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ABSTRACT: 
 

Data mining also known as knowledge discovery, is a process of discovering useful 
information or patterns from different perspectives. Data mining involves the intersection of 
other domain fields, such as artificial intelligence, machine learning, statistics etc. Text 
mining is a subset of data mining, as data can be of any form, text, image, video, signals from 
sensor devices etc. Text data includes text files, scholarly articles, short text (tweets), may be 
tabular representation as in relational databases etc. Documents are in natural language, i.e. 
English (most preferably), which needs to be processed in more efficient way. Natural 
Language Processing is a method which can increase the efficiency of text mining, by 
converting the text documents into more understandable form. In natural languages, most 
important task is preprocessing of text, we need the data in correct format for analyzing it 
efficiently. To extract some information from a bulk of data (unstructured text data), which 
will lead to some meaningful pattern or knowledge preprocessing plays very important role. 
This paper presents some preprocessing methods which are involved in preprocessing of 
unstructured text data, such as social networks (twitter, facebook, etc.) applications of 
Natural Language Processing. 
 

Keywords: Text mining, Data Mining, Natural Language Processing,   

 

[1] INTRODUCTION  

           Formally, computers are for computing some tasks which are already defined or 

programmed. Computers will respond according to those programs or sequence of instructions, 

by this they are capable of reducing human efforts. Down part of this was they are not capable 

of thinking (there is no intelligence in computers), they can’t make decisions. To build 

intelligent systems or at least make computers think in a way that humans think, a new term 

comes into picture i.e. Artificial Intelligence [1]. 

            We can consider AI as superset of Data mining, machine learning, pattern recognition, 

text mining etc. Natural language is also one of the important key words, when talking about 

AI. Natural language Processing is a method for communicating with intelligent systems using 

any natural language like English. 

           Natural Language Processing seeks attention when it comes to deriving information 

from a freely written text. Freely written text can be, tweets, Facebook status, any comment, 

customer reviews, or any platform where human can express their views(emotions). For 

example, earlier online shopping websites are having a star rating review system, but now it is 
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replaced with a textual review where human writes their reviews in simple language (mostly 

English). Freely written language cannot be understood by any AI system, because it depends 

on the human how he/she should express their reviews, there is no general syntax. To handle 

this issue, we can say it as a mixture of English words in random manner, can be handled by 

NLP only. 

 

Natural Language Processing: - 

Basic two components involved in NLP are Natural Language Understanding(NLU) & Natural 

Language Generation(NLG). NLU is about representing input language, i.e. natural language, 

for further processing. Producing meaningful phrases and sentences are involved in NLG. 

5 General Steps in NLP [2]: - 

1. Lexical Analysis – Lexical Analysis involves understanding and analyzing the structure 

of words. It involves dividing the whole text into paragraphs, sentences & words. Eg, 

for a tweet, “Your net inspiration is limitless. @NSaina, you make the country so 

proud. Wishing you a very happy birthday and many more records!”, lexical analysis 

for this will be. 

Step 1: Your net inspiration is limitless, @NSaina, you make the country so proud, 

wishing you a very happy birthday and many more records! 

Step 2: your, net, inspiration, is, limitless, @NSaina, you, make, the, country, so, 

proud, wishing, a, very, happy, birthday, and, many, more, records!  

2. Syntactic Analysis [5] – Syntactic analysis is analysis of the rules or grammar of the 

sentences which will give a correct meaning about it. Syntactic analysis is responsible 

for creation of a syntactic structure (parse tree) of the sentence. A Grammar is a formal 

specification of the structures allowable in the language and it is usually represented as 

G = (VN, VT, P, s). The symbols are explained below 

VN is a set of non-terminals that do not appear in input strings, but are defined in the 

grammar. Examples of non-terminal are: sentence (s), imperative sentence (IS), Non-

Complement List (NCL), Noun Compliment (NC), verb phrase (VP), preprositional 

phrase (PP). 

VT is a set of terminal symbols that are classes of primitive symbol in input strings. 

Example of terminal symbols are: Noun, Verb, Preposition (Prep), Adjective, 

Determinant (Det) and Adverb. 

P is a set of production rules, each of the form α  β, where α is a non-terminal and a 

string of symbols from the infinite set of strings in (VT U VN)*  

S is a starting symbol. 
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   Figure: A parse tree of a sentence ‘cost of the product-x’ 

 

 

                                                                                           

3. Semantic Analysis – Semantic analysis means finding out the dictionary meaning of the 

text, where text is also checked for meaningfulness 

4. Disclosure Integration – As semantic analysis will give the meaning of sentences, 

Disclosure Integration is a part which will take care of the fact that, meaning of any 

sentence may depend upon the meaning of the sentence just before it 

5. Pragmatic Analysis – Deriving of real world knowledge from the text is done by 

pragmatic analysis 

 
Figure: 1. General Steps in Natural Language Processing 

   

[1.1] TOOLS AND METHODS AVAILABLE FOR PRE-PROCESSING 

THE TWITTER DATA 

There are many APIs available for NLP, Apache OpenNLP[6] and Stanford NLP[7] are two 

major good candidates as APIs for NLP preprocessing as well as processing. Stanford 

provides NL analysis tools which is capable of all stuff like, part of speech, finding out base 

word, normalizing numeric quantities etc. Now the question is who can use Stanford NLP 

tools, or what advantages it can have when he/she using it. First of all it gives good range of 

Grammatical analysis tools, supports many human languages, can be used as web service and 

many more. Stanford also provide special tools for short text or tweets (TweetNLP). 

