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Abstract: Text Classification is a basic approach of text mining
and natural language processing. In previous use, classifiers use
human interface features like frequency base and n-gram
features which are not able to find non-linearity in features and
increase overlapping in features which directly impacts the
performance of classifiers. In this paper, proposed convolution
based approach refines the traditional features in layered
approach by activation function. This process increase the
effective pattern for learning which is learn by Logistic
regression and optimized by boosting approach. In experiment,
there is comparison of machine learning approach which uses
traditional features and deep learning approach which refine the
traditional approach for increasing non-linearity pattern. The
results showed that proposed approach CNN-Logistic regression
improves the accuracy significantly because of the improving
pattern of features.

Index Terms: Text, Classification,

I. INTRODUCTION

The classification of text is a characteristic topic for the
processing of natural language. In text classification there is
a requirement of assigning predefined categories to free-text
documents. The research range of text classification goes
from the design of excellent features to select the best
classifiers of machine learning. All the techniques of text
classification are word based. In these word based schemes,
simple statistics of some combinations of ordered words
performed well [7]. These days the demand of classification
is increasing in applications like web browsing, searching,
and filtering of information and analysis of sentiments. But
there is one problem in text classification that is feature
representation. It depends on bag-of-words model. In this
model, unigrams, bigrams, n-grams or some designed
features are extracted [8]. If there is large collection of
documents then it requires enhanced information processing
scheme which search, extract and retrieve the data. The main
part of this processing schemes is the classification of
document, which is the important classification for
supervised learning. As the performance of old supervised
classifiers is decreasing day by day, because of increment in
the number of documents in different categories. For this
problem, the solution is Hierarchical Deep learning for text
classification. It helps in stacking of deep learning
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architectures so that there is proper understanding at every
level of document hierarchy. Automatic classification is
becoming challenging from last several years due to increase
in the size of corpus and fields and sub fields. [11].

In text classification, machine learning is the vital element. It
helps in the distribution of documents, filtering and routing
of documents and personalization. Adequate selection of
feature is an important for learning task efficient and
accuracy in text domains. For machine learning, the
potential is great for categorizing, filter, route and search for
relevant information. 'Bag of words' model is used in which
every position of input feature vector gives a word or phrase.
Selection of feature is crucial for the efficient computation of
large problems, storage and network resources for the
training phase [6].

Il. LITERATURE REVIEW

McCallum Andrew et al [1] cleared the confusion between two
models which have Naive Bayes assumption. It described the
differences and details of both models and also compared the both
models on five text corpora. It founded that multi-variate Bernoulli
performed better with small sizes of word and multinational
performs better with large word sizes and reduced the error by 27%
over multi-variate model with any size of words. Nigam Kamal et al
[2] proposed the maximum entropy based techniques for
classification of text. It was a probability distribution techniques
which was used for many tasks like modeling of language,
segmentation of tasks etc. The principle of maximum entropy was
that when nothing was given then distribution must be uniform. It
has unique solution which was found by enhanced iterative scaling
algorithm. Nigam Kamal et al [3] proposed an algorithm which
helps in learning the labeled and unlabeled documents on the basis
of Expectation-Maximization (EM) and a naive Bayes classifier. In
it, firstly trained a classifier with the labeled documents and
probably labeled the unlabeled documents. After that, it trained a
new classifier with the help of labels of all documents and iterates to
merging. Tong Simon et al [4] proposed a algorithm in which
support vector machines were used for active learning. With the
parameter space and feature space, three algorithms were found
which decreased the version space and possible for every query. It
showed good performance in both inductive and transductive
settings and also it was seen that it also decreased the requirement
of labeled training instances. Lodhi Huma et al [5] proposed an
approach which helps in classification of text documents on the
basis of a specific kernel. It mainly focused on classification of text
on the basis on Support Vector Machines. This kernel was used
with other kernel based learning system in clustering, ranking,
categorization etc. Forman George [6] proposed an experimental
comparison of 12 methods of selection of features.
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It was evaluated on the reference point of 229 text classification
problem details which were collected from Reuters, TREC,
OHSUMED etc. In it, results were calculated on the outlook of
accuracy, precision etc. From the results it was seen that new
method of feature selection called 'Bi-Normal Separation' showed
much better results than other techniques in some of the situations.
Zhang Xiang et al [7] studied the character level convolutional
networks for text classification. The analysis showed that character-
level ConvNet was an effective method. A model performed well
depends on various factors like dataset size, whether the texts were
curated and choice of alphabet. Lai Siwei et al [8] had introduced a
recurrent convolutional neural network for the classification of text.
It also engaged max-pooling layer which itself judge the words who
played an important role in the categorization of text so that
components can be captured. The results revealed that the method
shows better results on many datasets especially on document level
datasets. Joulin Armand et al [9] proposed a simple and efficient
baseline for text classification. In it, the features of word were
together to make good representation of sentences. During many
tasks, fastText gets better results with the proposed baseline and
become much faster. Deep neural networks had much better
representational power than other shallow models. Xuan Jifeng et al
[10] proposed a semi-supervised bug triage approach based on NB
classifier with EM. It also enhanced the accuracy of classification
with labeled and unlabeled bug reports up to 6%.

