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Abstract: Lexipedia, a multilingual digital linguistic database
aims to provide all types and kinds of information that a
linguistic item carries in a language, and its cross-linguistic
mor phemic equivalent in other languages. It provides a wide
range of information from graphemic to idiomatic expressions
and beyond. In this paper, Lexipedia is conceptualised as a
model of human knowledge of language, and its description
and architecture is an effort towards modelling such linguistic
knowledge.

|. LEXICAL DATABASE: ISSUES AND LIMITATIONS

For more than 2000 years, paper dictionaries ampied
with a view to provide specific information thatatms to
provide. Hence, there are several types of dictiesa
providing specific information depending upon tlyee of
dictionary. Similarly, electronic/digital dictionardoes the
same by replacing the format. An electronic dicign
though primarily designed to provide basic inforimatsuch
as grammatical category, meaning, usage, frequestcy,
has also got its usage in various other ancillasks in the
newer domains of language use. Such electronicodanty,
however, has a major shortcoming as it providexifipe
information considering the scope, usage, and géofar
which it is developed. In other words, other difietr kinds
of information that the language users requirecdren not
featured but are readily available in another diwry
specifically created for it. In another aspect,hsdictionary
is a mere list of lexical items with its specifitformation,
and does not reflect how human beings store andepso
such lexical items.

With the advent of newer domains of language use,
however, different kinds of resources are concdisehand
designed to store information which serve as dawlbiar
different kinds of applications and processes. neh
electronic lexical database is WordNet, which orges
words into sets of cognitively synonymous setsefoftalled
synsets [1] and [2].) It stores lexical items ofamguage
hierarchically and the conceptual-semantic and clxi
semantic relationships between these items arendieted
cognitively. In other words, it is a hybrid of dmtary and
thesaurus providing information of the both. Howewbe
major concern for which Princeton cognitive psyciyit
George A. Miller developed WordNet is to model tatbase
that is consistent with the knowledge acquired abimw
human beings process language. In addition to drdNet
is interpreted and used as ontology. Despite itkemuse in
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several applications like Word Sense Disambiguation
(WSD), Information Retrieval (IR), automatic text
classification, automatic text summarization, e¥grdNet
like other lexical databases too has its own litiates.

These databases are designed with certain specific
objectives, hence, to access the detailed infoomatbout a
particular linguistic item one has to access séwifierent
kinds of databases specifically meant to provigertguired
specific information. For example, to access dethil

information about a wordfsdTea' in Nepali, one has to

access WordNet for conceptual-semantic and lexical-
semantic relations, pronunciation dictionary, oremv
separate databases for usage, idioms, proverkageystc.
Similarly, if one has to find its equivalent in eth
languages, one has to scan bi/multilingual dictipnas it
is known, accessing different databases often l&ad
inconsistency since each database is constructddlfii
certain objective. Moreover, such databases anmgpily
not designed to provide different kinds of inforinatthat a
Natural Language Process system requires. In otbeds,
it is imperative to build a consistent, uniform,damted
database which serves NLP applications.

In section 2, the paper explores conceptual deaigph
organisation of different fields, which are modidad with
respect to specific information. A principled basi$
comparing various linguistic phenomenon acrossuaggs
and to achieve such an objective to avoid miss-@wispn,
and in creating typological databases are the subjatter
of the following section. Section 4 deals with the
computational aspect along with the design of thekkend
and algorithms to execute various information. @fi¢he
input interfaces is also highlighted in building cbu
database. The final section is a summary.

Il. LEXIPEDIA: CONCEPT AND ORGANISATION

In view of the above shortcomings of the lexical
databases, Lexipedia is conceptualised to provideral
every kind of information that a particular lingtigsitem in
a particular language embeds, and its cross-litiguis
morphemic equivalent in other languages. Here, sit i
imperative to mention that linguistic item includése
forms as well as bound forms. The latter is theultesf
grammaticalisation, a historical processes regultiarious
forms, functions and constructions (see [3] andl [4]
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Lexipedia is designed to model how humans organise
these linguistic items, and in turn how these iteans
related with each other as well as with its lingaisisage in
various other forms, functions and constructions an
language. In other words, it is designed to refédickinds of
information that a user of a language carries twedvertly
over the synchronic/diachronic dimension about riqdar
item in a language, and its morphemic equivalembssc
languages. Lexipedia, hence, provides wide ranging
information on a linguistic item which is organised
modules.

Since, information that Lexipedia provides is wided
vast, it is organised into different modules, whemch
module provides specific information regarding d&emi.
Having such a modular architecture for information
organisation has an advantage as each module can be
customised according to the need of the applicAtgmrs as
well as for resource building. These modules asigthed as
follows:

A. Graphemic

An item's scriptal graphemic information is proude
following the script used for a particular langualijee
Devanagari for Hindi, Nepali, Marathi, Bodo, etSrjjanga
script for Lepcha, etc. It also provides spellirggiations if
an item has in a particular language. Along with it
transliteration of the item following the LDCIL
transliteration scheme and the (broad) IPA trapson are
also provided.

B. Audio-video
Audio-video information about a linguistic item is

provided at another module. In this module, promitren

in audio file, and in cases, image/video files also
supplemented. This module is handy in the studwudf-
lexical structure of a language as well as for t&piag
pronunciation dictionary, and other speech related
applications.

