
 

Survey on Text Mining Tools, Techniques and Applications 

 

Abstract 

 
Web 2.0 has given opportunities for users to create and share their feelings, 

experiences, thoughts with others at the comfort of their home. It has also helped 

listening audience to know the thoughts of other users without their actual physical 

presence in front of them. A large number of digital web interfaces catering to 

different business needs has mushroomed in recent time to support sharing of 

thoughts in real time. Many online review sites and blogger sites are helping users to 

connect with each other in virtual environment and understand the feeling, 

experiences and thoughts of others. 

 

Unrestricted nature of the facility to create and share one‟s feelings leads to 

generation of vast amount of data over the internet. The generated data could be 

structured, semi-structured and unstructured format. Extracting meaningful 

information from huge data is not an easy task. Text mining is an emerging research 

area which attempts to explore knowledge from unstructured form of text data. The 

extracted information from large amount of unstructured data has the potential to 

benefit many business application areas such as market analysis and business 

management. With the advent of No SQL databases, many applications stores data in 

the form of text. This makes text mining one of most recent and emerging area of 

research. Appropriate text mining techniques could greatly assist in decreasing the 

time and effort spent in extracting valuable meaningful information from vast amount 

of unstructured data. This survey paper provides an overview of concepts, tools and 

techniques, sources of data, some practice areas, applications, and issues for text 

mining. 

 

Keywords: Text Mining, Opinion, Information Extraction and Knowledge 

Extraction. 

 

1. Introduction 

In today‟s era text is the most common way of exchanging thoughts. The data could 

be either in structured or unstructured format. Text Mining is the process of extracting 

hidden, useful and interesting pattern from unstructured data. The enormous amount 

of unstructured data requires different processing methods and algorithms to extract 

useful insights. A report of EMC says, around 40 percent (6.6 zetta bytes) of data will 

grow by 2020, which means that it will double about every three years (Gantz & 

Reinsel, 2013). The ever increasing volume of data is an invaluable source of 

information and knowledge. Industries are utilising various approaches of text 

analytics in order to discover and predict trends and knowledge patterns from the 

available unstructured data(Chakraborty, Pagolu, & Garla, 2013). “Text analytics can 
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use upstream textual data of social media for crime prediction and 

prevention”(Gerber, 2014). “It can also be used to process financial statements to 

detect possible frauds cases”(Gupta & Gill, 2012). “Pharmaceutical industries are also 

taking advantage of text analytics to mine biomedical documents to discover more 

beneficial drugs”(Ku, Chiu, Zhang, Chen, & Su, 2014). 

 

Enormous amount of the data is available over the internet in the form of blogs, 

tweets, online repositories, social media networks, and many more. Online product 

reviews is also one of the unstructured data available. Online product reviews has 

become today‟s “word of mouth” of both customers as well as businesses. Hence, it 

has managed to secure attention from both academicians as well as practitioners(Li & 

Hitt, 2008).  

 

This survey paper discusses the previous paper in section 2, section 3 explains the text 

mining process, section 4 discusses the tools and techniques of text mining, section 5 

explains the different sources of text data, section 6 explains different applications of 

text mining, section 7 gives an overview of text mining related practice areas based on 

desired product, section 8 will enlighten the issues in text mining. Section 9 concludes 

the paper. 

 
2. Literature of Review 

 

Online e-commerce companies has contributed remarkably in easing the life of 

potential customers by presenting the facts in front of them in as easy presentable 

format as possible. It not only includes all product features and comparison among 

similar available products, but also reviews and ratings provided by other users. 

Potential customers can narrow down on their best options by utilizing the tools and 

features provided by online ecommerce portal on their site. Potential customer‟s 

online experience is greatly influenced by reviews and ratings provided by other 

users. The unbiased reviews and ratings can greatly enhances the ability of potential 

customers for making a good online purchase decision, but in reality a popular 

product attracts lots of biased reviews and ratings as well which has a potential to 

negate the good purchase decision. Businesses, in order to increase their own sales 

may end up in contributing negative reviews on competitor products so that potential 

customers shy away from the genuine product or end up in perplex state of mind and 

make purchases on wrong product. Businesses may also provide rosy pictures for 

their own product in the form of reviews and ratings from fake users.  

