sibbir | act of
breaking
3 | cveve scl -a-a-|-&4-a-| sécal | sacal cough
-a-a- sagal

4 | cveve sms’  |-8-8-[-a-4a-|cAmas’ | camas’ rebellion
5 | cveve cml -a-i-|-a-i-| camil | camil customer
6 | cveve kdn -l-a-|-i-a-| kidan | kidan loyalty
7 | cveeve hfr -a-a-|-a-a-| hafar | hafar shy

8 | cveeve rzn -a-i-|-&-i- | razzin | razzin heavy
9 | cove ml? -Uu- | -t-u- | miu? | miu? full
10| ccve kdn -a- | -t-a-| kdan | kidan clothe
11| cceve qds -Uu- | -t-u- | qddus | giddus holy
12| cceve gmd -a- | -t-a- [gmmad [gimmad piece
13| cvce ¢s’m -a- [-a-i-| cas’'m | cas’mi bone
14 | cvce smg -a- | -a-t- | samg | samig witness

As indicated in table 3.1, all nouns have a triradical roots in common. However, they
differ from each other in the vowel patterns, in gemination, in vowel and consonant
arrangements, and so on. The Underlying Representation (UR) of stems is the basic

form that matches with the Consonant Vowel (CV) pattern. However, if we look at

Source: Tesfai (1993)

such stems, we can see that the syllabic rule of the Tigrinya language is violated.
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For example, the UR stems of numbers 1, 2 and 9 - 12 have an initial consonant
cluster, which is not allowed in Tigrinya. For phonetic realization, the Surface
Representation (SR) therefore inserts the epenthetic vowel [{| in between the
clusters. Likewise, the UR stems of the numbers 1, 2, 13 and 14 have consonant
clusters word final. In the SR of stem, the epenthetic vowel [f| is inserted in between
the clusters of the word finals for the numbers 2 and 14 in order to make the final
syllable CVC instead of CC; and since numbers 1 and 13 have a second syllable
with only a consonant, the epenthetic vowel |i| is added at the end of the cluster,

since [ is not allowed word final, to make the final syllable CV.

Furthermore, the vowel | & | that immediately precedes or follows gutturals is
changed to | a | as in numbers 3 - 5, 7 and 13. Quadriradicals can also be explained
in the same way as triradical but they have a pattern difference by the number of
consonants they contain. For example, the quadriradical stem |hankas| ‘lame’ has a
CV pattern of ‘cvceve’, Root ‘inks’, but the same UR and SR of stem as the triradical

|sacal| ‘cough’.

Therefore, for English the stem and for Tigrinya the roots or radicals are the basis for
word formation as well as for bearing the meanings of the words. The following
sections discuss the functions and forms of both languages by taking the stems as
the simple words to form complex nouns for both languages. The roots can be used

when necessary for Tigrinya nouns.
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3.4 Gender

The gender of English nouns can be masculine, feminine, neuter, or both masculine
and feminine. Nouns that can be categorized as male are man, son, father, and so
on. Nouns that are labeled as female are woman, daughter, mother and so on.
There are also nouns that can be taken as either male or female such as student,
child, etc. There are still other nouns that can be categorized as neutral such as

book, teacher, etc.

Unlike English nouns, as Mason (1996) points out, most nouns in Tigrinya are either
masculine or feminine. There is no neuter form. E.g. wadi ‘boy’, sabayti ‘woman’,
?abo ‘father’, ?7ad& ‘'mother’ or by custom s'ahay ‘sun’ (f.), warki ‘moon’ (f.), warak’at
‘paper’ (m.), zar?i ‘seed’ (m.), nifas ‘wind’ (m.), mags’o ‘door’ (m.), and so on. Some
nouns, including most nouns describing inanimate objects can be used in either
gender, e.g. gaza ‘house’, ?insdsa ‘animal’ have their gender according to the

context.

Besides, there are nouns in Tigrinya that add a suffix marker |-t| so that they become
female nouns (Leslau 1941). Verbal nouns, according to Bender et al (1976), are
marked for gender and most of the time the female marker in Tigrinya |-t| is added to
a simple stem to form female nouns. The simple stems of verbal nouns are

masculine and possess no special endings or have zero morphemes. For example:

Male Female

sabari sabari-t ‘one who breaks’

faradi faradi-t ‘judge’
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haradi haradi-t ‘butcher’
s'ahafi s’'ahafi-t ‘writer’
zawari zawari-t ‘driver’

There are also other nouns that change their gender in the same way as the above
examples including for male noun marker |-wi| as well. For example, marca-wi for

‘bridegroom’ and marca-t for ‘bride’.

Based on the above discussion, both languages have nouns that are masculine or
feminine in gender by nature but verbal nouns in Tigrinya have gender marking for
female and sometimes for male. Besides, there is no neuter form in Tigrinya.
Grammatically, those nouns that are neutral in English are used as either male or

female in Tigrinya.
3.5 Number (singular or plural forms)

Most English nouns add explicit suffixes to form their plurals. Some nouns add the
plural suffix by replacing the final inflecting singular noun endings and others simply
add the plural suffix to the singular nouns. Somehow they follow a regular inflection
pattern. The plural suffixes are added to the invariable portion of the nouns, stems
or to the singular noun forms. The invariable portion of the noun is not necessarily
the stem of the word. For example, the invariable portion of the stem ‘wife’ which
follows a regular inflection pattern (i.e. the ‘fe’ suffix ending becomes ‘ves’) is ‘wi'.
Nouns that follow a regular pattern to form their singular or plural are presented

below:
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Invariable Singular Plural

Noun portion noun-ending noun-ending
boy boy - S

box box - es

lady lad y ies

wife wi fe ves

leaf lea f ves

Most English nouns can form their singular as well as plural forms as shown above.
However, there are some nouns that do not follow any one of the above patterns and
have irregular inflection patterns. For example, the plural form of the nouns ‘man’,

‘tooth’, is ‘men’, ‘teeth’ respectively.

There are also nouns that occur only in either singular or plural form. Abstract,
concrete and abbreviated nouns like monopolism, water and USA respectively do not

have a plural form. Nouns such as people, trousers, etc. have no singular form.

On the other hand if we look at the rules of plural formation in Tigrinya, according to
Bender et al (1976), they are very complex. There are regular as well as irregular
plural nouns. The regular plural nouns are formed by adding suffixes, prefixes or
both; and/or by changing the internal structure of the nouns. Accordingly, Mason
(1996) says that many Tigrinya nouns form their plural through the addition of a

suffix.
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One among the suffixes used to form a regular plural noun is the suffix |-at|. Nouns
ending in 6" form are mostly changed to 4" form and add ‘' (Mason 1996)'. Girmay
(1983), Bender et al (1976) and Leslau (1941) also consider such nouns as having a

consonant endings and add the suffix |-at|.

E.g.
tiraz ‘notebook’ t'iraz-at ‘notebooks’
carat ‘bed’ carat-at ‘beds’
séb ‘person’ sab-at ‘persons’
nabiy ‘prophet’ nabiy-at ‘prophets’
camat ‘year camat-at ‘years’
?isur ‘prisoner’ ?4sur-at ‘prisoners’
s'@mam ‘deaf s'amam-at  ‘deaf people’

The other suffix to form plural nouns is the suffix |-tat|. As Mason (1996) describes, it
is added to most Tigrinya nouns to form their plural. It is added, according to Girmay
(1983), Bender et al (1976) and Leslau (1941), to nouns ending in vowels (&, u, e
and o). Most nouns ending with the vowel ‘a’ are also categorized in this group.

The following are examples given by Leslau (1941):

' The vowel phonemes in Tigrinya are ‘&, ‘U’, 7, ‘a’, ‘e’, ¥, ‘0’ representing 1%, 2", 3¢ 4% 5 gt 7t forms
respectively and ¥ is optional.
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E.g.

hamu father-in-law’  hamu-tat ‘fathers-in-law’
débdabe ‘letter’ déabdabe-tat ‘letters’

?ada ‘mother’ ?ada-tat ‘mothers’
?abbo ‘father’ 7abbo-tat  ‘fathers’
halax'a ‘chief halax’a-tat  ‘chiefs’

?imba ‘mountain’ ?imba-tat  ‘mountains’
gaza ‘house’ gaza-tat ‘houses’

casa fish’ casa-tat ‘fishes’

However, nouns ending in 3™ form (i) need modification before adding the suffix |-

tat|. Nouns ending in 3" form must be changed to 6" form before adding |-tat|.

E.g.
kifli ‘room’ kifl-tat ‘rooms’
midri ‘land’ midri-tat ‘lands’
caddi ‘country’ cadditat ‘countries’

Nouns that end with ‘a’ (other than those nouns mentioned above that add the plural

suffix |-tat|) and noun-endings such as ‘ya’ or ‘ay’ if the vowel ‘a’ immediately follows



or precedes the semi-vowel consonant 'y’ are replaced by the suffix |-ot| to form their

plurals (Leslau 1941).

E-g.
g“asa ‘shepherd’ g“as-ot ‘shepherds’
barya ‘slave’ bar-ot ‘slaves’
bis'ay ‘companion’ bis’-ot ‘companions’
harastay ‘farmer’ harast-ot ‘farmers’

Although verbal nouns are discussed latter in this chapter, verbal nouns ending in 1

are replaced only with the vowel |-o| such as:

E.g.

kafati ‘one who opens’  ké&fat-o

sabari ‘one who breaks’ sabar-o

The suffix female marker |-t| is added to form singular female verbal nouns to the
above singular male verbal nouns. The plural form for male verbal nouns indicated
above can also be used for plural female verbal nouns or it can simply be added the
female marker to the plural male verbal noun. Most nouns derived from verbs

therefore have more than one plurals as shown below (Tsegay 1987):

faradi ‘judge’ farad-o, farad-ot, farad-ti ‘judges’

hassawi ‘liar hassaw-o0, hassaw-ot, hassaw-ti 'liars’



Among the three plural verbal noun forms indicated above, those indicated at the
middle are the plural female verbal nouns and the rest are plural male or female

verbal nouns.

Other than the verbal nouns, there are also some nouns that have two plural forms

(Mason 1996).

E.g;
waddi ‘boy’ wadd-at  or ?a-wéadd-at ‘boys’
stm ‘name’ stm-at or ?a-sim-at ‘names’

In this case, both plural forms add the suffix |-at|. However, the second plural form
also adds a prefix |?a-|. On the other hand, the following nouns unlike verbal nouns
that end in 3™ form, form their plurals by adding the suffix |-tat| without dropping the

noun ending or add the suffix |-at| by dropping the noun ending.
macalti  ‘day’ macalt-at or macalti-tat ‘days’
magaddi ‘path’ magadd-at or magaddi-tat ‘paths’
mangisti ‘government’ maéngist-at or mangisti-tat‘governments’

As can be seen from the above examples, the plurals can be formed by suffixing the

|-tat| or [-at].

Although, they are not many in number, some nouns of Geez origin usually add the

suffix [-an| (Leslau 1941).



