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Abstract: Sentence identification for non-restricted type Telugu language is one of the basic applications of the Natural Language Processing. A 
sentence composed of single independent clause is called a simple sentence. If a sentence contains a dependent clause along with independent 
clause then it is a complex sentence. Once the sentence is identified as complex sentence, the next step is to identify its pattern. After 
identification of patterns, various clauses present in the sentence are extracted and grammar checking is performed on them. For grammar 
checking of complex sentences, it is necessary to identify the structure of Clause Boundary for Non-Restrictive Type of Telugu Language 
Complex Sentences. In this paper we have explored the different types of sentences present in Telugu language.  The structure of complex 
sentences can be identified on the basis of number of clauses and types of clauses present in them. We have also proposed an algorithm for 
identification of simple, compound and complex sentences. This study will be helpful in identifying and separating the complex sentences from 
Telugu language. We have also proposed an algorithm for identification of simple, compound and complex sentences. Also this study will be 
helpful in developing other Natural Language Processing (NLP) applications like converting a complex sentence in simple sentences, grammar 
checking of complex sentences. 
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INTRODUCTION  

A clause is a grammatical unit that includes, at minimum, a 
predicate and an explicit or implied subject, and expresses a 
proposition. Larger sentences (compound and complex) are 
composed of more than one dependent clause. The 
performance of grammar- checker application decreases as the 
complexity or size of sentences increases.. (Loos, Anderson, 
Day, Jordan & Wingate, 1999). The clauses present in a 
sentence can be of same type (independent clauses) or of 
different types (dependent and independent). A complex 
sentence cannot be processed until all its clauses are not 
properly identified (Leffa, 1998). Clause boundary 
identification is one of the shallow semantic parsing tasks 
consisting of marking the starting and end position of a clause 
in the sentence. Clause boundary identification is a special 
kind of shallow parsing, like text chunking. It is more difficult 
than phrase chunking, since clauses can have embedded 
clauses. Due to the ambiguous nature of natural languages by 
using Clause boundary identification of natural language 
sentences poses considerable difficulties. 

Telugu language belongs to Indo-Aryan family of languages 
(Dravidian languages). Other members that belong to this 
family are Kannada, Tamil, Malayalam, Hindi, Bengali, 
Gujarati, and Marathi etc. Telugu is spoken in India, Canada, 
USA, UK, and other countries with Telugu immigrants. 
Telugu language is the 8th most widely spoken language in the 
world, 4th most spoken language in Canada (The Times of 
India, 14th February, 2008) and the  9th in India with more 
than 45 million speakers. It is the official language of Telugu 
states (Andhra Pradesh and Telangana). 

 The first treatise on Telugu grammar, the "Andhra Shabda 
Chintamani" was written in Sanskrit by Nannaya who was 
considered as the first poet and translator of Telugu in the 11th 
century A.D. There was no grammatical work in Telugu prior 

to Nannayya’s "Andhra shabda chintamani". This grammar 
followed the patterns which existed in grammatical treatises 
like Astadhvavi and Valmiki  vyakaranam but unlike Paninni. 
Nannayya divided his work into five chapters, covering 
Samjna, Sandhi, Ajanta, Halanta and Kriya. After Nannayya, 
Atharvana and Ahobala composed Sutras, Vartika and, 
Bhashyam. Like Nannayya, they had previously written their 
works in Sanskrit. 

In the 19th century, Chinnaya Suri wrote a simplified work on 
Telugu grammar called Balavyakaranam borrowing concepts 
and ideas from Nannayya's Andhra Shabda Chintamani, and 
wrote his literary work in Telugu. Every Telugu grammatical 
rule is derived from Paninian, Katvayana, and Patanjali 
concepts. However high percentage of Paninian aspects and 
techniques borrowed in Telugu. 

According to Nannayya language without ‘Niyama’' or the 
language which doesn't adhere to Vyākaranam is called 
Gramya or Apabramsa and hence it is unfit for literary usage. 
All the literary texts in Telugu follows Vyākaranam. 
Compared to languages like English, Telugu is a 
morphologically rich language and has relatively free word 
order. It follows a Subject-Object-Verb (S-O-V) pattern. It 
is: 

 

This sentence can also be interpreted as 'Boy moved towards 
the school’ depending on the context. But it does not affect the 
SOV order. 
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1.1 CLAUSES: 

All the phrases (postpositional, nominal, adjectival, verb) 
combines to constitute the clauses. If a sentence is highest 
unit, then clause is the second highest unit of the sentence. 
These are composed of phrases.. A clause may contain any 
number of phrases. Verb phrase is the essential component of 
every clause. Even a single clause constituted by a verb phrase 
can construct sentence. There is no need of any other element 
in the sentence.  

