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Abstract — Sandhi splitter is an important module for
Natural Language (NL) system for Marathi in which
words can be combined together to form a larger string of
words. The research in Natural language processing is
being carried out in variety of areas like speech processing,
text analysis, text processing, text mining etc. Among all
there is a need of analysis of word in the given language.
The formation of word may be the result of combination of
two or more words. Separation of the words in meaningful
sub-words is sandhi splitting (Sandhi-Vichcheda). In this
paper we are presenting the rules and the rule based
algorithm for sandhi splitting of Marathi compound
words.
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I. INTRODUCTION

Natural Language Processing (NLP) requires many
pre-processing stages to analyze, understand and
generate Natural Language(NL). Each of the stages may
form a subtask which itself can be used in various
applications. Sandhi-splitting is one such subtask that
forms a pre-requisit for complete analysis of input text
in NL and used in various NLP applications like
Machine Translation Systems(MTS), tagging of large
text corpora, spell checker, building a NL text search
engine etc.

The word sandhi refers to a wide variety of
phonological changes at morpheme or word boundary in
which two letters combine and they have certain
changes. External and internal are the two processes of
sandhi. Internal process governs the combination of
suffix with root or stem in declension, conjugation and
derivation. External sandhi is a linguistic phenomenon
which refers to a set of sound changes that occur at word
boundaries.

External sandhi formation can be orthographically
reflected in some languages (e.g. Marathi). When two
words are combined, the uniting letters i.e. the final

letter of the first word and the initial letter of the second
undergo a change, thus T= (one) + =% (lord) = TFET
(one lord), the 31 andZ coalescing into T. These changes

of letters are denominated Sandhi or combination by
Sanskrit grammarian.

The laws of Sandhi belong either to the union of the
vowels or to the union of the consonants, the former
being denominated Ach Sandhi (the combination of the
vowels) and the latter the Hal Sandhi (the combination
of the consonants)[1].

In the paper, we have proposed a rule based
algorithm for sandhi splitter (Ach sandhi only) of
Marathi words.

1.1 The Marathi Language

Marathi is an Indo-Aryan language. It is the official
language of Maharashtra and Goa and is one of the 23
official languages of India. It is the 19th most spoken
language in the world. With its about 90 million
speakers (70 million native speakers plus about 20
million second language speakers) it is comparable in
rank with languages like Korean or Vietnamese.

Marathi has the fourth largest number of native
speakers in India Marathi has some of the oldest
literature of all modern Indo-European, Indic languages,
dating from about 1000 AD. The major dialects of
Marathi are called Standard Marathi and Warhadi
Marathi. Standard Marathi is the official language of the
State of Maharashtra. Marathi is written in the
Devanagri script and draws much of its vocabulary from
Sanskrit. The language derives its grammar and syntax
from Sanskrit and is therefore one of the Indo-Aryan
languages. Marathi is normally spoken using a
combination of 49 sounds, 13 vowels, 36 consonants.

Marathi morphology makes use of agglutinative,
inflectional, and analytic forms. In natural language
processing, languages with rich morphology pose
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problems of quite a different kind than isolating
languages. In the case of agglutinative languages, the
main obstacle lies in the large number of word forms
that can be obtained from a single root. Marathi uses
many morphological processes to join words together,
forming complex words. These processes are
traditionally referred to as sandhi (from Sanskrit,
“"combination"). For example, TS| + 3T gives the
word FTST|TA.

Il. RELATED WORK AND BACKGROUND

The work related to sandhi processing has been
done by French scholar Gerard Huet[2]. An online
program named “ The Sanskrit Reader Companian” has
been built for segmenting and tagging simple Sanskrit
phrases. It does sandhi-vichcheda for segmenting by
simple string segmentation applying string de-
concatenation techniques and gives multiple results in
many cases.

The Technology Development for Indian Languages
(TDIL) program of the Ministry of Information
Technology (MIT), Govt. of India, in one of its project
named ‘Computer Assisted Sanskrit Teaching &
Learning Environment’” (CASTLE)[3] funded for
Jawaharlal Nehru University, New Delhi claims to have
developed a sandhi- viccheda system which takes a
word as input and returns the constituent words in the
DOS environment. But this work is also not available
for download anywhere on the TDIL website.