E.g.

mamhir

k'{ddus

s'adik’

bis'ug

‘teacher’ mamhir-an  ‘teachers’
‘saint’ Kiddus-an ‘saints’
just man’ s'adk’-an ‘just men’

‘the blessed’ bis’'uc-an ‘the blessed’

The other plural formation of Tigrinya nouns are the ‘Internal’ or ‘broken’ plurals

formed essentially through changes inside the word rather than by suffixes.

However, there is no resemblance in pattern between such plural nouns (Mason

1996). To some extent, such type of plural formation taken from Bender et al (1976)

and Leslau (1941) has sub-classes such as:

Radical

or Root

mnbr

knfr

nbr

nhb

gml
zmd
?gr

?zn

Stem or

singular

manbar ‘chair’
kanfar lip’
nabri ‘tiger’
nahbi ‘bee’
gamal ‘camel’
zaméad ‘relative’
gri leg’
?#zni ‘ear’

Plural

manabir ‘chairs

kénafir  ‘lips’

?a-nabir ‘tigers’

?a-nahib ‘bees’

?a-gmal ‘camels’
7a-zmad ‘relatives’
?a-?7gar ‘legs’

?a-?zan ‘ears’



E.g.

mamhir ‘teacher’ mamhir-an  ‘teachers’
k'iddus ‘saint’ K'tiddus-an  ‘saints’
s’adtk’ ‘just man’ s'adk’-an just men’
bis'ug ‘the blessed’ bis'ug-an ‘the blessed’

The other plural formation of Tigrinya nouns are the ‘Internal’ or ‘broken’ plurals
formed essentially through changes inside the word rather than by suffixes.
However, there is no resemblance in pattern between such plural nouns (Mason
1996). To some extent, such type of plural formation taken from Bender et al (1976)

and Leslau (1941) has sub-classes such as:

Radical Stem or

or Root singular Plural

mnbr manbar ‘chair’ méanabir ‘chairs’
knfr kanfar lip’ kanafir  ‘lips’
nbr nabri tiger’ ?a-nabir ‘tigers’
nhb nahbi ‘bee’ 7a-nahib ‘bees’
gml gamal ‘camel’  ?a-gmal ‘camels’
zmd zaméad ‘relative’ ?a-zmad ‘relatives’
?gr ?gri leg’ ?a-7gar ‘legs’
?zn ?zni ‘ear’ ?a-?zan ‘ears’
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7dg ?adgi ‘donkey’ ?a-?dug ‘donkeys’

bgry bigray ‘bull’ 7a-bcur  ‘bulls’
k’'ms k’amis ‘dress’ k'amawi$ ‘dresses’
K'bg K'obig ‘cap’ k'dbawic ‘caps’
drh darho ‘hen’ darahu ‘hens’
ctr citro ‘pot’ cataru  ‘pots’
cf cif ‘bird’ ?a-cgwaf ‘birds’
?m ?o0m ‘wood’  ?7a-?wam ‘wood’
sm stm ‘name’  ?a-sm-at ‘names’
hw haw ‘brother’ “?a-hAw-at ‘brothers’

As indicated above, broken plurals in Tigrinya can be formed by adding prefixes
and/or suffixes in addition to the internal changes. Besides, the grouping above is
based on the common CV pattern in forming plural nouns and the number of
consonants at the root-tier level. However, the CV pattern and the type of vowels
used to form the singular nouns with in the same group may differ in some cases.
The plural formation in such cases should be from the root not from the stem. This is
because there is vowel losing, vowel and/or consonant insertion and vowel change

that occur during plural formation from singular forms.

With the exception of the nouns that have suffix forms |-tat| and |-at|, Girmay (1983)
considers the rest nouns as non-productive and as applied to only a small
percentage of the nouns in the language. Besides, the suffix |-at| is added to new

words coming into the language and is productive more than the rest suffixes.
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3.6 Possessive pronominals

Someone’s possession of something is expressed by using the pronoun such as
‘his’, ‘her’, etc. to the thing possessed. In English, possessive pronominals are
treated separately and are not attached to nouns. The possessive pronominals are
my, our, your (s.), your (pl.), his, her, their. The possessive pronominals their, your
(s.), and your (pl.) apply for both gender (male or female). All the possessive

pronominals can be used with singular or plural nouns.

In the case of Tigrinya language, the possessive pronominals are attached to the
nouns. Thus, according to Mason (1996), a noun can have many suffixes, a different
one for each person, gender, and number. For example, the possessive forms for

the noun gaza ‘house’ is presented as follows:



Person Sinqular Plural

3m. gaz-?u  ‘his house’ gaz-?om ‘their house’
3f. géz-7a  ‘her house’ gaz-?an ‘their house’
2m. gaza-xa ‘your house’ gaza-xum  ‘your house’

2f. gaza-xi  ‘your house' géza-xin ‘your house’

1c. géza-y ‘my house’ géza-na ‘our house'’

The above examples indicate that the thing possessed ‘house’ is singular. The plural

form for the noun gaza-wti ‘houses’ is presented as follows:

Singular Plural
3m. géza-wt-u ‘his houses'’ géza-wt-om ‘their houses’
3t. gaza-wt-a  ‘her houses’ gaza-wt-an ‘their houses’

H

2m. gaza-wtkxa ‘your houses gaza-wti-xum‘your houses’

2f. gaza-wt-xi  ‘your houses'’ gaza-wti-xin ‘your houses’
1c. gaza-wt-dy ‘my houses’ géza-wt-na ‘our houses’

Girmay (1983) describes the general rules to be followed at the boundaries of a stem
to the possessed nominal. Before adding |-dy|, the possessive suffix for first person
singular, the vowel ‘" is deleted if the noun ends in vowels (o, &, e and a) like bliro -
biro-y ‘my office’, barbaré - barbara-y ‘my pepper’, k'iddase - k'iddase-y ‘my prayer’.

For nouns ending in vowel (u) however it is the ‘U’ that must be deleted as dimmu -
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dumm-ay ‘my cat’ and the vowel ‘¥ is changed to ‘u’. For nouns ending in (y or i),
there must be a geminated consonant ‘yy’ before the possessive suffix as mahari -

mahari-yydy ‘my saviour' and may - ma-yyay ‘my water'.

The rule for 3" person masculine as well as feminine singular possessive is more or
less similar. The possessive suffix for the former is |-u| and for the latter is |-a|. In
both cases, the glottal stop “?" is inserted between the root ending and the suffix. For
example, the changes as a result of the suffix |-u| are, dimmu - dimmu-?u ‘his cat’,
dorho -dorhu-?u ‘his hen’, sirra - sirru-?u ‘his trousers’, karra - karru-?u ‘his knife’,
mahari - mahari-?u “his saviour'. In this case, the noun endings (o, 4, a) are changed
to ‘u” as well. The changes that take place as the result of the suffix |-a| are, karra -
karra-?a ‘her knife’, gilu - gilu-?a ‘her donkey’, mahari - mahari-?a ‘her saviour’,

darho- darho-?a ‘her hen’, sirra - sirrd-?a ‘her trousers’

It is not different for feminine and masculine 3“ person plural possessives having the
suffixes [-an| and |-om| respectively. Both insert the glottal stop ‘?’ before the suffix.
For example, karra - karra-?an and karra-?om ‘their knife’, darho - darho-?4n and

darho-?om ‘their hen’.

Table 3.2 shows the summary of the possessive pronominal. A noun may end in
one of the seven forms and the table indicates how such nouns are converted to
form possessive pronominal using singular/plural person and female/male pronouns

in combination with singular/plural-possessed things.
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Table 3.2: Possessive pronominal endings

Nouns | my our | your |your| your your his her their their
ending (ms.)| (fs.) | (m.pl) | (f.pl.) (m.pl.) (f.pl.)
in
5"dabdabe| vy na Xa Xi Xum Xt ?u ?a ?om ?an
7" Imacs’o y na Xa Xi xum X ?u ?7a 7om ?an
2Yhamu  [7"+y| na xa Xi Xum xin ?u ?a ?o0m ?an
4™ \gsza y na xa Xi xum xin  [6" + ?2u|6™ + ?a|6" + 2om| 6"+ ?4n
1 [?ada y |5" +nal5" + xa5™ + xi| 5" + xum|5" + xin|37 + ?u| 39 +?2a |3 + 20m| 37 + 24n
34 cadi 1%+ y|6" + na[6" + xal6™ + xi 6" + xum|6™" + xin| 2™ 4t 7"+m | 1t+n
6" mas’haf [1%+y| na xa Xi Xum X g 4 7"+m | 1%+n
Source: Mason (1996)
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3.7 Derivational nouns

Nouns derived from other part of speeches such as verbs, adjectives including from
nouns themselves are called derivational nouns (Tesfai 1993, Tsegay 1987, Girmay
1983). The derivational nouns are treated separately because they add suffixes to
stems of other parts of speeches to form nouns so that inflectional affixes such as
plurals are added later. Inflectional affixation of the derivational nouns is done after the
derivational suffix is added unlike the non-derivational nouns that add inflectional
suffixes to singular noun stems. The following sub-topics discuss the derivational

nouns.

In English there are suffixes that can be added to many verbs to form nouns. Nouns
signifying the agent or the name of a profession are formed by adding the suffix |-er| to
verbs and form nouns such as driver, fastener, opener, teacher, and so on. Abstract
nouns on the other hand are formed by suffixing |-ment| to the verb and form nouns like
amazement, development, payment, and retirement or |-ation| like admiration,

association, examination and organization.

There are also derived nouns from adjectives. The suffixes added to adjectives to form
nouns are [-ty|, |-ity] and |-ness|. Some of the examples are cruelty, oddity, and

darkness.

In Tigrinya, many nouns are derived from verbs (Mason 1996). If we take the nouns
s'ahafi ‘writer and mas’haf ‘book’, they are formed from a common stem s'akafa with a

root meaning of ‘write’ which represents a verb (3" person, singular and male).
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There are two types of verbal nouns showing regular patterns as identified by Mason

(1996) and Tsegay (1987): agentive and instrumentals.

The agentive nouns are nouns signifying the agent or the name of a profession usually

formed with the vowels 1-4-3. Sometimes, they are formed with the vowels 1-4-4 plus

y' as:

Verb Noun

sabara ‘he broke’  sabari, sdbaray ‘breaker’
farada ‘he judged’ faradi, faraday ‘judge’
hassawa ‘he lied’ hassawi liar
s'anafa ‘he wrote’  s’ahafi, s'ahafay ‘writer’

The second types of verbal nouns are nouns signifying tools or instrumentality formed
with ‘md" plus 6-1-3 and sometimes plus ‘t' as mas'rabi ‘plane (carpenters tool)',
madhanit ‘medicine’ and mafank'ali ‘sledg-hammer or wedge’. The following are some

of the instrumental nouns:

Verb Noun

s'araga ‘he cleaned’ ma-s'rag-i  ‘sth used for cleaning’
sataya ‘he drank’  ma-stay-i 'sth used for drinking’
sa?ala ‘he drew’ ma-s?al-i 'sth used for drawing’
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As we can see, they all add prefix as well as suffix and there is also a vowel reduction.

Similarly, the following have the same feature although they may differ in the suffix

formation.

