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ABSTRACT- Day-to-day transactions made on digital 

world, produces a large volume of data which contains 

some valuable information. But they are not in visible but 

present in hidden form. These information are extracted by 

applying mining techniques considering the type of data 

source. Since most of the data sources are either 

unstructured or semi-structured nature and available in the 

form of text such as web pages, CSV files, PDFs, text files 
and rich text format files. Text mining techniques is used 

to discover the hidden information, called patters/ trends, 

from these unstructured text documents. Text mining has 

become an exciting field of research, and enhances its 

extraction capability with NLP, AI and machine learning 

algorithms. In this research paper, the general concept of 

text mining is discussed along with the procedure of text 

mining. A focus is also given on the techniques used for 

text mining and highlighted the application area of text 

mining. In last of the paper, a brief discussion is made on 

the challenges and issues of text mining too. 

KEYWORDS-Text mining, Text Summarization, 
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I. INTRODUCTION 

It is impossible to imagine a life without internet since it 

makes life easy for the people for different operations-

online shopping is one of them. Making an online order of 

a product is much easier in comparison to choose correct 
product for shopping on the net. Most of the people study 

the reviews of buyers to buy a product; but it is not an easy 

task to study each review, which are in thousands of 

numbers. Text mining techniques has made it easy for the 

buyers; using text summarization method, thousands of 

reviews may be concised just in few sentences[1].It is not a 

single example where such type of information extraction 

process are needed there are so manyarea where text 

mining becomes a necessity to extract or find hidden 

information from textual contents.Data mining is the 

concept of applying different techniques to find valuable 
information/ patterns/ trends from the storage of large 

volumes of data. Most of the data source applied for data 

mining are structured documents such as spreadsheet, 

database files etc. or in available in highly structured 

format[2], [3]. In the era of Internet, maximum number of 

commercial and noncommercial organizations, institutions 

and industries preserve their information/ data in digital 

form. Every day, million megabytes of data are added in 

the digital world through day-to-day transactions of these 

organizations. A large amount of data are stored in 

unstructured  textual form and circulates on the internet in 

the form of blogs, emails, SMS, newspapers, journals, 

product reviews, articles, repositories, digital libaries. 

Approximately three-fourth of world data is available in 

unstructured text format[3].Identifying the patterns/trends, 

hidden in these textual documents, become a very difficult 

task. Simple data mining techniques are unable to extract 

valuable information from the ocean of data and takes 
large amount of time and efforts too. In such scenario, a 

new mining technique called text mining / text data mining 

is used[4]–[6]. Text mining is the process of extracting 

valuable information or identifying patterns and new 

insights from text documents available in the ocean of 

digital world. Text mining can be named in a variety of 

words such as text data mining, knowledge discovery, 

analysis of intelligent text, extracting valuable information 

from unstructured text etc.[3]. It is also considered as the 

extension of data mining process from unstructured text 

databases and discovered unidentified valuable 
information, which is not extracted earlier. Knowledge 

extraction[4], [7], [8] is not an easy task. Several 

techniques like text summarization, classification, 

information retrieval, clustering etc. are applied to get 

valuable information from textual content. First, the 

objective of the given text mining task is defined to meet 

the financial/ social/ scientific goals of mining. The data 

source may be available in structured or unstructured way 

in the form of text files available in different formats such 

as plain text files, web pages, PDF files etc. These text 

files are collected, and preprocessed by detecting and 

removing anomalies. Data cleaning is also required to 
remove stop words and get the real essence of the text.In 

the next step, patterns are identified and analyzed by 

applying management information techniques. The final 

stage, the extraction of valuable or hidden information, is 

applied for effective decision-making and trend 

analysis[7][8][9].Extracting the valuable/ hidden trends 

from a large number and different types of text document 

is a very tedious and tiresome task. Time and effort may be 

reduced by selecting suitable text mining techniques for 

analysis and decision-making. Text extraction techniques 

mostly processed text documents available in natural 
language of different sources and used in a number of 

application areas[10][11].In the research paper it is focused 
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on different text mining techniques, its application in 

various area and challenges and issues. 

