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Abstract— Generally, textual data sets are represented by
using different models. But, sometimes it does not capture
the text structure, or some models that preserves text
structure. Vector space model is also known as the ‘bag of
word model’. To represent textual document using vector
space model is based on most text mining methods. This
model cannot maintain the text structure as it is.
Compression distances are the most widely used technique
for the purpose of knowledge discovery and mining of data
also to improve the performance metric. Compression
distance technique is for measuring the similarity between
two documents. By applying Distortion technique which is
for purpose of destroys the text structure. A distortion
technique removes non-relevant words as well as maintains
the text structure. Mostly, clustering is based on
compression. The NCD i.e. Normalized compression
distance technique is works in any application area. By
length of compressed data files NCD gets computed. NCD
captures the structural similarity between text documents as
well as between XML documents. In document retrieval
process different documents are stored as different entities.
The results show that, by using a-.compressor that makes the
choice of the size of the left-context symbols helps to
determine the nature of the data sets. By applying a specific
word removal technique clustering accuracy can be
improved. This distortion technique consists of removing the
most frequent words of the language preserving the previous
text structure.
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. INTRODUCTION

Vector Space Model or Bag-of-word model is an algebraic
model mostly used for representation of text. A natural way
of taking into account relationships between words (text
structure) is applying compression distances. However,
although text structure gives important information on a
text, unmodified texts contain non relevant words that can
make the comparison of texts difficult [1] [2]. Apply
distortion technique with the aim of helping the compressor
obtain more validated similarities in a compression-based
clustering scenario; this distortion technique removes non
relevant information by preserving relevant information and
also the text structure. The way in which this is done is by
removing the most frequent words in the English language
from the documents, replacing each of their characters with
an asterisk.

Such distances give a measure of similarity
between two objects using data compression. This means
that they can give a measure of the similarity between two
texts from texts themselves. Hypothesis is that depending on
the data set nature, there can be data sets where ignoring text

Structure is preferable to considering it, and vice
versa. NCD-based clustering can be used to discover the
structural characteristics of data sets, analyze how
destroying text structure affects the NCDs. The use of the

NCD based clustering method as a tool to measure the
performance of the NCD, allows analysis of how the
information contained in the texts progresses as words are
removed from the texts. The management of textual data,
the idea of context is very useful because it is strongly
bound to texts due to their intrinsic nature. Since a text is not
just a sequence of words, but it has coherent structure
applying the idea of context to text management arises
naturally.

The analysis to discover data set nature can be
divided into four parts. First, study of how different
compression algorithms capture structure. Second, an
analysis that studies how changing the size of the context
affects the clustering results. Third, analyze the dependence
of the PPMD orders on the measured NCD by using
artificial data which is generated from probabilistic CFG or
context-free grammars. Finally, validate approach by
comparing it with a method visualizes high-dimensional
data through mapping techniques. All the phases of this
analysis are focuses on evaluating if approach can be used to
gain an insight into the structural characteristics of data sets

[1]. [8].

Because, of the parameter-free nature, wide
applicability of the NCD is applied to many research areas
and their leading efficacy. Among others, they have applied
to document retrieval, document clustering, security of
computer system, music classification, data mining,
plagiarism detection, software engineering, bioinformatics,
chemistry, medicine or even art [1], [7]. Normalized
compression distances technique also applied to music
classification. All musical pieces are similar; also some are
most similar with other pieces. For the design of efficient
music information retrieval systems these similarities are
also important. In recent years, the large amount of digitized
music available on the internet is growing, on commercial
sites and in public domain. Websites giving musical content
in some form like MIDI, MP3 or other also need to classify
their files according to musical genres and subgenres,
putting similar pieces together. Organizations purpose is to
enable users to navigate to pieces of music which are known
to them and also give them recommendations and advice [7]
[10]. NCD is used to evaluate how the information
contained in the texts depends on the text distortions.
Compression distances are applied in many research areas
like data mining [2], question answering systems [3] [4],
plagiarism  detection [5], philology, bioinformatics,
information retrieval, and text categorization.