Clauses can be classified on the basis of these verb phrase; 
The verb phrase is the essential element of every clause. There 
are two types of clauses in Telugu language one is 
independent and other is the dependent clause. The clause 
having the finite verb phrase is called independent clause and 
the other having non-finite verb phrase is called dependent 
clause. In the following section, an overview of these two 
types of clauses are given. 

1.1.1 INDEPENDENT CLAUSES: 

Independent clause is essential part of all types of sentences. 
The structure of independent clause is same as that of simple 
sentence. A clause is called independent clause if it can exist 
independently as a complete sentence. Verb phrase is the 
essential part of the independent clause. The independent 
clause contains exactly one verb phrase (Puar, 1990) along 
with other elements of the clause. Other than verb phrase, an 
independent clause may contain one or more noun phrase, 
adjective phrase, adverb phrase etc. as other elements (Bray, 
2008). The verb phrase present in the independent clause is 
finite verb phrase. In compound sentences, these independent 
clauses are joined by coordinate conjunctions. In complex 
sentences, an independent clause and dependent clause are 
joined using subordinate conjunctions. Independent clauses are 
used to give more identity in grammar checking system. 

1.1.2 DEPENDENT CLAUSES: 

Subordinate verb phrase as one of the essential element of type 
of independent clause. These clauses convey an incomplete 
thought and hence, cannot constitute a sentence without the 
help of other clauses. To constitute a sentence it requires at 
least one independent clause. These clauses participate in the 
construction of complex sentences. Dependent clause also 
contains verb phrase as one of its essential element .like 
independent clause, This verb phrase can be finite or non-
finite.  

II. LITERATURE SURVEY 
Poornima C. Dhanalakshmi V.Anand Kumar M.Soman 
KP (2011) have developed Rule Based sentence 
Simplification for English to Tamil Machine Translation 
System. They presented the simplification of complex 
sentence in English language. They explained how to convert a 
complex sentence to simple sentence and also translate them to 
Tamil language without changing them meaning of the 
sentence. Machine Translation was the process by which the 
computer software is used to translate a text from one natural 
language to another but handling complex sentences by any 
machine translation system was considered to be difficult. In 
this paper rule based technique was used to simplify the 
complex sentences. This technique was based on connectives 

like relative pronouns, coordinating and subordinating 
conjunctions to obtain simple sentences for machine 
translation. Sentence simplification, Sentence segmentation, 
POS tag and Machine translation were used in this paper. In 
Machine Translation system 100% accuracy was not possible. 
Kamaljeet Kaur Batra and GS Lehal have developed the 
Rule Based Machine Translation of Noun Phrases from 
Punjabi to English. They presented the automatic translation of 
noun phrases from Punjabi to English using transfer approach. 
Preprocessing tagging, ambiguity 
resolution, translation and synthesis of words in target 
language were the various steps that were involved in this 
paper. They used the Morphological Analyzer tool for 
translation and used rule base technique. Accuracy was 
calculated for each step. The overall accuracy of the system 
was calculated to be about 85% for a particular type of noun 
phrases. 
NaushadUzZaman, Jeffrey P. Bigham and James F. Allen 
(2011) proposed a rule based system for the simplification of 
the sentences. This simplification was required to improve the 
machine translation system. The machine translation system 
from English to Tamil was developed by the authors. This 
system lacks in accuracy because of problem in translating 
compound and complex sentences from English to Tamil 
language. To overcome this difficulty they proposed a system 
that will first identify the compound and complex sentences 
and then simply convert them to simple sentences. Handmade 
rules were used to develop this system. 
Daraksha Parveen, Ratna Sanyal and Afreen Ansari have 
developed Clause Boundary Identification using Classifier and 
Clause Markers in Urdu Language. They presented the 
identification of clause boundary for the Urdu language. They 
used Conditional Random Field as 
the classification method and the clause markers. The clause 
markers play the role to detect the type of subordinate clause, 
which is with or within the main clause. If there is any 
misclassification after testing with different sentences then 
more rules are identified to get high recall and precision. 
Obtained results show that this approach efficiently determines 
the type of sub-ordinate clause and its boundary.POS tagging 
and chunking are the preprocessing steps which have been 
done manually here, so contain a great accuracy. The POS and 
chunked tagged corpus has been considered as input data. 
Initially machine learning approach is applied, within which 
linguistic rules are used. 

. 

