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ABSTRACT 

 

 Language provides the means of communicating with each other and 

expressing one’s view point. Language provides a deep insight of the world. NLP 

represents Natural Language Processing. Natural Language Processing is a branch of 

computer science, artificial intelligence and linguistics that deals with interaction 

between computer and humans using natural language such as English. Natural 

Language Processing includes everything that computer needs to understand and 

interpret natural language and produce a useful output. NLP largely concerns human 

computer interaction. Vast amount of information is available in form of books, news, 

scientific papers, business and government reports and much of this is available 

online. Natural Language Processing caters this need of retrieving available 

information on computers through use of natural human languages instead of learning 

difficult programming languages. 

 

Keywords: Natural Language Processing, Syntactic, Semantic, Pragmatics, 
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I.  INTRODUCTION 

 

Natural Language Processing is sub-field of Artificial Intelligence that analyzes, 

understands and generates natural human language so that humans can communicate with 

computer in human language rather than computer languages. NLP is process of computer 

analysis in which input is provided in a human language, and converts this input into a useful 

form of representation. NLP translates the automation between human and computers. The 

need for NLP arises because not every user has enough time to learn specific languages or 

become skilled in them, so user wishes to communicate with computer in same manner in 

which he desires for. Real-life applications of natural language processing include: 
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a)  Better human-computer interface that can convert any natural language into a computer 

language and vice versa. A natural language system can be interface to a database system, 

such as for a travel agent to use in making reservations. Blind people could use a natural 

language system (with speech recognition) to interact with computers. 

b)  A translation program that can translate one human language into another. Such programs 

are helpful for non-naive user to easily communicate with naive user. 

c)  A computer programs that can understand and read a human language can read whole 

books to stock its database. 

 

II.  NATURAL LANGUAGE PROCESSING 
 

The field of NLP concerns with taking input as human language and producing a 

useful and informative output. 

a) Input/output of NLP system: 

a.1) Written Text 

a.2) Speech 

b) Processing written text requires: 

b.1) Lexical, syntactic, semantic knowledge about the language  

b.2) discourse information, real world knowledge  

c) Processing spoken language additionally challenges of speech recognition and speech 

synthesis. 

 

A) Natural Language Understanding 

 

It involves mapping given input in natural language into useful representation and 

requires different type of analysis: morphological analysis, syntactic and semantic analysis, 

discourse analysis. 

 

B) Natural Language Generation 
  

It is also referred to as text generation and involves producing output from some 

intermediate internal representation. It requires different types of synthesis such as deep 

planning, syntactic generation. 

 

III.  PHASES OF LINGUISTIC ANALYSIS 

 

Linguistic is science of language that includes study of: 

a)  Systematically organizing Sound  

b)  Construction of words 

c)  Structure of sentences 

d)  Meaning of phrases and sentences 

e)  Understanding sentences 
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Fig 3.1: Speech Recognition 

 

Higher Level corresponds to Speech Recognition. 

 

 

 

 

 

 

 
 

 

Fig 3.2: Natural Language Processing 

 

Lower Level corresponds to Natural Language Processing. 

 

IV.  STEPS OF NATURAL LANGUAGE PROCESSING 

 

There are five steps that are involved in automated translation of human language by 

computer: 
 

1) Lexical Analysis:  Initial phase includes analyzing and describing the structure of the 

words. It involves dividing whole text into words, phrases sentences and paragraphs. 
 

 
Fig 3.3 Phases in NLP 

Letter Strings Acoustic Signals 

  Words  Telephone Speech 

 

Morphemes Words and Sentences 

Meaning in 

Context 

Meaning out of 

Context 
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2) Syntactic Analysis: It involves identifying the words in a sentence so as to determine the 

grammatical structure of sentence. It also depicts how the words in a sentence are related to 

each other. Ex: girls drink mangoes, is syntactically correct. 
 

3) Semantic Analysis: It determines exact or dictionary meaning of each word in context and 

defines rules for combining words into meaningful sentences and phrases. The task is carried 

out by mapping syntactic structure and objects in a task domain. Ex: colorless red shirt. 
 

4) Discourse Integration: It refers that meaning of any sentence depends upon the meaning 

of its preceding and successive sentence. Ex. In ‘he likes pizza’, here the word ‘he’ is 

dependent on previous sentence. 
 

5) Pragmatic Analysis: It involves understanding what the sentence actually means according 

to the situation in which it appears. It may require knowledge of real world. Ex: ‘open the 

door’ may be request rather than order. 
 

V.  NATURAL LANGUAGE PROCESSING USING MACHINE LEARNING 
 

Most of NLP algorithms are based on machine learning, especially statistical machine 

learning. Machine-learning paradigm uses general learning algorithms designed to 

automatically learn rules through the analysis of large set of documents of real-world 

examples. Many different classes of machine learning algorithms have been applied to 

accomplish NLP tasks. Input sources generates large set of features that serves as input to such 

algorithms. Earlier algorithms such as decision trees produce system of hard if-then rules. 

