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Abstract

Marathi is a verb-final language with a relatively free word order.
Complex Sentences is one of the major types of sentences which
are used commonly in any language. This paper explores the
study of complex sentence structure of Marathi language. The
paper proposes various links of complex sentence clauses and
modeling of the complex sentences using proposed links in the
Link Grammar Framework for parsing purpose.
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1. Introduction

Link Grammar is a formal grammatical system defined on
the basis of natural language property which states that if
arcs are drawn connecting each pair of words that relate to
each other, then the arcs will not cross [5]. This property is
called as planarity. A parsing system has been developed
to capture many phenomenon of English grammar by
providing roughly seven hundred definitions that includes
the word of the language and their linking requirements
and an algorithm [8] for parsing sentences according to the
given grammar.

A given sentence is accepted by a system if the linking
requirements of all the words in a sentence are satisfied
(connectivity property), none of the links between the
words cross each other (planarity property) and there exists
at most one link between any pair of words (exclusion
property).

Parsed output is very fundamental requirement for natural
language processing (NLP) applications like Information
retrieval, Information extraction, Machine translation,
Question Answering, etc. Indian languages are resource
deficient languages as it does have very limited
electronically managed tools like morphological analyzer,
part of Speech tagger, parser etc. Marathi language is also
not an exception however since last decade there are
numerous efforts has been witnessed among this we have
gone through [2, 3, 4, 6, 7, 11, 12]. Our proposed Marathi
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Link Grammar parser is one attempt to develop such tools
which will be helpful in various applications wherever it
suits better. Following figure will give quick glimpse of
our proposed system.
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Figure 1 Block Diagram of Proposed Marathi Link Grammar Parser

Our proposed Marathi Link Grammar parser is rule based
parsing system which contains link database, the
handcrafted rules and an algorithm to get parsed output if
one exists. So far by studying Marathi noun phrases, verb
phrases and subject/object to verb agreement we have
proposed 31 links [13, 14, 15]. Similarly we proposed 22
links for compound sentences [17]. Based on
computational Panini grammar [1] we proposed Karaka
links [16] which defines the relation between nominal
words with verb of a sentence summarized in tablel. Karka
relations are the relations of nominal that participate in the
action specified by the particular verb mentioned in the
sentence. Links between any pair of words gives the
functional association between that pair of words. For eg

consider the sentence “Ram aamba khato (I3 37i&T @ral :

Ram eats mango)” by our proposed system links
between words will be established between verb—>karta
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and verb>Karma as sentence consists it. Hence Ka_karta
link will be established on khato (@TdT: eats) and Raam

(7 : proper Noun) and Ka_karma link will be
established on khato (@ral: eats) and aamba (31ET:

Mango) word pairs.

Table 1: Karaka and its Links

Karaka Link Functionality
Karta Ka_Karta Verb to Subject
Karma Ka_ Karma Verb to Object
Verb to instrument
Karan Ka_ Karan of the activity
Adhikaran Ka_ Adhikaran | _Yerb to timeand

place of the activity

Verb to word which

Sampradan Ka_ Sampradan gives donation
meaning
Verb to word which
Aapadan Ka_ Aapadan gives separation

meaning

The task of our system is building links by judging each
individual word’s role in the sentence. A system gets
complete linkage if it satisfies all the rules laid as per link
grammar framework i.e. Planarity, Connectivity and
Exclusion.

2. Complex Sentences in Marathi

In Marathi language complex sentences are either of the
complement or the correlative type. In both the types there
is certain interdependence between the main and the
dependent clause [9, 10].

A complement clause is embedded under a main clause
and may be finite, non finite or small clause. Marathi
complement system is complex. The Principal

“ki”(fh) precedes the
complement clause and in main clause words such as
“asa/he/hi goshta/ (asa) mhanun” (318 /g /fg lse/ (31)

FgUlsT: so/this/this story/ saying so) are included. There

exist many variations of complement structure.

A correlative structure consists of a pair of clauses
containing relative and correlative elements in mutual
relationship. The relative clause is considered subordinate

Complementizer is “ki” (f).
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to the correlative. It usually precedes the correlative
though other orders are also found. Each clause carries its
own relative marker J and correlative marker T. Relative
and correlative markers handled in our system are “Ji-Ti”

=), “Jar-Tar” (SR-aR), “Jevha-Tevha” (Sicgl-degl),
“Jyane-Tyane” (STaA-cdTel), “Jo-To” (S-ar), “Jya-Tya”
(Far-cam), “Jine-Tine” (Ha-fast), “Jase-Tase” (STA-dd)

etc.

3. Modeling Complex Sentences for Marathi
LG Parsing

Marathi complex sentences can usually be expressed in
more than one way. The linking scheme for Marathi
complex sentences is developed so that linking of all types
of structure is consistent.

The biggest challenge dealing with complex sentences is
crossing of the links. That is planarity rule. We observed
that, in general planarity cannot be maintained for Marathi
complex sentences. For eg. following complex sentence
violet the planarity rule if system builds links in its usual
manner.

Sentence — Ji mulgi ghari geli Ti dha aahe (S Ferafl &l
el dr & 3 : The girl who went home is stupid)

Ka_karta
Correlative Marker
Ka_karta
Ka_adhikaran Ka_karma
Ji mulgi ghari geli Ti dha aahe

Figure 2 Crossing of the Links

The crossing of the links occurs because of the correlative
structure. In above example since mulgi (ﬂ?ﬂﬁ 2 girl) is

subject of the verb phrase “dha aahe” (& 3¢ : stupid is),
ka_karta link is also required in it and so crosses the
correlative marker “Ti” ().