Verb Noun

gafaya ‘he cleaned’ ma-gaf-ya ‘shovel

zawara "he walked”  ma-zawar-ya ‘sth used by weavers’
dahana ‘he recovered’ ma-dhani-t ‘medicine’

zawara ‘he walked’ ma-zawari-t ‘vehicle’

santéara ‘he combed’ méa-santar ‘comb’

t'ahana ‘he ground’  ma-t'han ‘mill’

Abstract nouns can also be derived from nouns. Nouns derived from substantives are

abstract nouns expressing essence or quality as shown below:

Noun Derived form

haw ‘brother’ htw-innéat ‘brotherhood’
mahaza  ‘friend’ mthz-innat  ‘friendship’
leba ‘thief leb-innat ‘theft’

desa ‘social’ des-innat ‘socialism’
zamad ‘relative’ zimd-inn&  ‘relationship’
g“arabet ‘neighbour’  g“irbit-inna ‘neighborhood’
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tizz ‘reminiscence’ tizzi-ta ‘remembrance

harar ‘eagerness’  harar-ta ‘enthusiasm’
faras ‘horse’ faras-anna ‘horse-man’

baraxa ‘desert’ bardx- anna ‘desert-man’
lams’i ‘leprosy’ ldms’-am ‘leper’

t'ank’i ‘cause’ t'dnk-am ‘causative’

As we can see from the above, each group has its own distinguishing features such as

suffixes, vowel pattern changes, vowel reduction and so on.

Nouns can also derive from adjectives. The following examples are derivation of nouns

from adjectives:

Adjective Noun

cassa ‘fool’ ct8s-inndt  ‘foolishness’
haffar ‘shy’ hiffr-at ‘shyness’

stssug ‘greedy’ stsstc-inna  ‘greediness’
s'iug ‘rigid/fixed’ s'inc-at ‘rigidity/research’

They have no common pattern but all lose the vowels of the original form.

As we can see in the above discussion, derived English and Tigrinya nouns are formed

by adding suffixes to verbs, adjectives, and nouns. Both languages have similarities in
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forming agentive nouns and derived nouns from adjectives. Besides, both apply more

or less similar methods to form derived nouns by adding suffixes.

3.8 Direct/Indirect objects

In English, there is no special marker added to the noun. An object is said ‘direct object’
if it is directly affected by the action of the verb like the noun ‘the money’ in ‘the man
gave John the money’. An object is said ‘indirect object’ if it is an additional noun used
after certain verbs which refers to the person or thing that an action is done to or for like

the noun ‘the students’ in ‘the teacher asked the students a question’.

Unlike in English, direct and indirect objects in Tigrinya are formed by prefixing ‘ni to the
noun or object (Mason 1996, Palmer 1994, Bender et al 1976, Leslau 1941). When

there are several objects, ‘n¥ can be prefixed to both objects or to the first object only.
nati halax’an natom wathadaratin hagazom
or
nthalédx’an wathadaratin hagézom
the chief / the soldier / he helped them
He helped the chief and the soldiers.

However, if the direct objects are addressed individually, it is better to use ‘n# with each

of the nouns as ‘nthalax’an niwathadaratin’.
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The same is true to indirect objects as can be seen from the following example.

?1ti C'tk’a niwathadarat ganzab hibwom

the/ chief/ to soldiers/ money/ he gave money to them

The chief gave money to the soldiers

3.9 Definite/indefinite articles

In English, the indefinite article has two manifestations: ‘a’ and ‘an’. The singular
countable nouns, countable groups and countable abstracts that begin with consonant
sounds are preceded by the indefinite article ‘a’ and vowel sounds by the indefinite
article ‘an’.  Countable nouns are nouns that can be separated and counted like books,
students, and so on. Countable nouns have both singular and plural forms. Singular
countable nouns must always have an article in front of it such as a, neither, this, each,
and so on. Plural countable nouns can be used with both, some, more, many, etc. or

with out a determiner. Plural countable nouns do not take indefinite articles.

Uncountable nouns on the other hand are nouns for things, which are thought as a
mass or quantity like water, furniture, information, heat, and so on but not as separate
singular or plural items. They can be used with determiners such as much, little, most,

some, this etc but not with indefinite articles.

The other article is the definite article ‘the’. Countable and uncountable nouns can be

preceded by the definite article ‘the’.
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In Tigrinya like in English, the definite articles stand as a word and precede the nouns.
But they differ in that there is no distinction between consonants as having vowel sound
or consonant sound in Tigrinya. The other difference is that there is no indefinite article
in Tigrinya. Moreover, different definite articles are used for male singular, male plural,
female singular and female plural. The discussions below are presented based on

Bender et al (1976) and Leslau (1941).

There are four definite articles. ?itu or tu and ?ita are for singular while ?itom and ?itan

are for plural male and female definite articles respectively.

Eg. ?itu bicray‘the bull’ ?#ta laami ‘the cow’

?ttom 7abgur ‘the bulls’  ?itan ?alakim ‘the cows’
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CHAPTER FOUR

DESIGN OF THE PROTOTYPE SYSTEM

4.1 Introduction

The previous chapter discusses the forms and functions of nouns in English and
Tigrinya languages. In this chapter, the structure, the database design, the algorithms
implemented for the experimentation and the result of the experimentation of the

English-Tigrinya Bilingual Dictionary are discussed.

First, the structure of the database designed to store the English-Tigrinya Bilingual
Dictionary is discussed. The structure of the database is based on the structure of the
EDR and the analysis of English and Tigrinya nouns discussed in chapter three. Next,
the design of the database based on the structure for storing the basic noun forms of
both languages is discussed. Finally, the rules to form the inflected noun forms of both
languages are implemented using algorithms, as a result, experimentation is conducted

and the test results are discussed.
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4.2 The structure of the English-Tigrinya Bilingual Dictionary

The structure and the database to be designed for storing a list of all complex forms of a
word called lexicon depends on the nature of the language and the number of base
forms to be included in the dictionary. Accordingly, both English and Tigrinya nouns

must be taken into consideration.

If we look at the nature of both languages, they differ in how they add affixes as well as
the number of the base forms. English has relatively simple inflectional morphology
(Carter 1995). Thus, the set of affixes and their allowed combinations are manageable.

Listing all inflected forms may be preferable.

Tigrinya however is a highly inflected language (Walther 1998, Tesfai 1993, Girmay
1983). Thus, according to Carter (1995), creating an exhaustive word list for highly
inflecting languages is out of the question. The database therefore has to have a

structure that incorporates the basic forms in addition to the list of roots/stems.

The structure of the English-Tigrinya bilingual dictionary is based on the structure of the
Japanese Electronic Dictionary Research (EDR). There are two CD-ROMs called
English-Japanese-Bilingual and English-Word Dictionaries that contain all information
for English nouns. Unfortunately, the cost is too high to purchase even the single CD-
ROM. Therefore, the codes for individual words are done manually with the help of the
conventional paper-based dictionaries. The coding of the individual words is done by
referring the coding system of the major forms and functions of English nouns

incorporated in the documents available at the EDR home page. Codes proceeded by
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the letter 'E" is for English nouns and by ‘T’ is for Tigrinya nouns. Although, the manual
coding takes much time of the student researcher, a lot of effort has been put to include

accurate English noun codes in the bilingual dictionary.

Accordingly, the English-Tigrinya Bilingual Dictionary is composed of the bilingual
records arranged alphabetically according to the English headwords. The record of the
English-Tigrinya Bilingual Dictionary includes: headword information, grammatical
information, semantic information and management information. The structure of a

record in the English-Tigrinya Bilingual Dictionary looks as shown in Table 4.1.

Table 4.1: Structure of English-Tigrinya Bilingual Dictionary Record

<Headword Information> . (Section 4.2.1)
<Headword> : Noun entries that resemble the

entries in paper-based dictionaries

<Invariable portion of noun> : Stem form of noun

<Root> . For Tigrinya nouns only

<Adjacency attributes> . Left and right adjacency
<Grammatical Information> . (Section 4.2.2)

<word form restrictions> . Occurrence of noun as singular or

plural form only or its irregular form
<grammatical attributes> . Countability, gender, collectivity,
occurrence with articles
<Semantic Information> . (Section 4.2.3)

<English head concept> . English headword that represents
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concept

<Tigrinya head concept> . Tigrinya headword that represents
concept
<English concept explication>  : Explanation of concept in English
<Tigrinya concept explication>: Explanation of concept in
Tigrinya
<Management Information: . (Section 4.2.4) Date of entry or

record modification

4.2.1 Headword information

The headword information contains alphabetically arranged English headwords. The
headwords that resemble headword entries in conventional paper-based dictionaries
facilitate the distinction between one word and another. Nouns that follow a regular
inflection pattern such as the nouns ‘dog’ and ‘car’ are registered in their stem forms or
in the singular forms. For some regular inflecting nouns, the portion of the noun that
does not change during inflection like ‘dictionar’ of the noun ‘dictionary’ is also provided.
Such invariable portion is used to form the final output forms of the nouns. All forms of
nouns that do not follow regular inflection pattern like the noun ‘man’ and its plural form
‘men’ are registered as separate headword entries. Besides, nouns that follow a regular
inflection pattern but whose meaning differs between the singular and the plural form

like ‘manner’ and ‘manners’, are also registered as separate headword entries.

61



The headWord information for Tigrinya nouns contains the Tigrinya headword. The
Tigrinya headword is represented by headword that resembles headword entries in
conventional paper-based dictionaries or the Surface Representation (SR) of stem. The
root of the headword is also presented. When it is necessary, the root can be used as

an input to generate the output (for broken plurals).

The headword information also includes adjacency attributes. They are given in the
form of codes. They indicate the morphological restrictions to the adjacent words or
constituents when the word is actually used. They indicate the possibility of joining

morphemes to the left or to the right of the headword.

In English for example, the possessive pronominals, the definite and indefinite articles
followed by blank space can be joined to the left of nouns. Similarly, in Tigrinya the
definite articles followed by blank space and the object marker without blank space can

be attached to the left of nouns.

Likewise, both English and Tigrinya nouns that follow regular inflection pattern can be
fol.lowed by suffixes or right adjacency attributes or morphemes to form plurals. Nouns
that do not follow regular inflection patterns have no right adjacency attributes. For
instance, in English such nouns with final letter ‘s’ such as analysis and not ‘s’ such as
man, tooth, datum are coded as a singular form without right adjacency since they do
not involve regular suffix addition to form plurals and the plural forms with final letter ‘s’
such as analyses, irises, matrices and not ‘s’ men, corpora, mice are registered as

separate headwords. In Tigrinya, there might also be plural forms not mentioned in this
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thesis. If such noun that is not included in the discussion of Tigrinya plural forms is
found, it is treated just like the English irregular nouns. Besides, the possessive
pronominals in Tigrinya are part of the right adjacency attributes since they are suffixed

to singular or plural nouns.

The left-adjacency and the right-adjacency attributes and codes used in the headword

information are presented in Table 4.2 and Table 4.3 respectively.