 

For a popular product, enormous amount of data could be generated and could 

comprise of both genuine and fake reviews and ratings. It leads to challenges not only 

for prospective customers but also for business as well. Chen, et al(2013), suggested 

“machine learning” approach as a feasible way to analyse or process the big data in an 

appropriate manner. Many studies were performed by various academicians and 

researchers in the context of online reviews(Kim, Pantel, Chklovski, & Pennacchiotti, 

2006). Researchers applied the application of various text mining techniques in order 

to determine the efficacy of online reviews. Different text mining techniques have 

been used in various areas. Mudambi and Schuff(2010), analysed few properties of 

reviews which were collected from Amazon.com that makes it useful for the 

customers. They have taken products from two basic categories as (i) search product 

and (ii) experience product. They have analysed that that helpfulness of a review is 

depended on star rating and review length and also dependent on product type.  
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Ghose and Ipeirotis(2011), analysed characteristics of a text viz. spelling errors, 

readability, and subjectivity, and examined their impact on sales. In their study the 

authors found Linguistic correctness as a vital factor which affects sales. Reviews 

with medium length and few spelling errors comes to be more helpful for customers. 

 

Using text mining techniques, Cao, Duan and Gan(2011), analysed the impact of 

online reviews on the number of votes received by reviewer. It has been found from 

the study that semantic features have more impact on helpfulness as compared to 

other features of a review. They also found that reviews of extreme, i.e. either positive 

or negative opinion are having more impact than the reviews with neutral or mixed 

opinions. 

 

Chua and Banerjee(2016),in their study found a positive relationship between 

helpfulness and review sentiment, product type, and information quality. They have 

classified review sentiment into three categories viz., “favourable, unfavourable and 

mixed”. The study was based on two categories of product in the form of search 

products and experience products. Three dimensions of information quality were 

taken viz., comprehensibility, specificity, and reliability. 

 

3. Text Mining Process 

 
The process of text mining includes some steps as mentioned in Fig.1 and some of the 

related tools and techniques are shown in Table 1. 

 

 

 

 

 

Figure 1: Text Mining Process 

 

Table 1: Tools and Techniques used in different phases of Text Mining Process 

Phases Objectives Tools/Techniques 

Documents collection Collecting unstructured data 

from different sources 

Web crawlers, web scraping, 

API,  

Pre-processing 

 Tokenisation 

 Stop word removal 

 Stemming 

 Segment the whole text 

into words. Remove blank 

spaces, commas etc. 

 Remove stop words such 

as „a‟, „is‟, „of‟ etc. is 

performed. 

 Identify the root of a 

certain word. 

Natural Language 

Processing technique (R or 

python) 

Text mining technique 

Depending on the purpose of 

the analysis 

 

 Groupsdocuments with 

similar content. 

 Trains the classifier on 

the basis of known 

examples. 

Clustering: K-means 

Classification: Naïve 

Bayesian classifier, Nearest 

Neighbour classifier, 

Decision Tree, and Support 

Vector Machines. 

Analysis/ Evaluation 

 

Analysing the results. Visualizing outputs such as 

graphs, tables, and matrixes 

Pre-

processing 

Text Mining 

Technique 

Analysis / 

Evaluation Document 

Collection 
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Tools and Techniques of Text Mining 

There are various tools used for text mining. Table 2 list down few tools which can be 

used for solving text mining problems. The tools are classified on the basis of support 

they provide in different areas of text mining. 