However, researches in this field now focuses on statistical model that makes probabilistic 

decisions by attaching real-valued weights to each input characteristic. Following advantages 

describe reasons why such systems are considered to be more reliable than hand-produced 

rules: 

a)  During machine learning, learning procedures automatically focuses on most common 

cases, however, hand-written rules does not direct where the effort should be deviated. 

b)  Automatic learning procedures can use statistical interference to respond to unfamiliar or 

erroneous input making system more reliable and robust. At another face, handling such 

inputs by hand-written rules make system more complex, time-consuming. 

c) System based on automatic learning is made more reliable by supplying more data from 

input source. On other hand, hand-written rules can be made robust by increasing the 

complexities of rules making it much more difficult. 

 

VI.  APPLICATIONS OF NATURAL LANGUAGE PROCESSING 
 

a) Automatic Summarization: This technique produces a short and comprehensive view of 

text that highlights the most important points in original document, provided as input. As vast 

amount of information is available on Internet so is the need for tools that provide timely access 

and digest of such information. These systems take a single articles, broadcast news and email 

thread as input and produces as an output fluent summary of important information. 
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b) Coreference Resolution: This process involves finding all expressions in input text that 

refers to same real-world entity. These mentions could be either nominal, pronominal, named. 

This technique is widely used in most of NLP tasks such as Question-Answering, 

Summarization and Information Extraction. Ex: Obama said that he would visit India soon, 

this technique defines that here ‘he’ refers to noun ‘Obama’. 
 

c) Discourse Analysis: This is modern linguistic technique that involves study and analysis of 

use of discourse considering study of smaller bits of language, meaning and construction of 

words in sentences. It describes the nature of discourse relationships between sentences or 

determining and categorizing speech acts in input text such as yes-no question, assertion etc. 

It encompasses conversational analysis, stylistics and critical discourse analysis.   
 

d) Machine Translation: It can be defined as a automated translation process that translates 

from one human natural language to another natural language. It involves no human 

intervention. The technique requires a translator to be expertise in grammar, syntax and 

semantics of both source and target language as it must be able to interpret and analyze every 

word of text and how it influences another one. It leads to increased productivity and provides 

flexibility to suit all types of projects. 
 

e) Morphological Segmentation: This technique involves segmenting input written text into 

individual morphemes and classifying it under the class of morphemes. Morpheme is the 

smallest meaningful element of language. Complexity of this technique increases with increase 

in complexity of structure of words. 
 

f) Sentiment Analysis: NLP can be used to identify and extract subjective information from 

source data. Pervasiveness of social media has encouraged spreading of online opinions about 

brands or products through blogs, e-commerce websites. Propagation of reviews, ratings and 

recommendations lead to increase in interest of sentiment analysis. The technique determines 

attitude of speakers or writers with respect to some topic or overall contextual polarity of 

document. 
 

g) Question Answering: Systems developed through this technique automatically answers 

questions posed by user in human natural language. User query a question which is parsed, 

then converted to knowledge interchange format which when sent to reasoner does interference 

using first order predicate logic axiom and returns a solution. 
 

h) Optical Character Recognition: It refers to electronic conversion of images of handwritten 

or printed text into its corresponding or related text. Each image goes through three stages: 

preprocessing, character recognition and post processing. The technique is widely used as data 

entry form from printed documents or in automatic number plate recognition. 
 

i) Stemming: Stemming refers to reducing inflectional or derivational form of words into its 

common base form. Stemming algorithms are commonly used for grouping words with similar 

basic meaning together. It is used in domain analysis to determine domain vocabularies or in 

query systems such as Web search engine. Ex: words ‘organizes’, ’organizer’, ‘organizing’ are 

stemmed from common stem ‘organize’. 



514 Ubeeka Jain, et al., J. Comp. & Math. Sci. Vol.6(10), 509-515 (2015) 

October, 2015 | Journal of Computer and Mathematical Sciences | www.compmath-journal.org 

 

j) Part-of-Speech Tagging: This technique reads text in human natural language and defines 

parts of speech for each word in text based on both its definition and context.POS algorithm 

can be applied through hybrid systems, rule-based systems and probabilistic systems. 

 

VII.  FUTURE OF NLP 
 

The interest in NLP is shifting from linguistic semantics to computational statistics 

and further to narrative understanding. NLP is AI-complete problem that focuses on making 

computer as capable as human and perform activities that humans cannot do, making it more 

efficient than human. Growing interest in social media and use of voice messages to operate 

cars, television, phones and much more has shown that world of written words is almost end. 

The technology behind this change in how humans interact with its surroundings is natural 

language processing. As natural language understating improves, computers and machines will 

be able to learn information online and become capable of receiving or presenting real world 

information. 

 

VIII.  CONCLUSION 
 

Natural Language Processing shapes human desired language into device language. 

Its versatility in the field of technology leads to user’s time reduction for greater with little 

efforts. In growing world of Web services NLP plays a crucial role in design and development 

of web portals. However, most NLP systems are still difficult to design and are not perfect 

since natural human language is complex. It’s difficult to capture whole linguistic knowledge 

for hundred percent accuracy in processing. If NLP systems are built with reusable components 

via Open Source Programming, future of NLP seems brighter. In long term, cooperation 

between user and system, where both interact with each other through common natural 

language, will possibly the direction of further developments. 
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