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CHAPTER 1

INTRODUCTION

"Lexicography is no longer an obscure pastime performed by a small minority of introverted word
collectors, but a professional activity with its own established practices and international contacts."

- Hartmann (1983 3)

1.0. PRELIMINARY REMARKS

Dictionary is a reference book which is referred to by the entire speech community for both
literary and non-literary expositions. Its compactness and perfection can be gauged about only from
its utilization. When a compilation is carried out by lexicographers who directly or indirectly
contribute their expertise in this vital task, they usually keep the potential users of their products in
mind and work accordingly. Compilation of dictionary is a daunting task carried out with a purpose
to assign individual semantic shades and identity to each entry. A lexicographer usually follows the
standard grouping criteria in order to identify and arrange semantically related words. Due to its
large and complicated sorting process, a lexicographical work is perceived in two ways - either as
an extremely tedious activity (and most people think this way) or as a throughly enjoyable activity
(which only some highly motivated people tend to think). The obvious question that can arise here is
how these two opposite reactions are handled simultaneously by the makers of these products.
Obviously, the joy of building a large knowledge-base wins over or washes away the drudgery of
reacting negatively to this goal. When after this long journey, the initial conceptualization and
compilation of dictionary enter into the computational lexicographic phase, where it is assisted by a
computer-system, having its own schematic designs imposed on the structure of this database,
making the maximum information on individual lexical items (regarding their various grammatical
and semantico-pragmatic functions) easily available to its possible end-users, the detail information
that can be given on each lexical entry affects the degree of efficiency of compilation or its
structure and consequently affects its implementation.

Further, the computational compiler has to take into account the basic designing and the
broad framework of the lexicon himself - without depending upon whatever existing lexicon
programmes he may be contemplating to use - by establishing definite parameters to be included in
it as per his requirement. Moreover, the framework should confirm to some standard in the way the
system is being built. Recall the statement of Nagao (1989:129) in this context who had warned
long ago by saying, "One feature of a dictionary which must be given constant attention during
dictionary construction is maintenance of a consistent level of quality."

1.1. AIMS AND OBJECTIVES OF STUDY

It is not an over-statement if we say that at present all aspects of life are under the influence
(or, shall we say, swept under a post-structural wave) of scienticism. The lexicographer is not an
exception, as he too leaves a long-term impact upon the lexical research by computerizing, and thus
revolutionizing, the lexicon-compilation. Baker (1972:140) puts forth a philosophical view by
arguing, "The modern lexicographer has been inhibited ... by the prevailing scienticism of the
modern world." While advancing his suggestion regarding the solution to such inhibition, he lists out
what are required : "a deeper philosophical adjustment to epistemology and to the reality of man's



conciousness - indeed to reality itself - and then, simply a deeper sociological approach to
language." As all lexical items are multi-faceted, their different facets being embodiment of
physical/orthographic formation, motivation - inciting action, and representation - depicting and
describing modes are necessary. In this respect, the 'philosophical adjustment to epistemology',
'linguistic conciousness', and 'sociological approach' are all related to motivation, stimulating
lexicographer to engage in in 'scienticism' in order to represent lexis as a different entity,
complementing other facets of his creative urge. It is clear that 'scienticism' here does not affect
the socio-cultural inherence underlying the lexical item(s).

The state of research in Natural Language Processing (NLP) today makes it possible to
implement the theoretical advancements that have taken place in the discipline of Computational
Linguistics (henceforth, CL) with special reference to Machine Translation (MT) in order to
overcome the circumscriptions of manual translation. This would obviously lead to enormous
speed as well as saving of time and to better utilization of energy. This will, therefore, require
machine-readable electronic lexicons to be used to write a programme to mechanically transfer the

written material of the SL text into a TL text. Therefore, lexicon-building today is not merely an
end in itself but is intricately related to larger aims. Thus the aims of the present study are :

i. to prepare a design of thesaurus based on semantic classification,
ii. to apply computer in preparation of an electronic thesaurus for Hindi, the official

language of the Indian Union, thus fulfilling an important social requirement,
iii. to utilize the thesaurus also for MT, and also
iv. to create a word-finder combining with the thesaurus function.

To fulfill the requirement of MT, spell-checking, and conformation of textual meaning, the present
research work is embodied as a network prepared for Hindi Electronic Thesaurus (HET) designed
to provide the users with a clue referring to the maximum information about the contexually
appropriated usages of a given lexical item.

The objectives of the present research work also include highlighting the theoretical
perspectives of an Electronic Thesaurus (ET) studied in terms of thematic organization of lexis
with the assistance of lexical data selected from different sense groups (i.e. semantic domains),
classified according to their subjects (viz. literary, scientific, and technical), and represented both
semantically and alphabetically. The present research is grounded into a stipulation of existing
thesauri which assign semantic classes to entries according to their own schemes but it grows out of
their shadows by arriving at a scheme of categorization of world knowledge which is quite different
from all other schemes. The other schemes often create problems in arriving at or deciphering
contexual application of a given category or sub-category, prepared as alleviation to overcome such
problems. The whole work is an attempt to reflect and take the statement of Sanjeevi (1980) to
its logical conclusion. Sanjeevi (1980:126) warns that "a mere alphabetic dictionary is of no avail for
easy reference to promote accurate and advanced critical studies in vocabulary."

1.2. NATURE OF LEXICON AND COMPILATION

The compilation of dictionary is based on both practical and theoretical counts. All practical
applications of dictionary aim at maximizing its utility. Any practically defined dictionary is
designed to provide the multi-aspectual usages to the readers, where the subject-matter is presented
in a descriptive mode. A theoretically designed dictionary is principled on a network which serves
to the reader with a set of specific and limited vocables. The main purpose of this type of lexicon is



to provide adequately semantically defined words used normally in the day to day activity.
Obviously, the users of such lexicon in India use it as a referential tool which is well equipped in
order to enable him to select the appropriate words and its adequate usage in certain specific
contexts. Moreover, it also provides information regarding the structure as a part of the grammatical
and orthographic information. The theoretical orientation is always changable because of the
instability in the user's knowledge. Instability is an automatic process which affects the whole
network of lexicon either as a part of an individual entry or the mass. It is a mental process which
is normally governed by the internal - mental condition, degree of competence and performance and
the external forces - the socio-cultural setting sorrounding us and by the time and space. The change
as an end result in instability of language use affecting rate of addition and deletion of new words
and the expansion and compression of semantic range as per the needs of communication and its
conditions.

One can metaphorically claim that physical strength of a lexicon lies in the volume of
entries and in their arrangement. The lexicon, of course, is compiled in a particular fashion which
may be in either alphabetic or thematic order. Generally, the entries are arranged in the alphabetic
mode because of their easy accessibility. For instance, the arrangement of entries in a practically
oriented dictionary is done in some ordered form. But there are some types of lexicon available to
the general-purpose users as their personal reference book which, by nature, have only the most more
frequently used lexical items with plain semantic information. Such personal lexicon does not
follow any definite order of arrangement. In the compilation of the lexicon, the compiler takes into
account the grammatical and semantico-pragmatic realizations of the lexical entries. The
grammatical aspect of entry refers to the parts of speech and its sub-classes as the syntactic
properties and the morphological aspect refer to the construction of the world of words in terms of
roots and affixes. Sometimes, the compiler gives more elaborate account of morphological processes
such as inflectional, derivational and compounding depending upon the nature of dictionary. The
morphological string is used for the lexicalization in actual construction. The extralinguistic features,
viz. tonal break and accents, are also assigned as lexical features in the dictionary which become a
part of the head word.

The accessing of semantic information on a lexis draws heavily upon the sense assignment
which can be marked as synonyms. There are two processes, comparative and contrastive. which
are used to analyse the semantic nature of the synonyms involved in showing the semantic
componential characteristics of a lexical unit. i.e. head word. Obviously, these are rule-based
processes, carried out on the basis of specific application of lexical entry. In respect of the rules
used to handle the lexical analysis, Singh (1982:9) pointed out, "The lexical rules also explain the
interrelationship between different lexical units in a language. The lexical rules account for the
formation of new words in terms of the predictability of their acceptability or otherwise." According
to him, there are three types of acceptability : First actual acceptability* defined as that of the
universally as well socially accepted phenomenon being formed by well defined word formation
rules; Second, potential acceptability referring to the fact of lexicalizational potentiality where the
formation is carried out by rules which are not established in the society. Third, the total
acceptability refers to such word formation as are "neither permissible by word formation rules nor
do they have the acceptability of the society" (Singh. 1982:9).

It is quite likely that word formation rules do not exist in isolation, insulated from CON-
texts. But without having an idea of the complete scenario it cannot emerge. It is also likely that they
require social acceptability to balance out new forms and expressions upto some extent. The task of
lexical rules is to provide information on how a word came into practice and how it can be modified



or recreated. But the social acceptability provides the practicality rather than the set up formation.
Now, a question may arise regarding the degree and duration of acceptability. As far as the degree is
concerned, there are some forms which can be globally accepted, whereas others are not. Likewise.
in case of duration some are accepted for a long span of time whereas others only for a certain
period. Such phenomenon leads into the following set of principles:

1. Follow the most common word formation rules (WFR) which can be easily accepted
among the speech community.

2. Try to avoid vagueness in sense expression so that it makes the speaker comfortable in
comprehending the expressed reference.

3. Rules should be clearly exposed.
4. Nature of the rules can be viewed in terms of application levels.
5. The changing in the original form after the application of word formation rules should

be easily marked out.
6. Rules should be applied in such way that they cover the expressive modes like

metaphorism as a part of the connotative and stylistic backup.
7. The situation and context be clear and vivid.
8. The future utility should be presupposed by which the speaker gets an idea about

stability and survival of the lexical item(s).

Dictionary as a book deals with four sets of activities, viz. identification of words at large,
detailing each of them as an individual entity in terms of diction, explaining each one as per one's
requirements, and providing with orthographic information and significations with some explanatory
information such as phrases and idioms. Because of their purpose and signification, classification of
dictionary-types is a very crucial aspect in any lexicographical work. Similarly, the purpose of
compilation can also be very dynamic. The whole task can be divided into two classes : pre-
processing which includes pre-planning, material (data) collection, selection, gradation,
representation and post-processing which includes rectification of the printed draft. These processes
depend upon nature and scope of dictionary one plans to prepare.

Though dictionaries are meant to serve different utilities, their format and subject may also
differ from one type to another. There are many parameters involved in attesting to varify and
determine the class of a dictionary. They are as follows :

1. Areal axis : whether selected lexical items belong to particular region of the given speech
community or are spread over the entire geo-space.

2. Social enitity : Whether entries are bound by particular socio-cultural entity or they are
general.

3. Range of subject-matter : Whether it covers all subjects or some limited ones.
4. Entry specification : Whether the selected lexical items are general or special covering

specific domains.
5. Nature of entries : Whether it covers specifically the slangs, archaism or is general.
6. Mode of entry set up : Whether they are arranged according to the alphabetic order or

whether they follow a semantic order.
7. Representation of entry information: whether it is encyclopaedic or normal.
8. Language coverage : whether the dictionary is monolingual or bilingual or tri/multilingual.
9. Period : whether the dictionary is diachronic or synchronic.
10. Scope/Purpose . Whether it will be used as a subjective or a normative reference.
11. Users : Whether the users are general or special.



12. Logical view: The lexical representation is done in haphazard fashion or in some systematic
and logical manner.

As far as limits of compilation is concerned, overlapping naturally occupies the centre space.
But in the case of encyclopaedic dictionary such overlapping has no scope or has a very rare chance
because it covers the information about the well known incidents and personal details in the case of
persons or characters. Though there are some clarifications that lie in the overlapping of lexical
items, it leads the user to get information in its appropriate place rather than search for it at its place
or through cross references. Such problems can be sorted out to some extent in the current
computational compilation methods. It should be pointed out that the overlapping may be of two
kinds : lexical overlapping and the thematic overlapping. The previous deals with the repetition of
the lexical items which occurs at the rate of how many contexts it covers and with how many times
it occurs as synonyms of other lexical items. Like the previous one the latter also deals with subject-
wise contexts. Moreover, it also marks the repetition of the theme in general.

The analysis of any entry finds many characteristics bound by the vision of scope and
coverage of the dictionary maker, with a definite focus on some peripheral marks on socio-cultural
notes and linguistic perspectives. On this ground, the dictionary comprises lexical information
pertaining to the linguistic aspects, viz. grammatical and semantic information, as associative
individual treatements, whereas in the case of encyclopaedic coverage, it includes personal details
like names of persons, places, and literary works alongwith the human fact of knowledge which is
extensively treated in the individual record. The encyclopaedia, unlike lexical/general dictionary, is
mainly concerned with the extra-linguistic information with limited aspects but it is usually very
brief information without any detail. Aspects of human knowledge include well-known characters,
environmental bodies like names of plant, and animals and the historical events. It is noted that
sometimes the socially and culturally bound lexical items cannot be explained with a single word.
Rather they require some socio-cultural notes. The lexicographer treates these notes in the precise
and unambigous manner which enables the user to understand with a single glance. Moreover, to
determine the concepts underlying a lexical item one can take recourse to the definition form.
Finally, the polysemous word having many semantic shades should be given in the respective
branch of subject from where they belong.

The diachronic dictionary deals with words across time whereas the syncronic ones with a
particular point of time. Though it is very difficult to recognize the mark of a period in synchronic
form on any given lexis, the lexicographers apply some criteria in order to draw the periodic line in
the whole span. In fact, there are many criteria and principles which come into analysis and
compilation of the dictionaries according to their vary nature and purpose, and they can be
accordingly classified under the heads of special dictionary and the general dictionary.

All lexicographical studies draw heavily on linguistic approaches which define the
lexicographic concepts and help in collecting the necessary information to handle or undertake all
issues in a proper fashion. Lexicography is an applied wing under the broad discipline of linguistics.
Therefore the linguist becomes the resource for methodological as well as the semantic principles
provided to the lexical study of a language. The main linguistic roles in the lexicographic context are
recapitulated through the lexical study. It requires the principles as well as strategic interpretation as
per the exigency of the formalism that is chosen. The lexical formalism pays a specific attention
towards the language study in the specific mode which is described in respect of its applications. The
nature of the linguistic applicability - a theoretical potentiality of the lexicographic study - is
crucially noted in the disciplinary system of formalism. This applicability may be circumferenced by



the contextual parameters. The contextuality is elucidated according to the semantico-pragmatic
reality. That is why, the context, by nature, is destined as consequences of the semantico-pragmatic
space providing situation, intention, and expression. The fundamental linguistic theory makes certain
theoretical assumptions which are marked as the providential contrivance of the language situation
and necessary for application of it in the existing time and space. It also provides a convenient and
rule-bound method which covers the exceptionality in language-usage to a great extent.

The lexicographic premises are motivated through the application of linguistics in both
cases, language specific as well as universal. In the case of language specific application, it is
concerned with the establishment of phenomenon which is demarcated in the same direction of the
existing theoretical intimation, whereas, in the later case, the phenomenon is found almost in all
languages with the same or similar typicality. Hence, the lexicographer has to take into account these
features in order to compare the linguistic peculiarity in the whole attestation. The lexicographic
work must obviously be carried out by referring to phonetics, phonology, morphology, syntax,
semantics and pragmatics. These accounts are either concerned directly or treated indirectly to frame
the lexicographic network. Such work is crucially dependent on the coverage or the availability of
adequate background research.

Lexicographic work will include the compilation or making of the dictionary or its different
types, viz. learner's dictionary, practical dictionary, comprehensive dictionary, and so on and so
forth, and the different modules of compilation, namely thesaurus and encyclopaedia. It is noted that
these classifications are based on the entry selection, coverage, and representational formalism. To
take an example, the learners dictionary is compiled with certain practical considerations which
enforce the following points :

Diagram 1 : Inter-dependency between Nature and Processes of Lexicon-making and
Determination of its Configuration.

Any lexicographic work requires a sharp attention and it is particularly true in the public
domain general-purpose dictionary or thesaurus-making. The lexicographer has to take many crucial
decisions in the compilation process depending upon the nature of the work. He has to give an
account of the word selection procedures which enable him to come to the aimed model coverage.
He has to pass through two sub-processes, viz. selection which is governed by the features of



acceptance, alternation and decision on the words to be included in the thesaurus or dictionary. The
second sub-process of compilation is representation which consists of mode, module, and
explication. These issues are discussed in detail in Chapter 2.

At this juncture, it seems to be the right time to look into the nature of lexicographic
compilations vis-a-vis different types of dictionaries. Moreover, the aims and objectives underlying
in their framing are also highlighted in terms of their subject coverage. Here a table could be
presented to show the classes of the dictionary compilation aimed at the different perspectives which
are very briefly described :

Diagram 2 : The Distinction between General and Specific Compilation while
Preparing a Lexicon and the Areas of Interchangeabiliry.

The distinction drawn between general compilation and specific compilation is worth noting
in the context of lexicographic work because it provides a theoretical outlook for design and
embodiment. Let me take some types of dictionaries alongwith their characteristics and purposes as
instances. The encyclopaedic dictionary is very common in its nature but specific in its presentation.
By nature, it covers the linguistic and extralinguistic features of language. It embodies both
encyclopaedic information, viz. the historical documents about the known incidents which are taken
as entries in the encyclopedia. To quote Singh (1982:13) will be appropriate here because he says.
"The encyclopedia are more concerned with the concepts and objects of extra-linguistic world, that
is, the things and in a narrow sense they may be called "thing book"...Their aim is to present
information, as noted earlier, on all aspects of human knowledge. The items presented are more of
denotational character including names of plants, animals, diseases. They also give historical events,
geographical features, biographical sketches of important personalities."



The above definition provides a brief information about the nature of subjects included in an
encyclopaedic dictionary. Though the present issue is to highlight the diction-oriented design, the
information included into a general encyclopaedia becomes the resource of an encyclopaedic
dictionary. Such dictionaries are a combination of an encyclopaedia and a linguistic dictionary both
in terms of extent of information provided and style of presentation.

The important issue that can be raised here has to do with the distinction between an
encyclopaedic dictionary and a linguistic dictionary. Sometimes drawing such distinction becomes
difficult as they show overlapping because the features of linguistic dictionary which deal with the
lexical items require some kind of encyclopaedic information any way, and vice versa. With this
reality in mind, one can claim that they are associative in subject representation, except that the
degree of range may make them vary. This claim is, however, weak in its argument. But it is still true
that the information handled in an encyclopaedic dictionary is more comprehensive and fact-based
where as the information given in the linguistic dictionary may be called a mere factual citation. The
distinction has to do with not only the explanation but also the subject matter. The encyclopaedic
dictionary covers the extralinguistic knowledge-base which may be treated in linguistic terms. But in
addition, it may also be possible that the linguistic phenomenon is explained in terms of
extralinguistic features and space.

A linguistic dictionary presents the common features of lexical items and is compact in
respect of its arrangement. Its represenation is compact as it usually has a precise design. If one looks
at the classification of the dictionary critically, the following points of classification will emerge as
instances differentiating different traditions of dictionaries :

Set 1. Subject-oriented classification (AlMS-based FORMALISM)
a. linguistic dictionary vs. encyclopaedic dictionary
b. general dictionary vs. special dictionary

Set 2. Time-oriented classification (PERIODIC BOUNDEDNESS)
a. historical dictionary vs. etymological dictionary
b. synchronic dictionary vs. diachronic dictionary

Set 3. Contact-oriented classification (QUANTUM OF LANGUAGE)
a. monolingual dictionary
b. bilingual dictionary
c. trilingual dictionary
d. multilingual dictionary

Set 4. Language-oriented classification (LANGUAGE COVERAGE)

a. intra-lingual dictionary
(i) standard language dictionary
(ii) dialectal dictionary
(iii) sociolectal dictionary
(iv) gender-based dictionary
(v) register-specific dictionary
(vi) acronyms/synonyms, etc. dictionary



b. inter-lingual dictionary
(i) general-purpose bilingual dictionary
(ii) translator's dictionary
(iii) technical dictionary

Set 5. Direction-oriented classification (MODE of REPRESENTATION)
a. reverse dictionary
b. forward dictionary

Set 6. WFR-oriented classification (MODE of SEGMENTATION)
a. roots dictionary
b. affixal dictionary
c. dictionary of bound forms
d. compounds dictionaries
e. phrasal dictionaries

The classificatory system followed in grouping dictionaries, as shown above may not cover
ail the names of dictionaries but covers almost all types of dictionaries. Critically the following
possible motives can be exerted from this classificatory system :

1. The set 3 and set l.b are common to all sets.
2. The set 5 is uncommon.
3. A contrastive approach has been followed in classification.
4. Emphasis has been laid on the angle of marking, e.g. the dictionaries in which language

is being emphasied will be classified as under Sets 3 and 4.

The aims of compilation of the dictionary governs all these perspective strategies. For
instance, whether one is compiling a monolingual dictionary or a bi-tri- multilingual dictionary
either in the reverse or in the forward modes as synchronic or diachronic in its general or special
formalism. Now a question can be raised regarding the efficacy of dictionary, viz. whether or not it
is possible to include all subjects or approaches into one dictionary? The answer must be obvious. It
should never be possible because the lexical study in terms of applicability and acceptabilry is
beyond the individual knowledge and it might create complexity rather than simplicity which is the
fundamental purpose of creating a dictionary.

