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System for Identification and Analysis of
Reduplication Words in Hindi Corpus
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Abstract— Reduplication words is a class of MWE which is
rapidly expanding due to the continuous need for coinage of new
terms for describing new concepts, such as multi word expression,
gold standard, and web page. Identification of reduplication
words can particularly help parsing, and dictionary based
applications like machine translation, and cross lingual
information retrieval, since such word sequences should be
treated as a single unit. The purpose of our work is to come up
with a list of potential reduplication MWEs which a lexicographer
can look at and decide whether a given word sequence should be
added to the lexicon. This will aid the construction of a quality
lexicon which incorporates MWE entries.

A system is to be developed which is focused on first extracting
reduplication words from the given text and then identify them
into different categories based upon their semantic and syntactic
analysis. The system should store different categories words into
different files based upon their classification. The approach used
in identification of reduplication words is that the two hyphen
separated words are first translated to English language and then
they are compared from the backside. Depending upon the degree
of similarity they are classified into different categories of
reduplication

. INTRODUCTION

Reduplication in linguistics is a morphological process in
which the root or stem of a word (or part of it) or even the whole
word is repeated exactly or with a slight change. Reduplication
is used in inflections to convey a grammatical function, such as
plurality, intensification, etc., and in lexical derivation to create
new words. It is often used when a speaker adopts a tone more
"expressive" or figurative than ordinary speech and is also
often, but not exclusively, iconic in meaning.

Reduplication is found in a wide range of languages and
language groups, though its level of linguistic productivity
varies. Reduplication is often described phonologically in one
of two different ways
(a) Reduplicated segments
consonants/vowels),
(b)Reduplicated prosodic units (syllables or moras).
In addition to phonological description, reduplication often
needs to be described morphologically as a reduplication of
linguistic constituents (i.e. words, stems, and roots). As a result,
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reduplication is interesting theoretically as it involves the
interface between phonology and morphology.

The base is the word (or part of the word) that is to be copied.
The reduplicated element is called the reduplicant, in
reduplication, the reduplicant is most often repeated only once.
However, in some languages, reduplication can occur more
than once, resulting in a tripled form, and not a duple as in most
reduplication. Triplication is the term for this phenomenon of
copying two times.

Il. RELATED WORK

Most MWE extraction methods are based on exploiting the
various idiosyncrasies exhibited by MWEs. The variation in
statistical distributional characteristics has been widely
employed to test for evidence of a collocation being an
institutionalized MWE. Point wise Mutual Information is one
of the earliest measures of association used for collocations [3].
Word association has also been measured using measures like
Jaccard, Odds Ratio, etc. [5]. Tanmoy, Dipankar and Sivaji use
clustering technique to group all nouns that are related to
the meaning of the individual component of an
expression[9]. Anoop and OM uses statistical co-occurrence
measures to exploit the statistical idiosyncrasy of MWEs [1]. In
addition to the constituent words, the context in which the
collocation is found can give clues about whether the
collocation is a non-compositional MWE. Katz [6] and
Baldwin [7] use the context as a bag of words and build context
vectors for representing collocations and their constituents. If
an annotated training set is available, the MWE extraction
problem can be set up as a classification problem.

I1l. REDUPLICATION OF WORDS IN HINDI

This describes the various categories in which Hindi

reduplication words can be divided:

A. Onomatopoeic Expressions: The constituent words imitate a
sound, and the unit as a whole refers to that sound. E.g.
a4-a4 (Chan Chan, sound of water falling on a hot surface),
we-we (khat khat, knock knock).

B.Complete Reduplication: The individual words are
meaningful, and they are repeated. E.g. saw-wen (kadam
kadam, at every step), sfit-¢fit (Dheere Dheere, slowly).

C.Partial Reduplication: Only one of the words is meaningful,
while the other word is constructed by partially
reduplicating the first word. There are various ways of
constructing such reduplications, but the most common
type in Hindi is one where the first syllable alone is
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changed. E.g. swemr-wem (alag thalag, separated), @r-fism
(rang birangaa, colorful).