To avoid such crossing of links complex sentences can be
parsed in two levels: the first level giving the clausal links
and the second level giving the internal clause links. That
is splitting the parse structure in two levels the upper level
deals with relative-correlative marker and chunks of
clauses and lower level deals with the words within the
clause. New links are proposed to have valid and
functional linkage between the words of complex
sentences.
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Sentence — Ji mulgi ghari geli Ti dha aahe (St Herafy &dr RCM connects relative clause to correlative marker and
. . 2 link CMC connects the correlative marker to correlative
el o & 3Me: The girl who went home is stupid)

clause.

4. Modeling Complex Sentences for Marathi

RMR RCM CM .
| l | LG Parsing
A N — 1 N e : Possible complex sentence structures were studied and
. _ i ! modeled for Marathi link grammar parsing system. The
. a_karta .

links proposed to connect clauses, header, Complementizer
etc are summarized in a table below, followed by brief
description of the modeled complex structure and
proposed links in it.

Level 2—»

1
1
1
1
1
: !
M 1
! Ka_adhikara i !
[ sl
1
1 .
1
1
1

Figure 3 Two Level Linkage Parsing

The links proposed as shown in above figure are RMR
which connects relative marker to relative clause, link
Table 2: Proposed Links for Complex Sentence Structures

Sr No Link Name Functionality of link
1 HM Header to Main Clause
2 HC Header to Complementizer
3 MCO Main Clause to Complementizer
4 COC Complementizer to Complement clause
5 CH Complement Clause to Header
6 SH Subject to header
7 CAM Complement Clause to “Asa Mhanun”
8 OC Object to Complement Clause
9 SM Subject to Main Clause

10 RMR Relative Marker to Relative Clause
11 RMCM Relative marker to Correlative Marker
12 RCM Relative Clause to Correlative marker
13 CMC Correlative Marker to Correlative clause
14 CMRM Correlative marker to Relative Marker
15 CRM Correlative clause to Relative Marker
16 CMS Correlative Clause to Subject
17 RC Relative Clause to Correlative Clause
18 HS Header to Subject
19 SC Subject to Correlative clause
20 ADM Adverbial Cause to Main Cause
21 MCP Main clause to Conjunctive Particle
22 CPA Conjunctive Particle to Adverbial Clause

4.1 CXI . HC

| HM | | MC CC
| Header || Main Clause ” Complementizer || Complement Clause |

Figure 4: Complex Sentence Structure 1
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inks Ig]roposed to connect complement type complex
structure are HM which connects Header “hi” (fg) to main
clause, MC connects main clause to Complementizer “ki”
(%), CC which connects Complementizer to complement

clause. Eg — Hi goshta vichitra aahe Ki liliNe lagna kela
(& airse afaT 3mg & offellel o9l el : The story that

Lili got married is strange)

4.2 CX2:
CH HM

Header

Complement Clause Main Clause

Figure 5: Complex Sentence Structure 2

In this structure the Complementizer is absent; this is the
variation of complement clause. In such structure link CH
is used to connect complement clause to header.

Eg — LiliNe lagna kela Hi goshta vichitra aahe.(efTellel ol9at
For g as¢ fafaT 3mg: Variation of , The story that Lili

got married is strange)

4.3 CX3:

MC CC

Main Clance Complementizer | Complement Clause |

Figure 6: Complex Sentence Structure 3

This is another variation of complement clause, here
header is absent and it is still grammatical. Link MC is
used to connect main clause to Complementizer.

Eg LiliLa mahit aahe Ki mini ithe nahi. (fefeltem @nfga
3me foh A & &A@ Lili knows that Mini is not here)

4.4 CX4:
SH
CH | HM |
Subject of Complement Header Main Clause
Main Clause Clause

Figure 7: Complex Sentence Structure 4

In this structure, subject of main clause is separated from
main clause and positions before complement clause
without header. Link SH is proposed to connect subject
with header of main clause.

Eg : LiliLa mini ithe nahi asa vatat(ferelier e g2 gr

319 ared :Lili believes / thinks that Mini is not here )

4.5 CX5:

This is the correlative structure, which is explained in
Figure 3.

4.6 CXo:

There are other variations exists like deletion of relative
marker, which gives following structure

RCM CM
| | | |

Relative Correlative Correlative
Clause Marker Clause

Figure 8: Complex Sentence Structure 8

For eg — ghari geli ti mulgi dha aahe (&Y 1oy o Ferlr &

3718 : variation of, The girl who went home is stupid )

4.7 CXT7:

Another variation to this structure is,

RMR RCM CMC

Correlative Correlative
Marker Clause

Relative Relative
Marker Clause

Figure 8: Complex Sentence Structure 9

Eg — Ti mulgi dha aahe Ji mulgi ghari geli (f Hewlr &
3g St &Y Jrell: variation of, The girl who went home is
stupid)

Based on this structures or types, it is observed that in
correlative clause structure four patterns exists,

1. Full Correlatives — In this relative and correlative
markers as well as clauses exists.

2. Gap Relatives — In such structures there is
deletion of relative marker and noun common to
both clauses.

3. Free Relatives — These structures are headless
relatives

4. Multiple headed relatives — In multiple headed
relative clauses several Noun Phrases are
simultaneously relativized.

We have modeled complex sentences in the form of
possible valid linkage and proposed various links to
connect the clauses in appropriate way. Our system
identifies 20 such complex sentence structures.
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5. Conclusions

In this paper we have explained how we have modeled
complex structure of Marathi language in Link Grammar
framework. By studying complex sentence structure of
Marathi language links were developed to build connection
between the clauses. Total 22 new links are proposed. The
paper also proposes two level linkage representations to
resolve crossing of the links problem. This work helps to
parse complex sentences through our proposed Marathi
Link Grammar Parser. Sentence structure can be modeled
in similar way to other Indian languages as well.
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