II. LITERATURE REVIEW 

R. Boorugu et al[1] has developed a text mining model 
using natural language processing techniques, to extract 

information (product reviews) form the messages of 

customers and summarize them. In this paper they made a 

brief discussion about the prominent method s of text 

summarization and text mining. S. Dang et al[3] has made 

a discussion about the concept of text mining and steps 

perform to extract information from unstructured text 

documents. They have also mentioned the major 

techniques related to text mining and focus on its 

application area and challenges. H. Hassani et al[4] has 

emphasize the role of text mining in big data analytics to 

extract information from semi-structured or unstructured 
data sources. They have also made a review of a number of 

papers related to the role of text mining in analysis of data 

available on net. [5][6]–[8] and [9] has made discussion 

about the theoretical aspect of text mining and its process 

in their papers. The techniques such as NLP,   information 

extraction, information retrieval and text summarization, 

are discussed in detail. They have also indicated the 

challenges and issues before the text mining in coming in 

future. 

III. DIFFERENCE BETWEEN TEXT MINING 

AND DATA MINING 

In some occasion data mining and text mining are referred 

interchangeably to a process to extract valuable 

information from different sources and converted into a 

knowledge[7], [10]. But it is not true;    data mining is a 

broad term in comparison to text mining and it refers as an 

umbrella to all mining techniques such as 

classification,association, clustering, pattern analysis and 
many more too. Text mining technique is one of them. 

Text mining and data mining are technically different 

things. The term data mining is used for the extraction 

process when data sources are structured and available in a 

well format (structured or semi - structured format) such as 

tables, spreadsheets, CSV files, ERP, CRM, database files 

and accounting information [4]. These data files contains 

data mostly in numbers or available in such a format which 

can be easily converted into numeric forms. Data mining 

techniques are applied to process these billions of numbers 

and extracted information, usually in statistical nature, 
called knowledge / patterns or emerging trends[3]. While 

text mining is the process of extracting information from 

unstructured or semi-structured data sources which are 

usually contains textual material. More than two-third 

portion of whole available digital data are in text format 

and required mining techniques such as text mining to 

extract information. Text mining, which can be said as the 

extension of data mining too, uses machine learning, AI 

and Natural language processing to automatically collect 

statistical and meaningful information for the 

processing[12].  Text mining is the techniques which 

relates computer languages, data mining and knowledge 
management. In simple words one can say that if patterns 

are belongs from structured databases (non-textual) then 

standard data mining techniques are applied otherwise a 

new approach, called text mining,  is used to extract  these 

valuable information from unstructured data source ( 

textual data source)[5]. 

IV. STEPS BEHIND TEXT MINING 

Text mining is a multidisciplinary approach consists of 

techniques belongs from data mining, machine learning, 

Natural Language processing, information retrieval, 
statistics and computational linguistics[2]. The following 

steps are performed in text mining- 

Collection of unstructured data:  

Unstructured data files are collected from different sources 

available in different formats such as plain text files, web 
pages, PDF files etc.  

Preprocessing of unstructured data:  

For the detection and removal of anomalies, unstructured 

data are preprocessed and cleaned. Cleaning is applied to 

capture the real essence of the text and removal of 

redundancies, independent words, and inconsistencies and 
stop words. The following stages are done during this 

phase- 

 Tokenization 

The document is seen as string and split into units or 

tokens by recognizing words[7]. 

 Removal of stop words 

Constant words such as a, an, but, and, of, the etc., are 

removed during this step[5] [10] [13].  

 Stemming 

The words having similar meaning are called stem. In this 

step these type of words are recognized[10], [14].  This 
approach defines the base of a specific word.  

Identify the patterns: Patterns are identified by applying 

auditing and cleaning of data by automatic processing. 

Analysis of patterns: Pattern analysis is implemented by 

Management Information System (MIS).Extraction of 

valuable information: the final step is applied to extract 

valuable or hidden information for effective decision-

making and trend analysis.Steps of text mining is shown in 

following figure fig 1. 
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Figure 1: different phase of text mining process

V. TEXT MINING TECHNIQUES 

Text Mining is an interdisciplinary approach, applied to 

analyze patterns hidden in text and their extraction 

process, includes information retrieval, information 

extraction, text classification, text summarization, 

document classification. 