1J. THESAURUS : DYNAMIC PERSPECTIVES

The thesaurus has its own style of compilation with an account of pattern of semantic
relationship of words in their textual-linguistic as well as contextual behaviour. Katre (1965:8)
rightly gives his opinion about the nature of lexicographic work by stating. "Modern Linguistics has
not sufficiently realized: Lexicography is both a science and an art. However, its place as a science
may better be discussed under the more general term. Lexicology, while as an art it may be
considered under its general name of Lexicography." Here, one can notice that the term
"lexicography* is used in two different contexts having hierarchical relationship where the first
'lexicography' (occurs in the statement : 'lexicography is both a science and an art") is used in
broader sense in its hyperonymic use. i.e. 'lexicography* assigns only in context of as an art'. That
is why, to elucidate such a quandary, one can advocate and suggest that lexicography and



lexicology are two different terms standing for related fields but with different focus. These
subjects are, of course, internally related.

1.3. 1. ON DEFINING THESAURUS

Any attempt at defining a term itself shows how difficult it is to decipher its characteristics
once the product is available in the market without much theoretical discussion, etc. The word
'thesaurus' (Engligh < Latin < Greek word 'thesaurus') means "treasure". The existing definitions
of thesaurus given in the different dictionaries are imperfect in consolidating the total-sum of
concept being imported. Let us examine some of them critically:

1. "storehouse of information, esp. dictionary or encyclopaedia."

2.i.a. "a collection of concepts or words arranged according to sense."
b. "US (American Use) a book of synonyms and antonyms."

2.ii. "a dictionary or encyclopaedia."

3. "a repository of words or knowledge; hence, a lexicon encyclopaedia."

4.i. "a book of selected words or concepts, such as specialized vocabuiaary for music,
medicine, or the like."

ii. "a book of systematically classified synonyms and antonyms."

Neither any one of these definitions given above is explicit and adequate in comprising the
integral conceptual information, nor do they cover the multi-dimensional aspects of thesaurus except
one or two aspects. The critical as well as conceptual inadequacies of these definitions could be
noted as follows: (1) They do not accentuate overall countenances of thesaurus. (2) Some of
them do not distinguish between the terms, viz. thesaurus, dictionary, and encyclopaedia. (3) In
some dictionaries, more than one definition are used which, in fact create problems for the
readers or users. Hence, the definitions can be viewed as very controversial in their nature but can
still be accepted as definition of synonyms (cf nos. 1, 2.ii. and 3). The rest of these definitions are
at best partially true. For the present to ensure the imperfection found in defining the thesaurus
can be put aside, one can redefine it as "a treasury book of world-knowledge dealing with the
comprehensive concepts and information of words having been included and arranged either
alphabetically or semantically; where the semantic classification can be done according to subjects
and sense and sub-sense assignments of lexemes" (Pandey. 1995).

1 J.2. NATURE OF LEXICAL WORK : ART OR SCIENCE ?

Compilation of the thesaurus carries both descriptive as well as prescriptive orientations.
Thesaurus as an art can be surmised at the level of drafting of the model which has to be applied in
different phases of designing and then in the actual building up of the product. The initial phase will
depend on the planning as it exists in the compiler's mind. Here, he should be able to undersign
the pre-planned network cognitively. According to McGregor (1985:123), "Dictionaries are like
engineering feats. They must first be conceived and then written: first designed and then
constructed." Hence, not only 'dictionary' passes through two phases but also a theasurus. The

10



term 'design', in fact, is abstract or cognitive in its nature. The artifact of thesaurus compilation is
an outcome of the compiler's thought and memory. It is undertaken in the process of selection and
gradation.

The later phase of building a thesaurus has to deal with the translation of the cognitive
design on paper into an output performance including all information as per requirement to
complete proposed/aimed lexicon. Here, the topics taken into account are an anatomy of overall
network of lexicon providing the physical appearance and arrangement of entries in substantial
mode as intended to be set up. The second is a vehicle' for the first one. This part is mainly
concerned with representation.

Thesaurus as a scientific activity mainly relates with the linguistic perspectives related
to the logistics, or the representation occuring at the mechanism of designating its grammatical
category, representing its morphology -- in case of the compound lexeme and at the sub-entry
formation stage, and setting up of the citation/examples. Besides, it takes into account the socio-
cultural aspects as per requirement. The whole process is thus handled systematically and
scientifically. In addition, an electronic compilation looks up the computer corpus and
application. The mechanism involved in the preparation of an electronic thesaurus can be
classified under two heads : linguistic and non-linguistic perspectives vis-a-vis the electronic
enterprises. The former is a language-oriented avocation where the compiler takes care of linguistic
methodology - rules, principles, and procedures, by delineating the linguistic facts and
separating them out from the non-linguistic information, whereas, the latter is exercised only when
the compiler takes an assistance of a computer in facilitating the compilation of thesauri or other
lexicons. Consider the following diagrammatic representation of these distinctions:

Diagram 3 : A Classification Showing a Thesaurus as an Art and as a Science.

1.3.3. TYPES : ALPHABETIC AND SEMANTIC

As far as the number of languages are concerned, a thesaurus is usually compiled
monolingually. The classification of thesaurus is ingrained in its schematic content comprising the
module-format framed according to the modes of representation of lexical entries and their
meanings. In this regard, in fact, the thesaurus can be contrieved into two frames due to their
variation in arrangement of lexical entries where one may have alphabetically arranged entries and

II



another may be based on semantically classified arrangement of entries. Although being different in
nature, they share the same subject having synonymous and antonymous representation. In fact, they
have their own approaches. Let us highlight some of them.

1.3.3.1. THE ALPHABETIC THESAURUS

The alphabetic thesaurus is framed consistently with entries arranged alphabetically
(depending upon the standard arrangement or order of letters in the source language or following the
English alphabetic order- especially if the language concerned has adopted the English script to a
large extent), e.g. the theasurus of synonyms and antonyms. Any entry can be searched out and
spotted here at a single place, i.e. at its respective alphabetic order-cum-place. The compiler
assumes that the readers or users know the sense-implication and assignment of the given lexical
item once they are discriminated for their context. It has a homogenous representation. The
crucial fallacy of alphabetic thesaurus is that there is no way to define a lexical item, except only
by giving synonyms. But sometimes, especially in Indian languages, there are such mono-words
which do not have any synonyms but which can nevertheless be defined. These can be either ignored
or taken into account in order to just to decode it by adopting misleading synonyms with intuition
of rationalization of sense-representation.

13J.2. THE SEMANTIC THESAURUS

The semantic thesaurus is formulated according to subject-matter and their sense-domains.
Here, an entry can be easily searched out through the devives of index and/or cross-reference. The
compiler assumes that the readers do not know much about the entry and its sense-assignments
being searched. But he would like to elucidate about that respective entry and its context-bound-
semantic usages with some annotation. Unlike, the nature of homogenity. which is obviously
possible to find at times in the semantic correlationship among the entries, it is noticed here that
especially in an electronic thesaurus-model the alphabetic arragement can be safely ignored as it is
taken care of by the programmes anyway. But it occurs at two levels : at the inter-contextual level,
the arrangement carried out a subject-domain search as in literary, scientific, technical, and legal
contexts, whereas at the intra-contextual level, especially in the subject-wise classified entries, for
instance, the Hindi words, janma 'birth' and youth 'adult' belong to a particular domain in our
scheme of things, i.e. SELF, and therefore, they will be grouped under SELF domain in their
respective place.

1.4. LEXICOGRAPHIC COMPILATION : LINGUISTIC APPLICATION

Linguistics in its theoretical as well as the applied areas accommodates lexicographic work.
Through the application of linguistics to dictionary-making, the lexicographer sorts out the lexical
problem precisely. In what follows, a brief description of the areas in linguistics and their
contribution to lexicographic compilation is given.

1.4.1. THEORETICAL AND APPLIED LINGUISTIC SOURCES

A brief account of areas and approaches in linguistics and their utility for lexicographical
work is given below :
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Theoretical
1. Phonetics
2. Phonology
3. Morphology
4. Syntax
5. Semantics
6. Pragmatics

Applied
1. Sociolinguistics
2. Psycholinguistics
3. Ethnolinguistics
4. Historical Linguistics
5. Computational Linguistics
6. Statistical Linguistics

transcription
its account

GC, WFR and Derivation, etc.
syntactic functions/locus, case trapping
meanings, etc.
contextual usages and constraints

social accounts
thematic intention
cultural information, etc.
historical development, etc.
computer applications
statistical accounts of language

The linguistic approaches to the lexicographic compilation enables the lexicographer as well
as lexicologists to identify and decipher the basic problems with lexical items. With the help of
phonetics and phonology, the compiler can give an account of pronunciation and its variation caused
due to the regional influences. These linguistic sub-disciplines also account for the flexible resource
of the rule and gives the procedures of phonemic interpretation of pronunciation and also gives a
descriptive representation of pronunciation variations. The morphology plays a vital role in
determining the lexical items in terms of their root form, base form, derivations, and the inter-
connection between and among words - especially in compounding, abbreviations, and
acronymization. The lexicographers and the lexicologists must have morphological interpretation
insights to undertake the description of an item or in hypothesizing about the internal composition of
lexical items. The configuration of a lexical item is accessed through its morphological
structuration. The exposition of derivational forms of a lexical entry is analysed by certain
morphological rules called WFRs. The nature and apportionment of affixation processes involved in
the derivatives are marked and classified according to the functional as well as positional
approaches. It also gives an account of the base and its roots. Whether a lexical item stems from a
particular root, or whether it is a polysemous item, etc. are tackled by the etymological explication.
Like morphology, the syntax also provides a clue to understanding the position and function of the
lexical items. The semantics and pragmatics also enable the compiler to sort out the problems of
synonyms or equivalents. The compiler can then decide about the contextual usage of a particular
lexical item.

The disciplines under applied linguistics are equally useful in the compilation of
dictionaries. A historical or an etymological dictionary provides the clues for the historical
development and etymological interpretation of lexical items. An equally valuable information on
entries come from applied areas such as sociolinguistics. Similarly, psycholinguistics provides the
necessary extralinguistic information related to the intensity of the lexical items which are crucial in
their contextual analysis. Ethnolinguistics also gives the details about the variation in use fron one
ethinic group to another within a speech community. The computational linguist assists the compiler
to decide how the computer can be helpful in compiling a dictionary. The statistical linguist also
enables the lexicographer in terms of the frequency count and other statistical information on words.
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1.4.2. COMPUTATIONAL LINGUISTICS: AN ELECTRONIC STRATEGY

The present era has been a 'witness'to revolution in computer-production and application
in different realms - language, science, business, and technical corpus with congruous
developments - speech synthesizer, morphological analyzer, and data management system and
programmes handled with the help of softwares designed for machine language-codes. To name
some important computer applications that deal with human language, one has to depend on the new
discipline which emerged as a result of collaboration between 'Artificial Intelligence" and
'Linguistics', and which is called Computational Linguistics. Computational Linguistics is a new
technical discipline which emerged only in the recent decades as a part of Applied Linguistics
with an agenda to fulfill the requirement of effective inter-communication through the machine as is
required in the world context. This kind of development is required in the exchange of valuable
information within a short spectrum of time. As expected, application of the computer has created a
revolution in the Linguistic Study in general, too.

Natural Language Processing or NLP is the sub-discipline of Applied Linguistics mainly
related to the application of the computer in the study of language. The basic aims are to make it
possible to use natural languages to interact with the system as well as use the computer system to
analyse or synthesize natural speech. Under this sub-discipline some branches of Linguistics, both
theoretical as well as applied, are studied. The nature of application of the computer and the
practical utility of it depend on the the nature of work. For instance, in dictionary building, the
lexicographer takes the help of computer in feeding/storing the data and in manipulating it to see if
word generators are in order or to think of possible neologistic patterns. All these data are then used
for the preparation of the electronic dictionary and thesaurus. The advances in programming make
it possible to handle the related work exhaustively as intended by the linguist/programmer. The
positive motif behind establishing this technical application is due to utilizing the system to get
maximum benefit and to get the work done precisely. Moreover, it helps to save time and energy
which are the crucial factors among the human resources. Obviously, to come across the problem
of time and energy, one has to make use of some technical aids; in such cases, the linguist takes the
assistance of computer to fulfill the goal. Moreover, the work carried out with the assistance of
computer is expected to meet the required precision and perfection in nature. The present work is
obviously an instance of using the advancements in NLP in lexicographical work.

1.5. ORGANIZATION : CHAPTER-WISE REVIEW

The research carried out in this thesis can be divided into theoretical perspectives of
thesaurus, viz. the lexicological details as well as practical aspects of lexicography including
computer applications the highlight of it being an innovative semantic classification which underlies
the design of this programme. The thesis is divided into five chapters which are as follows:

The first chapter entitled INTRODUCTION incorporates the preliminary current remarks
on the lexicographic traditions - from the ancient Indian to the electronic, the motive being to
underscore the importance of such research assignment. The critical highlight of it is the definition
of thesaurus, its types - alphabetic and semantic, its nature - both as an art and as a science, and a
discussion on the computational linguistics and NLP along with its different perspectives. There is a
brief account of the thesaurus in general along with the alphabetic and semantic types. The present
work is chiefly a semantically classified thesaurus, and therefore, the main focus is on this theme.
The alphabetic thesaurus does not require such attention as it is more like a list of synonyms.
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The second chapter is titled THESAURUS : ATTRIBUTES AND FORMATION dealing
with the multi-dynamic nature of words as seen in terms of time, space, and region. A brief account
of the attributes, categories, approaches followed in compilation, drafting system and devices show
its diffrent dimensions. The form-sense relationship and the critical observation given by some
experts are highlighted here with some propositions. This chapter provides a comprehensive
exposition on dictionary-making in general and thesaurus-compilation, in particular. It covers the
extended information of the previous chapter, i.e. introduction, where a brief literature was made
available on the complications involved in this kind of work. Here, the semantic deconstruction and
reconstruction are highlighted as lexical semantic theory. Moreover, this chapter gives an account of
the computational linguistics in respect of its application in preparing an electronic thesaurus. It also
highlights the theoretical perspectives of the computational linguistics. The nature and range of
application of computer in the linguistic research, especially in the lexicographic compilation, is also
considered in detail. It also comprises a description of the linguistic problems and their solutions
through the artificial intelligence methodology. The knowledge-based application in language is
considered here as the exploration of linguistic entity and logical ideation. The lexico-semantic
approach to the lexicographic and lexicologic determination are discussed in brief. The idiosyncratic
properties of the lexical items are also highlighted.

Moreover, the second chapter also deals with the attributes of the thesaurus in general and
electronic thesaurus in specific. This issue is given at the rate of theoretical features which are
required to determine the thesaurus-network. The attributive features of electronic thesaurus are
highlighted in terms of the entry arrangement by following certain well- defined strategies and
parameters. Those parameters and strategies are discussed as methodological and theoretical set-up
for the proposed electronic model for Hindi thesaurus. The grammatical categories, meanings,
derivation, spelling variation and so on and so forth are supplied in detail. This also deals with the
methodological formalism of creating an electronic thesaurus. Here, the existing thesauri are
scanned in terms of their characteristics - entry formation, application features, infrastructures, goals.
and coverage range. Moreover, the nature of thesaurus is pointed out with the citation of some well-
known models of thesaurus. In terms of framework, it is divided into two classes : oriental and
western models. For oriental, we have selected models right from Sanskrit language to modern
Indian languages, whereas, in the case of western model we have selected from English language
with different infrastructures.

The chapter three, namely. SEMANTIC DOMIAN-ASSORTMENT presents the
classification of the world knowledge which is divided into eight broad classes. There is a brief
discussion on the semantics and associative meanings or on the environments of each semantic
class and sub-class, but there is not much detail given here, since the categories and classes are
discussed here without examples. The semantic domains as given in the chapter comprehensively are
claimed as typologically valid to the extent that they are applicable at least for the South Asian
languages, but these can also be claimed to be fairly general, if not universal. Here eight broad
classes are also shown alongwith their sub-classes. The sub-classes are further divided into sub-
subclasses and this goes on in a hierarchical manner. The sub-classification of its higher class or sub-
classes are determined logically and as per requirement. The entire network is of course constrained
by the current state of knowledge and native wisdom.

The chapter four which is entitled ON-LINE NETWORK is a computer programming
oriented chapter dealing with the application of computer in the preparation of Graphical User
Interface (GUI) which makes the actual intercommunication between the user and the computer
possible. For our purposes here. Visual Basic 5.0 has been selected to prepare the GUI and to
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interlink the database in order to display the input as output fashion. The whole chapter outlines two
important aspects of the thesis. The first is related to the introduction of the package. The
introduction of Visual Basic 5.0 is shown through the its run-time screen display in order to show
the utility of the package in the preparation of an electronic thesaurus. In this context, the theoretical
aspect is concerned only by providing the points rather than giving a detail information because the
aim is not to give an account for the package but to show the applicability of the package in
thesaurus preparation. The second aspect is concerned with the actual design created here based on
the GUI. There are six screen displays alongwith the thirteen information screens which are
highligted. The properties of these screen displays are used to show different aspects of the entries
in this chapter. The functions of those screen displays are discussed in a precised way. Moreover, the
interlink among the screen displays are also given briefly.

Charpter four also shows the thesaurus as an on-line network viewed from an electronic
theorem point of view. It displays almost all recorded input into output alongwith processing and
implementation. In this technical chapter, the attributes of present modules are given. The data base
model and the query system and its range are discussed here in precise terms. The algorithm of the
data base design is also discussed in this chapter. An introduction to the computational
lexicography and computer as an electronic machine. The application of computer in lexicon
preparation, especially thesaurus-building, is discussed in detail. The function of computer as a
compiling tool, or for programing implementation, and the accessibility and capability of the
programme are also dealt with here. As a theoretical chapter, it deals with the computational power
in thesaurus compilation. The solutions of the complexity in the compilation of thesaurus are
highlighted. Moreover, it shows the nesting of the different attributes as formatted in the database
form. It also introduces the Microsoft Access database system. It also contains some screen displays
as introduction to the Microsoft Access 2.0.

The fifth and the last chapter entitled CONCLUSIONS includes the concluding remarks
regarding utilization of computer in compiling an electronic thesaurus. The limitations and gains
in all such thesaurus-creation endeavours are also noted. It also consists of what is the present and
future utility of proposed model of thesaurus for different purposes. Moreover, the future of
computational linguistics, especially of computational lexicography, are also discussed in brief.
Moreover, it also highlights the application of the computer in natural language processing to create
user-friendly tools to generate mass-use. It also gives a brief account of the limitation of the current
model and its reasons.

1.6. SUMMARY

The lexicographic work in India has a very old tradition which has been existing right from
the Vedic period to the present times with different profiles - models and varieties. The compilation
of lexicon - a dictionary or thesaurus was always considered essential here because of usefulness of
this tool for language-understanding. The output of lexicon depends upon the subject matter,
availability of source, range, and the readers. With the development of language, it is quite difficult
to select all possible existing words and their manipulation but one can, at this stage, go for a fair
sample of words of a standard language. Such practical problems faced by a compiler can also be
sorted out with an electronic device now. Therefore, the compilers must make use of the computer
to bring in uniformity in compilation of lexical entries with minimum effort devoted to get the
maximum output. The computer as a compiling, contextualizing and cross-referral aid enables the
dictionary-maker to optimize his or her time in compiling a lexicon which can perform this a multi-
dynamic function.
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CHAPTER 2

THESAURUS : ATTRIBUTES AND FORMATION

"The lexicon has come to occupy an increasingly central place in a variety of current linguistic theories, and
it is equally important to work in natural language processing. "

-Levin (1991:205).

2.0. PRELIMINARIES

The current era demands exhaustive use of computers in language analysis and application in
the fields of speech recognition and synthesis, morhophological analysis, sentence parsing,
semantics as well as in discourse analysis, and lexicon preparation. In the case of lexicon-building,
a large part of which requires mechanical handling of a huge database, the computer helps in various
ways explained below. The computer is an electronic machine used to compute some complex
vocations related to computation and other solutions which are manualy difficult to carry on and are
time consuming. All given tasks can be solved within a very short time. Broadly, in terms of
functioning, computers can be identified with two aspects: hardware and software. The hardware
broadly refers to three parts : (1) The keyboard consisting of various defined keys used to type
characters, numbers, and mathematical signs and having certain function keys such Tab. Cap
Lock, Shift, Ctrl (=Control) and F(unction) keys etc. (2) the central processing unit (CPU) which is a
store-box that packs in the hardware mechanism consists of electronic mechanic devices used to
process the information loaded in through the help of keyboard, and (3) the monitor which as a
mirror displays the visualized information fed into the CPU through the keyboard. The software is a
packege used to mould, categorize, arrange and represent the data depending on what one wants to
do with it. The data feeding and its use depend upon the nature of software as well as dictate as to
what kind of software is required. The software is made differently in order to fulfil a user's
requirement of developing packages. The input to output process is tackled by the software. It
containing electronically-sensitized storage cells comprising machine's 'memory' called locations or
registers.

2.1. COMPUTATIONAL PREMISES

The use of computer in compiling lexicon, especially thesaurus, is very practical,
worthwhile, constructive, feasible, and productive in terms of "automation' in this building process
which might be semi- or full/complete in nature. The rational objective behind the "computer-
use' is to get the maximum output based on an input with least substantial efforts. The task given to
computer to manouver the data at hand is performed by it automatically which enables user to
manipulate it more precisely and scientifically in comparison to manual efforts needed to do so. The
practical benefit of computer use to compile a lexicon or thesaurus is that it can help at both stages
of data management and its manipulation.

2.1.1. COMPUTATIONAL LINGUISTIC ALLIANCE

The conceptual contrivance of MT gives congenital birth to electronic thesaurus or lexicon.
The electronic thesaurus, as a sub-module of MT, is used to handle textual analysis and synthesis.
Though it is a challenging task of shifting from numeric premise to alphabetic symbols or signs, but
at the current stage of development of computation, they become a reality. A textual analysis requires
recognition and representation of texts as a knowledge based system. Regarding the application of
computer in language study, one is constrained by linguistic rules. Therefore, different scholars have



given different view-points of computer assisted language study. Knowles (1983:183) had
highlighted three scholars' views, as given below, about the application of computer in language
study:

Garvin (1962) __*. Demarcation of three modes of computational linguistics :

1. language data-collection,
2. computerised applications of linguistic research results, and
3. automation of linguistic research processes.

