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ABSTRACT

In this research paper we developed an algebraic
approach for document classification. This is the most
accurate, efficient, and scalable classification approach
that addresses the special challenges of document
classification. Algebraic approach is a new document
classification method ,comparatively more efficient and
accurate. So for, no research was conducted using this
concept for Document classification, Our experiments
indicate that the accuracy of existing method increase by
using algebraic approach. The final goal is achieving high
performance and eventually increasing classification

accuracy.

Keywords: Classification, LBC, Text mining, document

classification.

1. INTRODUCTION

Everyday a vast amount of documents, reports, e-mails,
and web pages are generated from different sources, such
as enterprises, governments, organizations, and
individuals. Approximately 90% of the world’s data is
held in unstructured formats. This kind of unstructured
textual data is usually not stored on relational or
transaction database systems, but on web servers, files
servers, or even personal workstations.This type of
unstructured data has no standard means facility to
search, query and analysis. The enterprises spend lots

of manpower on organizing these documents into a logical

structure for later nse. So it is very time-consuming and .
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costly, thus limiting its applicability. Along with the
continuously growing volume of information avaiiable
on the web. They require a systematic and automatic
approach for finding, filtering and organizing these
documents without human intervention or
involvement.Consequently there is an increased interest
in developing technologies for automatic text
categorization. Text categorization is to automatically
assign arbitrary raw documents to predefined categories
based on their contents. It is a most widespread
application has been for assigning subject categories to
documents, to support text retrieval, routing, and filtering.
These are the challenges for developing an accurate,
efficient, and scalable method for documents
classification. To date, the Web has developed a medium
of documents for people rather than for data and

information that can be processed automatically.

2. RELATED WORK

There are several classification techniques that can be
used for text categorization. However, many of these
existing schemes do not work better in the text
categorization task Researchers have worked on K-
Nearest Neighbor(k-NN) Classification, Naive Bayes
Classification, classification decision tree induction
algorithm [1,2,3,4,5,6,7,8,9,10,11,12]. Document
classification has been studied intensively because of
its wide applicability in areas such as web mining,
information retrieval. The majority of this information is
in text format, for exémple, emails, news, web pages,
reports, etc. Organizing them into a logical structure iga

challenging task. More recently, classification is cmployed
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for browsing a collection of documents or organizing the
query results. The standard classification techniques
such as k-means, Support Vector Machines, Naive Bayes,
Decision Trees, can be applied for document

classification,

They usually do not satisfy the special requirements for
classification documents: all these approaches suffer from
lack of high performance and high accuracy. In addition,
many existing document classification algorithms require
the user to specify the number of category as an input
parameter. In some document sets, category sizes may
vary from few to thousands of documents. This variation
tremendously reduces the resulting classification
accuracy for some of the state-of-the art algorithms. But
there are still problems to be tackled such as efficiency
and accuracy. Incerrect estimation of the value always
leads to poor classification accuracy. Furthermore, many
classification algorithms are not robust enough to handle
different types of document sets in a real-world
environment. Owing to wide significant applicability of
text categorization and challenges in the area motivated
us to do work in this field. The poor classification accuracy
and the weaknesses of the standard classification

methods formulate the goal of this research.

3. METHDOLOGY

Classification-an important task of data mining is to assign
objects to predefined categories or classes — a process
called Classification. The input to the classification
system consists of a set of example records, called a
training set, over several fields or attributes, Attributes
are continuous, coming from an ordered domain, or
categorical, coming from an unordered domain. One of
the attributes, called the classifying attribute, indicates

the class or label to which each example belongs. The
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goal of classification is to induce a model from the training

set that can be used to predict the class of a new record,
3.1 Preprocessing

Preprocessing means transform documents into a suitable
representation for classification task. In the preprocessing
step we perform the following task Remove stop words: -
Stop words are non-informative words like is, am, are,
not, then, the, who, how etc. Filfering methods remove
words from the dictionary and thus from the documents.
Perform word stemming: Word stemming means remove
suffix. For example walked, walker, walking is replaced by
root word walk in documents. In other words Stemming
methods fry to build the basic forms of words, i.e. stTip
the plural ’s’ from nouns, the *ing’ from verbs, or other
affixes. A stem is a natural group of words with equal (or
very similar) meaning. After the stemming process, every
word is represented by its stem.So preprocessing is
necessary steps because it removes all those words and

characters those are not useful in classification.
3.2 Feature Selection

The major problem in text mining is the very high
dimensionality of the feature space. Because every unique
term, either text or non-text, adds one dimension to the
pace, it can easily reach tens and even hundreds of
thousands. Only a small part of the terms are feature terms
determining a document class, while the rest are unused
terms that make the result unreliable and increase
computational time. A common approach in dealing with

the problem is feature selection.