I1l. ARCHITECTURE OF TEXT CLASSIFICATION

R —

Pre processor

Make Vector Space
Define Classes

Leam by Classifier

Analysis Classifier by Parameter ’47

Fig. 1 Architecture of Text Classification
Fig. 1 shows the architecture of Text Classification. In Step
first, input text is separated by full stop and process it as a
sentence. In step second, pre-process the text in the form of
computer understanding and reduction of noise from text.
For the noise reduction or in addition to others use 3 steps in
a single step i.e., Tokenization. In first step it changes the
sentences in words, and in second step it remove the
full-stop, comma and exclamatory signs and in third step use
stemming approach which reduces the noise form words, in
this approach it changes the words in original words like if
any word finished with "ing", it will changed into original
words. The next step of architecture change the words vector
into space vector which is find by frequency of words. After
it, make a feature matrix and labels the classes but learn to
classifier and analyzes the parameters. This architecture
analyze the classification models using machine learning or
deep learning approaches. In this paper both approaches are
discussed but in proposed approach use deep learning
method.
Algorithm 3.:Pre-processing
Input: Text
Output: Vector words with class label [+1,-1]
While (Number of Text > 0)
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Start

Tokenize the text in words

Remove stop words

Apply Stemming

End

Algorithm 3.1gives brief description of pseudo code of
pre-processing steps of text which explains the architecture
part of paper. In this pseudo code, all text tokenize the words
one by one and then stop the word removal for noise
reduction. Then all word changes to root words by stemming
then get word vectors.

Algorithm3.2: Feature Extraction

Input: Vector of words

Output: features of vectors with class level.

While (Vectors of text > 0)

Begin

While (words > 0)

Begin

F; = frequency of unique word

fi=log N/ df ..o Q)

fi = Inverse document frequency.

TE-IDFEXL G Fi = fi oo 2

Calculate n-gram vector (n=2, 3)
Xi= Yoo POXit/ Xi) oo, (3)
X;=n gram vector
features = Yig" Xi + TF - TDFj cocvevervenen (4)
END

END
In Algorithm 3.2 pseudo code of features extraction uses all
approaches of machine learning and deep learning
approaches. In feature extraction two parts are used one is
frequency base feature and document word base features by
eqn. 1 and egn. 2, this process is called TF-IDF. In other part,
n-grams features from eqn. 3 are combined by egn. 4 and get
feature vector which is used for learning of text in machine
learning and deep learning approach.

IV. PROPOSED METHODOLOGY

In this paper, proposed approach depends on deep learning
which uses convolution network for features abstraction layer
wise and Logistic regression is used on learning part of fully
connected layers. In flow chart, first step is feature matrix
which comes from Algorithm 3.1 and Algorithm 3.2. In
feature matrix last column is for labels.
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Fig. 2 Flowchart of Proposed Algorithm
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In convolution use three layers (128, 64, 32) which are mapped by
polling and activation layers and mapping layers use the equation 6
and equation 7. By convolution, mix the feature vectors and finding
non-linear features and mapped by Sigmoid and TANH function.
Non-linearity reduces the latent features of text and improve the
features overlapping. Latent features improve the pattern
recognition in text.