Data compression technique gives a measure of
similarity between two objects. It means they can give a
measure of the similarity between two texts from texts
themselves. It’s not necessity that texts must be represented
using any model, but they can be used directly. However,
text structure gives important information on a text, but
sometimes unmodified texts contain non-relevant words, but
that will make the comparison of texts difficult [6]. For this
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reason, a distortion technique is developed having aim of
helping the compressor to obtain more reliable similarities
in a compression-based clustering scenario [6], [7], [11].
Distortion technique removes non-relevant data and also
preserves both relevant information and text structure. It can
be done by removing the most occurring or frequent words
in the English language from the documents and also
replaces each of their characters with an asterisk.

This is the key to maintain the text structure.
Distortion technique is for different purpose. So, here, use of
this technique is like the tool which allows the discovery of
the structural characteristics of data sets, that is, the
discovery of their nature.

Il. RELATED WORK

Ana Granados, G.Salton, et al. [1], [2], introduced Vector
space model (VSM). This model, also known as the bag-of-
words model, is an algebraic model where each text
document is modeled as a linear vector representing the
occurrence of independent words in the text corpus. Most
text clustering methods are based on representation of texts
using the Vector Space Model (VSM). VSM is successfully
and mostly applied in many research areas. Representation
of text documents using this model does not preserve word
order whereas word order is extremely important while
representation. There is need to improve this Vector Space
Model. Also need to represent text document in a specific
manner, by applying distortion technique. Better clustering
results can be obtained by maintaining contextual
information. Because of improvement in the representation
of documents that will allows increasing the accuracy of the
results obtained when searching documents. Here, they have
applied NCD to text clustering. Also analyzes how different
compression algorithms capture text structure. So, here they
have used three compression algorithms to perform the
NCD-driven text clustering [7].

Kostadin Koroutchev, and Francisco e Borja
Rodrguez [1] [7], Methodology suggested emphasizes on
dealing with texts using compression distances. More
specifically, it takes a step towards understanding both the
nature of texts and the nature of compression distances.
Nowadays, most of the information stored electronically is
stored in text form. In fact, if we think of the time that we
spend every day reading emails, news, articles or reports,
that most of the information that we use every day is text.
This fact makes methods that deal with texts really
interesting. Three compression algorithms are used here to
calculate compression distances. Each algorithm is belongs
to a different family of compressors: PPMZ, LZMA and
BZIP2. PPMZ compressor is an adaptive statistical data
compression algorithm based on context modeling and
prediction. LZMA compressor is a Lempel-Ziv-Markov
chain algorithm. BZIP2 compressor is a block-sorting
compressor based on the Burrows-Wheeler Transform,
Huffman codes, the Move-To-Front transform, and Run
Length Encoding.

H. M. Wallach [3], introduced a single model
which integrates topic based and bigram based approaches
to document modeling has several benefit. Firstly, the
predictive accuracy of the new model, secondly, for function
words model automatically infers a separate topic, meaning
that the other topics are less dominated by these words. This

bag-of-words assumption makes sense from a point of view
of computational efficiency, but is unrealistic. In many
language modeling applications, such as speech recognition,
text compression, and predictive text entry, word order is
extremely important.

R. Cilibrasi and P. Vitanyi [8], presented a new
method for clustering based on compression. The NCD is
not bound with any specific application area. NCD-based
clustering can be wused to discover the structural
characteristics of data sets. Clusters are groups of objects
that are similar. The NCD distance matrix was computed
using the compressor PPMZ. PPM uses sophisticated data
structures and it gains the best performance of any real
compressor although it is also usually the slowest and most
memory intensive. The clustering they use is hierarchical
clustering in dendrograms based. So, the output of the
clustering algorithm is represented by the CompLearn
Toolkit, the output of the clustering algorithm is represented
as a dendrogram, which is an undirected binary tree diagram
that illustrates the arrangement of the clusters produced by a
clustering algorithm.