Lamb (1961) _^ Overture of a five-fold sub-divison :

1. a computerised production of 'aids' to linguistic - and also literary- analysis,
2. language 'automation' - both analysis and synthesis,
3. the simulation of language dynamics,
4. information retrieval, and
5. the statistics of linguistic phenomena.

Martin (1974) —• Four ways of computer use in literary and linguistic applications :

1. as a classificaton machine,
2. as a calculating machine,
3. as a control/checking machine, and
4. as a simulation machine.

Let us recall what Batori et al (1989:XVI) had pointed out in this respect: "A theoretically
oriented definition of the location of Computational Linguistics as related to linguistics would start
out from the importatnt role of data processing in the research field and specify the interdisciplinary
links between language and the computer from a linguistic angle." The critical elucidation regarding
the location of Computational Linguistics, as shown in the above statement related to the data
processing, and elucidated to the restricted sphere of language processing as carried out in textual
processing. The computational linguistic research has bi-directional conceptions of language-
orientedness and computer-aid as interdisciplinary and concerted application of Artificial Intelligence
and Linguistcs. As far as 'language-oriented research' is concerned, its accessibilty covers different
areas of language depending upon linguistic procedures and principles. It is a natural language-
oriented knowledge-based practice. In the case of computer-aided research, application of computer
in the linguistic analysis assumes centrality, where the linguistic phenomena are accessed and
processed computationally depending upon the efficacy and capability of the system used. Hence, the
notion of natural become artificial here. The pragmatics of transition from the 'natural' to the
'artificial' is still an evolving phenomenon.

The computational linguistics is born as an outcome of the co-relation between Applied
Linguistics, the application of computers to linguistics, and Applied Artificial Intelligence, where
the problem in language-oriented research is resolved. Batori et al (1989:XVI-XVII) observes the
innovative perspective in Computational Linguistics, when he says. "The autonomy of Computational
Linguistics can be justified by innovations that are assigned to four levels of knowledge." These
levels of knowledge are as follows :
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1. The new methods : Adoption of new and different philological models rather than using the
usual ones in order to solve the problems of language data-processing and
text-processing.

2. The new insight: The problem of the data-processing or text-processing can be handled with
appropriate amount of rectification which opens up a new perspective of
computer-aided research.

3. The new type of problems : The advance computational and technological applicability to
language research gives birth to the problem of degree of application, i.e.
full or partial, in terms of automation in processing and accessing the
expected output.

4. A new structuring of the field : The language analysis in terms of data-processing requires a
comprehensive scheme of field set-up with appropriate infrastructure, unlike
the conventional linguistic field set-up.

These innovative views of Batori et al show the methodology of novelity. Each application
will be off-beat as compared with the previous module alongwith a precise problem solving strategy.
The novel model had more efficiency when compared with its proto-formalism. According to this
position, the cognitive science is also a part and parcel of Computational Linguistics, when Batori et
al say, "So Cognitive Science and Computational Linguistics are not rivals or mutually exclusive
conceptions. The accentuated interdisciplinary, especially the extending of the horizon towards
psychology and the study of volitional aspects of language (ranging beyond pure information
conveying) are also attractive perspectives for Computational Linguistics, especially in the area of
language simulation." (XVII). Now, in the current standing, the computer is used as a fast, capable
and efficient tool for accessing and solving problems of respective disciplines.

2.1.2. DYNAMIC PERSISTENCE : COMPUTATIONAL LINGUISTICS

In the previous section, we have seen different strategies proposed heuristically in respect of
Computational Linguistics. Computational Linguistics, as a sub-discipline of Linguistics touches
upon or covers almost all areas of the theoretical linguistics. The views of the experts, as cited above,
is more or less as the basis in defining its specific area within linguistics. In the ongoing stream of
research in the hi-tech electronic system, the axiom for solving the natural language becomes the
ultimate mission of the computational linguist. Hence, any interrogation into the artificial intelligence
which touches upon the nature of language and cognitive capability contribute significantly in
developing this field. In fact, although computational Linguistics is a relatively new discipline, it is
growing quite expeditiously. But, still the question of disciplinary coverage is open - whether the
computer will be the substitution or adjunction to the natural profile of human dictum. It is quite
obvious that by birth and sourrounding, the deficiency is determined as an inheritance. Therefore,
computer as a man-made and man-governed object will always be under the control and constrain of
human cognition. But, it does not mean that in terms of capability, it will be lower than the man in all
respects. In certain kinds of job, it is superior to man. For instance, in the degree and time spent on
accessing data from a huge part of information, where human capability' fails to challenge the
machine.
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The computer, as a tool of assistances, is used in both Theoretical Linguistics and Applied
Linguistics. A number of major areas of Linguistics, viz. syntax, lexicography, translation, and
morphology, have benefitted from computational intervention. The computer is used in all these areas
as a tool implemented for complete as well as partial automation, as per one's requirement. Recall the
appropriate statement of Grishman (1986:6) in this context who gives his conception of
Computational Linguistics and Theoretical Linguistics in the following words: "Although both are
ultimately concerned with understanding linguistic processes, computational and theoretical linguists
have rather different approaches and outlooks. Computational linguists have been concerned with
developing procedures for handling a useful range of natural language input. They are (in general)
willing to accept approximate solutions ... understanding of the entire process of natural language
comprehension and generation." But still they are internally dependent upon the shades of each other.
Grishman (1986:6-7) further states, "Theoretical linguists, in contrast, have focused primarily on one
aspect of language performance, grammatical competence - how people come to accept some
sentences as grammatical and regard others as ungrammatical. They are concerned with language
universals - principles of grammar which apply to all natural languages - and are interested in finding
the simplest, computationally most restricted theory of grammar which can account for natural
language. They hope thereby to gain some insights into the innate language mechanism which enable
people to learn and use languages so readily. In their efforts to evaluate alternative theories, they are
often led to study peculiar sentences which some computational linguists would regard as
pathological."

The linguistic argumentation that underlies in this position on the natural language analysis
being presented here is a conjecture which works as a methodological strategy. Practice of
exploration of language in terms of its development is based on periodic endurance having time
bound flow right from the origin to current development and application. Such penetration aims at
identifying the language characteristics as a chronical semantic and orthographic development. This
type of linguistic attitude towards exploratory research gives an account of the presuppositon of the
linguistic set-up in terms of naturality or a kind of distinctive linguistic orientation. Language, as a
consequence of continuum statrum is considered as a conspicuous ideational process: where words as
individual strings of a whole linguistic entity mould and are moulded in a come-and-go process in the
following contexts :

Diagram 4 : Linguistic Exploration and Language as an Ideational Process.
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The language, as a spheric entity carries sensible discernment under some kind of shape and
shade which is used as a means of communication. The process of language development, in terms of
sense assignment, modularity, and means, is a continuous innovation. The continuity in
pragmatization can be motived by past experience depending upon the linguistic changes - in
orthographic shape and semantico-pragmatic shade. The development in a specific environment and
context justifies its synchronized explanation as a part of dichronical perspective; where this
synchronized explanation is marked as an innovating idea having string-like-standpoint in a periodic
fashion. In order to set-up any kind of thesaurus, especially a semantically classified thesaurus, one
can follow well defined theorem having the capability and potentiality of giving an account of
synchronized explanation in terms of semantico-pragmatic shades. Indeed, it requires scientific and
logical thinking over a rational assesement of it. The evaluation of linguistic fact carried over in
terms of the historical perspective of language development and application in synchronized strings
is a factual decision as shown in the following diagram :

Diagram 5 : The Development of Words in different Periods as a Continuous Process and their
Evaluative Motives.

The significance of language as a part of a universal schema nested with the communicative
process and the artificial language with its own philosopy and reasoning, we assume that the idea of
a thesaurus was conceived within the framework of a certain linguistic paradigm but soon this
paradigm had stopped being really influential. Once this type of word collection was a common thing
in the world, and it went on attracting the attention of people because it could serve some of their
practical needs. The artificial language is a knowledge-based phenomenon. The mobilization inspires
the experts to attain the peak of language application through automation-aids within worldwide
space. Universality of language is still a question open to challenge - whether the efficacy of artificial
being (i.e. through an electronic machine) can be used to process and access human language to
cover its pragmatization of application. Still the goal is quite far to reach. Of course, the natural
language has its own vitality as contrasted with the artifial language which has only restricted
application at present.

It is universally true that each and every construct is bound by its own limitation. It is not
surprising, therefore, that natural language has its own limitations. The knowledge in any one of them
affects the semantico-pragmatic judgement of linguistic application due to the vary nature of a native
speaker's innateness and also because of context. To comprehend the sense and its context, one
should have world knowledge. Hence, world knowledge does not refer to the orthographic shape and

21



to very little knowledge of application, but it refers to the comprehensive application with all possible
senses assigned in different contexts. So, the word becomes the heart of the language.

Though computer is 'heartless', it can nevertheless 'understand' language having its own
register and encoding system. It keeps the interaction with the human being through the codes. That is
why it is an interpretator and a creator, too. The computer becomes more capable in processing the
language for lower level applications. But it may be possible that it can go nearer the human
understanding by encreasing its capability as noted in Garvin (1966:XI) statement, "The first-named
characteristics of computers can be called their data-processing capability, the second, their logical
capability. The data-processing function and the logical function can be used as the two poles of a
continuum on which the nature of linguistic problems and their solution with the aid of computing
equipment can be discussed."

2.2. LEXICO-SEMANTIC ALLOCATION

The semantically classified thesaurus is by nature based on the semantic network, especially
on the lexical semantic standpoints. This is a device to look into the application of the word usage in
the specific contextual set-up. It also enables the user to recognise the semantic quintessence of the
contextuality. Recall Pandey's (1994:163) statement in this context, "The nature of semantic
perspective in terms of lexicographic work, i.e. compiling dictionary, is mainly pertained to the two-
fold-relationship between lexical item and its possible meaning(s) at horizontal level and between one
meaning to another meaning at vertical level." Though it is very difficult to handle the lexical
semantic in the thesaurus, but in the computational application such problem can be sorted out with
serious computing effort. Regarding to the complexity, Hays (1967:17) says, " Linguists have to
deal with more complicated materials, and deserve better tools than simple index registers for keeping
track of them."

2.2.2. PERIMETERS OF WORD

The multidynamic nature of a word which is our product of the region where that word
origined, time referring to the particular period when it was coined, and space referring to the
development of the word up-to-date and its place amoung other similar and related words, explain
these variations and account for the interrelationship which helps in assigning meaning to it. The
nature of a word is determined by its usages and contexts which give insights proffering prodigious
profile of semantic assignment. The nature of a word can be categorized in terms of following :
semantic range, positional nature, referential nature, and functional nature. They are
comprehensively highlightened in the following passages. Hays (1967:174) says, "A dictionary can
contain an encoded semantical analysis of individual items. For instance, this can take the form of a
hierarchical classification of meaning, somewhat like the organised listing in Rogefs thesaurus."
Though his view regarding to adjacent appraisement and solutions related to the semantic application
to dictionary preparation, which is more appropriate to that of thesaurus.

2.2.3. MULTEDYNAMISM AND IDIOSYNCRATICISM

Word conveys certain references by implying the sense-representation associated with its
semantic implications. In fact, the nature of a word, in terms of semantic implicational coverage,
can be considered as plain or direct and idiomatic. The idiomatic here refers to the suggestive
meaning of a word (having many semantic assignments), whereas the plain refers to the direct or
primary meaning of a word. This distinction mainly depends upon the semantic coverege related
to the possible context(s) in which a word can be used. If any word occurs in only one context it will
be considered as plain semantic nature of word whereas in the case of idiomatic nature of a word it



occurs in more than one context. Moreover, the meaning assigned by plain mode of expression
is always static in its nature in all situations/environments. In contrast, the meaning assigned
through the idomatic mode of expression varies from situation to situation.

The other quality of word is its positional nature which can be viewed in terms of two
different perspectives — static and dynamic. The static nature of a word mainly deals with the
position which is always firm in most contexts without affecting or changing the meaning which is
merely one in number. But the dynamic nature of word refers to the multifacets of word which is
changable from one environment to another. In other words, the static nature refers to
unchangablility of word in its original semantic expression whereas the dynamic nature of word is
related to the use of that word in different situations alongwith assigning different
contextually/situationally suitable meanings.

A word mainly refers to either any concrete aspect of meaning related to the object or
ideation or to any flexible subjective ideation which mainly arbritrary in thought. The very nature
of referential aspects of word is due to the nature of the referent to which word refers. If the
referent is more concrete, unique, and objective the referential information conveyed by a word
will be objective in nature. In the case of subjective referential information, the nature of referent to
which references are made by the word, makes it more subjective. This flexible semantic scope is
related to the thought and ideation. The word functions differently in conveying its meaning. If the
expression is idiomatic in nature it will be said that the word connotates the meaning whereas if the
word is used to refer to the direct object without any idiomatic expression it will be said that the
word denotes the object. The word functions as a connotative agent to convey the secondary or
suggestive or supplimentary meaning while it functions as a dennotative agent to refer to the
primary or first meaning. The senerio of peripherical aspects of word in its semantic assignment-
context as discussed above can be presented in the following diagram given below:

Digram 6 : Representation of the Peripheral Aspects of Word and their Interrelationship.
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2.2.4. LEXICALIZATION: RECONSTRUCTION AND DECONSTRUCTION

The general lexicographical practice followed in this monolingual electronic Hindi thesaurus
is aimed to provide from a word to its many meanings and vice versa mapping system. The semantic
density of the lexical item covers the thematic reference oriented in the contextual sphere. Such
dynamic mapping is carried out within the language boundary according to its possible usages. The
Lexical Functional approach followed here provides necessary theoretical information to the practical
problems faced by the lexicographer when he/she compiles a lexicon. The different modules of
lexicon compilation undergoes certain lexicographical parametric channels in order to identify the
associative componential strings. The network of an electronic thesaurus framed with its own
enchancement gives the automatic resolutuion of the retrievals. The module proposed, as part of
research, is mainly based on the following theorem :

. Word, as an expression-media-unit, has potential power to express senses according to its
capability determined as in contextual domain. There are two processes involved in the
meaning determination. They are 'semantic reconstruction' and "semantic deconstruction".

The semantic reconstruction (SR) is a processes where the meaning of a construct can be
determined as an innovation involving the combination of the features of two senses of the same
word or other words. SR process can be intra-componential or inter-componential. In the intra-
componential process under the semantic reconstruction, the features of the two senses, assigned by
the same word, comes together in order to create its other senses. In the face of inter-componetial
analysis somehow the distant processes ocurring between two senses assigned by two different words
are important, where by combining the features of these two senses, the new sense is created which
assigns one of them as the appropriate sense. Consider the following illustration :

Diagram 7 : Semantic Reconstruction

The semantic deconstruction (SD) deals with the processes of weak and lost senses when a
word has more than one sense and due to certain course of the reasons, either it loses one of them or
becomes weak in its usage. This process can be shown in the following diagram.

Diagram 8 : Semantic Deconstruction
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• The semantic network of a lexical item is nested according to the determination of the context.
Indeed, the linguistic approach towards language analysis, depending upon its lexical usage, is
determined according to the speech community's conceptual points of view.

The inter-disciplinary linguistic approach is another way of viewing the interrelationship between
linguistic notions/concepts. According to Zgusta (1971:18), "the mutual dependence (or
interdependence) of "lexicon" and "grammar"... is of first class importance".

2.3. UNDERSIGNED MECHANISM

The meaning of a word is determined by the extraction process, dealing with the range of a
given word in usage. If it occurs at the lexical level application of the task of meaning extraction is
carried out at that level. But when the meaning concerns either sentential or discoursal level
aplication, the meaning of that word can be extracted at the respective level. The extraction process
will make the meaning representation easier, but such process should be clear in the principles -
giving unambigious clear-cut specific contextual sense. Recall Singh (1982:84) who says, "A
meaning is tentatively fixed for the word from the first extract. It is later on verified to its appropriate
meanings taken out of all the possible contexts." Indeed, the practical process becomes more difficult
when meaning assigning becomes dynamic. In such case, the lexicographer becomes handicapped
in showing the complete process of extraction of that meaning in the given context, but as a
clarification he will give some clues as reference either as cross-reference or in bracket within the
entry itself. Here two methodologies are adopted to show the cross reference. They are:

• Click twice in the Listbox of the screen display form 6 (see chapter 4) which will copy in the
Headword editbox of the same form.

• If the synonyms are a part of the same headword and if it exceeds the range of data fields defined
in the database, the cross-reference, as shown by the arrow, in the scheme presented below :
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The mode of expression itself conveys certain explicit meanings of a word. In the completion
of the speech cycle - from speaker to the hearer - there are so many factors governing the expression
and its reference. Normally, those factors can be classified into three components, viz. speech
orientation, transmission and perception. The speech orientation comprises the speaker's attitude,
behaviour, and physical condition. In the case of transmission of speech, the external sorrounding
governs the utterance. The perception as endpart of the speech cycle, is governed by the meaning
determination and interpretation.

2.4. SENSE-EFFECT-DISCRIMINATION

This is the right place to highlight the issue of defining meaning which has long been
trapped under the unending debate on what is the meaning of meaning ? Although to some extent, it
is difficult to define meaning in a perfectly acceptable manner due to the variation and critical
controversy underlaying various views expressed by each individual scholar. The interpretation of
'meaning' as a part of language, in terms of its formation and usage, could have an ideosyncratic
view based on the general perception of object. The subjective positivism and logical interpretation,
on the one hand, and objectivism with empirical interpretation on the other hand, may lead one to
take the naturalistic standpoint of language.



The mapping of meaning of a word is done by the thematic reference conveyed by it in a
specific orientation. The mapping system itself is a dynamic phenomenon which follows the lexical
functional approach comprises the theoretical information related to the word and its relationship as
well as usage with the extralinguistic sphere in order to express intended viewpoints. The reference
conveyed through the word assigning the senses is determined by certain processes and principles
involved in the meaning expression where the semantic application of a word is marked according to
the range of application. The linguistic as well extralinguistic application of language analysis
(including meaning analysis) depends upon the nature of social composition of a given speech
community. The case of the inter-disciplinary linguistic approach, as stated earlier, magnifies the
whole utterance according to the linguistic components. Each language has its own structure which is
well constructed and well principled in terms of application as well as formation. It should be noted
that there is no direct relationship between word and sense assignment, but in between, there is some
object- orientation which helps in designated recapiulation.

The componential analysis is one of the major approaches used to analyse the lexical units
having specific features. The identification of semantic features of a set/group of the lexical items
which are marked componentially, carry some common features which may be called the global
features. The important issue looked into in this research is that each language system has its own
system of construction and diction application. The lexical units are arranged according to the
language specific contexts-demands. Of course, the language carries some common features, i.e. is
called the universal ones. In a very rare case one lexical item has 'absolute' synonyms due to
'flexibility' of lexical usage. Though they have some similiarity in the semantic appilication at the
macro level but at the micro level they even differ form one another due to the context specific
application. The context specific application of a lexical item is sensitive' where the application can
be restricted to the net tip of the semantic locus. The task of the lexicographer is multi-modal because
he has to find out all the applications of the lexicon being compiled. In the case of thesaurus, he
normally follows some strategies, as in the earlier chapters, as they are the synonymous
representation and the semantic classification . The previous one deals with the entry representation
as in the listing-of-synonyms mode whereas the latter one with the arrangement of the lexical item
according to the the subject and semantic domains. From the utility point of view, the listing of
synonyms without giving any semantically covert information creates a problem to the reader in
finding out the exact contexually appropriate words. But in the case of the semantically classified
representation it makes the reader's identification of the problem very easier.

2.5. THESAURUS-QUIRK

Thesaurus, as a reference book, contains words arranged either alphabetically or
semantically conveying the information about the orthographies and sense-references. They are
meant to meet the specific needs depending upon the its nature, user's knowledge, and their points of
view. The nature of dictionary determines the coverage, utilization and the range of users. For
instance, the scientific dictionary will be restricted to the coverage of scientific terms, but not
literature of other disciplines. Dictionaries framed in the descriptive mode with a large amount of
data gives the frequently accepted meaning rather than giving the detail information about the rare
semantic application. But such information requires interpretation of the changes it undergoes and
acceptability. One may recall the statement of Gajendragadkar (1973:l3-14)~about the descriptive
nature of dictionary here : "Open-ended sets which are not delimited by means of a rule and which
deserve enumeration are included here. A descriptive dictionary in order to be truly useful to all types
of needs arising from different points of view, should not only utilise the dimensions of form and
meaning, the associated collocation, peculiar syntactic situations but also exploit the parameters of
dialectal variations and registral differences arising from profession, function, caste etc. It is obvious
that in order to be useful, the word entries are to be supported by suitable quotations and references.
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bringing out, in full, the distribution of the word in its various dimensions. The number and the type
of lexical items such a dictionary will include will depend upon the aim of the compilation and the
likely clientele it proposes to cater it. Words which are stablized in the speech community are given
in their accepted form and meaning."