Table 4.2: The left-adjacency attributes

Category Code Example
Noun with initial consonant sound ELN1 man

Noun with initial vowel sound ELN2 announcement
Singular male nouns TLNA1 bicray
Singular female nouns TLNZ2 laAmi

Singular male or female nouns TLN3 gaza

Plural male nouns TLN4 ?abcur

Plural female nouns TLNS ?alaiim

Plural male or female nouns TLNG gazawti

Note: No codes are provided for the English possessive pronominals and for Tigrinya
object marker since they apply to all nouns without any restrictions with in the domain

language.
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Table 4.3: The right-adjacency attributes

Attribute Code Example Comment/Explanation
Singular or plural  ECN1 book(s) Noun followed by plural
forms noun ending - s
ECN2  dish(es) Noun followed by plural
noun ending - es
ECN3  lad(y) Noun followed by singular
lad(ies) noun ending - y and plural
noun ending - ies
ECN4 kni(fe) Noun followed by singular
kni(ves) noun ending -fe and plural
noun ending - ves
ECN5  lea(f) Noun followed by singular
lea(ves) noun ending - f and plural
noun ending - ves
ERN1 man Singular forms of nouns
including irregular nouns
ERN2  men Plural forms of nouns
including irregular nouns
TCN1 sab(at) Nouns followed by plural
ending - at
TCN2 hamu(tat) Nouns followed by plural



ending - tat
TCN3  midri The 3" form noun-ending is
midritat) changed to 6" form and add - tat

TCN4 mamhir(an)  Nouns followed by plural

ending - an

TCN5 barya The noun-ending ‘ya’ is
bar(ot) replaced by - ot

TCNG6 bis’ay The noun-ending ‘ay’ is
bis'(ot) replaced by - ot

TCN7  g“asa The noun-ending ‘a’ is
g“as(ot) replaced by - ot

TCN8 kafati The verbal noun-ending
kafat(o) ‘" is replaced by - o

TCN9 nagaday The verbal noun-ending
nagad(o) ‘ay’ is replaced by - o

TCN10 manbar Quadriradical broken plurals
manabir with VC pattern -a-a- { -

TCN11  nébri Triradical broken plurals with
?anabir prefix ‘?a-’, VC pattern -a- -

TCN12 gamal Triradical broken plurals with
?agmal prefix “?a-’, VC pattern - -a-

TCN13  ?adgi Triradical broken plurals with
?a?dug prefix “?a-’, VC pattern - -u-
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TCN14 k'amis Triradical broken plurals with

K'@mawis VC pattern -a-awi -

TCN15 darho Triradical broken plurals with
darahu VC pattern -a(a)-a-u

TCN16 ?om Biradical broken plurals with
?a?wam prefix “?a-", VC pattern -wa-

TCN17  sim Biradical broken plurals with
?asmat prefic “?a-’, VC pattern - -,

and suffix -at’

TRN1 gaza-wii Singular forms of nouns including
irregular nouns

TRN2 hizbi Plural forms of nouns including

irregular nouns

Tigrinya TPN1 ?ada Noun-ending in 1st form

possessives TPN2 hamu Noun-ending in 2nd form
TPN3 cadi Noun-ending in 3rd form
TPN4 gaza Noun-ending in 4th form
TPN5 dabdabe Noun-ending in 5th form
TPN6 mas’haf Noun-ending in 6th form
TPN7  macs’o Noun-ending in 7" form

Note: In the CV pattern, the consonant ‘w’ indicates its insertion and 4(a) indicates the
vowel ‘& can be changed to ‘a’ if it immediately follows or precedes a pharyngeal

consonant.
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4.2.2 Grammatical information

The grammatical information includes word form restrictions and grammatical attributes
of both languages. Such information is given in the form of codes. The word form
restriction indicates whether the headword occurs in the singular form only such as
water, and monopolism or occurs in the plural form only such as corps. For irregular
nouns mentioned in section 4.2.1, if they are singular nouns their plural headwords if
they are plural nouns their singular headwords are entered here since the irregular form
cannot be generated by codes. The grammatical attributes of the nouns include the
countability, gender, collectivity and occurrence with articles. Collectivity indicates
whether the noun being seen as a single collective entity, or as a collection of individual
entities. Such nouns can be countable such as committee, army, etc or uncountable
(having plural form only) such as people, trousers. Table 4.4 shows the grammatical

information.

Table 4.4: The grammatical information

Attribute Code Comment/Explanation

Word form restrictions ENRQSG Noun occurs in the singular form only
ENRQPL Noun occurs in the plural form only
man/men  The singular form for plural headwords or

vice versa for irregular nouns
TNRQSG Noun occurs in the singular form only
TNRQPL  Noun occurs in the plural form only
NULL Nouns that follow regular inflection pattern
Countability ENC Countable
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ENU Uncountable

TNC Countable
TNU Uncountable

Collectivity ENG Collective noun (Ex. people)
TNG Collective noun (Ex. hizbi)

Gender ENM Referent of noun is male (Ex. man)
ENF Referent of noun is female (Ex. woman)
ENNE Referent of noun is neutral (Ex. book)
ENCM Referent of noun is either male or female

(Ex. Student, baby)
ENCA Referent of noun is either male,

female or neutral (Ex. baby)

TNM Referent of noun is male (Ex. sab?ay)
TNF Referent of noun is female (Ex. sabayti)
TNCM Referent of noun is either male or female

(Ex. tdmhari)
Co-occurence with ENNODEF Nouns that do not occur with definite article
articles
ENNOINF Nouns that do not occur with an indefinite
article
ENNOAR Nouns that do not occur with an article
TNNODS Nouns that do not occur with singular
definite article
TNNODP  Nouns that do not occur with plural
definite article
TNNOAR  Nouns that do not occur with definite article
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4.2.3 Semantic information

Under the semantic information, English and Tigrinya head concepts and concept
explications are included. A concept is the image or idea that comes to one's mind by
looking or hearing a word. Concepts provide the information necessary to discriminate
between the various meanings of the nouns contained in the English-Tigrinya Bilingual
Dictionary. Head concepts are described in both English and Tigrinya by a headword
that best represents the concept. In addition, a written explanation of the concept called
concept explication is provided in order to help people distinguish the various concepts
of a noun. For example, for the headword ‘dog’ there can be at least two head concepts
and two concept explications. The first head concept is ‘dog’ in English and ‘xalbi" in
Tigrinya and the concept explication is ‘an animal called dog’. The second head concept
for the headword ‘dog’ in English is ‘'spy’ and in Tigrinya ‘salayi’ to represent the concept
explication ‘a person who spy’. In such cases, there can be more than one headword
registered in the dictionary for a single noun having different head concepts and

concept explications.

4.2.4 Management information

The management information contains information related to date of record creation or

date of record update.
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4.3 Design of the English-Tigrinya Bilingual Dictionary

Based on the structure just discussed, the database that contains the basic noun forms

of both languages is designed having the structure as shown in table 4.5.

Table 4.5: Attributes and data types of the English-Tigrinya Bilingual Dictionary

Attribute Type Size | Remark
English - headword Character | 20

Tigrinya - headword Character | 20

English - invariable portion Character | 20

Tigrinya - root Character | 10

English - left adjacency Character | 5

Tigrinya - left adjacency Character | 5

English - singular and plural form Character | 5

Tigrinya - plural form Character | 5

Tigrinya - possessive Character | 4

English - word form restriction Character | 20 Can be Null
Tigrinya - word form restriction Character | 5 Can be Null
English - countability Character | 3

Tigrinya - countability Character | 3

English - collectivity Character | 3 Can be Null
Tigrinya - collectivity Character | 3 Can be Null
English - Gender Character | 4

Tigrinya - Gender Character | 4

English - co-occurrence with articles Character | 7 Can be Null
Tigrinya - co-occurrence with articles Character | 7 Can be Null
English - Head concept Character | 20

Tigrinya - Head concept Character | 20

English - concept explication Character | 50

Tigrinya - concept explication Character | 50

Date updated Character | 10
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4.4 Algorithms for translating nouns and the experiment

The previous section presents how the database has been designed and what type of

data to be included.

Tigrinya nouns and coded noun forms are entered (see Appendix 1). Next, there have
to be rules to form all inflected forms of both languages.
discusses the language synthesis rules or algorithms necessary to form the different

noun forms of both languages. The overall process needed to convert the varying forms

Based on the database design, a sample list of English and

This section therefore first

of a source noun to a target noun is shown in the following diagram.

Source
Noun

—

Noun
Lookup

Figure 4.1: An overview diagram for translating English and Tigrinya nouns

T

English-

Tigrinya
Bilingual

Dictionary

!

s

Generate
Language

—>

Target
Noun

Dictionary
Tools

Language
Synthesis
Rules
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In the first process, English or Tigrinya noun stem is accepted as an input by the
system. Note that the stem forms of the nouns are the same as the noun entries in
conventional paper-based dictionaries. Besides, for generation purpose, for English the
invariable portion of the noun and for Tigrinya either the stem or the root is the basis.
As the stem noun is accepted, it is checked or looked up in the English-Tigrinya
Bilingual Dictionary database. The information containing the various forms for the
source noun and its equivalent target noun is already incorporated in the database with
the help of dictionary tools such as English and Tigrinya paper-based dictionaries.
Then, the source or input noun and the target noun are synthesized side by side using
the language synthesis rules of both languages before the final target noun form is
generated. The generation or synthesis rules are therefore discussed in the following

sub-topics.

4.4.1 Affixes to nouns

In the discussion of machine translation in chapter two, the synthesis rule is a rule for
generating the different word forms. The various noun forms of both languages as
discussed in chapter three are formed by the addition of prefixes and suffixes.
Anderson (1992) states that to address the question of placing the inflectional
formatives of a word in their correct relation to one another, the set of rules are subject
to a language-particular ordering. That is, the fact that a word has the form stem +
affix1 + affix2 reflects the rule attaching affix1 applied before the rule that attaches affix2
of a particular language. It is important to discuss the usage of noun affixes to form the

different noun forms of both languages.
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The English nouns, as discussed in chapter three, have only singular and plural endings
(suffixes) that are added to the invariable portion of the regular nouns. To form plurals
for regular nouns, the singular noun-endings are replaced by the plural noun-endings or
vice versa to form singulars. Table 4.6 shows the singular and plural noun-endings

used to form singular or plural noun forms in English.

Table 4.6: Noun-endings for regular English nouns

No | S$1 S2 Example

1 - s boy
boys

2 - es box
boxes

3 y ies lad(y)
lad(ies)

4 fe ves wi(fe)
wi(ves)

5 f ves lea(f)
lea(ves)

Where:

S1: Singular noun ending

S2: Plural noun ending

Other than the noun-endings discussed above, the definite and indefinite articles can

precede English nouns.
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Tigrinya nouns on the other hand have affixes for number, gender, possessive and
object as indicated in Table 4.7. Since an affix is not replaced by another like the
English nouns discussed above, the order of the affixes is important in order to form

varying Tigrinya noun forms.

Table 4.7: Affix orders to Tigrinya nouns

No |P1 P2 |S1 |S2 S3
1 nt 7a |t at ay
2 tat na
3 ot(o) | xa
4 an Xi
5 witi Xum
6 xin
I u
8 a
9 om
10 an
Where:

P1: Object marker

P2: Prefix for plural

S1: Female marker

S2: Suffix for plural

S3: Possessive marker
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The combination of the prefixes and the suffixes are presented in Table 4.8 and Table

4.9 respectively.