A. Information Extraction 

Information extraction[3], [9] is the process applying to 

extract automatically useful information form non-

structured files such as web pages, PDFs and 

textdocuments. It can also be describe the transformation 

of unstructured information in structured representation 
for selected information drawn from the text. The goal of 

IE to find the key information from textual contents, 

therefore in it, the inputs and its extraction targets are 

defined clearly.[3][7].The inputs may be an unstructured 

files written in natural language or semi-structured 

documents available on the web. IE uses NLP to extract 

information from textual contents. To find the targeted 

information for extraction, IE apply a sub-tool called 
named entity recognition (NER)[15]. It recognizes the 

category of entities either as a location (loc), persons or 

organizations (org). Once this task is completed, an IE 

utility extracts the related information about named entity 

and constructs a machine readable documents for further 

processing.  IE finds meaning by way of other subtasks 

which included relationship extraction, co-reference 

resolution, language and vocabulary analysis and 

sometimes audio extraction.Information extraction is 

applied in large capital companies and business 

organization for invoice automation, KYC automation, 

and in financial investigation and healthcare systems[16]. 

 

Figure 2: Steps of Information Extraction (Activity – White boxes, Outputs- Blue boxes)  
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Figure 3: Steps of Information Retrieval 

B. Information Retrieval 

Information retrieval is applied when desired information is 

based on a specific field of interest or query and stored as 

textual contents in document files[3]. The example of 

Information retrieval (IR) processes are search engine, such 

as Google or Yahoo search engines, which recognize those 

web files which are related to or contains  a set of given 

words[7].  The search engine provides the more relevant 

and useful information to the user, which satisfy their 
needs. IR is also considered as the process of extension of 

document retrieval, where returned documents are useful 

for users to extract crucial information from it. Document 

retrieval process is followed by text summarization stage 

based on a query imposed by the user or obtained from 

information extraction stage.  Text mining and information 

retrieval is closely related for textual data. The major 

difference between Information extraction and information 

retrieval is that information retrieval is related with the task 

to automatically extract structured information form 

machine readable semi-structured and /or unstructured 

documents; while information retrieval is related with the 
finding of those materials/ documents of an unstructured 

nature (in textual nature) that fulfill the needs of 

information, from large collection of text files stored on 

computers[5], [8], [10].In Figure-3 the detail process of 

information retrieval is given. 

C. Natural Language Processing (NLP) 

 Natural language processing (NLP) is a branch of artificial 

intelligence to provide computers the ability to understand 

textual content written and spoken in the same way as 

human beings can. It combines statistical, text mining, 

machine learning and deep learning models with 

computational linguistics (rule based modeling of human 

language) [10]. Along with these technologies, a computer 

is enable to process text or voice of human language and 

understand the full meaning of it, with the intent and 

sentiment of write or speaker. NLP also develop the ability 

in computer to respond the spoken commands, translate the 

given text from one language to another language and 

summarize the large volume of text even in real time [7]. 

D. Document Clustering 

Document clustering is an unsupervised learning process 

which put a text document in the closer cluster/ group by 

applying clustering algorithms. A group, called a cluster, 

contains object which have similar patterns and dissimilar 

from the objects of other groups. A cluster of documents is 

a group containing those text documents from where 
similar patterns are extracted using different clustering 

techniques such as distribution, density, hierarchical, 

centroid and k-mean[8]. The objective of document 

clustering is to maximize the inter-cluster distance (distance 

measures) while minimizes the intra-clustering (similarity 

measures) distance amongst the documents. The application 

areas of document clustering  are many more such as  

Finding Similar Documents, Organizing Large Document 

Collections, Duplicate Content Detection, Recommendation 

System and Search Optimization[10]. 

