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Abstract

Lexically rich resources form the foundation to
all NLP tasks. Maintaining the high quality of
resources is thus a high priority issue.

In this paper we exhibit the tools
developed at IIT Bombay, for the purpose of
creation, enhancement and maintenance of the
WordNets, as well as the ones used for NLP tasks
that use WordNets directly, like Word Sense
Disambiguation.

The paper presents online and offline tools
for WordNet creation, synset categorization tool,
sense marking tool, and the Hindi Morphology
analyzer tool.

1. Introduction
Princeton English WordNet (C. Fellbaum, 1998)
is an ontological, machine readable lexical
database for English language developed at
Princeton University. It graduated to become one
of the most used and prized among language
resources. When a language resource of quality
as high as the English WordNet comes into being,
several tools are developed to utilize, enhance
and maintain the resource as best as possible.
Since the birth of the English WordNet,
WordNets for many other languages have
spawned. In case of Indian languages, Hindi
WordNet (Dipak Narayan et al., 2002) was the
first of its kind. The Hindi WordNet
(http://www.cfilt.iitb.ac.in/wordnet
/webhwn/) was developed at the Indian Institute
of  Technology, @ Bombay.  Consequently,
Marathi (http://www.cfilt.iitb.ac.in/w
ordnet/webmwn/) and  Sanskrit  (under
development) WordNets have also been
developed. Correspondingly, a number of tools
were developed to provide better functionality
and transparency to this impeccable language
resource, which not only forms the heart of
WordNets for all other Indian languages, but also
of all NLP work in India.

Word Sense Disambiguation or WSD is
the problem of computationally identifying the
correct sense of a word in a context. Hence,
tools developed for WordNets, which are
characterized by senses become equally
important for sense disambiguation purposes.

The purpose of these tools is four fold.
First, they are an immense aid in faster
completion of WordNet related work. Secondly,
these tools bring about a uniform structure to
the WordNets, which is of paramount
importance to bring high quality to any
ontological knowledge resource. The tools are
mostly used by linguists, who may not be
savvy, technically, to elude the technical details
associated with the WordNet. Last but not the
least, the tools provide transparency and clarity
to the structure and intricate details of the
resource as well provide security for the data
embedded in the each WordNet.

2. Roadmap
The layout is as follows: Section 3 provides a
summary of the tools used for the Hindi
WordNet. Section 4 follows up with tools used
for sense disambiguation purposes, and Section
5 deals with tools used in WordNet APIs.

The following diagram shows the tools
and their dependencies:
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Figure 1: All the tools and their dependencies
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Figure 2: Hindi WordNet Data Entry Interface

3. Tools for WordNet

In this section we will focus on the tools that
were developed at IIT Bombay for the purpose of
maintenance and enhancement of the Hindi
WordNet.

3.1. Hindi WordNet Data Entry Interface Tool
To facilitate a simple GUI based synset insertion
point for linguists working at 1ITB, this data
entry interface was developed. The interface
allows the linguists to insert or modify the Hindi
synsets easily.

This tool is designed for creating
language specific synsets, and was originally
created for Hindi language only. The tool is
Database based tool, and the data entered using
this tool is directly updated in Hindi WordNet
database maintained at IIT Bombay. For this
reason, the tool is used only from within IIT
Bombay by the linguistic team working on
generation of Hindi WordNet.

A similar interface was later on designed
for Marathi WordNet as well, as the linguistic
team for Marathi language is also part of IIT
Bombay NLP group.

For other languages, a generic, offline
tool was later on created, and the details are
presented in Section 3.2.

The tool has facilities for faster lookup of
category (nouns, adjectives, verbs etc.) specific
search and includes options for specifying
relations between synsets.

The tool allows the users to search for

existing synsets using either the Synset IDs or
Synset words. The tool also keeps track of the
ontology ID, category and other fields which
are related to the synset.
The tool provides a facility of finding all
synsets which contain a specific word or
pattern. This is useful in cases where there are
many synsets corresponding to a word or
pattern, and the exact Synset ID is to be found
out.

The tool also includes user friendly
options for changing the font-size, feel and
look etc.