Table 4.8: The combination of noun prefixes in Tigrinya

No | Prefix Example

1 P1 nt-?0m

2 P1P2 nt -?7a-?wam
3 P2 7a-7wam

Table 4.9: the combination of noun suffixes in Tigrinya

No | Suffix Example

1 S1 s'ahafi-t

2 S1S3 s'ahafi-t-ay

3 S2 farad-o

4 S2S1 farad-o-t

5 S253 mambhir-an-ay
6 S3 mamhir-ay

In addition to the prefixes and suffixes

preceded by definite articles.

mentioned above, Tigrinya nouns are also

Based on the above discussion, the algorithm developed for the different affixes are

discussed next.
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4.4.2 Developing algorithms for affixes

As indicated in the above discussions, the rules for applying the affixes are important in
generating the varying noun forms of both languages. As indicated in diagram 4.1, the
generation of the varying noun forms is done based on the data stored for affixes in the
bilingual dictionary. Using these data, the generations of the various noun forms of both
languages are processed. Accordingly, the algorithms for processing number, gender,

possessive and article are discussed below.

For English and Tigrinya nouns, data used for plural noun formation is stored in the

bilingual dictionary. The algorithm for processing plural noun forms is presented below.

Figure 4.2: The algorithm for processing English and Tigrinya plural noun forms

Stem_noun = invariable portion of a noun

Noun = noun that resemble paper-based dictionary headword entry
Suffix = plural ending

Plural = the plural noun form

Database = the English-Tigrinya Bilingual Dictionary

0. Start

1. Read Noun

2. If Noun is plural
Return Plural = Noun

3. If Noun is singular
3.1 If Noun occurs in singular form only, goto 4
3.2 If Noun is irregular noun

Return Plural = the plural form stored in the database, goto 4
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3.3 Return Plural = Stem_noun + Suffix
4. End

The algorithm first accepts a noun that resembles a noun entry in paper-based
dictionaries such as nouns entered in singular or plural, regular or irregular, etc. form. If
the noun is plural, further process is not performed. If the noun is singular however it is
tested further whether it occurs in singular form only or whether it has a plural form.
Nouns that occur only in singular form, no plural form is generated. If the noun has a
plural form and follows a regular inflection pattern to form plural noun, then for English
nouns, the noun ending is added to the invariable portion of the noun stored in the
database. For Tigrinya nouns, the plural suffix is added to the stem or to the singular
form or to the singular female verbal noun. For nouns that do not follow regular
inflection pattern, it is difficult to generate the plural form and the plural form stored in

the database is generated.

The next algorithms are used to process the definite and indefinite articles. The
algorithms used to process the articles for English and Tigrinya nouns are not the same.
They have their own features as discussed in chapter three and as indicated in the

structure of the bilingual dictionary.

The following algorithm is used to process the indefinite article for English nouns.
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Figure 4.3: The algorithm for processing indefinite article for English nouns

Singular = Singular noun forms
Plural-SF = Plural nouns that have also singular form
Noun = noun that resemble paper-based dictionary headword entry

Sing = Singular form of Noun

S

Start
. Read Noun
2. If Noun is Singular or Plural-SF

-

2.1 If Noun occurs with indefinite article
2.1.1 If Noun begins with consonant sound
Return Indefinite = “a ” + Sing
2.1.1 if noun begins with vowel sound
Return Indefinite = “an “+ Sing

3. Else Return Indefinite =
4. End

First, a noun is accepted and checked if it is singular or plural. If the noun is singular or
if it is plural that has singular form, then it is checked whether it occurs with indefinite
article or not. If the noun occurs with indefinite article, the noun is preceded by the
indefinite article “a” or “an” followed by a blank space for noun that begins with
consonant sound or vowel sound respectively. Singular nouns that do not take
indefinite article and plural nouns that do not have a singular noun form do not have a
noun form preceded by indefinite article. This algorithm works only for English nouns

since Tigrinya nouns do not have indefinite articles.
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The other article is the definite article. The algorithms for processing definite article for
English and Tigrinya nouns are discussed below. The following algorithm is for

processing singular and plural definite articles for English nouns.

Figure 4.4: The algorithm for processing definite article for English nouns

Singular = Singular noun forms
Plural= Plural noun forms

Noun = noun that resemble paper-based dictionary headword entry

0. Start
1. Read Noun
2. If Singular
2.1 If occurs with definite article
Return Definite = “the ” + Sinqular
3. If Plural
3.1 If occurs with definite article
Return Definite = “the “ + Plural

4. Else Return Definite =
5. End

The algorithm for the definite article can be applied for singular or plural and for regular
and irregular noun forms. If the accepted regular or irregular noun is singular noun and
can be preceded by the definite article, the definite article is inserted before the singular
noun. The same is true for plural nouns. The definite article for plurals can be

processed after the plural noun formation algorithm is processed as indicated in figure
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4.2. Singular or plural nouns that do not occur with definite article are not preceded by

the article.

The following algorithm is for processing Tigrinya nouns in relation to definite articles.

Figure 4.5: The algorithm for processing definite article for Tigrinya nouns

Singular = Singular noun forms
Plural= Plural noun forms
Noun = noun that resemble paper-based dictionary headword entry
0. Start
1. Read Noun
2. If Singular
2.1 If occurs with definite article
2.1.1 If Singular is female
Return Definite = “?#a ” + Singular
2.1.2 If Singular is male
Return Definite = “?#u “ + Singular
3. If Plural
3.1 If occurs with definite article
3.1.1 If Plural is female
Return Definite = “?#om “+ Plural
3.1.2 If Plural is male
Return Definite = “?#&n “ + Plural
4. Else Return Definite =

5. End

The algorithm for processing the definite article for Tigrinya nouns shows that the
definite article preceded to the noun depends on the gender in addition to the number of

the noun. Singular female, singular male, plural female and plural male nouns are
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preceded by different definite articles. Thus, Tigrinya nouns are checked for number,
gender and if they occur with definite article or not. Nouns that can be treated as

female or male can be preceded by definite articles representing both genders.

The next algorithm works for Tigrinya possessives. The algorithm for English
possessive pronominals is not included here since they can be simply preceded to any

singular or plural nouns.

Figure 4.6: An algorithm for Tigrinya possessive pronominals

Noun = singular or plural noun
Suffix = possessive pronominal endings
0. Start
1. Read noun
2. For Suffix ="y’ /my
2.1 If noun has an ending vowel ‘4’ or ‘a’ or ‘e’ or ‘0’
Return Possessive = noun + Suffix
2.2 Else if noun has an ending vowel ‘u’
Return Possessive = noun with changed vowel/
ending to ‘o’ + Suffix
2.3 Else if noun has an ending vowel T’
Return Possessive = noun with deleted vowel
ending + ‘4’ + Suffix
2.4 Else
Return Possessive = noun + ‘&’ + Suffix
3. For Suffix = 'na’ or xa’ or i’ or xum’ or x#’ /our, your (m.s.),
your (f.s.), your (m.pl.), your (f.pl.) respectively
3.1 If noun has an ending vowel ‘u’ or ‘a’or ‘e’ or ‘0’ or

consonant
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Return Possessive = noun + Suffix
3.2 Else if noun has an ending vowel ‘é’
Return Possessive = noun with changed vowel
ending to ‘e’ + Suffix
3.3 Else
Return Possessive = noun with changed vowel
ending to ¥ + Suffix
4. For Suffix = ‘u’or ‘a’or 'om’or dn’  /his, her, their (m.pl.), their
(f.pl.) respectively
4.1 If noun has an ending vowel ‘u’ or ‘e’ or ‘0’
Return Possessive = noun + 2’ + Suffix
4.2 Else if noun has an ending vowel ‘&’
Return Possessive = noun with changed
d’to T+ ?° + Suffix
4.3 Else if noun has an ending vowel ‘a’
Return Possessive = noun with changed ‘a’ to
f+ 7+ Suffix
4.4 Else if noun has an ending vowel i’ or consonant
Return Possessive = noun with changed ending
vowel to ‘U’ for the possessive
‘u’, and to ‘a’ for the possessive
a’, to o’ + ‘m’ for the possessive
‘om’, to ‘§" + 'n’for the
possessive ‘én’
5. End

The algorithms discussed above are coded using Microsoft Visual C++ and the
dictionary is constructed using Microsoft Access. The next section presents the test

results.
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4.4.3 The experiment and the test result

The test is conducted to see whether the data stored in codes in the English-Tigrinya
Bilingual Dictionary is correctly coded and can be used for translation purposes.
Although, the major aim of the thesis is to build the stated machine-readable dictionary,
the test being conducted helps to see whether the dictionary can be used as an input for

machine translation from English to Tigrinya and vice versa.

The test is conducted using a prototype English-Tigrinya Bilingual Dictionary that
contains data regarding articles, gender, collective and number for nouns of both

languages. The headwords for English and Tigrinya nouns are selected that represent:

Nouns that follow regular inflection pattern to form plural.

Nouns that follow regular inflection pattern but whose meaning differs between the

singular and plural form.

Nouns that do not follow regular inflection pattern to form plural.

Countable and uncountable nouns.

Plural noun forms for irregular nouns.

Collective nouns that can be treated as singular or plural.

Nouns having multiple concepts.

Singular nouns having no plural form.
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Plural nouns having no singular form.

Nouns that occur with definite and/or indefinite articles.

Nouns that do not occur with definite and/or indefinite articles.

Nouns with different genders.

Nouns with initial consonant or vowel sound for English nouns.

The test is conducted to see the outcomes of the above listed concepts and the
similarities or differences that might occur in translating from English to Tigrinya or vice

versa using the data stored in the database and the algorithms developed.

Accordingly, 50 headwords for English nouns and their Equivalent Tigrinya headwords
and 50 headwords for Tigrinya nouns and their equivalent English headwords, all in all
200 sample noun headwords are manually entered to the English-Tigrinya Bilingual

Dictionary Database using Microsoft Access (see Appendix 1).

Using the sample nouns and the algorithm discussed for processing the indefinite

article, definite article and plural, the following result is achieved (see Appendix 2).
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The equivalent noun forms for both languages are displayed.

Nouns that can be preceded by the definite and indefinite articles are displayed.

Singular and plural nouns that do not occur with definite or indefinite articles are
correctly expressed by the terms ‘has no indefinite’, ‘has no singular definite' and

‘has no plural definite’.

The plural forms for regular and irregular nouns are displayed.

Singular nouns that do not have plural forms and vice versa are treated correctly.

Some times, collective nouns in English can be either singular or plural in Tigrinya
or vice versa. For example, the noun ‘choir’ in English is a collective noun having
both singular and plural form. Its equivalent Tigrinya noun is ‘mazamiran’, which is

plural. Such variation is possible to incorporate in the bilingual dictionary.

The equivalent for plural nouns can also be singular or vice versa. For example, the
equivalent Tigrinya noun for the English noun ‘people’ is ‘hizbi’. The former is plural
while the latter is singular. Such types of noun forms are also incorporated in the

dictionary.