III. NON-RESTRICTIVE TYPE TELUGU LANGUAGE 

COMPLEX SENTENCES 

Nonrestrictive clauses provide some information about the 
preceding subject and conjunctions starting with ` '(llo) 
character are used to provide relevant information of the 
clause. Comma is used to separate different clauses. Consider 
the following examples: 
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Like restrictive clause, this clause is also embedded between 
the subject and the predicate of the independent clause. 
Therefore, like restrictive clause, nonrestrictive clause also 
splits the sentence in three parts. One part containing start and 
end of the subject of independent clause, second part 
containing the start and end of the nonrestrictive clause and the 
third part containing the start and end of the predicate of 
independent clause.  
Consider the sentence 1 from above table: 
 

 
 
As shown in the above complex sentence, the nonrestrictive 
clause avi ela amarcharante) is embedded 
between the subject konni vasthuvullo) and 
the predicate  (chudadaniki akkade 
undalanipisthundi) of the independent clause. In this way, 
nonrestrictive clause splits the sentence into three parts. The 
first part contains the subject of independent clause, the second 
part contains the nonrestrictive clause and the third part 
contains the predicate of independent clause. The first part of 
the sentence starts with the first word of the sentence i.e. 
konni) and ends with the word having comma and just 
previous to the) conjunction i.e. with the word (llo) . 
Similarly, the second part of the sentence starts with the 
the) conjunction that appears just after the first comma 
and ends with the word just before the second comma i.e. 
rante), and the third part starts with a word just after 
the second comma i.e. chudadaniki) and ends 
with the last word of the sentence. These three separate parts 
of the sentence can be represented as: 
 

 
Figure 3.1: Marking clause boundaries in complex sentence having non-

restrictive type clause 
 

As shown above, the start and end point of the nonrestrictive 
clause can be identified with the) conjunction and 
comma (,) respectively.  the) conjunction separates the 
subject of independent clause from nonrestrictive clause and 
common restrictive clause from the predicate of dependent 
clause. 
 

Algorithm:  
Algorithm used: Identification of Clause boundary of non-
predicate bound nonrestrictive type. 
Input: Annotated Telugu sentence  
Database used: List of the) conjunction  
Output: Telugu sentence with marked clause boundaries.  
1. Tokenize the input sentence. 
2. Mark the first word of the sentence as beginning of subject 

of independent clause. 
3. Repeat step 4 for all the tokens of the sentence. 
4. If the current word is comma and the next word is 
the) conjunction then go to step 5. 

5. Mark the previous word as end of subject of independent 
clause and go to step 6. 

6. Mark the next word i.e. the) conjunction as 
beginning of dependent clause. 

7. If current word is auxiliary verb with comma and it is not 
the last word of the sentence then mark this word as end of 
dependent clause and next word as beginning of predicate 
of independent clause. 

8. Mark the last word as end of predicate of independent 
clause. 

Flow chart representing above mentioned algorithm is 
shown in figure 5.2. An example to illustrate the working of 
flowchart/algorithm is also provided with this flow chart. 
 

 
Fig 3.2: Flow chart and working example to mark clause boundaries in 

nonrestrictive type complex sentences 
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RESULTS AND DISCUSSION 

4.1. COMPLEX SENTENCES OF GRAMMATICAL 
MISTAKES: 
In this system, the grammatical errors in complex sentences 
have been detected at clause level (independent clause) and 
sentence level (various agreements between dependent and 
independent clauses). Besides these, some other clause level 
and sentence level grammatical errors in complex sentences 
detected and corrected by this system have been listed in table 
4.1. 

Table: 4.1: Various types of errors detected in complex sentences 
 
We tested our module on Telugu randomly picked from the 
internet. We take two samples from different sites.  
One sample is given name set A and the second Sample given 
name set B. 
 
 
 
 
 
 
 
 

Test Set Size ( No. of 
Sentences) 

Accuracy 

Predicate 
Bound 

Non-
Predicate 

Bound 
A 2400 85% 81% 

B 3100 82% 80% 

 

CONCLUSION 

This paper concerns the grammar checking of complex 
sentences in various agreement errors within independent 
clauses in case of complex sentences and between dependent 
and independent clauses in case of complex sentences. For 
grammar checking of complex sentences, it is necessary to identify 
the structure of Clause Boundary for Non-Restrictive Type of Telugu 
Language Complex Sentences. In this paper we have explored the 
different types of sentences present in Telugu language.  The 
structure of complex sentences can be identified on the basis of 
number of clauses and types of clauses present in them. We have also 
proposed an algorithm for identification of simple, compound and 
complex sentences. This study will be helpful in identifying and 
separating the complex sentences from Telugu language. We have 
also proposed an algorithm for identification of simple, compound 
and complex sentences. Also this study will be helpful in developing 
other Natural Language Processing (NLP) applications like 
converting a complex sentence in simple sentences, grammar 
checking of complex sentences. 
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