E. Text Summarization 

by applying a software, Automatic text summarization is 

the process of shortening a text material obtained from one 

or more than one documents and producing a summary 

containing major points of the original documents[17]. The 

automatic summarization techniques enable a human to 

read the content of files, understand it and produce a 
concise material containing major points of the documents 

in very short time. The research processes, in automatic text 

summarization, have been done in past decades, but still a 

large scope of research to develop a system that is able to 

summarize the text like human.Text summarization is a 

mining process that helps the user to summarize the 

contents belongs from a single or multiple text documents 

and provides important and relevant information. 

Summarization of contents refers to the reduction of the 

length and/or details of a document without losing 

important information and maintains its key points and 

overall meaning[3], [17]. In general a human first read the 
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content of a document and develops his understanding 

about it based on some key points and then writes a 

summarized view which contains the relevant and 

important information according the key points. 
Textsummarization software performs the same operation 

using computer on a broad level.Text summarization is 

done either through Extractive approaches or Abstractive 

approaches[7]. In extractive approach one summarizes his 

text using simple algorithms called frequency count method 

which store all important words and their counting / 

occurrences in documents. The final summarized content 

contains the words/ sentences which has high frequency. 

Abstractive approach is more advanced in comparison to 

the extractive approach and uses sentence extraction tool. 

The sentence extraction tool extracts important sentence 
from the text document and statistically weight those 

sentences. Further it uses heuristic approach to get the final 

summarized view of document[12]. 

F. Document classification 

Document classification is related with the categorization 

of digital documents available on the web. Today, it is 
difficult to categorize manually all digital documents 

available in the digital world due to their huge size. So a 

technique, which is based on text mining, machine learning 

and artificial intelligence, is used to categorize these 

documents automatically called document 

classification[18]. Document classification techniques 

assigns categories or classes to digital documents, which 

makes them easier to search, filter, manage and analyze.  

Document/Text classification is a supervised machine 

learning method which placed the document in specific 

labels according to its content. According the content 
available in document it assigns one or more class 

labels[10]. There are a number of application of document 

classification in different areas like media art galleries, web 

pages, library books, emails such as email routing, spam 

detection, sentiment analysis and many more.  Google's 

Gmail Spam detector, categorization of email considering 

the content of it, is one of the best examples of document 

classification[7]. 

G. Web Mining 

The estimation of the size of web document available on 

WWW is a very difficult task since its size is increasing 

rapidly every day. An estimate came in the last decade, says 

that it is about 350 million pages and everyday one million 

new pages are adding in it. These web pages are depository 

of unexplored information since extraction of information 

is a tedious work due to its textual nature. Web mining is 

the activity of mining of specific information or patterns 
present in the large collection of web pages available on 

internet. Web mining is the integration of different mining 

technology such as data mining, text mining, computational 

linguistics, machine learning and AI[3], [4]. Web mining 

produces its outputs in terms of web pages which include 

textual, graphical and visual data. Considering the target to 

analyze, web mining is categorize into web structure 

mining, web content mining and web usage mining. 

 

 

 

 

VI. TEXT MINING APPLICATIONS 

In their day-to-day transactions, Organizations produce a 

large volume of digital data in structured / semi-structured 

and/or unstructured documents containing valuable 

information required necessarily to increase their future 

aspect. These information / patterns are hidden within 

textual contents of web pages, text files and emails. An 

organization is incapable to directly extract information 

from it. Text mining and its supporting techniques provide 

the ability to extract these patterns and convert it into 

structured format. The major text mining application areas 

are IT sector, banks, research, healthcare systems, political 

analysis and in media[3], [4], [16]. Some text mining 
application are given below: 

Detection of spam mails 

spam filtration is the process of detecting unsolicited emails 

for an individual recipients.  A machine learning model 

based on text mining is used to solve this problem to 
categorize the email as a spam or nonspam. It is also an 

important objective of spam detection is to extract the way 

by which an email is classified as spam and used it for the 

purpose of categorize the mail in future [18][4][10]. 

A. Customer Relationship Management 

The responsibility of a customer relationship manager is 
provide the response of a client's query, messages or 

complaints as soon as possible. Using the text mining 

technique, response time may be reduced by analyzing their 

queries [4], [7]. 