Nouns that follow regular inflection pattern but whose meaning differs between the
singular and plural form are correctly displayed. For example, the noun ‘fathers’
with the concept ‘any of the people from whom somebody is descended’ neither

occurs with articles nor has singular form and it differs from the noun ‘father with
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the concept "any male animal in relation to its young’ having a singular and plural

form that can occur with articles.

During data entry, some headword nouns in English are encountered as having no
equivalent headword nouns in Tigrinya. A related noun that more or less can
represent the English noun is given with some modifications in the concept
explication. For example, for the noun ‘boy’ there are two noun headings in Tigrinya
‘wéaddi’ or ‘man?isdy’. Either of them are not the exact translation for the stated
English noun. The former noun stands for the English noun ‘male’ and the latter for
the noun ‘youngster'. Therefore, the noun ‘waddi’ is taken by modifying the concept

explication to ‘male youngster'.

For some English headword nouns, the equivalent Tigrinya headword nouns can be
adjectives. In such cases, the wrong result is produced. For example, the English
noun ‘prisoner’ is “?tsur’ in Tigrinya. It can be treated as having both genders in
Tigrinya. However, the singular female form becomes ‘?isurti’, which does not
follow the rules in female noun formation in Tigrinya. Instead of adding the female
marker ‘t" it adds ‘ti". In such cases, an alternative noun form is entered to solve the

problem. Thus, the other alternative Tigrinya headword ‘kibus’ is taken.

For Tigrinya singular headword nouns having broken plurals have been given their
own codes for each sub categories as is given to regular headword nouns. The
intended input to form the plural for such nouns was the radical. However, it is not

only difficult to construct the plural form from the radical but also the listed broken
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plurals in chapter three are not by any means exhaustive. To simplify such
complications, all broken plurals including the ones not discussed in this thesis are
treated as irregular nouns. Thus, the Tigrinya broken plurals can be treated in the
same way as the English irregular nouns with out further addition of attribute and

with out developing further complicated algorithms.
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

The purpose of the thesis is to construct an English-Tigrinya Bilingual Dictionary using
the tools and techniques used for developing the EDR dictionary. In order to build the
bilingual dictionary, information regarding noun forms and functions of both languages
has been discussed. The dictionary is developed based on the noun forms and
functions of the two languages. In order to test how the constructed database can be
applied for machine translation purpose, selected sample headwords of both languages
are entered to the database. Translation of English noun forms to Tigrinya noun forms
is performed using these data and the algorithms developed to process the varying
noun forms of both languages. The algorithm is developed for testing whether the
coded information can be used for translation purpose and to find the possible
problems. In this chapter, the summary of the thesis and recommendations for further

research is presented.
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5.2 Conclusion

Although, Tigrinya nouns have complex inflecting noun forms that are not present in
English, the EDR system can be used for constructing the English-Tigrinya Bilingual
Dictionary with minor changes. The minor changes can be reflected in the approaches

followed to store the Tigrinya possessive pronominals and broken plurals.

The basic forms for Tigrinya possessive pronominals, for example, can be represented
by a single attribute. If such possessive pronominals are attached to nouns, there can
be more than thirty noun forms: ten for male, ten for female and more than ten for plural
nouns having two or three plurals. The English-Tigrinya Bilingual Dictionary by using
the EDR system can incorporate such type of varying noun forms with a single attribute.
Thus, it becomes easier to manage a bilingual dictionary that has a limited number of

attributes.

It is also possible to reduce the complexity of Tigrinya noun form by using the
techniques of the EDR. The complexity of broken plurals in Tigrinya, for example, is

resolved by applying the techniques applied for Irregular plural forms in English.

Besides, Tigrinya has prefixes for object noun forms, which are not available in English.
All direct or indirect nouns are prefixed with out any limitations and can be incorporated

in the algorithms rather than in the bilingual dictionary.

The process of generating noun forms is language dependent. For both languages,

language dependent rules for suffix and prefix orders as well as rules for suffix and
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prefix addition to basic noun forms are applied. The algorithms that are used to

generate the different noun forms therefore can apply the rules.

Both languages have similarities in some cases. The similarity can be seen in the way
the definite article is preceded to the singular or plural noun forms in both languages.
The other similarity is that plural forms are generated by adding suffixes to basic noun
forms of both languages. In such cases, a single algorithm with some modification can

be applied for both languages.

Finally, using the techniques and tools used to build the English-Tigrinya Bilingual
Dictionary for noun forms, there is also a possibility to build the other parts of speech

such as verbs and adjectives.
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5.3 Recommendations

The prototype English-Tigrinya Bilingual Dictionary accepts nouns similar to noun
entries used in paper-based dictionaries. Nouns other than these are not recognized
such as the plural form of regular nouns unless the nouns are registered in the
dictionary as plural forms for irregular nouns or the nouns have only plural forms. In
order to recognize and accept such nouns, a stemmer or a parser is useful if developed

to work with the dictionary.

Adding data to the English-Tigrinya Bilingual Dictionary using the manual tools is the
most difficult task. Especially, data for gender, number, article etc. for Tigrinya nouns is
almost unavailable in the currently available paper-based dictionaries. Further research
has to be conducted for applying techniques so that the bilingual dictionary can learn

the different noun forms and provide options for newly added headword entries.

Rules that treat the vowel changes due to insertion, deletion or change for Tigrinya
nouns, especially to broken plurals and possessive pronominals have to be further

studied.

The EDR is developed for example based MT systems. However, in order to test an
example-based MT system, the bilingual dictionary must incorporate as well the other
parts of speech such as verbs, adjectives, preposition, etc. This is because, a fully-
fledge MT system only works at least at sentence level. Therefore, those interested can

develop bilingual dictionaries for the mentioned part of speech in Tigrinya.
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The constructed dictionary can also be applied to other local languages.

Finally, other features not included in this study can also be identified and studied by

others who have interest in such study.
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Append:x 1 Database record structure and sample data

Headword|Stem LA RA el B T betUpd
analysis  analysis eln2 ernt analyses ;analyms the study of something by examining its parts and relationships 11/06/2001
tintane tntn tin3 tcn2 tintane gils'i nay migbar kunatat

army arm eln2 ern1 army enc eng encm army a military force concerned with attack and defence on land 08/06/2001
sarawit srwt tin1  trn1  tnrgsg thc tng tnm sarawit biziHi zalawo nix'inat zitadalaws ?as'war ziHaza sab

audience audience eln2 ern1 audience enc eng encm audience  the people Iistening' or watching a performance','s'peech 08/06/2001
samaAi smA tin1  trn1  tnrgsg tnc tng tnm samaAi ?admas'i hizbi

band band eln1 emn1 band enc eng encm band a group of people formed for some common pUrpose 08/06/2001
ganta  gnt tihn2  tcn2 tnc tnf ganta Had Ailama z&lawom sabat zita?akabilu gujla '

basket basket eln1 ecnt enc  enne  basket a container for holding or"c'atryi'rig' fhings 10/06/2001
zambil zmbl tin3  tcnt tnc tncm zambil bifiHso laxa zisiraH zint'ilt'al matHaz ?ax'iHa

bed bed eln1  ecn1i enc enne bed a piece of furniture for sleeping on 08/06/2001
Aarat Art tin3  tent tnc tncm Aarat sab zidik'isalu nawti gaza

belief belief eln1  ecn1 enc enne ennoar belief a religion or something taught as part of a religion 10/06/2001
7imnat ?mnt tin3 trm1 tnrgsg tnu tncm  tnnoar ?imnat ?ab Had& haymanot matkil Hasab mixital

book book  eln1 ecnl enc ~enne  book a number of printed sheets fastened together within a cover 10/06/2001
mas'Haf s'Hf tin3  trn1  mas'aHifti  tnc tncm mas'Haf fidal zitax'aras'alom warax'ax'iti ?ab Hada zitat'arazu

box box eln1  ecn2 enc enne box a container made of wood or metal with a flat base and sides 11/06/2001
sas'un ss'n tin1  tent tnc tnm sandux’ 7arbaA|t ?igri ma’7azm zalawo blAInS aytl way Has'in zisiraH

e boy R i o ‘Bb'y " young i person S . o SO e
waddi wd tin1  trn1  waddat tnc thm waddi tébaAtay zix'ond wilad sib

calf cal eln1 ecn5 enc encm calf the young of a cow 12/06/2001
mirax mrx tin3  tcn1 tnc tncm mirax wadi laHmi

catile cattle elnt ermn2 enrgpl enc eng encm  ennoinf cattle cows and bulls kept on farms for milks and meat 10/06/2001
kabti kbt tin5  trn2  tnrgpl thu tng tncm kabti ?alahim ?abAur biHabara zis'iwiAulu sim

choir choir eln1 ern1 choir enc eng encm choir group of people who sing together during religious services 08/06/2001
méazamira zmrn tin6  trn2  tnrgpl tnc tng tncm mazamiran ?ab beta kiristiyan bizema z&galgilu sabat




on

group of people who sing together

chorus chorus elnt ern1 chorus enc eng encm chorus

DateUp

08/06/2001
mézamira zmrn tiné  trm2  tnrgpl tnhc thg tncm maza&miran hidi? zibdla zema zis'awétu sabat '
clan clan elnt emn1 clan enc eng encm clan group of families originally descended from the same family 08/06/2001
Aalet alt tin1  trm1  tnrgsg thc thg tnm Aalet nay siga zimidina zalawom Hada Aaynat hizbi
clergy clérgy eln1 em2 enrqpl . enc eng encm  ennoinf clergy ~ the members of the p'ffésthood that perforrh' religioﬁgngérvices' o 10/06/2001
kahnat khn tind  tm2 tnrgpl thu tng tnm kahnat k'asi
clothes  clothes eln1 em2 enrgpl enu eng enne ennoinf clothes garments such as trousers that are worn to cover the body 12/06/2001
kidan kdn tin1  trn1  kidawnti tnc tng tnm kidan sabat zigdbruwo zitasafaya Aalaba !
earnings e'é'rﬁi'hgs eln2 ern2 enrqf:il . enu eng ~enne ennoinf earn”i'h'g‘é ' mone"y which is earned by wo"fking """ ~ 12/06/2001
?itot ?tt tin1  tn1 tnrgsg tnu thm ?itot nay dixam nay siraH waga
father father eln1 ecni enc enm father any male animal in relation to its young 09/06/2001
?abbo ?b tin1  tcn3 tnc tnm ?abbo tabaAtay waladi
fathers father eln1 em2 enrgpl enu eng enne ennoar ancestor any of the people from whom somebody is descended 09/06/2001
waladi wid tind  trn2 tnrgpl thu tng tnm :tiwliddi Harag walado
fish fish eln1 ecn2 enc enne fish a creature that lives in water 09/06/2001
Aasa As tin3  tcn2 tnc them Aasa ?ab baHri zinbir
foot foot eln1 em1 feet enc enne  foot " movable péri of the 'bo'd"y on which a persbﬁ'br”é"ﬁi'h"néi”éiands 12/06/2001
vigri ?ar tin3 tm1 ?a?gar tnc tnecm ?igri sdb kona ?insisa zixadalun t'at'aw ziblslun kifili 2akal
fox fox eln1 ecn2 enc encm fox a small dog-like flesh-eating wild animal 10/06/2001
waxarya wxry tin3 tm1 waxaru tnc tnem waxarya kindi kalbi ?itixawin t'elédbagiA ?itibaliA ?arawit
:;'iiril B g}fr ~ eln1 ecnf enc enf girl a young woman who is not married 10/06/2001
gwal gwl tin2 trn1 “?agwalat tnc tnf ' gwal zaytamarAawat dingil
knife kni eln1 ecnd enc  emne  knife  ablade fixed in a handle used for cutting as a tool or weapon 12/06/2001
karra kr tin3 tr1 kararu tnc tncm kara nimaHiradi maxtafi zagalgil biHas'in zisiraH ?ax'Ha
lady lad eln1  ecn3 enc enf lady a woman with dignity and good manners ; 11/06/2001
wayzdro  wyzr tin2 tm1 wayzarazir tnc tnf wayzaro nizitdmarAwét sabayti ziwadhab maAarig
leaf lea  elnl ecn5  enc enne  leaf  green flat parts of a plant growing from a stem or branch ~ 11/06/2001
k'os'li k's'l tin3  tcn3 tnc tncm k'os'li ?ab 7a?wam zibak'ul k'at'aliya Hibri zdlawo ?akal
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‘eadword Stem