D.Semantic Reduplication: The two paired members are
semantically related. The most common forms of relation
between the words are synonymy (swr-srf=m, baag bagichaa,
garden), antonyms (z=-31, len den, dealing), class
representative (zm=-wrt, chaay paanee, snacks)).

IV. PROPOSED SYSTEM DESIGN

A system is developed which is focused on first extracting
reduplication words from the given text and then identify them
into different categories based upon their semantic and
syntactic analysis. The system stores different categories words
into different files based upon their classification.

In our approach we have devised an efficient algorithm to
identify reduplication words in which the two hyphen separated
words are first translated to English language and then they are
compared from the backside. Depending upon the degree of
similarity they are classified into different categories of
reduplication.
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Figure 1: Basic Architecture

Basic system architecture is shown in Figure 1. The complete

extraction procedure has been divided mainly into three phases.

In the first phase, after initial pre-processing, candidate

selection has been done using some heuristics to feed them into

the main extraction phase. This process is divided into two
phases.

A.Preparation of Corpus and POS tagging: The crawled
corpus is so scattered and unformatted that a basic
semi-automatic preprocessing has been needed. Some of
them are like sentence boundary detection and make the
corpus suitable for parsing. Parsing using Hindi shallow
parser has been done for identifying the POS, chunk, root
and inflection of ach token. Some of the tokens are
misspelled due to typographic or phonetic error.

B. Identification of Reduplication: For identification we have
followed a unique strategy in which the parsed English
version is used for identification. In this the two words
separated by hyphen are matched from the reverse side and
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then they are classified on the degree of their matching.

1. Complete Reduplication: In this the individual words arev
meaningful, and they are repeated. e.g. wew-wen (kadam
kadam, at every step), dit- it (Dheere Dheere, slowly).
Hence to identify these type of words the two words should
be matched completely.

2. Partial Reduplication: In this three cases are possible-

1. Change of the first vowel or the matra attached
with first consonant,

2. Change of consonant itself in first position or

3. Change of both matra and consonant.

Exception is reported where vowel in first position is

changed to consonant and its corresponding matra is

added. For e.g. swmr-oem (alag thalag, separated), @-

fizwtm (rang birangaa, colourful). For identification of

these type of words the degree is kept more than 1. If

the matched degree is more than 1 then they come

under this category.

3. Onomatopoeic Expression: In this, mainly words are
repeated twice and may be with some matra In this case,
after removing inflection, words are divided equally and
then the comparison is done. For e.g. ==- a1 (Chan Chan,
sound of water falling on a hot surface), @z @we (khat khat,
knock knock). So here also degree is kept complete
matching.
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Figure 2. Identification Reduplication

4. Semantic Reduplication: In this the two paired members are
semantically related. The most common forms of relation
between the words are synonymy (sm- softer, baag
bagichaa, garden), antonymy (== 39, len den, dealing),
class representative (sm-urt, chaay paanee, snacks)). For
this, matching degree is kept null.
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V. ANALYSIS

TABLE
REDUPLICATION WORDS FROM HUMAN ANALYSIS
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ST

[EEY
o

ladZAl-xaMgA Semantic
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TABLE I
REDUPLICATION WORDS FROM SYSTEM ANALYSIS

From the above results we found the following:
All the multiword expressions are correctly read by the system.
There was no difference in output of complete reduplication
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and onomatopoeic expression. Complete Reduplication words
were correctly interpreted. Partial reduplication words contain
some words which should come to semantic reduplication
Semantic reduplication also contain some words which should
come to partial reduplication. System designed is not 100%
correct but give a different point of view of classification of
words.

VI. CONCLUSION

An attempt has been made in the project to model the syntax
and semantics of Hindi Multi Word Expressions (MWES) based
on the rule based theory. Our approach of differentiating the
words into different reduplication categories by matching the
words from the back side is very efficient and different from all
the other approaches. Although there are some errors in the
results obtained but if more improvements can be applied on
this system then we can get to 90% precision. The purpose of
our work was to come up with a list of potential reduplication
MWESs which a lexicographer can look at and decide whether a
given word sequence should be added to the lexicon and we
have fulfilled that. With the use of this system we get different
reduplication words which we can used to design a lexicon.
Complete automation of the MWE extraction is still a difficult
task.
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