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Abstract— Data mining is theprocess ofextracting hidden patternsfrom structured data. Text mining is an ongoing trend
and has a wide range of applications where a huge volume ofdata is considered. The growing amount of data has lead to
the concept of Big data. Data management is important in allfieldsfor understanding the past, experimenting the present
and for predicting the future. Text is the major component of all data and is generated everywhere and Knowledge
Discovery is an interestingphenomenon. Text mining has a variety ofapplications and the techniques applied also vary with
respect to them. Text mining algorithmsplay a vital role inproviding a structuredframework. Recent text visualization tools
and techniques are to be reviewed in this paper. Thispaper analyses various state ofthe art algorithm tools and techniques
for text mining and text visualization along with the commonly used dataset and their applications in variousfields.

Index Terms— Text mining. Text analytics. Visualization tools. Static and Dynamic visualization.

l. Introduction

Text mining is different from data mining.
Data mining uses stored information in a structured
manner, whereas text mining uses texts that are
unsfructured or semi-structured. Text mining has now
become an important aspect because of the increased
amount of information generated. There is a huge
growth in the usage of public media like World Wide
Web, internet, facebook. Linked in and so on[l].
Even the databases used in organizations, educational
institutions, government organization and other
industries have increased. Therefore the application
oftext mining has expanded in various domains.

Humans are able to explore the content and
correlate with the patterns and have the ability to
differentiate the context, spelling and the grammatical
syntax which computers cannot. Making the system
think like human brain is a challenging task and text

_ analysis is trying to overcome these difficulties. Text
f analytics is used to extract high-quality information
pfiom text through deep analysis [2].

P All the information and data that leads to
OTOwledge are in many forms like documents,
plectronic files, tables, e-mail, information sheets and
pports. Texts colleeted from these sources are
pfeprocessed to clean and format the document [3].
Classification and clustering algorithms are applied to
Bpne the data and finally effective visualization tools
techniques are required to extract user queries
those semi- structured and unstructured formats,
A xt Visualization is a key concept which projects the
ANilts in a more understanding and self explanatory
to the user [4].

The organization of the paper is as follows.
Section 2 deals with the literature in text mining.
Section 3 explains about the text mining process and
the algorithms used. Section 4 lists the visualization
tools and techniques available. Section 5 gives the
application of text mining and Section 6 concludes

the paper.

Il. TEXTMINING PROCESSAND ALGORITHMS

A. Process in Text mining

Text mining starts with data collection from

multiple sources. The gathered information will be in
different formats like word, document, html, pdf,
excel sheets, css, one note and so on[5]. The second
step is data preprocessing, where the data gathered is
cleaned to reduce noise, redundancy and missing
values in the document. Preprocessing of text data is
done through processes like tokenization, stop word
removal and stemming. The former one is the process
of splitting the sentence into single word called
tokens. The following eliminates prepositions,
conjunctions and articles from the splitted words.
And the last one leaves the root word by removing
past, present and future tens.

The third step in text mining proeess is data
warehousing, in which data that is required are
extracted and eleaned through feature generation
models like Vector Space model and Bag of
words[6j. Data transformation is the next step, where
features generated are selected based on then-
counting and statistics.

The following step is text mining or pattern
mimng, where text mining merges with data mining.



Effective supervised and unsupervised data mining
algorithms are used.
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Figure 1: Text mining process

Knowledge discovery by evaluating the mined
data is the final process and visualization techniques
project the interpreted results in a user friendly
manner. Fig 1shows the text mining process.

B. Algorithms

Algorithms are essential to computers for
processing information. They inform the system to do
work according to steps it has to follow. Algorithms
are framed based on the type of process it has to
perform. Several algorithms are formulated based on
their applications. Classification, Clustering and
Association rules are some of the popular text mining
algorithms.

Text classification is the method to build
class models based on the selected attributes. These
models are used to classify the new records based on
the previously formed class labels [7]. Many
algorithms are framed for training and testing the
datasets based on the pre defined classes. The
classification algorithms like C4.5, Decision tree,
Support vector machine, k-nearest neighbor. Naive
Bayes, Linear Least squares. Voting, Associative
classifiers. Neural networks and CART algorithms
are applied for text mining [8].

Clustering is an unsupervised learning where
no labeled data is available and it groups data into
certain number of clusters. The objects in a cluster
have similar

Figure 2: Clustering algorithms for text mining.

characteristics and high differences with other
clusters. The text mining algorithms for clustering are
categorized into hierarchical and partitional

algorithms[9]. Fig 2 shows the clustering algorithms
in text mining.