2.5.1. ATTRIBUTIVE FEATURES

The arrangement of entries and its various uses, as a part of the dictionary-crafting, depends
upon the nature of the dictioanry. For example, in the case of encyclopaedic dictionary, the entry
contains the personal notes of writings, personal vita of important persons in the field and so on and
so forth. There are two types of the meanings, primary and secondary, which are widely accepted.
There is still controversy among the scholars about how to decide about them. Obviously, if it is the
question of sense assignment, the context will occupy the central place. Neither the context nor the
word itself can lead to any consequence of determination. But, taking decision over the determination
of primary and the secondary meaning is based on the nature and sense-assigning range of word. For
instance, if it is a mono-semantic word, the sense will be primary. And if it is a poly-semantic
(polysemous) word, one sense will primary and the rest will be secondary, depending upon the nature
of assigning ranges - lexical, sentential, and discoursal. Regarding the sense and its determination.
Kelkar (1973:63-64) says, "The critical test is whether the meaning is the one which will most
readily suggest itself to the user if the vocable is mentioned out of the context rather than used
within a context. In relation to a synchronic account of a language that is no longer current, one may
want to recast this test slightly : the basic meaning is the one that an editor interpreting and annotating
a text is most disposed to pick up so long as there are no clear contexual pointers in a different
direction. In the rare cases where a vocable may have more than one equally viable neutral senses....".

Grammatical information needed to assign in any kind of lexicon can be defined as the
'morpho-syntactic peculiarities' of lexical unit designated, in terms of parts-of-speech. gender, and
number, according to its fuctions in the context. There is operational interrelationship between
grammar and lexicon in such way as Jackson (1985) states out. "More precisely, a Grammar
describes the syntactic arrangemens of classes of items; it (Dictionary) describes the kinds of
grammatical "meanings" (e.g. plurality, tense) that may be realized in a language, and the formal
means (e.g. inflectional endings) by which those meanings are realized." The remarkable point is
that the thesaurus cedes only "grammatical category", but not "described grammar".

The definition of 'definition' in a dictionay is to give a concrete stability of concept
being explained in verbatim execution with the help of minimum well-set required words having
utilitarian acceptability in conveying the sense-assignment. It is quite obvious that defining a
word in 'concrete stability' covering overall excellent nuances of its sense-implication assigned in
all contexts is only to some extent possible due to what Bolinger (1985:69) advocates.
"Undamaged definition is impossible because we know our words not as individual bits but as parts
of what Pawley and Syder (1983) call lexicalized sentence stems, hundreds of thousands of them,
conveniently memorized to repeat -- and adopt - as the occasion arises. And also as part of an
associative network involving words of similar and opposite meaning, words of similar sound,
similar spelling, similar register, and affect." It is also quite true that nobody can drop down his pen
until one defines a word to determine its optimal significance enclosing almost all. to the possible
extent, contextual semantic references.

The lexical meaning, here, just stands for the synonyms (single lexical unit) of a
particular headword. The lexical meaning may be referential, adoptive, denotative, or connotative.
Recall the factual and logical arguement of Laird (1990:x) here who says. "'A thesaurus ... can help
by providing words that are not very close synonyms but do provide the writer with a better way of
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saying what he wants to, especially by using concrete words, names for real things." It is widely
accepted that form and meaning is coherently interrelated. It means without form there is no meaning.
In case of lexicon, besides simply semantic theoretical application, this 'form-meaning relation' can
be advocated as well as judged at two-folded dimensions. The first deals with 'head-entry"
functioning as form and its semantic shades functioning as conventional expressions and
conveyed through other signs (words) which are considered as meanings of it. Therefore, they
(headword and its semantic shades) are entitled under the concept of 'form-meaning relationship".
Likewise, the meanings (synonyms) of a particular head-word, encoded by some physical properties
(orthographs), function as forms because they have taken some physical conventional signs and
then the head-word in each case itself functions as meaning. Such relationship one can advocate
either within the same entry where the head-word functions as the main entry or in the respective
place of its semantic shade where that head-word comes under meaning sphere as semantic shade of
its meaning. The practical use of this format helps the user to get more comprehensive information
about the usages of lexical item taken into search.

The compilation of thesaurus or other kinds of lexicon passes through some channel
namely selection, gradation, and representation. These processes are mainly based on the aims and
objectives of underprepared lexicon where the orientational dimensions, viz. the range of lexis,
network of representation, aims of compilation, involved language(s) with its structure,
stipulation, and limitations, and the readers are taken into savoir-faire verifiably. The process of
'selection' is carried out at two levels : manual and computational. The previous having with
multifacets ensues at the echelons of subject-domains, and lexical availability alongwith their
grammatical function, and semantic implication in all situations. Such work is mainly conducted
only with the staff of pen and paper. The latter includes an account of computer application utilized
in terms of selection of software, and network. Thesaurus, like other lexicons, is an open ended
wordbook consisting of hundreds of thousands lexis alongwith other required information, viz.
grammatical information. The compiler has to select maximum possible lexical items and their
semantic shades having multidynamic dimension such as dennotative, connotative. figurative,
referential, and objective. Here, in this research work, the selection has been done with restricted
data containing the lexemes belonging to the different subject-domains and senses, and sub-senses
used commonly and frequently among Hindi speakers. The subject-classes that are not taken into
contemplation in selecting words here include neologisms, proper name, archaic words, pure
Sanskritised words, dialectal words, and lone or borrowed words.

Gradation with higher step of process of compilation sorts out the material unworthy of
compilation. Hence, the vocation of grading of the material being used for compilation is processed
to finalise it. The selected material (lexemes and their meaning-shades) is difficult to compile in the
lexicon. Therefore, one has to possibly make a choice about those lexemes and thier semantic shades
being included. The graded material is represented in the mode of pre-well-defined assorts. The
present research precisely intakes the representation comprising the feeding of data (i.e. adequately
selected and graded lexical items alongwith their meanings and grammatical information) for
promised output. The sense representation can be classified either in the individual mode or
globally. In the case of individual mode, the senses of particular lexical entry and in the globle
mode, the subject-domains are taken into account.

Preparation of thesaurus has to settle some practical problems of compilation such as
variation in spelling, ordering of grammatical category, numberization of semantic assignments,
nature of cross-reference, and indexing system. The peculiar feature of language is varying in
spelling but having the same meaning(s). Such variation is found due the variety in pronunciation of
words of a particular language spoken by a segment of the speech community. Like other
languages, Hindi has also some variations. For example, y and j are alternants as in the Hindi
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words vogya which can also be written in its alternative as jogva and likewise, as in vamunaa
and its alternative lamunaa. Such varitions are considered here as free entry by showing
equality in semantic assignment. But for machine-readable compilation, it is tackled only by
feeding variants and by marking equal (x = y means x is equal to y) in programme. Here, x stands
for one lexical item and y for another.

Like other devices, numberization is essential one because it helps the readers to
understand the meanings classified in more than one sense-group according to their approximate
assignment. The manual thesauri or other types of lexicons require it only to show or distinguish
between approximated meanings, whereas for electronic thesaurus it is not essential except only in
terms of codification and marking record numbers. The cross-reference is used to nest the whole body
of dictionary/thesaurus. It has two types : proceeding (•*— ) and preceding ( —• ). The first one help
the user to find the reference of that entry which occurs on later page(s) or on the same page but
should come afterwards. The second, unlike the first, helps the user in searching backward reference
from the original point. The cross-referent can be given at any level of entry according to necessity.
As markers, the following devises and signs are used : see. c.f, <number>, and some other kinds of

hints. The cross-reference marker is always given within the small brackets.

The index device is used to find out the location of respective entry being searched. For
manual purpose, it can be represented into the following manner.

1. Giving all pp (page numbers), e.g. X (name of lexical unit) 1.5.10

2. Marking only the first occuring pp X x (i. e. any number of pages where the reference
of lexical unit is being searched) and then going through cross-reference device to the
respective place. It helps the user to enter into the body of text. But for electronic use
it is not taken into formation except in case of indexing the entries which are done
automatically during data feeding.

The suitable approach aids to direct the research work in proper manner with appropriate
output. Here, two types of approaches are followed in compilation. They are associative semantic
approach and free-form-entry approach. The semantic thesaurus is intricately related with
classificatory system where there is a contextual consensus conveyed through a lexical unit
dominated in meaning arrangement. Obviously, each lexical item has its own semantic flavour and
sphere, but (it) also shares some countenances with others having their own value. According to
the degree of approximation in sharing features they are put into a group or into a system.

The lexical items being included in the thesaurus should be arranged as free lexical entry
rather than by making sub-entry which enables the manual or electronic compiler to utilise and to
process congruently. Katre (1965:21) made a satement where he focused on lexicon in general but it
is also equally applicable to thesaurus. He rightly says. "The lexicon is an inventor} of the free
forms of language arranged systematically, and against each form are shown their functional load of
meaning in each distinct meaningful situation."

2.5.2. THESAURUS CONSIGNMENT

As one can notice from Katre's (1965:21) statement, the central node of the thesaurus is the
semantic representation to be taken into account to consider the meaning representation. The
semantic expression as an essential component of lexicographic work comprises the multi-
dimentional usage of meaning of a particular lexical item. The semantic attributes (meanings) of a
lexical item are precisely framed according to the order of nearest to nearer in order to show the
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frequency and precise usage of that particular lexical item in the specific context. Though most of the
thesauri as well as dictionaries have been compiled in order to provide an equivalent or synonyms of
an entry rather than being intended as a way to outline the concrete picture of sense-assignment.

The equivalent/synonyms are given according the possible contextual usages of that lexeme. But the
compiler can never be able to give the same sense-effect through equivalents/synonyms because
"The semantic range of a lexical item, as widely accepted, is inherently embodied in such a way
that the replacement of it by some other lexical items, whether it is synonyms or equivalents, cause
the space between the original usage and the substituted one. Transfiguration of only certain
semantic features of the lexical item which is filtered out in the substituted lexical item having its
own sphere comprises with particular semantic values which eliciting the inconsistency between
them atleast in one sense-representation" (Pandey, 1993). The thesaurus is a unilingual work where
the task of compiler is to overcome such problem by taking an account of Katre (1965:36)
suggestion, viz. "If the lexicographer is operating with a unilingual lexicon he has the additional
responsibility of supplying accurate definitions ... The definition should really cover the content of
the word and not contain either more or less than the content; such a definition must be able to
take the place of the word in the chain of utterance without any change in meaning."

The whole substances of thesaurus entry consisting of all exhaustive relevant information
according to its application are related coherently in unique pattern, which can be divided into three
broad categories - form, function, and semantico-pragmatic implication. The form is related to the
physical property (i.e, graphical convention) which stimulates certain functions dealing with the
information of the characteristics of the lexical item, viz. the detail about pronunciation,
grammatical and usages, assigning the concrete sense refers to the real sense or idea which enables
the reader to get the real picture intended to convey through that particular lexical item in the
given context. The whole argument can be viewed in terms of the following diagram:

Likewise, the relationship within the lexical item can be drawn in terms of labelling just as
the linguists and lexicographers have designated to the different part of the lexical item. The
following diagram represents the inter-unique-relationship within the word. Here, we can see that the
Lemma functions at the head of complete lexical family which governs the grammatical category
because of its own nature whereas the sense representation (which are mostly either synonyms or
antonyms) is governed by the grammatical category by controlling and assigning the same
category to which the Lemma belongs. In fact, as far as semantic assignment is concerned, the
semantic representation vary due to the different usages of lemma.

A critical evaluation regarding the data selection and the fixation of the sources is a
prerequisite in planning a thesaurus. Though the thesaurus itself is a vast compilation, there are many
parameters and criteria set in order to evaluate the nature and the range of the subject being included
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in the thesaurus. There is a bistrategic methodology which is followed in evaluation and selection of
materials. They are primary and secondary sources and their interrelationship to the speech
community. Therefore it is triangular relationship in the bistrategic formulation. They can be
represented in the following diagram :

Digram 10 : Data Sources

The primary source, as widely used, is the spoken varieties. The secondary sources is written
documents available. Indeed, the seconadary source shows a resemblance with the primary source.
The primary and secondary sources are evaluated by the speech community in terms of the
parameters of accessibility and acceptability. Sometimes, the primary and secondary sources depend
upon the nature of the dictionary. For instance, in the case of historical dictionary, the written
documents and manuscript will be the primary sources, whereas in the current dictionary, the spoken
variety will be the primary source.

The synonymous thesaurus is based on the idea of complete and partial synonyms which are
assessed by their usages. Now. the lexicographers begin with a belief that there are such complete
synonyms which can be replaced in all environments. The idea of complete synonyms goes against
the conception that two lexical items can never be same in terms of orthography and semantico-
pragmatic assignment but can be similar by sharing maximum contextual features. Recall the
statement of Ghatage (1973:27), who notes that "Linguists speak of the impossibility of perfect
synonyms in a language and base this view on the fact that the total distribution of any given vocable
is bound to differ from that of any other in the language and hence there cannot be a replacement of
one by the other in all the environments. Without such a possibility we cannot speak of perfect or
complete synonyms. Others will be satisfied with a replacement in the majority of the environments
or in the most significant ones to be able to draw the conclusion that the two items are synonymous.
In this case we may speak of near or approximate synonyms". The representing range of synonyms is
also a parametric question among the lexicographer. There is also thus other question as to whether
the synonyms may be a single individual lexical unit or it may be a compound. Sometimes, they even
think over that phrases can be synonyms or not. Though it is apparently a matter of orthographic
representation, but there is semantic uniqueness underlying in it. For instance, if there is a phrase
consisting of more than two words assigning the same meaning which is assigned by the an individual
lexical unit, it will be considered a synonym. In fact, the term synonym itself is a sense based term
but not orthographic representation.
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The systematic representation of the synonyms and the semantic classes provide a clue to
make the distinction between the two synonyms at the macro level as well as micro level. Hence. By
semantic reference, the synonym itself becomes a part of the hierarchical semantic representation. In
the case of the lexical innovation or coinage, some processes are adopted. Such derivatives caii be
identified as complete, partial and opposite in terms of original semantic preservation . In the case of
complete semantic preservation, The lexical item derived from other elements retains the same
senses assigned by the original elements or vocables. In contrast, in the case of partial, the sense will
be partially sustained, whereas in the opposite case, the original sense will be completely lost. This
can be traced out as lexical dependence tracing the origin of different forms. Hence, the source
elements sustain their individual entity. Each derived vocable is an output of the semantic
development as a distinguished lexical entity. They can be considered as independent elements if no
attempt to relate the different senses is successful. If however we can show how one sense is related
to the other as a result of semantic development we will consider the items to be basically the same
and regard it a case of polysemy.

2.6. THESAURUS COMPILATION

The compilation of thesaurus, like other models of dictionary and lexicons, has various
modules depending upon the purpose intended. Thus there is no static formalism in thesaurus
compilation. But the nature and representation of items show sense identity in their aids and aims.
The philosophy of building thesaurus depends broadly upon the proposition of the language specific
representation which is governed by time and space and requirement. Here, two inclinations of
thesaurus building viewed in terms of oriental and western compilation are highlighted. These two
trends have their own distinguished and idiosyncratic tenors in building the thesaurus which are
given below.

2.6.1. ORIENTAL COMPILATIONS : A REVIEW

The lexicographic tradition in India is very glorious in its historical perspectives and one can
trace this development from the Vedic literary era to the modern period. Formation of the compage-
network and subject which are related to the lexical dictionary dealing with "lexis" in the synonyms
and polysemous forms and non-lexical dictionary pertaining to the conceptual information about the
respective subject represented in an encyclopaedic account are multipartite in its infrastructure. The
earliest lexicographic work based on the different principles and criteria was compiled and
embellished by making special notes on individual lexical items in the vocable-grouping-format
consisting of expressions which were taken into account in order to manipulate the contextual
usages adequately. For instance, the 'nighanTus' (Sarup, 1967), as afflatus-compilation and
provative principiant lexicographic reference, were affined in Vedic tradition. It consists of the
lexical items belonging to some semantico-pragmatic sense-representation. For example, see the
following stanza consisting of twenty one names for earth":

Om gau| gmA| jmA| kshmA| kshA| kshamA| kshoNI| kshitiH] avaniH| urvl|
prithvl| mahl| ripaH| aditiH| iLA| nirtritiH| bhUh| bhUmiH| pUshA| gAtuH|
gotrA| ityekarnviSatih prithivInAmadheyAni ||1||

Later this pattern was adopted as the basis and source to the Yaska's niruktA. In the 4th Century
B.C. of compilation-span, another distinguished compilation came into being namely the Amarkosha
- a semantic/thematic thesaurus, written by Pandit Amar Singh, having encompaged in verse-form
with a view to memorise it. For instance, see the following stanza which consists often synonyms
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for 'death'. They are pancatA, kAladharma, dishTAnta, pralaya, atyaya, anta, nAsha, mrityu,
maraNa, and nidhana.

syAtpancatA kAladharmo dishTAntah pralayootyayaH |
anto nASo dvayormrityurmaraNam nidhanoastriyAm ||

Hence, entries are arranged according to multifarious semantic domains and multilateral subject
representation in multipartite network. Evry lexicon has its own format, which may be or
approximately identical to the others, posed out according to its prerequisites - application and
utilization. According to the Vedic literary study, the Indian tradition of lexicon came into existence
as the Vedic lexicon - 'nighanTu' framed out on the basis of "niruktA". Likewise. Hindi lexicons
makes their stand-points, showing unlikeness against the strong metaphoric claim of Bahri (1980:41).
regarding the position of Hindi lexicographic works, who points out. "The story tells a tale but lends
no guidence". But, there are certain hints of guidence underlying in them which can be
comprehended as per aims and objectives of the lexicon being referred.

The latest thesaurus of Hindi is Arbinda Kumar and Kusum Kumar's "samAntara kosha"
published in 1996. Although the present electronic thesaurus and Kumars work were going on for
several years in parallel, there had been no input from one to other because of lack of knowledge of
the other effort. "samAntara kosh' is divided into two volumes : "sandarbha khanDa'- this is the main
part of the thesaurus consisting of the lexical entries antd their associated information. The second
volume is 'anukramak khanDa' - i.e. the index of the entry. The index volume is bigger than the text
volume. No doubt, this is a major lexicon in the span of the modern dictionary making, and in the
context of Indian languages, the "'amarakosha". this can be marked as a milestone in modern
thesaurus making, in terms of design and development. Some important features of the thesaurs can
be highlighted here:

• This is a thematically classified thesaurus covering 1,100 head-titles along with 23.759
sub-head-titles. As far as the expression is concerned, it consists of 1.60.850 expressions.

• The classification of classes is based on the flow mode, they have followed the grouping
system. But some times they do not. For example, "parvata ghATI" is in the 16th class
whereas "pASANa" is the 99th class and in between he has used the "kAla" which shows
the discontinuity in serial representation.

• It can be referred to either from the class-contents or from the index.

• As far as the content is concerned it is very rich in providing the synonyms, related words
as well as classes.

This is used as the source of the current research with completely different classifications.

2.6.2. WESTERN COMPILATIONS : A REVIEW

The history of western compilation has had its own outstanding products in the thesaurus
building. Here some are selected only to assess the modules in terms of their merits and demerits.
With the fast technology, the western compilation has obviously had more advanced designs rather
than that of the oriental. The designing concepts in the western trends are representatives for the
modern model. But still it requires some reformed downright configuration system. It should be
noted that the detail given in the following citations might be editor's claims as mentioned
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somewhere in the thesurus which is followed by the critical comments. They are both alphabetically
classified and semantically classified thesauri. Some models are cited below just for example :

THE OXFORD THESAURUS

The features and compilation strategy of "The Oxford Thesaurus : An A-Z Dictionary of
Synonyms" are highlighted in the following paragraphs.

Features :

• Easy to use and comprehensive.
• 215,000 synonyms.
• Example sentences for every entry.
• Fully indexed.

The Network of Compilation

• It was planned in 1986 as a 300,000 words volume but was consequently increased upto
650,000 words (approx.) without index. It embodies quite comprehensive information on

. examples of an entry as well as ideomatic expressions and Index of words and expressions.

• It has quite unified networking features, viz attributes, selection, and representation. The
compiler has followed the following criteria in selecting headwords. They are :

• Frequency
• Low frequent words as per requirement.
• Common derivational listings are not given, in order to avoid duplications.

Sometimes, nonautomatic and semantically obvious derivations are not taken into
account.

• Sometimes, words having identicality. are set-up as separate entries due to the
difference in detail and application.

• It is facilitated with the index, where the words are listed in alphabetical order.
Moreover, the phrases are also listed in their respective entry.

• The entries are arranged in the alphabetical order, and therefore, searching can be done
either from the text or from the index.

• It shows the frequency of occurences and contexts. The phrasal verb and phrasal idoms
are arranged under the same strategy. All words and phrases are arranged in letter-by-
letter alphabetical order.Plural form of Headword are also used as sub-headings. A sub-
heading is listed in its respective postion in the main entry.

• The illustrations are given in terms of the form of contextually appropriate sentences
used as examples.

• As far as the synonyms arrangement is concerned, the compiler followed the following
criteria:
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* Nature of Arrangement: Syntactically, sematically, and idiomatically.
* The semicolumn (;) is used to make subgrouping of synonyms.
* Transitive vs. intransitive / literal vs figure of speech usage, etc.
* Definition also used to explain a synonym.

• In the case of Cross references, the following points are considered:

* Index is used as a cross reference mechanism.
* Very few cross references are given in the main text.
* Modes : numbering, see also
* Direction indicator: below and above.
* Apporach : synonyms to main entry.
* (o) itself functions as the cross reference in multi-mode application.

• It provides some labels which make the understanding of the usage-context of the
particular word easy. They are used with the following labels showing the nature of
headword.

• Usage labels : colloq (for colloquial), slang, taboo, archaic, old-fashioned, technical.
literary, etc

• Regional labels : Brit (for British), US (for United State). Australian. Canadian.
New Zealand . etc

• All labels occur in combination.
• Usage labels always take precedence over regional ones.
• The main entry and idioms are not labelled.
• Two regional labels do not apply to the same entry.
• Regional defferences are labelled for headword.
• No regularity in labelling synonyms.