The tool is developed in java in order to
make it platform independent, and works for
Indic languages on platforms which support
Unicode.
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Figure 3: Offline tool

3.2. Offline Tool

The offline tool is a java-based open-source tool
created for faster creation of Indic WordNets
using Hindi WordNet as a pivot language. The
tool provides a very similar feel to that of the
online interface available for the Hindi WordNet
and is publicly downloadable. The tool was
created at 11T Bombay.

Juxtaposed to HWDEI tool explained in
Section 3.1, the offline tool was created as a file
based tool for creation of WordNets. The tool
uses Hindi WordNet as a pivot, and provides a
rapid way of constructing Synsets for any
language for the linguists.

As shown in the screenshot, the left pane
of the tool is where the Hindi Synsets get loaded.
The Right side pane is to be filled by the user in
order to create synset in the target language (the
screenshot is showing Sanskrit as the target
language).

The tool provides easy configuration
options for setting the source and target
languages. By default the source language is
Hindi (as it is the pivot language), but this can be

LAST >> Save and Next

changed to reflect any language of user’s
choice.

The configuration also allows the user
to provide the English Synset file (for
reference) if it exists. Once the Concept,
Example, Synset (words), Link and Etymology
fields are filled up for the target language, the
synset is considered to be Complete. This count
helps the end user to gather data statistics and
also to easily navigate through the incomplete
synsets.

The latest version (v2.1) of the tool
provides option for Secure Shell (SSH)
Synchronization. This allows multiple users
from same linguistic team to work on parallel
for the same target language, and then enables
them to merge their work on a server through
which the communication is done using SSH.

The tool provides standard options of
changing the font size, navigation options,
options for Synset level comments etc.
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3.3. Synset Categorizer Tool
As per the new distribution of synsets, decided in

last IndoWordNet workshop, there are six
categories (ranks) of synsets for Indian
languages:

Universal - Synset concept available in all
languages in the world (e.g. “Sun”).

Pan Indian - Natural or indigenous lexeme
available for the Synset concept across all Indic
languages, but might be missing in other
languages. (e.g. “Papad” — a crispy food item).
Family-Specific - Lexeme available in languages
which originated from the same ancestor. For e.g.
- Indo-Aryan, Sino-Tibetan etc. (e.g. “Bhatijaa”-
brother's son; a naturally occurring expression in
Indo Aryan family of languages).
Language-Specific - Lexeme available only in
that particular language.(e.g.—Bihu” - a festival
in Assam).

Rare - Concept is available in only a few
languages which apparently do not have a
common ancestry.

Synthesized - The concept is taken as it is from
some foreign language concept.

The synset Categorizer or Ranker tool
helps linguists categorize the synsets into one of
the six categories. The Synset Categorizer tool is
a very significant tool for IndoWordNet because,
synset making happens in a prioritized way in the

following order: Universal - Pan-Indian >
Family-specific - Language-specific - Rare
-> Synthesized.

Besides, it automatically imposes a
preliminary ontological structure on the synsets
and if synsets are completed in this way,
natural lexemes of the language get covered
early, and the disambiguity, that might have
cropped up later is reduced at the initial stages.

The design for the tool is rather simple,
compared to tools discussed in Sections 3.1, 3.2
and 3.4. The tool shows the language synset in
the left side pane. The linguist’s job is limited
to deciding the category for this Synset from
the aforementioned categories.

Like offline tool, this is a file-based
tool, and portable as it is written in Java. Since
the tool follows the same syntax for the input
file as that of the offline tool, the file generated
by offline tool can be directly used for
categorizing the synsets of that particular
language.

As of now, for the task of identifying
Universal and Pan-Indian synsets, the tool was
modified to decide whether a particular Hindi
Synset is available in particular language, and
the tool was distributed to all linguistic groups
under Indo WordNet family to make a decision.
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Figure 5: Sense Marking Tool

4. Tools for Word Sense Disambiguation facilitates the task of manual sense marking.

Among all tools developed at IIT Bombay, the This tool displays the senses of the word (as
one that serves as a backbone for WSD is the available in the Marathi, Hindi and Princeton

Sense Marker Tool. (English) WordNets) and allows the user to
select the correct sense of the word from the