Belainine Bilal, et al., [4] gives a method for preprocessing short text or Tweets through 

mainly three methods, i.e. Tweet Normalization, HashTag decomposition, named entity 
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recognition. Further they integrated Wordnet with preprocessing method to disambiguate 

words.  

H. Saif, et al., [8] had proposed a method to remove the uncertainty of meaning from the text 

to improve the performance of systems of sentiment analysis, further M. Michelson, et al., [9] 

has used Wikipedia to disambiguation of named entities in text. 

 

[1.2] STEPS INVOLVED IN PRE-PROCESSING THE TWITTER DATA 

 

Tweet Normalization: Tokenization or normalization includes,  

1. Removing unwanted part, example – HTML tags, these unwanted things can be useful 

sometimes 

2. Stemming. A base word can produce many other words, example look, looks, looking 

etc. these words share same stem. This process is very difficult because it is very 

confusing for mapping. Generally, Porter Stemmer is used, there are many more. 

3. Stop Word Removal. Words carrying no meaning are considered as useless. Examples: 

the, a, of etc. doesn’t carry any meaning or polarity so must be removed. One can create 

his own stop word list as for many NLP purposes it can be used. 

4. Capitalization, case folding. It is convenient to have complete text in lower case. 

Example, text may contain ‘US’ meaning United States but while converting into lower 

case, ‘us’ meaning changes. So, this task is also difficult. 

Hashtag Segmentation: It is a new trend of adding # before a word or a phrase, which is 

known as hashtag. #homesandgarden, #dowhatyoulove, #happy are some examples of 

hashtags. Real problem is when decomposition of these hashtag comes into picture. One 

hashtag may lead to different correct meaning or different segments. Now, the problem is 

which set of segments should be considered and which should be dropped. Jack Reuter, et 

al., [10] talks about some scoring methods like, Maximum Known Matching (MKM), 

Maximum Unknown Matching (MUM), Two Grams (2GM), POS Tagging and gives their 

comparison and possible improvements. 

Named Entity Recognition (NER): NER means classifying words in-text into pre-labelled 

classes, i.e. name of person, location, quantities etc. Stanford NER is a JAVA 

implementation for NER. Stanford’s Name Entity Recognizer classifies into 3 classes 

(Person, Organization, Location). 

NER can be done by 4 major approaches [11], Rule Based, Supervised Learning, 

Unsupervised, NE Extraction (NEX). 

Rule Based Approach: Based on syntactic, linguistic and domain knowledge, some rules are 

crafted by experts to recognize Named entity. 

Supervised Learning Approach: Here, all instances of NE in a large corpus are tagged by 

experts manually. Then this hand-tagged corpus is given to machine learning algorithm 

(Supervised Machine Learning Algorithm) as training set to construct a model with NER 

rules. 

Unsupervised Learning Approach: There is no labelled documents or training set. Here, 

algorithm is given a small set of seed instances (examples), from which it has to learn some 

rules. These rules are applied to new NE examples, and further algorithms learns some new 

rules. The learning of new rules is carried out till there are no new rules to be discovered. 
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NE Extraction (NEX): This method is very similar to unsupervised learning approach, except 

that the goal is not to learn rules but to create a gazette (list or gazetteer) of Named Entities. 

This technique is often applied on web pages instead of documents. The idea is, once the 

gazette (list of Named Entities), rest is to just look up in this list for new documents. 

 

 

 

[2] APPLICATIONS OF NATURAL LANGUAGE PROCESSING 

1. Speech Recognition: - Formally, keyboards are major components for input, later they 

are replaced by voice recognition or speech recognition. Speech recognition is more easy but 

not such accurate, which was further improved when collaborated with natural language 

processing   

2. Machine Translation: - Biggest source of information for the world is internet, so one 

major task regarding this information is accessibility. This huge data must be accessed, in the 

sense understood, by most of the population of world. Some innovative companies, like 

Duolingo, took this challenge of making this information accessible to everyone, by breaking 

the barrier of language. Google also took a step ahead in this field and results can be seen 

today over internet (Google Translator). Websites in English are efficiently translated [3] into 

Hindi or any other language of interest. 

3. Summarization: - In the recent past information is growing very rapidly and it is 

becoming a problem in all aspects, i.e. capturing, storing, processing, presenting. Scanning 

whole document or information to come up with some conclusion is a time-consuming task. 

One solution for this can be Summarizing [4] whole information and then scanning it. 

There are many other applications of natural language processing like, Question   

Answering, Sentiment Analysis etc. In today’s world, all information is not in a simple form, 

in fact it is in a big variety, big volume and continuously increasing (velocity) i.e. Big Data. 

So, NLP has to handle this big data which is the present need of the world. Preprocessing of 

large data sets must be done according the need of NLP. In [4], a preprocessing method for 

Big Data is proposed, especially for twitter data. 

 

 

[3] CONCLUSION 

The present paper talks about preprocessing technique for Natural Language processing in 

social media (specially tweeter dataset). A generalized method for NLP preprocessing is 

mentioned of five steps, Lexical Analysis, Syntactic Analysis, Semantic Analysis, Disclosure 

Integration and Pragmatic Analysis. Further, a preprocessing technique for social media 

(Twitter, Facebook, etc.) is given as Tweet Normalization then, Hashtag Segmentation and 

Named Entity Recognition. Every corpus of tweets has to go through these three processes to 

get into a proper format, which can be further used for analysis, such as Sentiment Analysis. 

A model need to be generated which takes chunks of information from textual utterances and 

manipulating them by computer techniques. These models are called as Natural Language 

Processing. Preprocessing of data is important in any type of data analysis work, but in NLP 

preprocessing drives more weight than in any other analysis work.  
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