• The Spelling Variation and Substitutability are also taken in account alongwith some
other points given below:

• Nature : contextual substitution
• Idiomatic and syntactic adjustment.
• Two sets divided by (;) are given by contextual examples.
• The familar synonym does not required example.
• Propositional and adverbial particles are highlighted by bold, and so on and so forth.

COMMENTS

The Oxford Thesaurus is. of course, an exhausive and well-defined alphabetic thesaurus. It is
arranged as a dictionary of synonyms. But still in one way or the other, the Editor has followed the
semantic determination of entries which are overtly marked in the text. The whole book is devided
into two parts - the first part is the text and the second part is the Index. From the functional and
applicational points of view, the Index has major utility. The volume of the Index is as large as the
text. The fundamental requirements of the manual thesaurus are available in configurational style.
The representation of the entries is principle-oriented. The search facilities are available at both points
- text and index - to enable user to find out the contextual application of the head words.
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The features mentioned above are not sufficient, so far as concerned of the design and the
nature of thesaurus. It is quite true that there are two types of thesaurus, as mentioned above, but due
to the applicability of thesaurus, the user seeks the following facilities : The overtly marked
semantic classes which define the domains and context and the minimum effort in the searching
mode. But based in these issues alone, a thesaurus does not achieve the merit of accomplishment.

THE WEBSTER'S THESAURUS

As far as thesaurus is concerned the "Webster's Collegiate Thesarus" is also widely
referred reference book. The main source of this thesaurus is the Webster's Third New International
Dictionary published by the Merriam-Webster (R), USA. Its main features, extracted from the
Preface, are highlighted in the following paragraphs:

The Webster's thesaurus is arranged in the alphabetic order. The order of entries is designed
according to main entry and sub-entry scheme. The homograph headwords has been entered in
historical order. And in addition to this, the base-homograph is followed by its particle combination.

base-verb homograph

Fixed verb and adverb collocations commonly entered in the dictionary as TWO-WORD
verbs having boldface at their appropriate alphabetic order. Example :

Singular and plural markers are given in boldface. Variation in spelling of headword is given
in the small bracket. The following usage classes are considered as main usage.

syn > synonym
re I > related word
idom > idomatic usage
con > contrastive word
ant > antonym,

etc.
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Numbering procedure followed in distinguished the sense-group. 'Meaning core" is
supplemented by a usage note introduced by a light face dash when addition, information or
comments on syntax or usage are required. Sometimes, the interjection is directly given with meaning
core. Each meaning core is followed by a verbal illustration enclosed by angled brackets.
Sometimes, double illustration also selected. After the meaning core and verbal illustration the 'syn'
is given in the line below. There are two ways to present the cross-references:

1. 'compare'
2. compare (any number specifying the referring sense, eg 1,2,3,4,5,...)

Secondary Entry formation followed in drafting this thesaurus is given below :

::..'"" Secondary entry cross-reference ;.

THE ROGET'S THESAURUS

The world famous semantically classified thesaurus ''Roget's Thesarus of Synonyms &
Antonyms" has been used in the world over as the only available thesaurus for a long time. The
Roget's thesaurus have been published from P.S.I. Associates Inc. USA in 1988 comprising of 1000
entries (treated as semantic classes) with 100,000 words. Its features are sematically classified. The
semantic classes and sub-classes are as follows :

Classes

I. ABSTRACT RELATION
Section

I.
II.
III.
IV.
V.
VI.
VII

Existence
Relation
Quantity
Order
Number
Time

. Change
VIII. Causation

II. SPACE
Section

I.
II.
III.
IV.

Generally
Dimensions
Form
Motion
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III. MATTER
Section

I. Generally
II. Inorganic
III. Organic

IV. INTELLECT
Division

I. Formation of Ideas
II. Communication of Ideas

V. VOLITION
Division

I. Individual
II. Intersocial

VI. AFFECTION
Section

I. Generally
II. Personal
III. Sympathetic
IV. Moral
V. Religious

The model of the present work is to some extent is related to this. However, the present work
provides much different scheme of classification and greater amount of semantic information. It does
not merely give the synonyms or antonyms.

2.7 ATTRIBUTE TO ENTRY FORMATION

The entry formation is a task of representation of the lexical item in the appropriate format in
the lexicon. In Dictionary- making, this task comes at the second level which covers the following
task: How the informations of a lexical words be allocated in a defined format. Here the following
criteria have been followed to decide the attributes and the coverage for the present work:

1. Selected purely Hindi words.
2. Word having more than one meaning.
3. Words were grouped according to their context and semantic assignments.

Here a brief account of each attribute followed in the present work is given below with suitable
example selected from the database prepared for the present work.

HEADWORD : The headword is a word which is being searched. The other attributes of the word
are associated with it. For instance, all 1291 headwords shown in the appendix 3 are headwords.
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GRAMMATICAL CLASS : It represents the syntactic information of the word. Here, only four
parts of speech, viz. noun, verb, adjective and adverb are taken into account, the grammatical class
of the word sahodara 'brother' would thus be as follows:

SEMANTIC DOMAIN : The semantic domain covers the world knowledge into eight domains.
Normally it covers the information about the self and external physical or non-physical world.
Moreover, other information related to religious, measurement, affection etc. are also taken into
account within these domains. All these eight domains have been classified into subclasses in the
Chapter 3. The semantic domain of the headword sahodara "brother" is 's' (= SELF):

SEMANTIC CLASSES : Semantic classes are nothing but the sub-classes of the semantic domains.
It is noted here that the semantic class refers to contextual value of the word and it also assigns its
thematic value. The semantic classes have been identified, in terms of processes, consequences and
objectives, both the physical and non-physical entities of the world knowledge. Obviously the
classification of semantic classes followed here is based on the universal outlook and language
specification. The classification of semantic classes have been given chapter 3. The semantic class of
the headword sahodara 'brother' is :

self.existence,theoretical,conditions,contiguous,brotherhocxd,brothers,own

SYNONYMS : When a word is used in place of another word of the same langauage. it is said that
word is synonym. This conception leads the following points:

1. Synonyms are referred to in the monolingual context.
2. It shares the semantic or thematic values assigned by the concerned word and its

substitution.
3. It is also noted that each lexical item has its own entity in the sense of usage. Therefore.

synonyms can be partial synonyms or complete synonyms. In the case of partial
synonyms it covers not all but few features of the word whereas in the case of complete
synonyms there is complete sharing of almost all features of word. Thus they are also
distinct and nearest synonyms.

ANTONYMS : The words having opposite meaning in its physical characteristics, quality, and
orientation. Antonyms carry both positive and negative qualities of the word in question. Antonyms
by nature indicates two words in contrasts. For example, antonyms of sahodara "brother" would be :

COMPOUNDING : Association of two words irrespective of its grammatical catageroy constitue a
composite meaning and this process is called compounding. The words in association are called
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compound words. Such words in association can belong to the same grammatical catageroy or
different classes. The meaning of a compound word reflects any one of the two or more words in
association or an absolutely different meaning apart from the word meaning.

The word in association can have following combination of grammatical categories : noun-
noun, noun-verb, noun-adjective, verb-verb and etc. The compound words like noun-noun can have
a meaning which is not local meaning of any of the word, which has some third meaning, e.g. nll-
kanTha literally means a person having 'blue' coloured 'neck'. But in this context it means "God
Shiva" which is a third meaning. The compound words having verb-verb combination gives a
composite meaning out of the two words in association. For example, AnA-jAnA which means 'to
come and to go' in general. But in this context it has the meaning of communcation also (i.e.
yAtAvAta). Let us now consider the compond word combinations with 'bhAI'.

ROOT: Root is the basic form of the word which cannot be divided any further into some
meaningful entities. In the present work the root has been taken account in the following ways :

• The word which cannot be further divided into a meaningful entities in Hindi, is of the
first type.e.g. bhaai is one such example.

The word which has the dictionary entry as minimum meaningful unit. i.e.. the resultant
word after deducing the prefixes or sufixes. e.g. laDkA is a root but not laDaka. even
though.the construct laDakapana 'childlikeness' the component laDaka can qualify to be
a root. For example,

DEFINITION : Defining 'definition' is the precise task of expression covering the complete
characteristics of word or terms in a precise manner. Although physically it is very short but in
expression it is very compehensive.

ILLUSTRATION: Illustration is one kind of expression which resolves the complexity in simple
and explanatory fashions. In this thesis illustration covers the following points:

1. It gives an explanation of the syntactic feature,like - gender, number, person.
2. It provides the etymological explanation, and
3. It gives the contextual clarifications.
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EXAMPLE : To make the task of illustration a simpler example is the best option. Here, the object
which is defined and illustrated is designed physically . Thus, the object is displayed to support the
illustration.

DERIVATION : Derivation is a word derived from the stem or base by adding the derivational and
inflectional affixes to it.

COLLOCATION: When a word mostly occurs with a particular word, thus creating a set
combination, it is called collocation. But this togetherness is constrained by some grammatical rules,
and sometimes it violates certain existing rules. Thus, collocation is something in between the
grammar and the pragmatics. This statement is further proved by another author's argument
elsewhere that "'Hence collocation should be considered a phenomena between grammar and
context" (cf. Singh 1980:134). For example, cilcilAtl dhUpa "scorching sun". There can be three
types of collocations:

1. meaning oriented
2. semantic range oriented
3. neither of the above

RELATED WORD : A word which is associated with another word, they are said to be related
word. For example, the related words of sahodara "brother" are :

SPELLING VARIATION : A word is represented into two different forms with some orthographic
variation. For example.

IDENTICAL WORD: When two words are identical in their sense assignment with minimum
variation in the orthographic representation, they can be said to be identical words. For example.
barkhA and varSA both meaning 'rain'. This would be in contrast with near homophonous words that
mean different things, such as divA 'given' and dlvA "lamp". Like the spelling variation, the
identical word is also equal to the headword and its spelling variation because it shares the all sense-
references. How they are interlinked for the retrieval of information and for the identical word would
be shown later.

41



2.8. SUMMARIZING NOTES

In summary, one may recall the oft-quoted statement of McNaught (1988:26) on the objectives of
computational intrusions into language analysis vis-a-vis lexicon-building : "CLing (Computational
Linguistics) should be paying more attention to the lexicon, and especially all the more so as there
are strong movements within CLing towards the adoption of lexicalist theories of language, which
imply rich dictionary information, and indeed the dynamic use thereof, a notion which is in stark
contrast to the traditional view of the lexicon as a static, monolithic reservoir of lexical data, having
no interesting structure, being merely a necessary appendage to the grammar."
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CHAPTER 3

SEMANTIC DOMAIN-ASSORTMENT

"Families of words are like families of people .... that the family has grown a long time, that each term
has gone its own way, and no one of them is exactly like any other. A word may be able to take over the

job of a word similar in sound or meaning, but it may not. "

- Laird (1990:ix).
3.0. PREPARATORY REMARKS

"A word may be able ... but it may not." - the uncertainity expressed by Laird vividly depicts
the problematic of a thesaurus-builder. The basis of any thesaurus is that it should enable its users
to look for suitable replacements. It turns out the equivalents which are not only difficult to hunt for
but that they are often almost impossible to arrive at. The entire edifice of a thesaurus breaks down,
if these are not possible to achieve. However, intuitively, we all know that such substitutions and
replacements we keep on aiming and arriving at in our daily paraphrasing work more often than not.
Therefore, no matter how much uncertain (or even inglorious) the search may be. it is still worth
giving a chance, and hence thesaurus is worth-building.

If thesaurus is a kind of lexicon embodying the maximum possible semantic information on
each lexical entry in the form of sense-assignment represented through synonyms and/or antonyms
as well as definitions or even related and associated words, the design framed in compiling thesaurus
is bound to vary in nature depending upon one's semantic outlook or on the purpose for which one
is readying it. To test the ideal criteria of semantic countenance in the thesaurus, they are sorted out
by application of semantic principles as given in linguistic studies. The central node of a thesaurus is
the semantic representaion of lexical items taking into account the vouchsafing of its semantico-
pragmatic references. Lexical meaning plays the central role in lexicon compilation. The lexical
meaning comes into attention with a view to understanding the situation - the surrounding as well as
the involvement of the speakers and hearers where the expressive reference is being transmitted
through the linguistic codes. Obviously, there are some contexts, viz. external situation, mode of
speaker's intention and hearer's perception which lie in the same socio-psychological status. By
assembling these facts, Zgusta (1971:21) had classified the context as 'verbal* - reading or hearing
of the expression and 'situational' - a person's activity in that particular situation, space, and time.
Though he himself accepted them as clearly segregated classes there is some degree of overlapping
between them. But, they are factually, rather coherently interrelated; where the previous one
functions as a medium and the latter one as an enforcing agent. The situation makes one understand
the actual meaning of a word carrying explicit information.

3.1. WORLD KNOWLEDGE : SEMANTIC APPLICATION

Every lexicon has its own model semantic classes and its own method of entry formation,
especially the thesaurus having two models -- alphabetic and semantic (as discussed previously),
depending upon the nature of arrangement of lexical entries. It is. obviously, the physical part of the
lexicon dealing with the visible drafting shape resulting as an output and the non-physical part
which undertakes the whole process taken into practice as an input issue. The whole vocation of
preperation of a semantic thesaurus undergoing a series of tedious contemplative activity ultimately
resulting in assemblage of attributes, undersigned processes, drafting devices, and exemplary
approaches which are viewed in elucidation.



The semantic world, as divided into eight classes/domains, is comprehensively represented
in determining the context and component of the word from where it belongs. Indeed, the
classification is logical and philosophical in its constitution. The scientific approach or rational
approach shows up in the following classification. As stated earlier, it is a language-specific
classification. But, moreover, the universal features are also found in this spacious design. There are
certain parameters which justify this classification of the semantic world into eight classes. They are
discussed in the following paragraphs. It must be borne in mind that the proof of its utility can be
gauged ony by running the thesaurus programme which has been prepared based on this hierarchical
classification and which is enclosed in the accompaning floppies.
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A semantically classified thesaurus comprises some hierarchical categories which are based
on both intuitions and assumptions about the world at large. Now if the Sapirian dictemit is true that
different languages or groups of languages live in distinct worlds, not strictly comparable, it will
follow that there must be different (but, could be related) designs of thesaurus valid for a given group
of languages or their cognates - both geneological and structural. The assumption being made here
is that the present design should hold good for South Asian languages - particularly those belonging
to the Indo-Aryan and Dravidian families - which have shown a great degree of linguistic
convergence at various levels.

3.2. SEMANTIC DOMAINS

The pivotal attributes of entry-formation can be seen below: The lexical entries, being
included in a semantically classified thesaurus, share some general features which are identified
subject-wise by entitling their respective subjects. Therefore, it consists of the major sense of the
word or words to which it belongs. For instance, these could be a word or a word-sense which
belongs to literature, technology, science, or commerce. The broad idea behind the semantic
domain as presented here was outlined by Singh and Pandey (1996) in terms of eight sense-groups
as given below:



It is quite possible that two words will share common features and it is also possible for a
single or a group of lexmes to have multi-entries or complicated cross-references. The grouping
system can be done depending upon the correlation of entries and semantic features. This
uniqueness correlation of feature in each case helps the lexicographer involved in the work of
compilation to detect the contextual appropriateness of a word's application. The issue of semantic
function as well as pragmatic characteristics can be gauged through the correlation between two
objects or things. Assortment of semantic domains here is based on the criteria of relationship,
association, condition, consequences, and processes from the universal as well as language-specific
points of view. These eight domains could now be expanded in detail to show how exactly the world
has been conceptually structured (or atleast how it is assumed to be structured) according to this
thesaurus. Each sub-class or its further division has been suitably formed in order to avoid any
confusion. These classes under each domain can be seen here as well as on floppy disks
accompanying as an appendix to this thesis (using Windows'95 platform and Visual Basic 5.0). Of
course, it would be ideal to give them in terms of a tree diagram showing the total picture of this
classification at a glance, but that is not possible because of obvious limitation of space. Instead, to
start with, one could look into the broad divisions as given below. Here the arrow (^) shows that the
class has been furher classified.

3.2.1. DOMAIN : SELF
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8. DOMAIN : PROGNOSIS,REPERCUSSION,^0M)£tf

33. GENERAL CHARACTERISTICS

Certain general characteristics emerge out of these detailed categorization and classification,
and they are as follows :

1. These features are highly specific (specific to South Asian context) category labels (such
as 'Joint Family' or "Taluka") in this design which need to be modified if the broad
structure is to be adopted for other language-groups.

2. The same category-labels may appear under different domains and categories - and this
cross-referencing power (or we may call it "discursiveness") is what makes a thesaurus
more usable.

3. Our time does have reflection on our design today. If one looks at Roget's design, the
progress of natural sciences upto his time (over a century ago) is clearly reflected in his
category-1 a be Is such as 'matter', etc. Similarly. 'World war' or 'Biological changes" or
'Star war' as given in SELF classes cannot be avoided today.

3.4. APPLICATION : SEMANTIC GRAVITY

Thesaurus is concerned with the formal and semantic, as they are interrelated, refemce of
words in terms of accurate use of the words in a given context in linguistically and
lexicographically acceptable fashion. The aim of a thesaurus is to mark out the precise and
essential information about the forms and their semantic significations based on the suitability of
the contexts. The sense assignement of the lexical item possibily extended through the semblance of
functions which may vary from one sphere to another sphere. If meaning of a lexical item is
changed according to the various contexts, the semantically classified thesaurus extends separate
semantic entities for a given word. Semantic classification may be an excellent methodological
device to apply to the entry substance-representation. The degree of complexity lies in the account
of the very nature. If it occurs once and twice, the complexity will be very low. But in contrast, a
word occurs in many contexts with the same nunber of semantic assignment, the degree of
complexity will be respectively high. The semantic shadow is a substantiality of the interpretation
which is logically related to the context in wich the word occurs. Such conspicuous semantic shadow
must be taken into account by defining the usage and proper semantic distinction .
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A thesaurus based on the semantic classification enchants with vocabularies of a language
from an inflectional aspect covering the total sum records ( i.e. lexical items) of the language along
with the changes have taken place right from the earliest period to the present. It takes into account
their formal and semantic aspects and their time frame without giving any overt information. Every
lexicon has its own model of entry formation, which is clearly evident especially in the
thesaurus-building which has clearly two models - alphabetic and semantic (as discussed
previously), depending upon the nature of arrangement of lexical entries. It is, obviously, the
physical part of the lexicon dealing with the visible drafting shape resulting as an output and the
non-physical part undertaking the whole precess put into practice as an input issue. The whole
vocation of preperation of semantic thesaurus undergoes several sets of assembling activities, the
assemblage of attributes, undersigned processes, drafting devices, and exemplary approaches
which are viewed in elucidation. The creation of a semantically classified thesaurus comprises
some hierarchical categories. Just for example, subject, sense, sub-sense, and lexical items used as
synonyms of headword.

The lexical entries, being included in semantically classified theasuarus. share some
general features which are identified subjectwise by entitling their respective subject. Therefore,
it consists of merely the major sense of the word from which it belongs to, as for example,
literature, technology, science, and commerce. Headword is a lexicographic technical term defined
as ;a lexical unit/entry' which is considered as a free form. Otherwise, it is called a "lemma". It is
arranged in 'canonical' or "ideal' form. Indeed, the head-entry always comes at initial position as
free lexical unit. Moreover, the derivative forms which normally come under the respective
headword (head entry) as sub-headword or sub-entry are considered as free forms in this research
and are placed in the head-entry position.

Words, in fact, belong to a particular group having uniqueness in semantico-pragmatic
application and they share a number of common features. Due to this sharing of the same or similar
semantico-pragmatic assigned features, they come under a particular sense category. For
example, vvavahAra, AcaraNa, gatimAna, samay. vastu, jAnavara, and pakSI are the
distinguished senses of the Hindi word 'can*cala\ The sense-assignment can be further classified
into sub-sense-assignments having uniqueness in semantico-pragmatic application, for instance,
the cAlaka functions as sub-sense of the sense AcaraNa of the headword "can*cala. There is.
indeed, hierarchical relationship between each higher category (functioning as hyperonym or
superordinate) and just lower categories (functioning as hyponyms or ordination). That is why,
sometimes the sense can function as a sense-cume sub-sense. The occurence of sense, sub-sense
and lexis can take place at any stage with different functions within the whole thesaurus-body. For
instance, a word in lexical sphere in particular context can also occur either in sense, or sub-sense, or
lexical sphere in another context(s) with different functions.

3.5. SUMMARIZING NOTES

The semantically classified thesaurs as a comprehensive insightful reference book
requires that the maximum help is provided to the users in comprehending the detailed semantic
shades of each word. Thesaurus takes care of multidynamic implication of semantic representation
of all lexical units. The format proposed here is based on the clssification done according to the
semantic features in order to overcome the limitation as stated by Laird (1990 : ix), "... any one who
uses a thesaurus should have at least one other wordbook to tell hime more about the words he has
found in the thesaurus that are likely condidates." The model presented here being both word-finder
and synonym-locator, this criticism is possible to overcome here.
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CHAPTER 4

ON-LINE NETWORK

...yet until very recently dictionaries for lexicons as linguists usually call them) for Natural
Language Processing systems have by and large been poor sister of computational linguistic
research"

-Boguraev (1989:1).

4.0. PRELIMINARIES : COMPUTATIONAL COMPILATION

The computer, in terms of compilation, performs its tasks automatically as "post-
processor' as well as 'pre-processor'. As a post-processor, it performs the tasks of programme-
implementation whereas a pre-processor, it is used for data-storage. As Boguraev (1991:163) states,
"Computers are also extensively used both before and after a new dictionary has taken shape.
Potentially mundane, but nonetheless critically required processes as maintaining control of e.g.
style, consistency, and uniformity of notion and convention can be carried out by a programme
running autonomously as a post-processor. On the other hand, and specially where wholly new
dictionaries are concerned, management and pre-processing of large corpora of raw text data are an
essential prerequisite for dictionary making projects." This chapter consists of three points : a brief
introduction about the Visual Basic 5.0 version , GUI : window-displays, and database used for the
Hindi thesaurus on display.