The algorithms indicated like K-Means
algorithm.  Partitioning Around Medoids(PAM),
Clustering Large Application(CLARA), Clustering
Large Applications based on Randomized Search
(CLARANS), K-mode, Balanced Iterative Reducing
and  Clustering Using  Hierarchies(BIRCH),
Clustering Using Representatives(CURE) and Robust
Clustering using linKs(ROCK) are commonly used in
text mining.

Association is a powerful data analysis
technique that is frequent in data mining. Text mining
imports association rules which “aim to extract
interesting correlations, frequent patterns,
associations or casual structures among sets of items
in the transaction databases or other repositories”[10].
Some of the association rule algorithms used in text
mining are Apriori, Direct Hashing and Pruning
(DHP)  Algorithm, Partitioning algorithm and
Sampling algorithm[l 1],

Il1l. Tools And Techniques For Text

Visualization
A. Text Visualization Tools

Text visualization is the final process in text
mining. The text is processed, algorithms are applied
and the refined knowledge is displayed in a better
way. This provides simple and fast understanding
about the result. Some of the text visualization tools
are given in this chapter. Some of the recent tools for
text visualization are Antconc, Voyant Tools,
Wordle, TagCrowd, Chartle.net, Edinburg GeoParser
and Gephi. Fig 3 shows the text visualization tools.

1) Antconc
Searches the keyword in the context and
collocates from the document set. It is a cross
platform for Mac,Windows, and Linux. Fig 3(a)
shoes the Antconc tool.

2) Voyant Tools

Voyant is a free web based suite tool. It
contains panels like Cirrus which gives frequent
words and unique words. Corpus panel gives the
summary of all the documents and highlights words.
Words in a document are listed with counts and
trends are shown as trellis chart. Word trends is a link
graph having word frequencies. Keyword in context
panel is similar to AntConc tool. Fig 3(b) shows the
Voyant tool.
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Figure 3: (a) Aitanctool (b) Voyant (c) Wotdle (d) TagOcxid () Charfenet(f) EdinbuigGeoPaiser (g) Gephi.

3) Wordle '

Wordle is a free web Ibased word cloud
generator. It displays the word important words
bigger and the less important words smaller and can
translate the text to other languages. The text are
taken form web url, ATOM and RSS feeds. Fig 3(c)
shows the Wordle tool. i

4) TagCloud
Tag cloud is similar to wordle but has extra
features like for non commercial juse and can import
files. Fig 3(d) shows the TagCloud.

5) Chartle.net
It is also a free web based software. Charts
are created based on the word frequencies. The style
of charts are like pie chart, line or bar chart, venn
diagram, radar chart and scatter plots. Fig 3(e) shows
the Charle.net tool.

6) Edinburg GeoParser
File is uploaded and the places in text are
located. Places are marked on the google map and
links can be jumped from location to location using
the coordinates. Fig 3(f) shows the Edinburg
GeoParser.



7)Gephi
Gephi is a node link structure. The keywords
are the nodes and the link between the node shows
the relationship between the words. Network of
words, clusters and associations with text are formed
for analysis. Fig 3(g) shows the Gephi tool.

B. Techniques

Text mining has a wide range of applications
and text visualization has gained interest in recent
years. Visualization allows easy and fast way of
capturing the content. A brief content of the recent
categories in text visualization is given in this
subsection.

1) Static Text Visualization

The static text visualization is based on two
features : Topic based text visualization and feature
based text visualization. ;

In Topic based method, the documents in
text corpora is getting hold of more significance for
exploratory study of the data. Tag clouds is the
depiction of keywords or named entities. They are
popular and uses features like colour, size and layout
based on usability and importance . Fig 4 shows tag
cloud.
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Figure 4: A visualization showing a search result set as a
combination of tag clouds. Each polygonal area corresponds to a
category of the documents in the search result set. Displayed
named entities are enhanced with symbols indicating their type
(person, location, data).[12]
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Figure 5: An information landscape showing approx. 6000 news
articles on “computer industry” is used for drilling down to
documents of interest; beginning with an overview (left) the user
narrows down using topical cluster labels (right).[12]

Information  landscape provides a
geographical view of large set of documents for
analysis. Navigation aids users who are unfamiliar
with the data empowering to gain insight deep into
the topic structure, understand the importance of
various topics and slant about relationships between
them. Fig 5 shows the information landscape.
TextFlow[13] integrates topic mining techniques into
interactive visualizations to visually analyze the
evolution of topics in due course.

Whisper is a system for visual analysis of
information diffusion. It uses a visual metaphor to
design a hierarchical social spatial layout for
visualizing the propagation of a typical event over
time on Twitter. More recently, Xu et a/.[14] studied
the antagonism among topics through information
diffusion on social media as well as the impact of
opinion leaders on competition.