C. Grammatical

Grammatical information forms the basis of varidlsP
applications. The grammatical categories are noun,
pronouns, verb, adjectives, adverbs, adpositiond an
particles, which subsumes a larger number of other
traditionally defined categories like  conjunction,
interjection, clitics, etc. In Lexipedia, the gramtical
information for each category is provided in hiefacal
layers. For example, nouns are organised with ottpehe
categorising device that language employs (gender,
classifier, number, honorificity, etc.). To illuate such a
noun categorisation, Hindi and Assamese employ gend
and classifier, respectively. Among the Tibeto4Ban
languages, Khasi and Lepcha are other two langualeh
extensively organises nouns on the basis of classif
Similarly, verbs are typologised and organised lan lhasis
of their syntactic behavior into types following] [bo cite
an example, Hindi verbs can be typologised follap@] In
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the case of adjectives, the Cinque Hierarchy (8ggdan be
explored for Indian languages.

In addition to this information about the categsyie
Lexipedia also provides information on different
grammatical categories like tense, aspect, modibredart,
case markers, voice, classifier, gender, persombeuy,
clusivity, etc.

D. Semantic

In this module, multiple semantic information iopided
for which Lexipedia employs corpora to ascertairanieg
both in its synchronic and diachronic dimensionsicts
semantic variation is supplemented by the citatérthe
actual usage from the corpora.

E. Other

Lexipedia also records proverbial, idiomatic, régis
domain specific and various other usages of aryergnce,
it provides information on various uses of the erntr a
language also. At the same time, it also providésination
on root, lexical stock and etymology of an entrimigrly,
lexical semantic relations are also presented fogmi
ontology of organisation of items in a particulandguage.

I1l. CROSSLINGUISTIC TYPOLOGY

One of the major decisions regarding providing sros
linguistic information is about the uniformity of
phenomenon in question, and to handle various gnadi
linguistic phenomena in a principled way. Since iperia
provides cross-linguistic information across Indian
languages, it is imperative to follow a uniform idéfon of
grammatical category across these languages teeaat
true cross-linguistic information on Indian langeag In
pursuit of such cross-linguistic uniformity, it éssential to
adopt standards that can be applied uniformly acros
languages and which allow to compare like with .like
Moreover, such standard should also ensure thatrtes-
linguistic study of the phenomenon is not missetietiner
due to the different labels or we compare different
phenomena due to the same label.

In order to achieve such criteria, Canonical apghnoa
which is put forward to account typology of possilords
in the realm of typology, and is widely used in tealm of
morphology and syntax is best suited. Canonicatagh
takes definitions to their logical end point andilds
theoretical spaces of possibilities, and createprtical
spaces, to populate them while the languages #ir¢hste
to be investigated. Moreover, it is also usefuktody both
what is frequent and what is rare, and in the cansbn of
typological databases.

IV. AT THE BACK-END

Since Lexipedia is a multilingual database, andrhany-
to-many relations across languages, scripts, ordpiry,
fields and entries, it throws an enormous challefige
computational and programming aspects. To accomplis
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such linkages, we have basically adopted a modé&hnik
based on concept related to the linguistic item.this
model, concept refers to a description of an itenailink
language. For our present purpose, owing to pragmat
factors, we have identified it to be English. Tdecan

example, a linguistic item in Kannada 'kEsa#¢s0) has

three set of concepts.

A shade of yellow tinged with orangeAFFRON.

A flavoring agent $AFFRON.

A large tawny flesh-eating wild cat of Africa anduh
Asia (LION).

In Lexipedia, rather than following the equivaléems
across languages, the descriptive meaning of #m in
guestion is followed. In other words, based on eajeint
meaning, items are interrelated, and iterated oiéerent
languages. Under such approach, however, it iDakriact
that lexical under-specification across languages i
encountered. To account such issue, the descripteaning
of the item in the question will be considered fooviding
linkages across languages.

Based on the 'descriptive meaning (in English)g th
process is iterated in other languages. In othedsyave are
following indexation of 'descriptive meaning (in dish)'.

Langiages g T

Language o

Description i

Languiedl (in English) i

Conceptual Representationof Linking Languages

In Lexipedia, we have adopted a ‘description sediefio
i.e. based on description (descriptive meaning rigligh),
we provide the entry, meaning (in the languageg|lisy
variation of the entry, and synonyms of the entnyother
words description set consists of description iglsh, its
spelling variations, and synonyms and their respect
spelling variations, and meaning in the languageratall
these items share among each other.
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Crraphical Representation of Description Set

Other lexical semantic relations are entered mayual
IPA, pronunciation, and transliteration (followinghe
LDCIL scheme v0.1) are embedded in the system. To
expedite the data entry, we have developed graphser
interface (GUI) which automatically picks 'descidpt set
model’s’ synonyms and spelling variations as amyeahd
other fields are provided manually.

For the management of Lexipeida, we have devised a
methodology that only one language should add fresh
concepts (Description in English) at a given pahtime.
Such language will be called as Primary Languadg. (R
other languages will add the entries and otheresge
fields in their language in correspondence withdbecepts
given by the PL. We have developed two text dafautin
interfaces for Lexipedia [snapshots are in Annexiirfor
both PL and Secondary Language (SL) entry.

V. SUMMARY

Lexipedia attempts to provide wide ranging
information, and caters the needs of a user abapieaific
linguistic item in a language, and its morphemicieglent
across languages. Unlike other lexical databasgsovides
information at different levels from graphemic thomatic
expressions and beyond. Its architecture is mogdhkamce,
it can be customised according to the needs ofpleeific
applications/users.

In its conceptualisation and design, Lexipedia futes
specific information of an item at the strata adllevels that
can be customised according to the requirementh Exel
provides specific information.

Lexipedia serves as a linguistic resource hub ridiain
languages (at this level of development), howeiteran be
enriched with other languages, drawing cross-listigli
morphemic similarities and differences between laugs.
On the other hand, it is conceptualised as a mofdehat a
native speaker of a language knows about an itelmsiher
language synchronically/diachronically. Lexipedia an
effort towards modeling such linguistic knowledge.
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