4.1. VISUAL BASIC : ENVIRONMENT TO APPLICATION

The Graphical User Interface (GUI) being developed for the present thesaurus module has
been designed on the visual platform with the help of the Visual Basic 5.0. The projecting view of
visual effect is, therefore, as insightful as the word-representation. The system requirements, as per
the minimum cardinal setup, are as follows :

IBM -computer with 80486 processor or higher capable processor, but Pentium will be
easier in accesibility.
Windows version, viz. Windows' 95 or later version.
8 MB of RAM.
Hard disk reqirement 90 MB-170 MB for VB installation.
30 MB free space in hard disk is required to run VB verson 5.0.
Other assembled requirements are :

A mouse
CD_ROM drive.
Colour Monitor - EGA, VGA, or other compatible display system

If the computer is equipped with the above mentioned system-prerequisites, the accessibility
of VB will be faciliated in its application. It is easier to design the screen-windows in VB. As per its
readymade amenities is concerned, programming in VB is much more moderate and comfortable
which can be carried out without having much computational programming expertise. Though VB
has multi-dimensional facilities in its application of desigining and developing the software
packages, the restricted information about the application to the thesaurus will be accorded. The
features of VB as a desigining and developing package/tool are described in the following sections
in brief.



4.1.1. VISUAL MILIEU AND APPLICATION DEVICES

The GUI, as a revolutionary package, becomes enhanced in the micro-computer application.
It, indeed, is widely accepted that developing a window-based application is more complex and
dynamic rather than other its applications, viz. Disk Operating System (DOS). By nature, the
package developed on the visual platform requires some degree of knowledge and expertise. The VB
has been selected for the development of the GUI for the thesaurus because of the following reasons:

1. It is easier in programming, as a set of independent codes are used to activate for easy
recognition and consequent responses.

2. It has the Project system rather than the programme.

Although it is not necessary to introduce the package - Visual Basic - in detail, because the
main purpose of research is to the develop a thesaurus model, but as per requirement a minimum
clear picture about it, in terms of its application devices, will be presented here for very basic
understanding of what has been created.

The VB menu bar includes three things : title bar, a minimized button, and maximize button,
a control menu, and the name of menus which can be used to activate the respective window.
Although the menu location has set in the programme itself but it can also resize and move any
where on the screen as an extra facilitation. There are certain procedures having to follow during the
application of menu bar. They are given as follows :

• To activate the window in order to open menu and display its commands one can follow
the steps of either by clicking menu name or defined shortcut access key.

• The special feature of commands is that it is followed by the ellipsis which is assigned
by the dots for display a dialog box containing the respective information.

• Toolbar is set up with the buttons used as a shortcut to the menu commands. It contains
the following buttons given from left to right manner. They are : Add Standard
EXEProject, Add Form, Menu Editor, Open Project, Save Project. Cut, Paste, Find,
Can't Undo, Can't Redo, Start, Break, End, Project Explorer, Properties Window, Form
Layout Window, Object Browser, and Tool Box.

Tool Box is a collection of tools which are used to develop the GUI application. There are
twenty one tools available in the Tool Box having different functions. From application point of
view, they can only be used in the open form of the project being developed. There are the facility of
choosing and closing the Toolbox. To open it, choose Toolbox from the Window menu and to close.
double-click the Toolbox's Control menu.

Form window functions as a canvas of VB. It plays a crucial role in preparing the Visual
Interface (i.e. GUI) because the end-user directly interacts with the form which is used to create
different types of windows. The information, as an output, displays on the form through the
respective boxes made on the form. A brief account of the description and functional utility are given
below :

105



• It is a window-format display area which is seen at the application time.
• It is used to create not only the window but also the dialogbox in the application.
• Application of controls is drawn and activated on the Form Window.
• At the opening time of New Project, it dispalys empty with Form 1 title.
• The application components : objects and controls are used to design and

develop the visual application.

Properties Window function as an attributive setting which controls the activate Object. It
contains a list of properties or elements of the selected Object - form or control. The properties can
be changed at the time of design and development of the application. The setting of properties
functions as the current setup of run-time application. Its features and applicational utility are given
below :

• Properties Window contains a list of properties of the activate object.
• The properties are arranged in alphabetic order.
• The properties function as attributive elements of the respective object which

has been selected.
• By nature, each property can be changed under the possible nature and range as

given as its values.
• Properties Window shows the current setting of property.
• Only one property can be changed at a time.
• More than one control can be accessed at a time alnogwith its common

properties window.

It is a window-environment where the programming codes are written, displayed and
modified. Each object is associated with a group of procedures. Those procedures are executed at the
run-time. The features and functions are given below.

• There is interrelationship between the object and procedures.
• The procedure(s) is/are activated at run-time.
• A procedure is a group of statements in the VB programming language.
• It carries the action-oriented as well as event-oriented functional procedure. By

name it is called the event procedure.
• More than one window can be opened and accessed at a time in order to edit the

programme-codes.
• It is faciliated with the cut-paste-copy from one form window to another.

The Debug window is used to see the expression at run time. Its features, components and
functions are summerised in terms of Debug Window and Watch Window as shown below:

• It is used to debug the codes.
• This window is activated only at run-time.
• It opens automatically at run-time.
• In order to test the codes line by line, it can be accessed at the break mode.
• It is not possibile to enter into the statement at run-time.
• A selected expression values can be seen.

A menu is created in order to make the package customised. Thus it is used to make the
customised menu along with its defined properties and values. In order to open the Menu Design
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Window, select a form on which the menu can be designed and then select the Menu design item
from Window Menu. The description about the components is given below:

• It is a text box where the name of menu or commands is entered.
• The entered names appear on the menu or menu bar.
• In order to create a separate bar in menu, type single hyphen, i.e. (-).
• For keyboard access to the menu item, type the mark (&) before the letter. It

appears in underscore mode which makes the user to access the command by
pressing 'Alt' plus the underscored letter at the run-time.

4.2. GUI: DESIGN AND DEVELOPMENT

The visual intraction between the system and user becomes the primary requirement of
application here. In the same way, as per the current thesaurus model, nineteen windows are
designed and displayed, as they are shown in the Section 4.2.2. They are based on the following
visual application-strategies:

• Scheme Planning : as a user requires to see on the display modes: Body and Information
• Menu-faciliation modes - commond button, option button.
• Range of the commands and options-events and controls.
• Windows resizing facility - fix mode.
• Each window has the associative information window.
• Interlink among windows- as shown in the section 4.2.2.
• Visual Basic 5.0 has been used do make the GUI for the current thesaurus.

4.2.1. THES. MAK PROJECT : A PROPOSED THESAURUS MODEL

The following processes are adopted for developing and desigining the application. It may be
noted that instead of preparing the menu, we have created the command buttons which enable the
user to interact faster than selecting the commands from menu. This phase of process consists of
three steps : creating a New Project, creating a Form for each window, and setting the controls on
the window.

4.2.1.1. DESIGN AND DEVELOPMENT PROCESS

A New Project : For creating a New Project as a part of visual application follow the following
steps:

Steps :
1. Select the New Project command from the File Menu.
2. Create the form(s) and module(s).
3. Save all open files in it.

Features :
• All files created within a project can be saved and stored in it.
• Only one project can be opened at a time.
• In order to specify the default setting, modify the Autoload.mak project.
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Creating Form : The steps followed in creating the form alongwith the features are given below :

Steps :
1. Select the New Form command from the File Menu.
2. Click the selected command or press Enter button.

3. You can save it by saving the current Project.
4. Select the Insert menu to add/insert the new form in the project.

Features:
• The first form displays automatically at the VB run-time.
• It functions in the window environment.
• The controls can be drawn and one can edit on it.
• It can be minimized and maximized by the Control Menu.

A Window of the thes.mak Project is shown below. It consists of nineteen forms created for
the GUI of the present project of Hindi electronic thesaurus.

Thes.Mak Project

• Control Setting : The Toolbox consists of the control tools which are used to develop the GUI.
In order to use the Tool Box, the designer and developer has to follow the following steps :
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Steps :
1. Select the appropriate tool from the Tool Box by clicking it.
2. Drag it over the Form Window.
3. Draw it as per necessity.

Features :
• It has standard VB tools as well custom-made tools.
• It can be moved anywhere on the form.

4.2.1.2. PROPERTIES SETTING

Properties are the attributive elements of the form and control. There are a specific collection
of properties for the form and each control. They are characterized with the object's features, viz.
caption, style, size etc. and the it function, viz. enabled or not, true or false, etc. The properties can
be set either at the design time in the Properties Window or at the run time in the Code Window.

4.2.13. CODE WRITING

The code is entered in the Code Window as a part of programme writing.The Code Window
is faciliated with the automatic formatting syntax checking capability. To display the syntax error,
set the syntax checker on. Then it will display the message regarding syntax error. The code setting
can be matched by setting the event procedure and general procedure.

The important step in the application development is debugging of the errors which can be of
three types - Compile errors, Run-time errors, and Logical errors. The Compile errors occur in the
following cases :

• If the code is incorrectly constructed.
• If there is a mismatched control structure.
• In case of programming faults - wrong spelling, missing seperator, wrong syntax

representation, unrecognized punctuation, etc.

The run-time error is product of illegal operation. It occurs at the execution time. The logical errors
occur with unintended result. The programme does not perform the correct result as expected. It
happens due to the inappropriate syntax selection or some wrongly recognized arguments. These
errors can be detected by debugging the application by using the Debug tools.

4.2.1.4. MAKING EXE FILE

Once the whole process has been completed for application, creation of executable file is
required to execute the application for output. It can be created by selecting the Make EXE File
command from the File Menu. Here, the forms and modules of a project are assembled into single
executable file. It is created automatically.

4.2.2. WINDOW-NETWORK

The Thes.Mak Project consists of 19 forms. They can be divided into two groups - body part
and information part. The interlink between them is shown in the following diagram:
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Diagram 11 : Showing Interlink among Forms

The application developed can be divided into two parts of processes. They are the GUI as
output-display where there is interaction between the user interfaces the computer and internal in-
built processes: the whole scheme (project) is setup in the unique and executable form. The
interrelation between the input and output should be user-oriented. For applicational development on
the visual environment, one should create the visual user interface. In order to create the user
interface, it is necessary to set the properties for each form and control and to write the code. Thus
the whole process of creating visual application can be divided into two categories : Creating the
GUI and Executing the programme. The nature and functions, in terms of screen display,
introductory information about the window, consisting commands with their functions, and
important algorithm about the programming (as instances), of each form are explained below.

4.2.2.1. START FORM : FORM 1 : START

The Start form functions as a gateway of thesaurus. It consists of the detail about the
registration and title. This is the first form which appears at the EXE run-time. Its screen display is
shown below :
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It consists of the three command-functions
these commands are given below :

Start, Info, and Exit. The functions of

Buttons

Start

Info

Exit

Applications

* Run the thesaurus.
* Go to the Search_Mode form

* Display the Info Window.

* Close the running Application.

From the programme point of view, it is based on the Visible functions. It mainly consists of
how one can from one screen to another and how the other form can be open. The sample
programme about the Start command has been shown below:

4.2.2.2. SEARCH-MODE FORM : FORM 2 : Search-Mode

The Search-Mode form functions as a double-gateway. Here, the user is facilitated with the
two ways accessing facility, i.e. semantic and lexical. He can access the thesaurus either from the
semantic or from the lexical mode, depending on whether one would like to find the synonyms and
related word directly or would explore into meaning shades in order to find the right word. The
screen display has been given below :

Screen Display : Search-mode

This form consists of the four commands namely SEMANTIC. LEXICAL. Info, and
Exit. The functions of these commands are given below :
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Button

SEMANTIC

LEXICAL

Info

Application

* Open the Semantic Domain form.

* Open the Lexical Display form.

* Display the Info_Window.

Exit * Close the running Application.

From the programming point of view it deals with the visible property-value. Moreover, in
the case of LEXICAL command, the main functions open the Lexical Display form and set the focus
on the HWEditbox. Some programmes are shown below as instances :

4.2.23. SEMANTIC DOMAIN FORM : FORM 3 : Semantic Domains

This is one of the main screens of the present thesaurus. It includes three major components :
Semantic Domains, Word-List Box and Semantic Classes. The feature and function of these
components are given below:

• Semantic Domains : It has been divided into two parts. The first part consists
of eight semantic domains covering world-knowledge. This eight-part scheme is
the result of a hypothesis which is. of course, open to falsification or
modification. They are Self, Other, Perception, Action (Volition). Intellection,
Affection, Measurement, and Prognosis, whereas the second part consists of the
List of All Head Words. They are placed in the optional mode.

• Semantic Classes : This list box is used to display the semantic classes of the
selected Semantic Domain. For instance, if one selects the Semantic Domain
'Seir from the list of domains and clicks its option button, its semantic class
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Screen Display : Semantic Domains

This form consists of three types of command-functions : Optional Button, Command
Button, and box-command. The information about the nature and function of these commands are
given below.

• Option Button : There are nine option buttons provided in this form. They perform
three functions :

• Only one option can be selected at a time.
• Use a click to list the semantic classes of the selected semantic domain in the

Semantic Classes box.
• Use the double-click to display the headwords of the respective semantic domain

in the Word-List box.

• Command Button : There are two command buttons used to go back and exit from the
screen. Applications of these commands are given in the following table.

13

will get displayed in this box. The semantic classes are listed in alphabetical
order. Here, the user can select any one of the semantic classes and click it once,
in which case the headword coming under this class will be displayed in the
Word-List box.

• Word-List : This list box is used to display the headword of thesaurus. All
headwords are displayed in the alphabetical order. Here, the user has to follow
the following steps to look the searching word :

• Select the word.
• Click twice on it.

As soon as he clicks twice on the selected word, the word will copy in the
Headword Editbox of the Lexical Display screen.



Box-Command : This form consists of three box-commands used to display the
information, to go to the Lexical Display form, and to reset the current information.
Their application has been shown in the table given below :

Button

Back

Info

Lexical

Reset

Exit

Application

* Go to the Search-Mode form.

* Display the Info_Window.

* Open the Lexical Display form.

* Reset the current application

* Close the running Application.

From the programming point of view, it deals with the following main points : How is the
particular semantic domain matched with the lexical database (i.e. Lexis.mdb)? How does one
retrieve the semantic classes and headwords, or reset the current display by clearing the boxes,
moving from the current form to another form, listing the semantic classes and headwords in
alphabetical order? Here, some of the programming samples are given as instances:

• The programme Private Sub Action_Click() is based on the following points :

• Open the Datal.DatabaseName = "thesdata\Lexis.mdb"
• Open to the Datal.RecordSource= "entry"
• Refresh the current database, especially the table.
• Display the semantic classes of the semantic domain 'Action' in the Semantic

Classes box.
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The programme Private Sub Action_DbCIick() is based on the following points :

• Open the Datal.DatabaseName = "thesdata\Lexis.mdb"
• Open to the Datal.RecordSource = "entry"
• Refresh the current database, especially table.
• Display the headwords of the semantic domain 'Action'in the Word-List box.
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The programme Private Sub Back_CIick() plays the two main functions :

• Clear the boxes (WordListbox and SClListbox).
• Display the form no. 1 and form no. 2 (i.e, START and SEARCH-MODE forms

respectively)
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The programme Private Sub ListHW_DblClick() deals with following points

• Clear the boxes : WordListbox and SCiListbox/
• Open the Datal.DatabaseName = "thesdata\Lexis.mdb"
• Open to the Datal.RecordSource = "entry"
• Refresh the current database, especially the table.
• Display the all headwords in the Word-List box.

The Private Sub Reset_CIick() programme is used to clear the WordListbox and
SCiListbox. This small programme could be shown below :

The programme Private Sub SClListboxDblClickO deals with following points :

• Clear the WordListbox.
• Open the Datal.DatabaseName = "thesdataVLexis.mdb"
• Open to the Datal.RecordSource = "entry"
• Refresh the current database and table.
• Display the all headwords of the selected semantic classes in the Word-List box.
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The functions of programme Private Sub WordListbox_Click() are as follows :

• Open the form 6 (i.e. the Lexical Display form).
• Copy the selected word into the HWEditbox of the Lexical Display form. This

action is carried out by clicking the selected word in the WordListBox.

Private Sub WordListbox_DblClick()
If WordListbox.List(WordListbox.Listlndex) o

End
End Sub

Form6.Visible = 1
Form3.Visible = 0
Form6.HWEditbox.Text = WordListbox.

If

"0" Then

List(WordListbox.Listlndex)
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4.2.2.4. LEXICAL DISPLAY FORM : FORM 6 : LEXICAL DISPLA Y

The Lexical Display is the main form of the Thes.Mak project. It consists of four
components: Headword, GC, Display box and Semantic Classes. The nature and functions of these
components are given below along with their screen display :

Screen Display : Lexical Display

Headword : It is an edit textbox in which the searching word is typed. There are two
ways to enter the headword in this box.

• One can type the word which one wants to search.
• One can select the word from the Word-List box of the Semantic Domain

form and click on it. Then the word will be automatically copied into this
box.

GC : It is a Combobox. In this the grammatical category (or, categories) of the selected
word appears. Here, by pressing the combo button, one can see a list of possible
grammatical classes in respect of the searched word. This application is based on the
value of HWEditbox. Let us see a search of noun as a part of programme which is
defined as "saMT in the following programming :
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With this programme, the system will perform the following functions :

It will match the value of the Headword box.
It will clear both boxes : SynListbox and LSClistbox
It will set the database active with refresh.
it will match the word typed or entered into the Headword box with the
fields namelv hw, iw, and sv. As soon as it gets the match, it will begin
looking for the match with 'saM' within the GC box which stands for
noun.
Then it will start searching right from field *snT to field 'snl2' and will
display all the words found in the SynListbox..
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Likewise, it will perform the function for other three grammatical classes, namely,
Verb, Adjective, and Adverb.

Display Box : It is a SynListbox. It has two parts. In the first part (i.e. Titletext), the
titles are displayed depending upon the information being searched. For instance, If one
wants to see the antonyms of the searching word, the 'Antonyms' will appear in this box.
Here, two main functions are performed. The first is performed with the programme of
Private Sub SynListbox_CIick() as shown in the following sample programme of Noun
Matching SD-SC:
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• This programme performs the following functions :

• As soon as one clicks at the highligted word (i.e. synonym), its semantic class
will appear in the Semantic Class box.

• The system will begin to search 'saM' (Noun) from Field snl to Field snl2
depending uopn the match with the GC box. Here particular performance occurs
in three slots :

• In the first slot, the system will display the SCI (i.e. Semantic Class no.
1) for the snl to sn4.

• In the second slot, the system will display the SC2 (i.e. Semantic Class
no. 2) for the sn5 to sn8.

• In the third slot, the system will display the SC3 (i.e. Semantic Class no.
3) for the sn9 to snl2.

• Likewise, it will perform for the other three grammatical categories, too, and
their respective fields : from 13sn to 48sn for the sc5 to sc 12.

The second function is performed with the Private Sub SynListbox_DblCIick()
programme. This small programme is used for the cross-reference. If one wants to see the cross
references of the word being searched, one can click twice at the highlighted word. As soon as one
clicks twice, the word will be copied in the Headword box. With the help of a Display button, one
can then see all the possible information about it. The programming is given below :

Private Sub SynListbox_DblClick()
LSClistbox.Text = ""
HWEditbox.Text = SynListbox.List(SynListbox.Listlndex)

End Sub
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This form consists of seven commands. Their applications have been shown in the table below

Button

Info

Semantic

Reset

Back

Exit

Display

Attributes

Application

* Display the InfoWindow.

* Open the Semantic Domain form

* Clear all the boxes.

* Go to the Search-Mode form.

* Close the running Application.

* Display the grammatical category in the GC box.
* Display the title in the LSClistbox.

* Open the Attributes form.
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4.2.2.5. ATTRIBUTES FORM : FORM 11: Attributes

The attributive form is a form of commands, it consists of the nine text commands : DIE,
Root, Antonym, Derivation, Collocation, Compounding, Related Word, Spell Variation, and
Identical word. Its screen display, nature and functions are given below :

Screen Display : Attributes
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DIE : This command opens the DIE form. It can be opened only if the Headword box
(HWEditbox) has the appropriate word. Its programming function has been shown in the
following Private Sub DIE_CIick() programme.

• Root: With a click, it will show the root of the searching word. This root will appear in the
lower part of LSClistbox of Lexical Display form and in the upper part the the title "Root'
will appear.

• Antonyms : With a click, the antonyms of the searching word will appear in the lower part
of LSClistbox of Lexical Display form and in the upper part the title Antonyms will appear.
There is facility of providing 12 antonyms in this thesaurus based on the assumption of
matching with 12 different semantic domains/classes. But there is also a facility that all
these 12 antonyms can be shown only in the case of one or more than one semantic domain
or class. The interlink of search of these 12 antonyms can be identified in the following
Private Sub antoClickQ programme :
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With a click on the respective buttons, namely. Derivation, Collocation.
Compounding, and Related Word, the related information will appear in the lower
part of LSClistbox of Lexical Display form . The algorithm follwed here is same as for
antonym.

With a click on the Spelling Variation and Identical Word buttons, the related
information will appear in the lower part of LSClistbox of Lexical Display form. The
algorithms followed in both cases are:

• Spelling Variation = Headword and Identical Word
• Identical Word = Headword and Spelling Variation.
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• In above programme, the main fact taken into account is that the spelling variation is
equal to having an additional headword. Therefore, the information of the head word
regarding all attributes should be displayed in the spelling variation cases also. For
instance, the synonyms of the headword (a searching word) will be the synonyms of its
spelling variation word. This is also true for Identical word.