In Feature Based method. Word clouds that'
are commonly applied and provides an intuitive
visual summary of documents by displaying the
keywords in a compact layout. Facet Atlas integrates
a node-link diagram into a density map to visually;
analyze the multifaceted relations of document[15].|
DA viewer was designed to help linguistic®
researchers to study the discourse of languagej
through tree layout. Oelke et al described' ari
interesting visual analysis application for answering;|
“How to make your writings easier to read"[16]. A|
visual analyltic system called VisRA was developed!
by them.

2) Dynamic Text Visualization

Time is the most challenging feature in te™
visualization. The varying content of the tempoMf
documents has lead to dynamic text visualizatjc”
Recent study of text visualization helps in stqf
creation, relating documents and leaving irreley”
patterns. Spark lines are combined with word cl@™
to form spark clouds and these projects, w
frequencies[17]. Theme River shows keywords;;
different colours with a bulge at high word frequeS
Text flow allows to merge and split the text strran



Event River groups the news corpus as a

clusters. Each cluster is about a particular news and

Sthe density dependence on the period of that
5@news[17].

i A Datasets

Datasets are the collections of records.
*Benchmark datasets provides the data collected from
i different soiuces. They are available to train and test
' the models developed by research scholars. They are

even used to analyze certain aspects of products and
their impact.

Text Datasets are available in repositories,
blogs and resource software. The most popular
benchmark repositories are Reuters, 20 Newsgroup,
Datasets for Data Mining, Analytics and Knowledge
Discovery by  KD-nuggets, UC Irvine Machine
Learning Repository by UCI KDD Archives,
Frequent Itemset Mining Dataset Repository by
FIMI workshops (2003/04), EDM datasets by PSLC
DataShop, The KEEL dataset repository by KEEL
Spanish Research Project[18,19].

Some of the the datasets available in blogs
are MobBlog has datasets for research like Trust,
Reputation, Recommendations and Mobility and The
DataWrangling Blog has more than 400 dataset

bookmarks. Datasets available in resources and
softwares are Orange , KNIME (Konstanz
Information Miner, RapidMiner, KEEL , Weka,

Frequent Itemset Mining Implementations Repository
for the Implementation of several algorithms for
Frequent Itemset Mining[20].

IV. APPLICATIONS

Text mining has a broad range of
applications. Uncovering the hidden pattern from
deep inside the textual sources is a challenging
task.Now a days there is a huge scope in mining the
text data. Therefore the application of text mining is a
never ending process. This chapter gives some of the
text mining applications.
A. Bioinformatics

Research peoples in biomedical find it hard
to analyze the abundant documents available in
digitalized forms[18]. Document stored in various
data sources are to be analyzed for their literature.
Text mining techniques and the algorithms are used
to pull the research content from the web sources.
Doctor’s relates the symptoms and diseases with the
drugs available where Protein sequence and the study
of required nutrients to a particular disease is
extremely important [19].
B. Business Intelligence

Business intelligence mainly deals with
decision making. Knowing the competitors, the
market value, customers, products and their own
position in the global trend is much more

important[20j. Taking the right decision and at the
right time makes the business successful. Most of the
data in business are available in text like memos,
reports, planning documents, regulation and the
customer requirement[21]. These documents are
effectively processed through Business Intelligence
techniques. Competitive Intelligence is one such
technique used to take decisions efficiently[20].
Cloud computing is the next technique that integrates
with Business Intelligence where heterogeneous
databases will be analyzed for better decision making.
C. National Security

The application of text mining is emerging
and important in national security [21]. Protection of
their own country from terrorism is a very critical
task. Hence, government is tracking all types of
resources through which information are passed.
Electronic formats like Email, fax and message are
the communication media which are tracked for
identifying threatening and offensive materials. Text
analysis method offers the tracking of materials in an
effective marmer. Although, not much research is
conducted in this field like bioinformatics, the
importance of national security is realized[21].

V. Conclusion

In this paper, an overview of the commonly
applied text mining and visualization techniques are
presented. Algorithms that could be applied for
various purposes are given. Classification, clustering
and association algorithms that are applied in text
mining will provide and insight to further research.
Current visualization tools and their application in
documents make end users more interesting for clear

understanding. The static and dynamic text
visualization techniques with word frequencies
provides clear understanding of the content.

Application and their impact in the field of text
mining is gaining more importance due to the huge
growth of the electronically generated textual
formats. Both the unstructured and semi structured
formats are still a challenging task. As the growing
amount of information will continue, the need of text
mining and text visualization has more scope and
wider research openings in all areas in the
forthcoming decade.
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