R. Chau, A. C. Tsoi [4], have introduced a largely
automatic approach to extract the underlying “concepts” of a
document, and also to shows their relationships accordingly
in un-directed graphs, i.e. the links between the “concepts”
are having no directions. They call proposed approach a
“Concept Link” graph approach, when the “concepts”
extracted or drawn out through this largely automatic means
might be very different to the “concepts” extracted manually
in the concept graph approach. Though sometimes it may
contain small phrase, compound words, or are single word
in nature, this nomenclature reflects largely the fact that
most of the “concepts” extracted using method proposed by
them. Also, they can automatically extract links among
these “concepts”.

The “Concept Link graph” is an approach which is
inspired by the “bag of words” [3] approach except that
representing the underlying “concepts” in the document,
also they have modified some of the underlying procedures
so that “words” can be extracted.

A. Granados, M. Cebrian, D. Camacho, and F. de
BorjaRodrguez [5], suggested distortion technique with the
purpose of finding out what the best way of managing a data
set is. They give emphasis on understanding the
compression distances by performing an experimental
evaluation which of the influence belonging of several kinds
of information distortion on compression-based text
clustering. Distortion technique applied on unmodified text
which contains non-relevant information which make
comparison of text difficult.

A possible way of highlighting relevant
information from texts is by removing the most frequent
words in the English language from the texts, replacing each
character of the removed words with an asterisk [6] They
show how progressively removing words in such a way that
the complexity of a document is reduces slowly helps the
compression based text clustering and improves its
accuracy. The non-distorted text clustering can be improved
by means of annealing text distortion. The experimental
results expected to be consistent for different data sets, and
different compression algorithms belong to the most
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important compression families: Lempel Ziv, Statistical and
Block-Sorting.

Manuel Cebria” n, David Camacho ET. al. [6]
Here, they have given a small step toward understanding
Compression distances by performing an experimental
evaluation of the impact or influence of several kinds of
word removal on compression-based text clustering. For
implementation of the clustering algorithm they have used
the CompLearn Toolkit. So, first, they studied how the
different distortion techniques affect the loss of information.
Thus, they have used three different compression
algorithms, six different replacement methods and over four
data sets consist of texts written in English.

A. Granados [7], Gives emphasis on the concept of
the understanding both the nature of texts and the nature of
compression distances. So, here is that the information
contained in the texts can be modified. But, the compressor
can better capture their structure, and therefore, the obtained
NCD-based clustering results can be improved. But
sometime unmodified texts contain words which are non-
relevant but, that can make the comparison of texts difficult.
So, by applying distortion technique which also helps the
compressor to get more reliable and similarities in a
compression-based clustering scenario. This distortion
technique removes non-relevant information also preserves
text structure and relevant information. The idea is to
change the representation of the texts without any loss of
important information so, this gives new representation
more suitable for compressors for getting similarities
between the texts.

R. Cilibrasi, Rudi Cilibrasi, R. de Wolf ET. [8],
[10], presented a fully automatic method for music
classification, which is based only on compression of strings
that represent the music pieces. They have computed the
distances between all pairs of pieces, resulting in a distance
matrix of pair wise NCDs. To extract the maximal
information in the distance matrix for visual display will
cluster the data hierarchically.

Here, for the classification of pieces of music
compression-based method is applied by the author. They
have performed various experiments on sets of classical
pieces those occurred mostly given as MIDI (Musical
Instrument Digital Interface) files. Results are in the form of
distance matrix of pair wise NCD’s, by computing the
distances between all pairs of pieces. To retrieve the
maximal information in the distance matrix for visual
display they have cluster the data hierarchically. This result
shows that in a tree contains those pieces which are
consistent with the computed distances. They have first
tested this method on a number of artificially generated data
sets where they know exactly what the resulting tree should
be, since it is rather hard to objectively judge the quality of
the hierarchical clusters resulting from experiments on
pieces of real music, [8].