4.2.2.6. DIE FORM : FORM 10 : DIE

The word DIE stands for the Definition, Illustration, and Example. This form is basically a
part of the Lexical display form. It is open from the Attribute form which functions either as an
intermediator or as the command form of the Lexical Display. It has two components : Title text
box. and a List box. In the title box, the titles : Definition, Illustration, and Example appear,
whereas the information about them is shown separately. The screen display has been shown below :
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Screen Display : DIE form

Definition : The present thesaurus provides the facility of an explicit and unique
definition. Here the explicit and unique refer to the form of definition. The limitation of
this thesaurus is that it provides only one definition. From the programming point of
view, the main function of the definition is to look for the searching word typed into the
Headword box of the Lexical Display form and if it is found, display its (definition) into
the Listbox of the DIE form. The whole process has been shown in the following Private
Sub definationClickQ programme:
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End

Else

End If
If

MsgBox "Definition
Exit Do

DIEListbox.Addltem
End If

Datal .Recordset.MoveNext
Loop
DIETitlebox

End Sub
.Text = "Definition ft

is not available"

Datal .Recordset.Fields("defin")

129



This form has four commands - Definition, Illustration, Example and Exit. Their applications are
given in the following table :

Buttons

Definition

Illustration

Example

Applications

* Display the definition of the headword in the List box.
* Display the title 'Definition' in the small text box.

* Display the illustration of the headword in the List box.
* Display the title illustration" in the small text box.

* Display the example of the headword in the List box.
* Display the title 'Example' in the small text box.

Exit * Close the running Application.

4.2.2.7. INFOJWINDOW FORM : FORM 4 : INFOJVINDOW

The Info_ window consists of the information about the present thesaurus in terms of its
different screen displays and some relevant information. It is noted here that the information given
here is represented in the points format. The Info_window form and the information are shown
below :
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The thesaurus has been designed into two parts :
> The main body of thesaurus - consisting of the

following screen displays:

»
»
»
»
»
»

START
Search-Mode
Semantic Domain
Lexical Display
Attributes
DIE (definition /Illustration/Example)

> The Info of thesaurus - consisting of the following
screen

»
»
»
»
»
»
»
»
»

displays:

INFO_WINDOW
Startlnfo
SearchMode_Info
SemDomlnfo
LexDisInfo
Attributelnfo
DIEJnfo
InfoCommands
Semantic Scheme
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This form consists of the folowing commands :

Buttons

Info_Commands

Semantic Scheme

Applications

* Display the Info_Commands form.

* Display Semantic Scheme form.

4.2.2.8. INFO_COMMANDS FORM : FORM 12 : InfoJCommands

This form consist of seven box commands. They are DIE_Info, Start_Info, Lexic_Info,
Attribute_Info, SemDom_Info, SearchMode_Info, and Exit. The screen display of this form has been
given below which is followed by the application of commands :

Screen Display : InfoCommands Form

132



Buttons

DIE_info

Start_Info

Lexic_Info

Attribute_Info

SemDomlnfo

SearchMode_Info

Exit

Applications

* Display the DIE_Info form.

* Display the Start_Info form.

* Display the Lexic Info form.

* Display the Attribute_Info form.

* Display the SemDom_Info form.

* Display the SearchMode_Info form.

* Close the running Application.

4.2.2.9. DIE_INFO FORM : FORM 14: DIEJnfo

This form is mainly related to the information about the DIE form. It gives all account of the
function of DIE form, including the commands. The screen display, information, and the command
table are given below :
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Buttons

Back

Exit

Applications

* Go to the Info window form.

* Close the running Application.

4.2.2.10. STARTJNFO FORM : FORMS: Startlnfo

The Start_Info form deals with the information about the Start form. It comprises the
information about the Command functions . The Start_Info screen display alongwith its containing
information, and the command tables are given below :
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This window consists of the

> Commands

< Start >..
< Info > ...
<Exit> ...

•

leads to the

following command functions :

Search-Mode window.
.. leads to the Info Window.
.. quit from the current window.

Buttons

Back

Exit

Applications

* Go to the Info_window form.

* Close the running Application.

4.2.2.11. LEXIDISPLAY INFO FORM : FORM9 : LEXIDISPLAYINFO

This form deals with the information about the Lexidisplay_Info form in terms of different
components and command functions . The screen display of Lexidisplay_Info alongwith its
information and commands are given below :
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The screen consists of the following components :

1. Headword Box :
> It is an edit box in which the word having to be searched can be typed.
> After typing the word, press Display command button to activate the

searching/displaying process.

2. GC (Grammatical Category) combobox :
> As soon as the Display command button will be clicked, the GC Combobox will

display the grammatical category/ies of the searching word.
> Press ComboButton and select one GC at a time.

3. Central Box :
> There are two parts - upper text box & lower text box.
> With the click of the Display button, the upper text box will be filled up with the title

'Synonyms' .

> Once the GC is selected from the Combobox, the lower text box is filled up with the
synonyms of the searching word.

» As soon as the word, appearing in the lower text box as a synonym is shown, it will be
marked/selected by an arrow, its Semantic Class automatically will display in the
Semantic Classes Box.

» With Double-Click on the word appeared in the lower box, it will be copied in
the 'Headword' editbox for cross searching.

» Synonyms are listed according to the Semantic Classes group.
» All information related to the searching word will be displayed in the lower box. Eg.

Root, Antonyms ....
> The upper box is filled up with respective info automatically. Eg. in case of Root, the

Root text will appear in it and in the case of Antonym, the antonym text will appear, and so
on and so forth.

4. Sematic Classes :
> It consists of the display of Semantic Class of the selected synonym.

> Only one Semantic Class will appear at a time.

5. Commands :

< Semantic > leads to the Semantic Domain screen.
< Previous > set the previous operation by undoing the latest operation to it.
< Reset > makes every box empty for the reaccess ing operational process.
< Back > leads to the Search-Mode screen.
< Exit > quits from the current window.
< Info > leads to the information window.
< Display > makes the searching word activated.
< Attributes > leads to the Attribute window.
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Buttons

Back

Exit

Applications
—

.
* Go to the Info_window form.

* Close the running Application.

4.2.2.12. ATTRIBUTE_INFO FORM : FORM 13 : Attributejnfo

This Attributejnfo form embodies the information regarding the different commands used
in the Attributes form. Its screen display, the embodied information, and commands are given
below:
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The Attributes window is a part of the Lexical Display window, consisting of the
following commands.

> Commands :
<DIE>
<Root>
< Antonym >
< Collocation >
< Derivation >
< Compounding >...
< Related Word > ...
< Spell Variation > .
< Identical Word > .

...leads to the DIE window.

...displays the root of the Head Word (HW).
....displays the antonym of the HW.
...displays the collocational usage of the HW.
....displays the derivatives of the HW.
...displays the compound words of the HW.
....displays the related word of the HW.
... displays the spelling variation of the HW.
...displays the identical wors of the HW.

Buttons

Back

Exit

Applications

* Go to the Info_window form.

* Close the running Application.

4.2.2.13. SEMDOMJNFO FORM : FORM 8 : SemDom-Info

The form Semdom_Info includes information about different components and commands
used in this form. Its screen display, information, and commands are given below :
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Buttons Applications

Back * Go to the Info_window form.

Exit * Close the running Application.

4.2.2.14. SEARCH-MODEINFO FORM : FORM 7 : SearchMode Info

It includes information about the Command sets used in the Search-Mode form. Its screen
display, information, and commands are given below :
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Screen Display : SearchModelnfo Form

Buttons

Back

Exit

Applications

* Go to the Info_window form.

* Close the running Application.

4.2.2.15. SEMANTIC SCHEME FORM

This form consists of the commands and instructions regarding procedures of clicking the
box button. The screen display and its commands are shown below :
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Buttons

Semantic

Semantic

Exit

Domain

Domain

1-4

5-8

Applications

* Display the Semantic Domain

* Display the Semantic Domain

* Close the running Application

1-4

5-8

: Classes.

: Classes

4.2.2.16. SEMANTIC DOMAIN 1-4 FORM

This form consists of the name of the first four semantic domains. They are Self, Other,
Perception, and Action (Volition). The relevant screen display is shown below :

4.2.2.17. SEMANTIC DOMAIN 5-8 FORM

This is an extension of the previous form (i.e. Semantic Domain 1-4 Form). It consists of
the other four names of semantic domains. They are Intellection, Affection. Measurement, and
Prognosis. Its screen display is shown below :
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Screen Display :Semantic Domain 5-8 Form

4.2.2.18. SEMANTIC DOMAIN 1-4 : CLASSES FORM

This form consists of the a list of semantic classes of the first four semantic
Domains: Self, Other, Perception, and Action (Volition). Its screen display and the command (i.e.
Back) are shown below:
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Button

Back

Applications

* Close the current form.
* Opent the Semantic Domain 5-8

4.2.2.19. SEMANTIC DOMAIN 5-8 : CLASSES FORM

This set of Semantic Domains 5-8 embodies a list of semantic classes of the last four
semantic domains, namely, Intellection, Affection, Measurement, and Prognosis. Its screen display
alongwith the associated commands (i.e. Back) are shown below •

Button

Back

Application

* Close the current form.
* Opent the Semantic Domain 1-4
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43 . DATA ORIENTATION

The schema followed in the arrangement of the lexical is structured in the pattern of subject
domain system dealing with the conception of subject groups with the semantic applicational
components. Obviously, the ancient Indian of lexicographical work underlies in the thematic
representation and arrangement of entries here. The present module is also presented in the same
track of presentation with some fundamental requirements as discussed in the the chapters 2,3 and 4.
In this light, the data base structure has been carefully built in order to provide the maximum query
facilitation to the user. The development of the required set of data structure depends upon the
logical and relational representation of the entry format. As a pre-requisite, the format-mode of the
lexical representation, which is mapped by efficacy parameter at the on-line run of the package, is
accessed by the standard programming formalism.

4.3.1. DATA : STORAGE, PROCESS AND ACCESS

The data storage, as a part of Data Management System (DMS), incorporates its record in a
specific format designed as per one's requirement. In fact, the data storage houses all raw
materials and functions as an input system to the computer. The data storage is normally governed
by the nature of software and its memory location. The system followed in the data storage is
undertaken in the form of specified 'fields' which helps one to access it suitably for expected
concrete output. The data stored in the machine as an input may have either of the following shapes
: character-based, numerical, and sign-based. The data processing is a device used to access data
for manipulating a perfect output. The operation can be carried out at many levels :

a. arithmatic operation, dealing with coding system which is retained in the computer
memory.

b. operation and re-operation of any type of data which makes it is flexible,
c. sifting, copying , deleting of information stored as part of data can be dispensed with

willingly,
d. indexing of particular field is also operated, and
e. an editorial accomplishment - modification and rewriting is also performed.

Recording is an input side of DMS aligning the whole encoding information fed and loaded
in the system which can be classified in terms of data-information and programming. To
make the computer understand a given task the operator gives the data-information, and to access
and manipulate such information he gives some encoding signs considered as programme-
recording. Though the term 'recording' in computer is used to refer to a very specific entity related
to data feeding only in data-base-file (x.mdb). But here it is used to accredit the whole encoding
information of system.

The computing as a process dealing with computation of encoding information as data-
material. It can be classified into two categories : numerical and symbolic computation. To keep
interaction between the machine-language (artificial language) and human-language (natural
language), the user encodes some signs which may be numerical and/or character-based. The
computer decodes those signs and tries to comprehend the given information which ultimately
results as an output. Besides, the task of computer is to store all information and display on
requirement. It provides information in various manner as the user wants to take out.
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The DMS has an utilitarian process, namely 'sort' which the user can avail of to make
the data-material su.table for computation and process with its up-dating particulars The
sorting is carried out alphabetically which helps machine to find out the particular information (i e
lexical item here) easily. The alphabetization custom can be done according to the language-
alphabet-order wh.ch requires one to give the information regarding computer. The sorting and
resorting of the same or even the other type is possible. The information loaded in the database file
(x.mdb), having been sorted out, can be used to search the particular given information The
searching is only conceivable when the loaded data has been alphabetized. The utilization of this
process to know about the particular information may be done either at the macro-level - displaying
all information, or at the micro-level collecting only restricted information as part of 'macro-
information'.

The ultimate aim of a user feeding the data into the system as he/she uses it is to acquaint
him/her with the primary objectives. The process of displaying can be carried out on a two-folded
observance : the monitor-screen during the data feeding (input-time) or even after completion to
view the partly or fully fed data-material and as final output passing through the system to printer
for printing display. But even in the case of the second, one can display only through a part of the
whole, as the 'display' is a visual process. The purpose of developing any software is to provide
more facility to the user. To fulfil this goal, the computer scientist has to prepare a software which
can be copied and distributed among others in order to convenience the maximize utilization of
it which would be beneficial to all. The 'copy' of encoded data can be copied from the hard-disk to
diskettes/floppies or vice-versa. The user can take such copies from one terminal to another. The
"installation' of software is also one kind of copying process which is related to the copy of
•command.com' file and other affiliated ones from diskettes to hard-disk.

4J.2. DATA STRUCTURE -.ATTRIBUTIVE NETWORK

The data structure followed in building the present electronic thesaurus comprises the
prototype conceptual attributes. The attributive network is framed out and co-related in the
following diagram which is based on the algorithms:

Algorithms

• Spelling variations (sv) and Identical Word (iw) are equivalent to Head Word (HW).

The attributes of the entry are given in the following diagram along with their
interrelationship which is shown by the arrows. The retrieval of the data-application is also marked
within the square box.

4.3.3. DATA- STRUCTURE-DELINEATE

The interrelationship among the fields is shown in the following diagram The inter-network
of fields can be represented as follows :
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1. Condition :
• Enter the headword in Headword Editbox of the Lexical Display Form or select from

the Listbox of the Semantic Domain Form.

2. Process :
• It will search the headword in "entry" table. If found = True Then
• All 15 attributes, viz. grammatical class, semantic domain, semantic class, synonyms,

spelling variation, identical word, related word, antonym, derivational word, compound,
collocation, root definition, illustration, and example in their respective boxes.

In order to retrieve all these information, the following type of database has been prepared. Here, we
see the logical interlink among the fields.

• The headword is the main point of search.
• There are four fields for four grammatical classes, viz. Noun, Verb, Adjective, and

Adverb, respectively.
• Each grammatical field is related with three semantic domain fields, therefore, there are

twelve semantic domain fields. Their distribution is given as follows:
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Diagram 12 : Showing Data Design and Interlink among Fields.

4J.4. VB : DATA ACCESSING

Visual Basic is facilitated with the Data Manager which is activated by using the Window
command from the File Menu. This Data Manager supports the database to the Visual Basic
application by accessing the data. The data accessing deals with the manipulation of data stored in
the database by managing its objects. Here, we have selected some screen displays from the Visual
Basic to show the process of creating the database step by step which enables us to understand the
whole process of data accessing easily. If information of a word has not been fed in the data file, the
message-box will appear with the message - "The (searching information) is not available". For
example, if the definition of a searching word which has not been fed in the datafile, the message -
"Definition is not available" will appear on the screen as shown below:

147



Screen Display : Message Box.

The Data Manager supports the Microsoft Access, FoxPro 2.0, FoxPro 2.5, dBase III, dBase
IV Paradox 3X and BTRIEVE. Normally they can be divided into three catagories : Native
Databases, External Databases, and ODBC (Open DataBase Connectivity) Databases. The database
types and their supporting versions are followed by the the Visual Data Manager screen display.
The Data Manager can be open in the Visual Basic in the following manner:

4.3.4.1. OPENING DATABASE

For opening database on MS Access version 2.0. the following steps are required to follow :

• Go to the Add-Ins Menu and select the Visual Data Manager command and click it.

• As soon you get the Visual Data Manager screen, select the File menu. There are two
options : In the case of new databases, select the New Database command from the File
Menu from the Visual Data Manager screen and then select either Access 2.0, or in the
case of an existing database, select the Open Database command from the Data
Manager, as shown above, and then select the supporting database and click it.

• In the case of open database, you have to select your .mdb file from the Open Database
window and more forward as shown below.

• As a next step, interact with the Database window where you can select New command
for opening a new table and Open command for the existed table. The Database window-
could then be seen.

• It may be noted here that in the case of existing table, the Open command leads you to
the so called the Editing Record screen (it is not an exact name). But in the case of New
command, it leads to the Create New Table window.

• After writing the name in the Table name box, press the OK command button which
leads to the Editing Record screen which is an environment where the data can be
entered and stored.

• Before going to the Editing Record screen, one has to go to the Table Window to create
the fields and indexes.
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• In order to make the Index file, enter the information in the following window, i.e Add
Index Window.

4.3.5. THES.MAK PROJECT : DATA DESIGN

4.3.5.1. DATA TABLES

In this module we are using following three database tables. The structure of each
database table is given below. The common field in all three tables is "hw" i.e. Headword.
Through this "hw" we can only extract the other information from each table. We could now
display each database in detail.

• Each small square bracket here represents the name of the field of the corresponding
database file.

• The dots represent similar types of fields.
• The arrow line indicates the relation between two files.

Diagram 13 : Three Database Tables.
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4.3.5.2. DATABASE : FIELDS AND WIDTH

The following box showing the "ABBREVIATION OF DATABASE-FIELDS" will enable
the user to identify the terms given in abbreviation.

The structure of database files is as shown in the box given below. The first column is the
"Name of the Field", the second column is the "Width" , the third column is total no. of fields and
the fourth column is the "the total width for a particular field in each file:

150



4.3.5.3. EXAMPLE

There are , in total, 1291 records in the present thesaurus-module. Thus, 1291 entries
are created and appropriately filled in the present database. Here, it may be noticed that all
information about each entry has not been enterd into the database. The aim of this database
creation is to show how the system has been designed and the mode of access, rather than
making it an absolutely exhaustive database. Here, the Hindi word bhAI 'brother' which has
benn discussed earlier could be selected once again to show how the information about this
word has been allocated into the database:
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4.4. SUMMARY

This application is developed in Visual Environment and all the advanced features
are used to make this product user-friendly. The bi-directional access, i.e. from lexical item to
semantic class and from semantic class to lexical word, is the speciality of this product. For
storing the data we have used MS Access 2.0. Both are Microsoft products, and, therefore, it
easy for data handling. While designing the application we consider all the cases related to
the GUI application. On-line information about the package application is available.
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CHAPTER 5

CONCLUSIONS

"The lexicographer's situation is frequently comparable to that of the man who tries to get at the
meaning of the traffic signs while driving rather than to that of the man who has a perfect knowledge of
the abstract system before he begins to drive. "

-Zgusta( 1971:26).

5.1. THESAURUS AS A COMPLEX WHOLE

5.1.1. CLASSIFICATION

Any 'thesaurus', as the name indicates, is a treasure trove. A thesaurus as an entity has
several layers of distinction - (i) general - dealing with all human knowledge or specific - dealing
with a subject matter limited to a selected area of human knowledge or application, (ii) monolingual
- written in one language only, bi-/multilingual compiled in two or more languages, or (iii) manual -
prepared for manual reference (and often prepared manually), and electronic - accessed through the
computer.

The proposed electronic Hindi thesaurus is a monolingual database aimed to act as a
wordfinder based on the semantic domains and is also designed to act as a synonyms treasure-trove.
It is also a mapping system which is dynamic due to the lexical functionality approach followed
here which helps the lexicographer to solve theoretical as well as practical problems he faces while
compiling a lexicon. There are many parameters to access the model undergoing certain
lexicographic network in order to map the lexical unit and its associative components. The
complexity of network framed with its own enhancement depends upon the range and space of
semantic shades of a lexical unit, reflecting through the semantic domains. This idea can be
conveyed through the following diagram :

semantic shades

contexts

word

Diagram 14 : Complexity of the Network.



5.1.2. RECONSTRUCTION OF SEMANTIC SHADES

To understand the semantic shades, one requires world knowledge - something which all
human beings have, to different extents, rather than having a specialized knowledge of certain
disciplines (or its allied subjects). The meaning of a word is itself a product of combination of all
related disciplines at the sametime, derivable as a part of world knowledge. Due to the limited
human capacity and capability of acquiring and storing knowledge, one usually perceives (and
'knows' of) only certain shades controlled by or related to bound field(s). The reconstruction of all
semantic shades of an entity is a collective phenomenon for which one has to depend on the whole
speech community or even sometimes go across the community (and consider the genetically and/or
culturally related languages). When a speaker expresses something, there are some intentional
impact found in his speech that pragmatises his statement. On the other hand, the hearers and the
readers are guided by their own pragmatics. There may be differences between these two different
sets of pragmatics for various reasons - which is what leads to additional reading or interpretation to
misreading. This pragmatics becomes an essential aspect of the dictionary or thesaurus. This is why,
Zgusta (1971:24) rightly points out, "The lexicographer's activity, however, can be conceived as
rather pragmatic one, at least in this respect." He is absolutely correct in his statement because the
intention of speaker is an essential element in the expression which is governed by the situation.