 

Table2: Tool Comparison Chart 

  Free 
Installed 

in CDS 

Web-

based 

Word 

Cloud/Wo

rd 

Frequency 

Network 

Analysis 

Topic 

Modelling 

Classification/

Clustering 

Named 

Entity 

Recogn

ition 

Sentiment 

Analysis 

NVivo   ✔   ✔ ✔       ✔ 

Leximancer   ✔     ✔ ✔ ✔ ✔ ✔ 

Voyant ✔   ✔ ✔ ✔         

Orange 

TextMining 
✔     ✔ ✔ ✔     ✔ 

R and  

RStudio 
✔ ✔   ✔ ✔ ✔ ✔ ✔ ✔ 

Python ✔     ✔ ✔ ✔ ✔ ✔ ✔ 

Source: (The University of Queensland A. , n.d.) 

 

Sources of Text Data 

For text mining and analyses various types of data is available on internet. Some of 

the sources of text data are: 

 

Social media sources 

It is a web and/or mobile-based online application which allows creation, access and 

exchange of content which is generated by users and is easily available (Kaplan & 

Haenlein, 2010). Different social media sites have their own API‟s (Application 

Programming Interface) that provides access to the textual data. Few of the API‟s are, 

Twitter API, Facebook API and YouTube API. 

 

Open Sources 

 

Few open source of text data are shown in Table 4. 

Table4: Open Sources 

Australian 

resources 

General 

resources 

Humanities and Social 

Sciences resources 

Health and Science 

resources 

Australian 

Data Archive 

Crossref text and 

data mining 

Chronicling America: 

Historical American 

Newspapers 

Arxiv 
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Australian 

resources 

General 

resources 

Humanities and Social 

Sciences resources 

Health and Science 

resources 

Trove 

Google Books Europeana APIs PLOS 

Internet Archive & 

Open Library 

University of Oxford Text 

Archive 
BioMed Central 

Wikidata WordHoard 

PubMed Central 

Databases and Text 

Mining Tools 

 

 

Language Corpora 

 

Language Corpus -acollection of linguistic data. Text Corpus - a large unstructured 

texts used to do statistical analysis and hypothesis testing, or validating linguistic 

rules within a specific language territory. Some of the language corpora are:Australian 

National Corpus, Chinese corpora, Corpora4learning - English Corpora, European 

language corpora, Korean corpora, Virtual Language Observatory, Wikipedia - list of 

text corpora and many mores. 

 

Web Scraping 

 

Web crawling is a process of collating a collection of webpages by starting with an 

initial list of URLs (or links) and systematically processing each page to extract 

content and additional links. Writing a Web crawler requires basic programming 

knowledge. 

Web scraping is used to extract text from webpages. Web scraping software is 

designed to recognise different types of content within a website and to acquire and 

store only the types of content specified by the user, e.g. article titles or authors from 

a news website, or prices and product descriptions from a commercial website. 

Fewopen source web crawlers and scrapers available on the web for data mining are: 

Octoparse, ParseHub, Visual Scraper, Data Scraper(Chrome), Web scraper (Chrome), 

Heritrix, Scrapy, JSpider, Ccrawler, Distributed Web Crawler and many mores. 

 

4. Application of Text Mining 

 

Academic and Research Field 

Many tools and techniques have found applications in various academic and research 

areas in order to derive results. For instance, if aim is to determine the performance of 

various students in various subjects, then making use of text mining techniques could 

be one of the best way to achieve this(Chen & Zhang, 2014); (Ayesha, Mustafa, 

Sattar, & Khan, 2010).K-means clustering, a type of unsupervised learning and used 

when you have unlabeled data (i.e., data without defined categories or groups) can 

help to identifying the attributes of relevant information. 

 

Online Libraries 

 

Text mining techniques can be applied to identify the patterns and knowledge from 

various journals and other types of published contents like proceedings of a 

conference or any published report. In this process different activities will be carry out 
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like selection of documents, information extraction, reference generation and 

summarization (Witten, Don, Dewsnip, & Tablan, 2004). The tools used for text 

mining in online libraries are GATE, Net Owl, Aylien etc. 

 

Biomedical 

 

In the biomedical space, text mining could be an effective tool for extracting valuable 

information related to different diseases, genes that can be helpful for human species. 

Text mining tools can be helpful in order to evaluate different diseases, their 

symptoms and can be an effective in order to identify the most appropriate medical 

treatment by comparing these (Alonso & Contreras, 2016). 