WA|HeadC

life

life li elnt ecnd enc enne  ennoinf the active force in animals and plants ) 12?66!2001 “
hiywat hywt tin3  tm1  tnrgsg tnu tncm  tnnoar hiywat sab ?insasa téxli wazata minbar zix'i?ilulu Hayli

loaf loa eln1 ecn5 enc ‘enne loaf a mass of bread shaped and baked in one piece 12/06/2001
Hinba8a Hnbs tin3 tm1 Hanabi§ tnc tncm Hinbasa biHirus' sirnay zisinkat rigud zibala magbi

louse  louse  elnl em1 lice  enc enne louse  small wingless insect that live on the skin and hair 12/06/2001
X'umal xml tin1  tent tnc tnm Xumal dam sab ?indamas'adyi zinabir baliA

mzan man eln1 ern1 enrgsg enu eng enne ennoar humanrace the human race 10/06/2001
sdbh sb tin1  trn1  tnrgsg thu tng tnm tnnoar wadi sdb zar?i sab zabala fit'ur kulu

man man enf eml men  enc  enm  man  anadult male human being 10/06/2001
sab?ay  sb?y tin1  tm1  s&b?ut tnc tnm sab?ay bas'Hi wadi tabaAtay

manner manner eln1 ern1 enrgsg enu enne manner a personal way of acting or behaving towards other people 12/06/2001
tabay tby tint  trm1  tnrgsg tnu tnm ;t‘ébay s'ibux’ yixun Himax' bahriy sab zis'iwaAalu kal

men man eln1T ermm2 man enc enm man an adult male human being 10/06/2001
s&b?ut sb?y tin4 trn2 sab?ay tnc tnm sdb?ay bas'Hi wadi tabaAtay

mother mother eln1  ecn1 enc enf mother any female animal in relation to its young 09/06/2001
7inno n tin2  tcn3 tnc tnf ?inno waladit

news news  eln1 et 'énrq's'g enu enne  ennoinf news fresh information or repor't's of recent events 10/06/2001
zena zn tin3 trn1  tnrgsg tnu tncm zena ?iwanawi wara

objective  objective eln2 ecn1 enc enne objective an aim 10/06/2001
Ailama  Alm tin3  tcn2 tnc tnem Ailama kitibas'iHo ?itis'iAralu nagar

ox 00X eln2 ern1 oxen enc enm ox a fully-grown male of the cattle family 12/06/2001
biAray bAry tin1  trn1  ?abAur tnc tnm biAray nimaHras ziAaxala tibaAtay kabti '

patth  patch  eln1 ecn2 ~ enc enne ~patch  small piece of material used to cover a hole or damaged place 10/06/2001
malgiba Igb tin3  tcn2 tnc tncm malgiba zitéx'adada kidan ?inilagbalu

people people eln1 ern2 enrgpl enc eng enne people persons in general 12/06/2001
hizbi hzb tin1  tcn2 tnc thg tnm hizbi bizHi z&lawom sabat

prisoner pﬁébriérn eln1 ecni enc encm ”prisoner a person' or animal held with limited freedom of movement 09/06/2001
?isur ?sr tin3  ten1 tne tncm Hibbus zitdtHaza sab
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<oxob kxb
eam team
Janta gnt
hief thie
eba Ib
ooth tooth
sinni sn
froop troop

sdrawit srwt

weter water
may my
wife wi

sabayti sbyt
wolf wol
taxula xI
vouth youth
mén?isday n?s

tn3 tm1 kawaxibti tnc

elnt emn1 team enc eng

tin2  tcn2 tnc

elnt  ecn5 enc

tin3  tcn2 tnc

elnl em1 teeth ‘enc

tin3 trn1  ?asnan tnc

eln1 ecnt enc

tin1  trn1  tnrgsg tnc tng

elnt ern1 enrgsg enu

tin1  tmm1  tnrgsg tnu

eln1  ecn4d enc

tin2 trn1  ?anisti tnc

eln1 ecn5 ~ enc

tn3  tcn3 tnc

eln1 ecni enc
ten thc

3 e
sttt i S Hanie

enne shelf a flat long ana narrow board for putting or stormg things on ;:'éi0612001
thm kabHi ?ax'Hu mas'aHifti ?inax'amit'alu
enne star distant bodies appearing as a point of light in the sky at night 10/06/2001
tncm koxob nay g&za? ri?su birhan zalawo ?ab t'afar zirkab

Cencm  team group of pedble who work or'pll'éytb'géfher” R ~ 08/06/2001
tnem ‘ganta ?ab zixona s'awata biHada xoynom miskal?ot zigat'mu sabat
encm thief a person who steals 12/06/2001
tncm leba zaynatu ziwasid

~ enne ~ tooth small hard bony objects growing inside the mouth  12/06/2001
tncm sinni mis girs'an zitdtdHaHaz4 nimagbi maHyaxi zitak'im
encm troop group of soldiers 08/06/2001
tnm sarawit biziHi zalawo nix'inat zitaddalawa ?as'war ziHaza sab
enne  ennoinf ‘water a liquid that falls as rain, is in lakes, rivers, seas 12/06/2001
tnm may ?ab Aila baHri k'alay zirkab Hibrin mak'aratin zaybilu zisita
enf wife the woman to whom a man is married 10/06/2001
tnf sabayti baAslti sab?ay :
encm Cwolf a wild animal of the dog family which hants other animals 12/06/2001
tnem téxula z&r?i kalbi zixona ?ab dur zinébir tigada?i ?arawit
enm youth a young man 08/06/2001
tnm man?isdy  Aidmi?u bizuH zdykon4i sab




Appendlx 2 Translated sample noun forms of both Ianguages

Hea afword ConExp i : Smgular Indefinite :S-Deﬁmte _____ P-Def'mte  Plural
éEéEous the study of somethlng by exammlng |t5 parts and relatlonsh analysis an analysis the analysis the analyses analyses
tintane gils'i nay migbar kunatat tintane tintane ?itu tintane, ?ita tintane  ?itom tintanetat, ?itan tintanetat tintanetat
army a military force concerned with attack and defence on land army an army the army the army army

sarawit biziHi z&lawo nix'inat zitddaldwa ?as'war ziHaza sab sérawit sarawit ?itu sarawit Has no plural definite Has no plural
audience  the people listening or watching a performance, speech audience an audience the audience the audience audience
samaAi ?admas'i hizbi samaAi samaAi ?itu s&maAi Has no plural definite Has no plural
band a group of people formed for some common purpose band a band the band the band band

ganta Hada Ailama z&lawom sabat zitd?akabilu gujla ganta ganta ?ita ganta ?itan gantatat gantatat
basket a container for holding or carrying things ' basket a basket the basket the baskets baskets
zambil bifiHso laxa zisiraH zint'ilt'dl matHaz ?ax'iHa zambil zambil ?itu zambil, ?ita z&mbil  ?itom zambilat, ?itan zambilat zémbilat

bed a piece of furniture for sleeping on bed a bed the bed the beds beds

Aarat sab zidik'isalu nawti gaza Aarat Aarat ?itu Aarat, ?ita Aarat ?itom Aaratat, ?itan Aaratat Aaratat
belief a religion or something taught as part of a religion belief Has no indefinite the belief Has no Plural Definite beliefs
?imnat ?ab Hadé haymanot matkal Hasab mixital ?imnat ?imnéat Has no smgular Deﬂnlte Has no plural def nlte Has no plural
book a number of printed sheets fastened togéther within a cover book a book  the book ~ the books books
mas'Haf fidal zitax'aras'alom warax'ax'iti ?ab Had3 zitat'arazu mas'Haf méas'Haf ?itu més'Haf, ?ita mas'Haf ?itom mas'aHifti, ?itan mas'aHifti mas'aHifti
box a container made of wood or metal with a flat base and side box a box the box the boxes boxes

sas'un ?arbaAit ?igri m&?azin zalawo biAins'ayti way Has'in zisira sas'un sas'un ?itu sas'un ?itom sas'unat sas'unat

boy a young male person - ' 'bdy a "b'oyl the boy the”[i'é'y'sm 'boys

waddi tabaAtay zix'ona wilad sab waddi waddi ?itu waddi ?itom waddat waddat

calf the young of a cow calf a calf the calf the calves calves

mirax wadi laHmi mirax mirax ?itu mirax, ?ita mirax ?itom miraxat, ?itdn miraxat miraxat
cattle cows and bulls kept on farms for milks and meat Has no sing Has no indefinite Has no singular definite  the cattle cattle

kabt ?alahim ?abAur biHabdara zis'iwiAulu sim Has no sing Has no singular  Has no singular Definite  ?itan kabti kabti

choir group of people who sing together during religious services choir a choir the choir the choir choir
mazamiran 7?ab beta kiristiyan bizema z&galgilu sabat Has no sing Has no singular  Has no singular Definite  ?itom mazamiran, ?itAn mizamira mazamiran