B. Competitive Intelligence 

Competitive intelligence which is also referred as corporate 
intelligence, refers to provide  the ability to computer to 

gather, analyze and use  the information about customer's 

choice, competitors and market trends which will contribute 

in the company’s strategies in future[7].  

C. Classification of NEWS as Text 

text mining is also helpful to search a specific news 
headlines / web pages/ pdfs based on a key points. 

Performing the same task manually will be hectic and time 

consuming process. Google News service is an example of 

it[7]. 

D. Classification of Scientific Documents 

To find the article related to the scientific interest, text 

mining techniques like clustering, regression analysis and 

classification are applied[3], [5]. By using regression 

analysis, classification rules are generated to cope up with 

this problem. 

E. Sentiment Classification 

Sentiment analysis is an example of application of the use 

of NLP and text mining to sense the mood, emotions or 

anger of people on a specific event or product by studying 

the social media messages[19]. Text mining extract the 

information (state of mind) hidden in messages and classify 

them as positive, negative or neutral sentiments. Sentiment 

analysis is, a process of automatically extracting opinion of 

people from their messages,   also known as Opinion 

Mining[4], [8], [10].  
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VII. ISSUES IN TEXT MINING FIELD 

Text mining is a powerful tool to extract patters/ trends/ 

information from textual contents of documents, but it also 

have many problems or challenges. Ambiguity in words of 

text, availability of noise (irrelevant words), language 

barriers and the availability of large volume of text 

documents are of a few problems associated with text 

mining[16]. Ambiguity of words, is related with the 

different meaning of same word in different sentences in 

text depending on the context. Ambiguity of words may be 

either semantic ambiguity, syntactic ambiguity, lexical 

ambiguity, or pragmatic ambiguity. To overcome this 

problem, text mining may be applied with NLP along with 
fuzzy set theory and knowledge regarding the context to 

lexical semantics[7][16].Noise in the text may be like typo 

error, spelling mistakes and use of non-standard 

abbreviations. To manage noise in text, use of spell-

checking application and regular expression make clean 

and normalize data before applying text mining[18], . 

Availability of text document in different language is 

another big challenge to extract information from 

multilingual datasets during text mining. The use of NLP 

libraries such as the spaCy library that support more than 

50 language support and provide pre-trained models, 
reduces the language barrier problem and address the issue 

in a better way[4], [10], [16].In digital world, text 

documents are available in large volume which makes it 

more tedious and challenging task to extract information 

promptly from it during text mining. The use of Parallel 

processing and distributed computing may reduce the 

challenges of large volume of text documents during 

processing and analyzing[4], [10]. It distribute the 

processing load of text mining on many nodes. Some other 

issues of text mining are the processing cost and integration 

of domain knowledge. 

VIII. CONCLUSION 

Text mining is an extension of data mining process to 

extract information from unstructured or semi- structured 

text document. Data mining is applied for the extraction of 

information from structured files while text mining is for 

semi-structured or unstructured documents. Text mining is 

also an intra-disciplinary approach works as an umbrella for 

different techniques such as information retrieval, 

information extraction, document classification, and 

clustering and sentiment analysis, which help to increase 
the processing capability of text mining. The major 

application are of text mining are spam detection, sentiment 

analysis, fraudulent detection, customer relationship 

management, text summarization, review analysis, R&D 

work in the fields of science, technology and healthcare. 

 Issues and challenges of Text mining 

Along with the opportunities provided by text mining, there 

are some issues and challenges with this techniques. Some 

prominent issues of text mining are of language barrier, 

availability of multi-lingual text documents, presence of 

ambiguity and noise in documents, large volume of 

available data source and cost of extraction processes. 

These issues may be overcome by using suitable techniques 

and supports during text mining. 

 Limitation and future scope of paper 

The paper provides an emphasis only on the concepts of 

text mining, approaches, techniques used during mining, its 
application areas, challenges and issues.  A number of 

researches in this area has been made in the past by 

researchers but still there exists some scope of further 

researches in future.  The future scope of the paper is to be 

built a model on real data to apply the text mining process 

and analyze its performance. 
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