4.1. The Sense Marker Tool candidate senses.
Sense marking is the task of marking each word The table shown alongside is the
in the sentence with the correct sense of the statistics of sense-marking done for Tourism
word. and Health files (for two languages: Marathi &

To train the machine to understand the written  Hindi):
language, a huge amount of data needs to be . Total Total Tagged
sense-marked accurately by humans. Aword may | P°™3" | pociments | Sentences | Words
have a number of senses and to identify and mark | Tourism
which particular sense has been used in the given | Hindi 152 15200 180,525
context is known as sense marking. Tourism

At IIT Bombay, this work is being done in 3 | Marathi 152 15200 1,25,387
languages — English, Hindi and Marathi. The | Health
corpus used so far have been taken from Tourism, | Hindi 89 8900 94,209
Health, Environment and Travel review domains | Health
and the Princeton WordNet is used as the sense | Marathi 72 7200 51415
inventory for English text while the Hindi and | Tourism
Marathi WordNets have been used for Hindi and | English 152 15200 181964
Marathi texts respectively. Health

The sense-marker tool developed by IITB | English 140 14000 149259
supports 9 languages (English, Hindi, Marathi,
Tamil, Telugu, Kannada, Malayalam, Bengali and | T°%! o7 75700 | 782759
Punjabi).

The Sense Marker tool is a Graphical User Table 1: Statistics of sense marking

Interface based tool developed using Java which




5. Tools for WordNet APIs
The main tool whose output is fed into the Hindi
WordNet API is the Morph analyzer tool.

5.1. Hindi Morphology Analyzer

(Kuhoo Gupta et al. 2006)

A morphology analyzer is a tool that takes a word
(morphed) as input and outputs the set of roots
along with its features.

The root of the word is its base form, on which
the suffixes are applied.

For e.g. - oS4 (ladakaa) in o3 (ladakon)

The features detected and output by the Hindi
morph analyzer are as follows:

1. Class — It is the paradigm to which the
word belongs.

2. Category — It is the POS of the word.

3. Gender — Masculine or feminine.

4. Person - 1%, 2" or 3".

5. Number — Singular or Plural.

6. Aspect — Perfective, Habitual, Progressive
or Completive.

7. Mode — Honorary, Intimate etc.

8. Tense — Past, Present or Future

The current Hindi morph analyzer has a rich
lexicon and the modular code that makes it very
efficient. Currently, this is a command line tool,
with no option for GUI.

5.1.1. The Algorithm for Hindi Morph
analyzer
a. For Nouns:

The Hindi morph analyzer operates using the
following algorithm for nouns:

I. After the input word is detected as a noun, it
goes into the stemmer or the tokenizer, where
the root and the suffix are separated, using re-
adjustment rules. For e.g. the stemmer output
for the word 3nf3AT (gadiyaan) is My + AT
(gadi+ yaan) as root and suffix.

ii. The lexicon contains entries for the Class and
Category features, along with each root word.
Once separated, the root is searched in the
lexicon and these features are obtained.

iii. The suffix is then analyzed, and the other
features are generated using rules for suffixes.

The following shows a sample output
generated by the Hindi morph analyzer for the

word ‘IMSAT:
Token: ?ﬂ%m, Total Output ;1

[ Root : 31, Class B, Category : noun, Suffi ?ﬁ]
| Gender : -masc, Number : +pl, Person ;x, Case : -oblique, Tense . x,
Aspect : ¥, Mood : x]

Figure 6: Sample Output of the Hindi Morph Analyzer

b. For Verbs:
In case of verbs the algorithm is as follows:

I. In case of verbs the input word goes
through the stemmer and the root and suffix
pair is detected.

ii. The root is searched in the lexicon.

iii. The suffix is then analyzed to get the
corresponding features of verb morphology
like aspect, tense, modality etc.

c. For other POSs:
i. In case of other POSs, the word is searched
in the lexicon and only the category feature
is output.

6. Conclusion

In this paper we have discussed some tools that
facilitate better functioning of IndoWordNet
both online and offline. The tools have been

developed keeping the linguists and
lexicographers in mind.
The paper also emphasizes the

importance of tools in order to keep up the high
quality of lexical resources like WordNets.
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