 

Social Media 

 

Social media is a platform to share views, experiences and contents with others. It 

includes internet news, blogs, tweets and many more. Text mining is helpful in 

identifying and analysing these user created contents on different types of social 

media platforms. It helps to understand people‟s reaction and behaviour of different 

age group or communities on different posts, like blogs, tweets, online product 

reviews or news (Ding & Peng, 2005). 

 

Business Intelligence 

 

Text mining is an important part of business intelligence which helps organizations to 

analyse data and present that data in an actionable form to make better and informed 

business decisions. It provides the data in an actionable information in order to 

improve the customer satisfaction and achieve competitive advantages 

(Kanakalakshmi & Chezian, 2015). Various tools like IBM text analytics, Rapid 

miner, GATE and many more helps to take an intelligent decision move that helps an 

organization‟s performance, strategies to overcome the external environment changes.  

 

5. Text Mining Related Practice Areas 

 
Text mining could be divided into seven practice areas as shown in Table 5. 

Table 5 Practice Areas Based on Desired Product of Text Mining 

Desired Product Practice Areas Topic Algorithms 

Documents that 

match keywords 

Search and 

information retrieval 
Keyword search 

Document Ranking 

Optimization 

(DROPT) algorithm 

Similar documents Document clustering Document similarity 
k-means, Singular 

value decomposition 

Topic/category 

assignment 

Document 

classification 

Feature selection, 

Sentiment analysis 

Logistic regression, 

Decision trees, Neural 

network, SVM, 

MARSplines, 

Regression 

Understanding of 

micro blogs 
Web mining Web crawling  Page Rank 
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Desired Product Practice Areas Topic Algorithms 

A structured 

database 
Information extraction Entity extraction 

Conditional random 

fields, Hidden Markov 

models 

Marked sentences 
Natural language 

processing 

Part of speech tagging, 

Tokenization 
Naive Bayes classifier 

List of synonyms Concept extraction 

Topic modelling, 

Synonym 

identification 

Word clustering 

 

Issues in Text Mining 

 

There are different problems concerning to text mining process which affect the 

effectiveness of decision making in different domains. 

Natural Language 

 

The major challenge in text mining is natural language itself. The natural language is 

not free from ambiguity problem.“Grammatical rules according to the nature and 

context is still an open issue in the field of text mining”(Nasa, 2012). 

 

Multilingual Language 

 

Multilingual languages poses another challenge in text mining. Local language 

content is not easy to understand by machine. There are few tools that can support and 

understand languages apart from English (Solanki, 2013).(Puteh, Isa, Puteh, & 

Redzuan, 2013), developed a new algorithm and termed as Negative Selection 

Algorithm (NSA), which is used for sentiment mining of Malay newspaper 

(SAMNews) using artificial immune system intelligently. 

 

Domain Knowledge Integration 

 

Experts from various fields works collaboratively based on different projects or need 

to get effective, precise, integrated and more accurate results (Narayana & Kumar, 

2015); (Henriksson, Zhao, Dalianis, & Bostrom, 2016).Working collaboratively from 

different fields could result in difficulty in categorizing different document from 

different fields. Abbreviations in different perspective could have different meaning 

and could result in some confusion while arriving at a decision. 

 

6. Conclusion 

 

Enormous amount of data availability over the Internet raises a need to examine the 

data in order to extract valuable information. There are different techniques available 

which on application to the available data will provide valuable information in an 

effective and efficient manner. A brief overview of text mining process, tools, 

techniques, source of text data, text mining related practice areas, application and 

issues has been presented in the context of text mining process. The techniques are 

helpful in predictive analysis where useful information in terms of patterns and 

sequences can be extracted. Natural language processing ambiguity, domain 

knowledge integration, varying concepts and many other major issues arise during 
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text mining process. The major issues and challenges could be resolved by enhancing 

the capabilities of existing algorithms or coming up with the new algorithms to solve 

unique challenges which could not be resolved easily by existing algorithms. 
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