Amba Kulkarni, in her Anusaaraka project[4] at
Rashtriya Sanskrit Vidyapeetha, Tirupati has developed
a sandhi analyzer system. Its methodology is that using
the sandhi rules, the programme splits the given word
into two words and then checks whether the two words
are recognized by a morphological analyzer. If any of
the words is not recognized, the sandhi split function is
called recursively.

Sanskrit sandhi analyzer[5] developed by Sachin
kumar deals with a vowel sandhi. the sandhi rules were
formalized for reverse automation. Various linguistic
resources for sandhi recognition and analysis were also
developed and adapted with certain limitations.

Telugu Spell Checker[6] developed by Uma
Maheshwar Rao et. al. is incorporated with external
sandhi splitter algorithm which uses the approach
Generate-Analyze-Constrain-Evaluate.

The rule Based Algorithm for Sandhi-Vicheda Of
Compound Hindi Words developed by Priyanka
Gupta,Vishal Goyal[7] have reported an accuracy of 60-
80% depending upon the number of rules to be
implemented.

Sandhi splitter or sandhi analyzer for Marathi as a
separate module has not been reported yet.

1. IMPLEMENTATION

We have implemented the Rule-Based algorithm to
takes compound words and splitting the words into
meaningful words and identifying the rule used
according to the Marathi grammar Sandhi-Vichcheda
rules.

Algorithm:
Step 1: Take the Marathi word
Word="gaT&q"

Step 2: Dividing into syllables
Sy1=[’q’ ’:“}7 ’T, ’\,»;’ q‘?,?i:}T”’q’ 7\,»;’ éa-?]

s A N s s

Step 3: Adding one syllable to form a string and
check in database.

Step 4: If the string matched with the word in database
then first word is the string then  use the
following rules to add the vowel to the second
word and goto step 5 else goto Step 3.

1% Rule: a“3r” With a “31”;

e e
el G
EISRIRG EIEEERIG)
FeTE T+

2" Rule: a“31” With a “3;

TSR AT +3TAT
TEIRTAA TEAR+ATTT
AT TF+ATAT
ATET A+

3" Rule: A“cT” With a “31™:

ERIRI

FYEATHT

IEEIRE LRI

STUEAT+3TT
4" Rule: A“cT” With a “31”;

IBEIER] foraT+amrer
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e [ERIEER

EIECIEE) AiEaAT+3mT
5" Rule: A“f>” With a “3”:

FehT Srfa+3hr

FTH Afa+3aH

6" Rule: A“Y” With a “€™:

EEIE T+
TITATT TIAAT+ET
AT FATA+TTT

7" Rule: A“2” With a “3”:

TEIRT TE+ITRT
8" Rule: A“S” With a “3”:
ﬂ@l? ‘31+?3$ ¥

9" Rule: A“3r” With a “ 2"
vl TATHTTZT
10" Rule: A“3r” With a “£;

oTer ToT+EeT
ST IS+

11" Rule: A“cT” With a “€;
I IUT+ET

12" Rule: A“3r” With a “3”:

EFER] 43T
FLET FL+IET
FATAATBT FATA+IATBT

13" Rule: A“3” With a “7&”:

Tt Ta+EAT
oty A+FEIN
forft FST+3ROfT

14" Rule: A“31T” With a “7&”;

i EES R
ECEeD) T+

15" Rule: A“37” With a “3™:

STerer STET+31re
FATHTLN FAT+ATHTL
FTLATHI FLTL+SATHT
FEALT FE+IAEL

16" Rule: A“3” With a “3f”;
FeATaTd EGREIEIR]
17" Rule: A“F> With a “=i1;

SILERa) oy fr-+3TreRaor
ERIEL ia+armeT

18" Rule: A“ST With a “or™
frerd Sfreft+aret

Step 5: Display the result with Sandhi name.

Our module has been developed in python3.3
environment The web interface also has been given
using Python. We are using Marathi dictionary for word
checking.

IV. EXPERIMENTS AND RESULTS

We have tested our Tool on more than 150 words.
Using the Rule based algorithm we have reported an
accuracy of 70-80% depending upon the number of
rules that has been implemented.

V. CONCLUSION

In this paper, we have presented the rule-based
technique for sandhi-vichcheda ( Ach sandhi) of Marathi
compound words. Using the rule based algorithm, we
have reported an accuraly of 70-80% based on the rules
that have been considered. We can increse the accuracy
by incorporating more words in the database used.
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