Page 1 of 4



Heau’word COnExp

chorus
mazamiran
clan
Azlet
clergy
kahnat
clothes
kidan
earnings
?itot
father
?abbo
fathers
waladi
fish
Aasa
foot
?igri

fox
wéxarva
girl
gwa
knife:
karra
lady
wayzaro
leaf

k'os'li
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fil ar_Indefinite  S-Definite. Defini _ Plural

group of people who sing together chorus a chorus the chorus the chorus chorﬁé o
hidi? zibala zema zis'awatu sabat Has no sing Has no singular  Has no singular Definite  ?itom mazamiran, ?itdn mazamira mazamiran
group of families originally descended from the same family clan aclan the clan the clan clan

nay siga zimidina zaladwom Hada Aaynét hizbi Aalet Aalet ?itu Aalet Has no pIuraI def‘nlte Has no plural
the members of the pﬁesthood that perform religid'us servic Has no"é'i'ng Has no indefinite Has nd'singular definite  the clergy clergy
k'asi Has no sing Has no singular  Has no singular Definite  ?itom kahnat kahnat
garments such as trousers that are worn to cover the body Has no sing Has no indefinite Has no singular definite  the clothes clothes
sabat zigabruwo zitdsafaya Aaliba kidan kidan ?itu kidan ’Pltom kldawntl kidawnti
money which is earned by working Has héusi'h'g Has no indefinite  Has no : smgular definite  the earnlngs - ééfh"ings
nay dixam nay siraH waga ?itot ?itot ?itu ?itot Has no plural definite Has no plural
any male animal in relation to its young father a father the father the fathers fathers
tdbaAtay waladi ?abbo ?abbo ?itu ?abbo ?itom ?abbotat 7abbotat
any of the people from whom somebody is descended Has no sing Has no indefinite Has no singular definite  Has no Plural Definite fathers
Harag walado Has no sing Has no singular  Has no singular Definite  ?itom waladi waladi

a creature that lives in water fish a fish the fish the fishes fishes

?ab baHri zinbir Aasa Aasa ?itu Aasa, ?ita Aasa ?itom Aasatat, ?itdn Aasatat Aasatat
movable part of the body on which a person or animal stand foot a foot the foot the feet feet

sdb kona ?insisa zixadalun t'at'aw ziblalun kifili ?akal ?igri ?igri ?1tu ?igri, ?ita ?igri ?itom ?a?gar, ?itén ?a?gar ?a?gar

a small dog-like flesh-eating wild animal fox a fox the fox the foxes foxes

kindi kalbl ?itixawin t'elabagiA ?itibaliA '?arawn waxarya waxarya ?itu waxarya, ?ita wixary ?itom waxaru, ?itin waxaru waxaru
a young woman who is not married girl a girl the girl ' the girls girls
zaytamarAawat dingil gwal gwal ?ita gwal ?itén ?agwalat ?agwalat

a blade fixed in a handle used for éutting as a tool or weépo knife a knife " the knife the knives knives
nimaHiradi maxtafi zagalgil biHas'in zisiraH ?ax'Ha karra karra ?itu karra, ?ita karra ?itom kararu, ?itén kararu kararu

a woman with dignity and good manners lady a lady the lady the ladies ladies
nizitimarAwat sabayti ziwihab maAarig wayzaro wayzaro ?ita wayzaro ?itan wayzarazw wayzérazir
green flat parts of a plant growin'g from a stem or branch leaf aleaf the leaf the leaves ‘ leaves

7ab ?a?wam zibak'ul k'at'aliya Hibri zalawo ?akal k'os'li k'os'li ?itu k'os'li, ?ita k'os'li ?itom k'os'litat, ?itan k'os'litat k'osl'litat



Headword ConExp e _Indefinite  S-Definite Definite

life the active force |n animals and plént Has no indefinite .the life the lives

hiywa sdb 7insésa taxli wazata minbar zix'i?ilulu Hayli hiywat hiywat Has no singular Definite  Has no plural definite Has no plural
loaf a mass of bread shaped and baked in one piece loaf a loaf the loaf the loaves loaves
Hinbasa biHirus' sirnay zisinkat rigud zibala magbi Hinbaga Hinbasa ?itu Hinba$a, ?ita Hinbas ?itom Hanabi, ?itan Hanabi Hanabis
louse small wingiess insect that live on the skin and hair louse  alouse thelouse  thelice ‘ - lice

x'uma dam sab ?indamas'ayé zinabir baliA x'umal x'umal ?itu x'umal ?itom x'umalat x'umalat

mar the human race man Has no indefinite Has no singular definite  Has no Plural Definite Has no plural
sdb zar?i séb zabala fit'ur kulu sab sab Has no singular Definite  Has no plural definite Has no plural
mar an adult male human being man aman the man ~ themen ‘ men

sab?ay bas'Hi wadi tabaAtay sab?ay sdb?ay ?itu s&b?ay ?itom sab?ut sab?ut
manner a personal way of acting or behaving towards other people manner a manner the manner Has no Plural Definite Has no plural
t'abay s'ibux’ yixun Himax' bahriy sab zis'iwaAalu kal t'abay t'abay ?itu t'abay Has no plural definite Has no plural
men an adult male human being man a man the man the men men

sab?ut bas'Hi wadi tabaAtay sab?ay sab?ay ?itu sdb?ay ?itom s&b?ut sab?ut
mother any female animal in relation to its young mother a mother the mother the mothers mothers
?inno waladit ?inno ?inno ?ita ?inno ?itan ?innotat ?innotat
news fresh information or reports of recent events news Has no indefinite the news Has no Plural Definite Has no plural
zena ?iwanawi wara zena zena ?itu zena, ?ita zena Has no plural definite Has no plural
objective  an aim objective an objective the objective the objectives objectives
Ailamsz kitibas'iHo ?itis'iAralu nagar Ailama Ailama ?itu Ailama, ?ita Ailama  ?itom Ailamatat, ?itdn Ailamatat  Ailamatat
ox _?f_u_liy—ﬂgrown male of the cattle famiiy' 0X an ox the ox the oxen oxen

biAray nimaHras ziAaxala tabaAtay kabti biAray biAray ?itu biAray ?itom ?abAur ?abAur
patch small piece of material used to cover a hole or damaged pla 'b‘atc'h' a pétch the patch the p'atch'es patches
malgiba zitdx'adada kidan ?inilagbalu maélgiba malgiba ?itu malgiba, ?ita malgiba ?itom malgibatat, ?itan malgibatat maélgibatat
pecple persons in general Has no sing Has no indefinite Has no singular definite  the people people

hizbi bizHi zaldwom sabat hizbi hizbi ?itu hizbi ?itom hizbitat hizbitat
prisoner a person or animal held with limited freedom of movement 'priééher a prisoner' the pri'soner” “théuprisoneré‘ prisoners
?isur zitdtHaza sab ?isur ?isur ?itu ?isur, ?ita ?isur ?itom ?isurat, ?itdn ?isurat ?isurat
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HbadwonjcbnEkp

shelf
kabHi
star
koxob
tearn
ganta
thief
lebe
tooth
sinni
troop
sarawit
water
may
wife
sabayti
wolf
téxula
youth
man'?l aay

aflat long and narrow board for puttlng or storlng things on shelf
?2ax'Hu mas'aHifti ?inzx’ amit'alu

k&bHi

distant bodies appearing as a point of light in the sky at nigh star

nay gaza'? ri?su birhan zéladwo ?ab t'afar zwkab
group of people who work or play together ) ‘
?ab zixoné s'awéata biHadé xoynom miskal?ot zigat'mu sab
a person who steals

zaynatu ziwasid

small hard bbr"{j'/“dbjécts grom)iri'g' inside the mouth
mis girs'an zitatadHaHaz4 nimagbi maHyaxi zitak'im

group of soldiers

biziHi z&lawo nix'inat zitadalawa ?as'war ziHaza sab

a liquid that falls as rain, is in lakes, rivers, seas

?ab Aila baHri k'alay zirkab Hibrin mak'aratin zaybilu zisits
the woman to whom a man is married

baAslti sab?ay

a wild animal of the dog family which hants other animals
zar?i kalbi zixona ?ab dur zinabir tdgada?i ?arawit

a young man

Aidmi?u bizuH z&ykona sab

koxob

team

ganta
thief
leba
tooth
sinni
troop
sarawit
water
may
wife
sabayti
wolf
taxula
youth
man?isay

a shelf

the shelves
?itom k&bHitat
the stars

?itom kawaxibti, ?itan kawaxibti
—— B

?itén gantatat
the thieves
?itom Iebatat ’?ltan Iebatat

the shelf
kabHi ?itu kabHi
a star the star
koxob ?itu koxob 'Prta koxob
ateam theteam
ganta ?ita ganta
a thief the thief
leba ?itu leba, '?nta leba
atooth the tooth-
sinni ?itu sinni, ?ita sinni
a troop the troop
sdrawit ?itu sarawit
Has no indefinite the water
may ?itu may
a wife the wife
sébayti ?ita sabayti
~awolf thewolf
téxula ?itu téxula, ?ita tixula
a youth the youth
mén?isay ?itu man?isay

the teeth

?itom ?asnan, ?itdn ?asnan
the troops

Has no plural definite

Has no Plural Definite

Has no plural definite

the wives

?itan ?anisti

the wolves

?itom taxulatat, ?itan taxulatat
the youths
?itom méan?isayat

 teeth

shelves
kabHitat
stars
kawaxmtl

team

gantatat
thieves
lebatat
?asnan
troops

Has no plural
Has no plural
Has no plural
wives

?anisti
wolves
téxulatat
youths
man?isayat
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T o

a shelf

shelf a flat long and narrow board for puttlng or storlng thlngs on shelf the shelf the shelves she ves
kabHi 7ax’Hu mas'aHifti ?inax'amit'alu kabHi kabHi ?itu kabHi ?itom kabHitat kabHitat

ster distant bodies appearing as a point of light in the sky at nigh star a star the star the stars stars

koxob nay gaza'? ri?su birhan zalawo ?ab t'afar z|rkab koxob koxob ?itu koxob ?ita koxob ?itom kawambtl ’Pltén kawaxibti kawaxnbtl
team group of people who work or play together  team  a team  the team  theteam  team '
ganta ?ab zixoné s'awéta biHada xoynom miskal?ot zigatmu sab ganta ganta ?ita ganta ?itén gantatat gantatat
thief a person who steals thief a thief the thief the thieves thieves

leba zaynatu ziwasid leba leba ?itu leba, ?ita leba ?itom Iebatat '?rtan Iebatat lebatat

tooth small hard "bo'h'y bbjecfs grdl\)vin'g' inside the mouth tooth “atooth the tooth - the teeth teeth
sinni mis girs'an zitdtaHaHaz& nimagbi maHyaxi zitak'im sinni sinni ?itu sinni, ?ita sinni ?itom ?asnan, ?itdn ?asnan ?asnan

troop group of soldiers troop a troop the troop the troops troops
sarawit biziHi z&lawo nix'inat zitadalawa ?as'war ziHaza sab sérawit sarawit ?itu sarawit Has no plural definite Has no plural
water a liquid that falls as rain, is in lakes, rivers, seas water Has no indefinite the water Has no Plural Definite Has no plural
may ?ab Aila baHri k'slay zirkab Hibrin mak'aratin zaybilu zisita may may ?itu may Has no plural definite Has no plural
wife the woman to whom a man is married wife a wife the wife the wives wives
sabayti baAalti sab?ay sabaytl sabayti ?ita sdbayti ?itan ?anisti ?anisti

wolf a wild animal of the dog family which hants other animals ~ wolf  awolf ~ the wolf the wolves wolves
taxula zar?i kalbi zixona ?ab dur zindbir tagada?i ?arawit taxula téxula ?itu taxula, ?ita taxula ?itom taxulatat, ?itan taxulatat téxulatat
youth a young man youth a youth the youth the youths youths
man'? say Afdmi?u bizuH zaykona sib méan?isdy = man?isdy ?itu man?isay ?itom man?isdyat méan?isayat
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