I1l. SYSTEM ARCHITECTURE

As below figure shows, Compression distance techniques, it
help us to cluster and retrieve documents. Compression
distances use compression algorithms to calculate the
similarity between two objects. The distortion technique
that leads to an improvement in the non-distorted clustering
results consists in erasing the most frequent words in the

English language from the documents, replacing their
characters with asterisks. This strategy allows preservation
of the text structure despite the word removal. Then, NCD
i.e. Normalized Compression distances is use to measure the
structural similarity between textual documents in, and
between XML documents in. NCD is to measure the
similarity between texts, several Compression algorithms
used to compute the NCD.

i
:rI;.I:l::lel.:- ‘ E‘;)
\

[hata cornpuessian
technagque
Eg LIMA PPMID
BaIP2

. Diata Distortion
r'\," techrigise
=¥ | EgRPARFEAPRW

O

y Chustering by
h= NCD

b r. b r

Fig. 1: System architecture diagram

f/‘ 1
Dt put

IV. CONCLUSION

In this review paper results show that the maintenance of the
previous text structure and the remaining words structure
has some relevance in the clustering behavior. We will get
reduced sized text document. The dendrogram will be with
no distortion, and the best dendrogram will be for each
dataset compression algorithm pair as well. To determining
the structural characteristics of data sets NCD-based
clustering can be used. By substituting the most frequent
words using the asterisk substitution method is always the
best option to maintain the most relevant information. So, it
shows that the documents complexity estimation is slowly
reduced. Also the clustering error remains stable even
though a considerable percentage of words were substituted
from the documents.

ACKNOWLEDGMENT

We are glad to express our sentiments of gratitude to all who
rendered their valuable guidance to us. We would like to
express our appreciation and thankful to Dr. M. U. Kharat,
Head of Department, Computer Engineering., MET College
of Engineering and Research Center, Nasik. We also thank
the anonymous reviewers for their comments.

REFERENCES

[1] Ana Granados, Kostadin Koroutchev, and Francisco de
Borja Rodriguez,” Discovering Data Set Nature through
Algorithmi Clustering Based on String Compression”.
IEEE transaction on knowledge and data engineering,
vol.27,No.3,March2015.

[2] G. Salton, A.Wong, and C.-S. Yang, “A vector space
model for automatic indexing,” Commun. ACM, vol.
18, no. 11, pp. 613-620, 1975.

[3] H. M. Wallach, “Topic modeling: Beyond bag-of-
words,” in Proc. 23rd Int. Conf. Mach. Learn., 2006, pp.
977-984.

[4] R. Chau, A. C. Tsoi, M. Hagenbuchner, and V. C. S.
Lee, “A conceptlink graph for text structure mining,” in
Proc. 32nd Australasian Conf. Comput. Sci., 2009, vol.
91, pp. 141-150.

[5] R. J. Mooney and R. Bunescu, “Mining knowledge
from text using information extraction,” ACM SIGKDD

All rights reserved by www.ijsrd.com 776



A Review on Novel approach for Text Compression
(1JSRD/Vol. 4/1ssue 10/2016/191)

Explorations Newslett Natural Language Process. Text
Mining, vol. 7, no. 1,

[6] A. Granados, M. Cebri_an, D. Camacho, and F. de
Borja Rodriguez, “Reducing the loss of information
through annealing text distortion,” IEEE Trans. Knowl.
Data Eng., vol. 23, no. 7, pp. 1090-1102, July 2011.

[7]1 A. Granados, “Analysis and study on text representation
to improve the accuracy of the normalized compression
distance,” Al Commun., vol. 25, no. 4, pp. 381-384,
2012.

[8] R. Cilibrasi and P. Vitanyi, “Clustering by
compression,” IEEE Trans. Inf. Theory, vol. 51, no. 4,
pp. 1523-1545, Apr. 2005.

[9] M. Li, X. Chen, X. Li, B. Ma, and P. Vitanyi, “The
similarity metric,” IEEE Trans. Inf. Theory, vol. 50, no.
12, pp. 3250-3264, Dec. 2004.

[10]R. Cilibrasi, P. Vitanyi, and R. de Wolf, “Algorithmic
clustering of music based on string compression,”
Comput. Music J., vol. 28, no. 4, pp. 49-67, 2004.

All rights reserved by www.ijsrd.com 777