5.1.3. WORD EXTRACTION AND SENSE DETERMINATION

A lexical item is nested within a number grammatical categories and the senses assigned by
it depend on the categories as well as on the given situation. Indeed, the lexicographer's approach
towards language analysis is to explore its general usage and identify its potentially multiple
grammatical functions and place them in intertwined linguistic components. The construction and
application of lexical units often display common and/or partially overlapping features which
enable the lexicographer to compare the systems that lie behind any two given words. In terms of
features two or more lexical items can be identical, but at the macro level of application they differ
from one another (howsoever slight difference that may be). This type of dissimilarity or
contrastive feature-combinatrons can be noticed at a glance which get flashed out on the screen
showing coherent semantic applications specific to an individual word or word application. Hence.
the task of an electronic lexicographer is beyond the normal lexicographic norms but he must be a
semanticist or a lexicologist. Of course, he must also be a man who specializes in many other
related fields - like a conventional lexicographer - in fields such as morphology, phonology,
orthography, etymology as well as in different literary genres. He must also examine all words
critically and in terms of their applicability, rather than only in respect of acceptability, of the lexical
function as constituting the language system. The senses can be determined when the extraction
occurs at the lexical, sentential, or discourse level. The sense of a lexical item is basically extracted
from certain definite spheres, whereas while occurring it assigns this sense in combination with other
senses to complete the meaning of a clause or a sentence. -Recognition" of such processes may be
difficult in the massive data taken from the field in the case of a lexicographical field work and even
in a composite document on which the lexicographer must work to find out the complete and exact
sense of a particular lexical unit and then set it up into a its proper locus. The degree of
'Complication' of this extraction process depends upon the degree of difficulty of the text and on the
ambiguity which may refer to the contexts from where the lexical unit is extracted.
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5.2. COMPILATION FEATURES

5.2.1. CLASSIFICATION OF KNOWLEDGE

Though in the compilation of a thesaurus, a lexicographer analyses the extracted inflected
and contextually alive word as lexical units and incorporates them as a part of his practical system by
adopting some rules and method, the semantic shades of a lexical items can be treated as equivalents
in the case of a bilingual product and as synonyms in a monolingual product. The analysis is carried
out according to the nature and type of thesaurus either in the synonymous or in the semantic mode.
It has been shown, as a part of the present research, that the infrastructure necessary in this system
of compilation is a massive subjectwise classification of knowledge. The entirity of human
knowledge has been tried to be classified here in terms of certain broad and specific classes in a
hierarchical framework. No doubt such practice goes back to the ancient tradition in the Indian
lexicographic works as we have seen in the second chapter with some sample of entry set up in
Indian classical language, i.e. Sanskrit. However, the whole schema is made on the assumption that
the user will be facilitated with this set of semantic classes under which specific lexical items occur,
(possibly in more than one slot), and that it will be a more comprehensive tool than a traditional
dictionary or even a monolingual manual thesaurus.

5.2.2. DESCRIPTION ORIENTATION

The description orientation is an important factor of compilation. It can be noticed that
enhancement of description in the dictionary requires a sufficient amount of space where the
lexicographer can give precise references about each individual entry. But, this is not open-ended.
The lexicographer has to limit himself somewhere. But the question is where exactly the restriction
should be imposed? The answer lies in adopting a two-way solution : firstly, leaving one or more
individual component(s) out of the total references, by highlighting on certain features, and
secondly, in selecting the total component by removing the details about them. The question of
arrangement of the various usages of a lexical entry or sub-entry under a particular entry is itself a
fundamental clue to the system formation. Arrangement of entries could vary from dictionary to
dictionary. In this regard. Kelkar (1973:62) says. "... in a descriptive, synchronic dictionary the
arrangement should be in an order of descending frequency as seen in the attestations of the period
under consideration; in a historical, diachronic dictionary the arrangement should be in an order of
increasing frequency of the first attention of that sense."

5.2 J. SPECIFICATION OF PURPOSE

The specification of purpose varies depending on the kind of reference or help one expects
from the dictionary. One can, of course, ask a question about the "expectation of reference' i.e.
whether the expectation can be marked out and, if so, whether the reference is provided by the
system (or the product) as per requirement. But still, there are some kinds of overlapping which are
inherent in the purpose just like the overlapping of lexical units in compilation. Because of the
specification of purpose, different types of lexicons come into practice by following different
models. Gajendragadkar 1973:13) gives his opinion regarding the above statement by stating,
"There are different types of Dictionaries satisfying specific needs of various types of seekers of
knowledge. Apart from the specialised ones like the Dictionary of scientific terms or philosophical
terms which are intended to cater to a selective group of people, looking for specific information."
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5.2.4. EVALUATION

The motivation of evaluation towards the sense appreciation is factually dependent as one
can see in Kelkar's (1973:63) statement: "The critical test is whether the meaning is the one which
will most readily suggest itself to the user if the vocable is mentioned out of the context rather than
used within a context. In relation to a synchronic account of a language that is no longer current, one
may want to recast this test slightly : the basic meaning is the one that an editor interpreting and
annotating a text is most disposed to pick up so long as there are no clear contextual pointers in a
different direction. In the rare cases where a vocable may have more than one equally viable neutral
senses." Moreover, the evaluation can be carried over on the acceptability and utilisation of the
lexicon. The dictionary has to meet both these criteria adequately, as has been taken care of the
present compilation. For instance, the semantic thesaurus should provide the human knowledge as
well as the synonyms under their semantic classes. Likewise, the data collection as suggested here is
also well justified. The lexicographer has to examine the source(s) for his compilation. For instance.
the sources for the historical use are ancient and medieval literature and the existing dictionaries of
an earlier period. The sources for present use are obviously open-ended where both written material
and oral speech (recorded/noted/observed by the compiler) are important. The treatment of polysymy
and homonymy are also defined properly and represented in the appropriate locus. It is also admitted
that grammatical and morphological information will be tackled in the required fashion. The
representation of synonyms (and equivalents in a bilingual product) should be mapped at the scale
of 'closest to closer". The closest synonyms should be given priority over the other.

5.2.5. THE ARRANGEMENT

The nature of thesaurus determines its comparability. A thesaurus concerned with form and
meaning of words and their correct usage has scope to give scientifically accurate details about the
meanings of words. A thesaurus is meant for giving the contextual information to users. Moreover.
it should also provide a brief account of the semantic significance when a word occurs in a particular
context. For instance, in Amarkosha (cf. Chapter 2), Amar Singh arranged the entries under their
semantic shades/domains. In thesaurus, meaning becomes the heavier among the inbuilt systems.
The metaphoric senses are also concerned consciously alongwith the contextual account. The
lexicographer should be aware of the possibility of the meaning having some additional functions
either in plain speech or text or in metaphoric expressions. The context should, therefore, be fully
reflected in the way a thesaurus is constructed, even if it is not directly quoted overtly as done in the
dictionaries. As one can see, this requirement has also been taken care of in this case.

5.2.6. THE ECONOMY MEASURE

The lexicographer, in compilation of semantic thesaurus, follows the tactic of economy in
both cases : (a) Entry Selection and Representation and (b) Semantic Determination. It is obvious
that one should not generally select a monosemantic lexical item because such items are best
described and tackled in dictionaries. But anyway, in the presentation of polysemy this "economy"
may prove to be a fruitful methodological principle in a semantic thesaurus. The assumption is that
multiple meanings should be presented in an economised manner rather than giving a descriptive
information. The maximum range of reference should be phrases consisting of sometimes two or
sometimes three words. There is no such methodology of the initial meaning or even that of the
secondary meaning in an electronic thesaurus. First, one can search each item individually. If one
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searches the synonyms at one glance of a single screen display, he will follow the initial reference in
the first place, and then the secondary ones by adopting the procedure of 'closest to closer'. The
following situat.on may be possible when meanings undergo initial and secondary assessments.
Recall the statement of Mehendale (1973:77) who advocates Thieme's view regarding
determination of initial meaning by stating, "This is an excellent methodological rule. Of course, it
cannot, by its very nature, be applied to words occurring only once, or even twice, but in cases where
a given word occurs more than once or twice, and if we are fortunate enough to notice that the
contexts in which it occurs are different, the above method deserves to be tried out; not only this, it
may be asserted that it is the only proper method to be followed. And if in its application we are
able to come out unscathed with only one single word with one single meaning, in spite of the fact
that the contexts are different, we are very likely to be nearer the truth."

5.2.7. THE DEGREE OF HOMOGENEITY

Thesaurus aims at dealing with the vocabulary of a language from an evaluative aspects
dealing with all semantic range of the lexical items of the language from the possible available data.
Hindi thesaurus would also need to represent formal selection of spelling variation. It is noticed that
like other features, there is spelling variation found from region to region of the same speech
community. Such phenomenon marks on the degree of homogeneity - complete or partial. In the case
of complete homogeneity, the nature of language is the same whereas in case of partial one, the
nature varies from region to region of the same speech community. Therefore, there is a variation
lying in the language treatment as dialectal. Though the dialectal or ideolect is not our concern in the
present research. But, we do have a glance of these because they directly or sometimes indirectly
affect the semantic thesaurus. In other words, they can make the classification much more
complicated. But there is no way to escape from such facts. They may affect in the entry selection
and determination of the semantic assignments of the lexical items; where the semantic shade of
even individual lexical items become vast. The most important aspect of human knowledge is that of
understanding of all possible orthographic as well as semantic variations occurring among different
dialects of the same language, which should all be noted in the compilation. If this is done, it will
facilitate the user to not only for the lexicographic reference but also dialectal reference. Because of
limitation of scope, this however could not be done in the present prototype electronic thesaurus to
the extent desirable.

5.2.8. SENSE ASSIGNMENT : THE SEMANTIC AND THE PRAGMATIC

To understand the pragmatic aspect of the speech, especially of the lexical unit, one has to
know that the concretization of semantic assignment may vary from one speaker to another because
of regional differences. Moreover, the pragmatization of speech is also dominated by the speaker's
mode of expression. Therefore, the feeling comes into the centre of speech. Such evocativeness is an
individual phenomenon of communication. But, due to the certainty in the actual speech or parole,
the hearer can recognise the real intention of the speaker. The speech is affected by the speaker's
sensitivity, socio-cultural background, education, and the personal touch of the surrounding.

The sense assignment may vary because of the variations of different kinds in the language.
A knowledge of these variations will help lexicographers to determine the primary sense and
secondary senses. It will also enable him to compare the sense ranges at the axis of time, space or
other variables. Through this faction, he can judge the future utility of his thesaurus. When he plans
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to compile a thesaurus, he must have a clue of the periodic or the geographic span he is going to
cover in his thesaurus. The ideology is another concept in the planning process which determine the
locus of the entry set-up. As a part of systematic representation, it encloses the rationality of
semantic propert.es explo.ted as complete or partial synonymy, although it is more appropriate in
preparing of a synonym dictionary, i.e. alphabetic thesaurus, where the lexical units are selected and
organised in systematic framework.

5.2.9. SENSE-TYPES

The interconnection between two senses in lexical combinations may be of three types :
First, two senses are completely interrelated to each other in the maximum contexts. It will be
logically and philosophically wrong to say that they are identical in all contexts rather than claiming
they overlap in the "maximum' number of contexts. Secondly, there could be partial overlaps or
interrelationships between two senses. It means they are largely identical and to restricted certain
situations. Thirdly, when two senses are not identical in any context, they just function as dissimilar
or unidentical, but may or may not be actually antonyms. The task of a lexicographer is to analyse
language and point out the nature of interconnection right at the beginning of one's work.
Logically, it is impossible (obviously not in all cases, but in certain cases) to indicate the range of
lexicographic context. Normally, this is so when the expression is either unclear in recognition or
having clumsy range of assignment. The immediate context also fails to give the final clue or the
exact picture of sense assignment. In the study of language in which a thesaurus is prepared, it may
happen that sometimes a clear cut context is preserved which makes the identification of lexical
meaning recognised. The nature of thesaurus makes the lexicographer keep different attitudes
towards the sense assignment occurring in the specific contexts. But the lexicographer is generally
advised to cover almost all possibilities when he prepares the thesaurus.

5.2.10. THE IMPLEMENTATION

The effective implementation of all aspects of sense assignment, their interrelationship,
principles, and processes discussed above depends upon the knowledge of the lexicographer. If he
fails to recognise even a part of the whole network, the compilation would not be successfully
carried out or it may be that the aims and objectives of compilation would not be met. Here,
regarding to the ability of lexicographer, one must emphasize that the decision taken by him must be
nearly perfect on the account of purposes. Recall Hayakawa (1941:55) statement in this context.
"The writing of a dictionary is therefore not a task of setting up authoritative statements about the
true meanings of words , but a task of recording, to the best of one's ability what various words have
meant to authors in the distant or immediate past. The writer of dictionary is a historian not a law
giver." The task of compilation requires no small delicacy and knowledge. But it requires the
lexicographer's vital knowledge of language. The lexicographer who compiles a monolingual
dictionary should be a native speaker or native-like speaker of the language.
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5.3. COMPUTATIONAL PROFILE OF THE ELECTRONIC THESAURUS

5.3.1. THE FLEXIBILITY

An initial look at the possible counter-example of the product-prototype developed here will
provide an overview of flexibility of computational lexicography, especially in design and scope
of it, will make us realize that "Computational linguists and large industry developers recognise
that, for real world application, it is of fundamental importance that natural language processing
systems are able to deal with tens and even hundreds of thousands of lexical items." Hence, one must
achieve a reasonable degree of progress in the lexicographic work in the NLP tradition which will
enable the computational linguists and computer scientists to achieve the ideal goal of "automation"
in language processing. Preparation' itself is a knowledge-based task depending upon the nature
of its utilisation. In such respect, the lexicographic work, in general, comes under the
semantico-pragmatic knowledge where the user should be able to identify the perspectives of
lexical entry in lexicon. The dimension of preparation and utilisation of an electronic lexicon is
due to the nature of work, whether it is machine-readable-dictionary (MRD) or manually printed
dictionary (MPD), and the information to be included will enable us to utilise it potentially to any
NLP system. Broadly, an exhaustive lexicon takes into the detail morphological and grammatical
information on one hand and semantico-pragmatic information on the other. Yet relevant variants
related to pronunciation and graphic formation, including hyphenation, and problems emanating
from them must also be possible to tackle by now. The present lexicon is to be viewed only as a step
towards that direction.

5.3.2. THE APPLICATION

As far as application of computer is concerned (in the compilation of lexicon), especially the
semantic thesaurus, the lexicographer has to update himself as a computational lexicographer in
order to recognise the application and utilisation of the developed software. At first, he has to learn
about the efficient software. The aims should be purpose-oriented rather than for name sake. It
requires a critical assessment by keeping the user's requirement in the view. It does not mean that he
can restrict himself to the newly defined programme, but if he is flexible enough to select any model
or system which satisfies the maximum requirement of the user, the real credit goes to the software
which has such efficiency that if the user wants he can perform rather than get tossed down at the
programming. It is also true that the efficacy a run-time system has to depend upon the programming
utility and algorithm. If the programmer, who may be a computational lexicographer already, selects
a high performing algorithm with a high power system, definitely, one can not only access the codes
used in developing the software, but can also test the principles followed in building the programme.
Once again, the work here with a limited set of 1291 headwords is intended to test out the power of
the programme which has been written.

5.3.3. THE RELIABILITY

The reliability in productive power of a programme keeps the chance of generating a good
output. There is also a possibility that the programmer fails to meet the defined target, but his
attempt and logical solution might help him to out come from such troublesome situation. In such
case, he has to take the following steps : recognising the defective points, sort them out by
classifying according to their nature, fixing the proper location, and recodifying as need. When the
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user wants to change something which according to him in his own view or requirement, the function
of the programme should be up-graded. Perfection lies in the coverage of subject matter, flexibility
in system utility, specification in programme, and the concreteness in the output.

5.3.4. THE DEGREE OF AUTOMATION

Though the task of a programmer or developer is to produce a useful and an automated
system, the degree of automation here becomes a more important quality. This is especially so in the
case of thesaurus compilation depending upon whether it is developed for the machine or for
manual use. In this case, of course, the model that has been developed here is mainly designed and
developed for the machine. This thesaurus can be accessed through an on-line system. Here, the
components of the proposed thesaurus are well defined and are nested in the system. It is true that to
complete the package, there are many system requirements such as the right kind of hardware, or
software support for the system, a good compiler and analyser besides efficient human resources as
operator, programmer, and designer, and documentation support. This should be eventually made
importable into different word processing softwares so that those using any Hindi Word Processor
could make it a part of their help kitty. There would, of course, be constraints restrictions of the
system requirements.

5 J.5. THE DBMS AND PROGRAMMING IMPLEMENTATION

The DBMS is a very complicated computational system, where database, as an integrated
collection of documentation files can be accessed automatically, consisting of data element at a
lower level. The whole design in the present database is arranged in a hierarchical pattern. The data
file consists of different records and each record has many fields (cf. Chapter 4). The information
stored in the field is directly retrieved from the database as an output. To attain such expected
targets, the whole process is set up in the mind from input to output in the application of pre-
processing and post-processing. Later, this module is set up in the system in order to run the
abstract model in an automatic fashion. The data structure and the interrelationship among different
components at the different levels are primarily concerned with the data designer. The existence of
any software is not possible until it is well implemented. The programming is an outcome of
mathematical, symbolic, and logical operations where they are internally related. Programming
makes it possible for the computer to understand the nature of tasks and execute them. As is well
known, there are two types of programming implementation as available in personal computers
(PCs) and they are explained below.

DBMS is used as a device in creation of a database system prepared within the
constraints of the software to implement the small -.mdb in order to get an output instantaneously. It
is a ready-made programme which works to generate a pattern for a given material. Noticeably.
such a device can be used for very small processes. But for access to the heavy load data-material.
one would have to prepare another programme for implementation. The 'programme' is like the
sense of the computer which directs to perform the expected accomplishment. The programme-file
is a separate file made of defined characters, and arithmetic codes are represented logically in the
form of matches and conditions. The programming can be nested by several sets of sub-
programming within it due to certain exigencies or requirements. Thus it can be named as as the
main programme and its sub- programme(s).
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The system having been completed as a part of one's software package-building has to
pass through the test of capability and accessibility. The first of these tests judges the power of
.mplementat.onofag.ven task under a prescribed input in relation with its output, whereas the
latter accesses the programme in terms of time, utility, and flexibility. This accessibility
accomplishes the instructions given to the computer. The whole issue relating the interaction
between man and machine (in this case, the computer) can be summed with the statement of
Andres (1980:146) : "... the dictionary-maker will still need to use his intelligence and skill to
execute those phases of his task that require more thought. However, once lexicographer's "raw
material" - the language data - have been adequately prepared presentation to the computer, and
once the machine has been supplied with the instruction on how to do the job, it can do the work
much more accurately and thousand times faster than any human being ever could."

The database structure has been precisely built in order to provide the maximum query
facilitation to the user. The development of the required set of data structure depends upon the
logical and relational representation of the entry format. As a pre-requisite, the format-mode of the
lexical representation, which is mapped by efficacy parameter at the on-line run of the package, is
accessed by the standard programming formalisms. Identification of database in terms of functions
and its performance require items to enable the developer to retrieve the document stored in the data
file(s) as and when needed and in the manner needed . The well structured scheme is based on the
ability which may be classified as follows :

i. Programmers => Native-like ability : Special knowledge.
ii. System => High run-time technology with high efficacy.

As one could see both types of programme implementation and running through the tests
were done in developing the present prototype product.

5.4. FUTURE ORIENTATION

The future of developing full-fledged electronic thesaurus lies in learning from the past.
There was a time when the scholars like J. J. Scaliger and A. Gleason were skeptical about dictionary
compilation when they gave out their view in the following words (as quoted in Zgusta 1971:15):
"The worst criminals should neither be executed nor sentenced to forced labour, but should be
condemned to compile dictionaries, because ail the tortures are included in this work." Similarly,
Gleason had pointed out, " Dictionary making is tedious in the extreme. It is exacting. It is an
incredibly large job."

In contrast to these feelings, let us see what Zgusta (1971:357), had to say. "Lexicography
has also its charms and rewards." and to corroborate his own view, he presented the opinion of J.R.
Hulbert as an additional justification. J. R. Hulbert had stated : "I know of no more enjoyable
intellectual activity than working on a dictionary. Unlike most research, lexicography rarely sends
one in fruitless quests; one does not devote days, months, or even years to testing an hypothesis only
to decide that it is not tenable, or to attempting to collect evidence to prove a theory only to have to
conclude that sufficient facts are no longer in existence to clinch it. It does not make one's life
anxious, nor build up hopes only to have them collapse. Every day one is confronted with new
problems usually small but absorbingly interesting; at the end of the day one feels healthily tired.
but content in the thought that one has accomplished some thing and advanced the whole work
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towards its completion." Now, in the current hi-tech electronic era, working with language is just
like playing game or planning a move on the chess board; where every individual tries to win it with
application of maximum tricks and thoughts. The lexicographical work changes from being
"tedious" to "enjoyable", when it runs on high performing computer system with the visual platform.

In fact, in today's fast developing world, the electronic application on language is a
revolution. The natural language processing becomes enhanced in the application and machine
implementation of syntactic, lexicographic, morphological analyses of language resulting in certain
of NLP tools. The future of Computational Linguistics in India is hoped to be positive, with MT
system-related work on lexicons, dictionaries, and thesauri already growing on in several centers of
research. For instance, the two projects ANUSAARAKA at the Centre for Applied Linguistics and
Translation Studies at Hyderabad in collaboration with the Indian Institute of Technology (IIT),
Kanapur, and several other endeavours supported by the Department of Electronics (DoE), or the
Central Government of India, are the best examples. The Computer Assisted Translation System
(CATS), being developed by Centre for Developing Advanced Computing (C-DAC), Pune, is
another instance of an NLP project contributing to lexicon build up. The lexicons, especially the
semantic thesauri, developed in these centers, are sure to have a cascading effect on the other
institutions or researchers producing similar products. The present work has been possible within the
Applied Linguistics tradition at this point of time only because of the spread of the NLP research to
the Indian languages in the last decade of this century. The programme developed here should not be
taken as a final product but is rather a system which, through application and modification, will turn
into a more viable commercially usable system.
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