Feature selection is the process of removing
indiscriminative terms from documents in order to improve
classification accuracy and reduce computational

complexity. Several feature selection methods can be
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-applied as the preprocessing step for text classification

5] compares methods.

“Feature selection means remove non-informative terms
from documents. Feature selection improves classification

effectiveness and reduces computational complexity”.

The document categorization problem is often
characterized by the high dimensionality of the feature
space. In a2 document collection, each unique term
represents one dimension in the feature space. For a typical
collection of documents, the number of unique terms that
occur in all documents, can be several thousands, it is
about 50,000 terms for our collection. It is highly desirable
to select a subset of the best terms from the entire feature
space to discriminate classes, without losing

categorization accuracy.
Feature Selection (} Algorithm

After stop word removing and word stemming the
document has number of unused terms i.e. those terms
that has minimum frequency[3] .So we select only those
words that have maximum frequency for this purpose we
use a threshold value . If the term frequency [5] 1s greater
or equal to the threshold value then this term will be in
document and other térms will remove from the document
If the term frequency is less then to the threshold value.

This method decreases the number of words in the

document.

Algorithms:

1} Input:

2} Documents d,

3)  Threshold value L

4)  Output; Alist T of valid text term
5y T=NULL;

6)  While (feof{d))
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A

8  Extract the term wfrom the document d,.
9  N=termfrec(w);

10) HN=L)

1) T=TUw

12) }

3.3 Document Representation

The Vector Space Model (VSM) represents documents
as vectors in m-dimensional space. Each document 4 is
described by a feature vector di=(0 or 1 | wi
€di.).According to this model; a document is represented
by a vector in which each component is a value that
indicates 0 or 1.Thus, documents can be compared by
use of simple vector operations and even queries can be
performed by encoding the query terms similar to the
documents in a query vector. The query vector can then
be compared to each document and a result list can be
obtained by ordering the documents according to the
computed similarity. The main task of the vector space
representation of documents is to find an appropriate
encoding of the feature vector. Each element of the vector
usually represents a word (or a group of words) of the
document collection, i.e. the size of the vector is defined
by the number of words (or groups of words) of the
complete document collection. With this model we can
represent whole class in the form of two-dimension matrix.
Almost all classification algorithms use this model for

classification of text documents.

4. LiNnEAR COMBINATION-BASED CLASSIFICATION

Linear Combination of Vectors is defined as

Ifthe oc 00,0, € ,,00,,00,,06,,0C,, 00 e, oc_arethe
vectors then
=g, o I-i-a XS 24—&13<>:3+21 o€ 4+a50:5~i-a o f’+ ............ +a ot
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orx=7xa,
where 1<=j<=
and 8.0

Let X be the Unknown documentand a, . o o, Bi. o

then the Linear Combination of Vectors for document
classification as given.
X=ala]+azcx2-i-a3a3+a4a4+a5{xs+a6aﬁ+ ............ +a o
X=Xag,

X=af +ap,+apraf2aBraft....... ap,

X=)a B, where I<=i<=n

and aiER, O:'i e Cl .ﬁie 2

We assign the unknown document X to the class C1 if
the solution of the equation X=Yau, is consistent

otherwise x assign to the class C2.

Tablel

8. ExpERIMENTAL RESULT

We have downloaded dataset from UCI KDD Archive
[http:/kdd.icsiuci.edu/]. This is an online repository of
large datasets which encompasses a vide variety of data
types, analysis tasks, and applications area. The primary
goal of this repository is to enable researchers in
knowledge discovery at_ld data mining to scale existing
and futore data analysis algorithm to very large and
complex datasets. In this repository dataset for text
categorization is 20 newsgroups. This data set consists
of 20000 messages taken from Usenet newsgroup. There
is a subset of this newsgroup is mininewsgroup (data
file -minnewsgroup.tar.gz). This subset composed of 100

articles from each newsgroup.

The experimental result is shown in the tablel.
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6. CoNcLUSION

In this paper we have developed 2 new Document
classification method that is calied LCB. We conducted
extensive comparative experiments on standard text
collections (the 20-Newsgroups). We experimentally
predict unknown document class and the results high
accurate and efficient. The results show that LCB better
than other widely used techniques. The real datasets used
in experiments is the standard Text dataset (Text dataset
is available from the UCI machine —learning repository)
the experiments have also been performed on the

synthetic dataset.
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