Algorithm 5.1:

Input: feature vector with class label

Output: Learning model for text classification

While (Number of Rows (i) > 0)

Start

While (Number of column (j) >0)

Start

Perform Convolution X;

Xi=-y-a™ ™), (5)

Xi= Convolution of i Layer

y = features

a™ = n text features

f (z") = transpose of features

Perform Polling and Sigmoid mapping

X0 = (WO D) F (W), (6)

X{¥= Sigmoid mapping of i layer | instances

WO= Weight of | instances

3""V= Partial differentiation

z"= Bias Value

Compute features

Xi. Xi= 8D @)oo, (7)

Learn logistic refression

Learn X;. Xi{"by loss function

fLr™ =log (14€) c.vvvveeeeeeeiice ®)

fLr")= logistic function of w features

yi= i Instances

Xi= X Text

w= weight of layer

Stop

Algorithm 4.1 presents the pseudo code of proposed approach using
Convolution Neural Network with Logistic Regression (CNN-LR).
Input of algorithm is tweet text, firstly it is pre-process and then
feature is extracted with Algorithm 3.1 and 3.2. After that learning
part starts, first step is to reduce the non-linearity by convolution,
pooling and activation function. After that use logistic regression by
eqgn. 8. Then calculate loss and accuracy in different number of
EPOCH which iteratively improves the accuracy and reduce the
loss. Equation 7 of Algorithm 4.1 shows the non-linearity of
features which lean by equation 8.

V. EXPERIMENT AND RESULT ANALYSIS

In this experiment, there is a comparison of machine learning and
deep learning approach. In proposed approach there is a
hybridization of machine learning and deep learning approach. In
proposed approach usage of CNN and logistic regression. In
existing approaches KNN (non-parametric approach), SVM
(Support Vector Machines) and HYBRID (KNN-SVM) and Neural
Network are used. In input, use tweet dataset as a text. Tweets are
mixture of tweets collected by REST API. In dataset collect 30,000
tweets for training and 10000 tweets for testing.
5.1 Reason of Selecting CNN-LG
e In experimental analysis when we go to KNN to Neural
Network. Table 5.1 shows that neural network improves
the results which encourage to choose the layered
convolution network.
¢ In machine learning approaches, features depend on linear
structures and there is no non-linearity.
e In machine learning optimize the classification by
activation function.
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¢ In CNN non-linearity effectively find and reduce the latent
features.

Above reason motivates to use non-linearity base feature using
convolution approach and learning by machine learning approach
like logistic regression. Logistic regression shows same behaviour
of activation function like Sigmoid function and TANH function.

Algorithm Accuracy
KNN 77.28
SVM 78.53
Hybrid(SVM-KNN) 68.65
neural network 77.51
CNN-logistic regression 80.66

Table5.1 comparison of different classifier accuracy

Accuracy

neural network

KNN

60 65 70 75 80 85

Graph5.1 comparison of different classifier accuracy
5.2 Reason of Improving Performance of Proposed approach
It improves the behaviour of feature extraction by layered
convolution based approach with convoluted feature and mapping it
in abstract way which reduces the non-linearity.
Iterative optimize the frequency, it is also available in Neural
Network But experiment shows in Graph 5.2, Graph 5.3 and Graph
5.4. These graphs shows the comparison of Neural Network which
has not effective optimize.
Table 5.2 depicts the different Epochs and improve the accuracy of
CNN-Logistic but not effective as Neural Network. Because of
CNN-Logistic approach, use non-linear features with linear features
but Neural Network uses linear features and ignore the non-linear
features.
Non-linearity comes by CNN approach with Sigmoid and TANH
function which increases the learning effectively.

ACCURACY (Neural ACCURACY
EPOCHS NETWORK) (CNN-Logistic)
one 77.15 78.98
two 77.51 80.6
three 77.4 81.23
four 76.49 83.4
five 76.57 83.6

Table 5.2: Comparison of different Classifiers Accuracy with
Neural Network and CNN-Logistic
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ACCURACY (CNN-Logistic)
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76 78 80 82 84
Graph 5.2: Accuracy of Different Classifiers with

CNN-Logistic

ACCURACY (Neural Network)
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three N
two [
one [
755 76 765 77 715 78

Graph 5.3: Accuracy of Different Classifiers with Neural

Network
Chart Title
five | —
four [ ——
three [ —
two |y —
one  [E_—
70 75 80 85

® ACCURACY (CNN-Logistic)
B ACCURACY(Neural NETWORK)
Graph 5.4: Comparison of different EPOCH in proposed
and existing approach
VI. CONCLUSION

This paper shows the improvement of text classification
model by using non-linear features with convolution layer. In
starting, input use frequency based features TF-IDF and
semantic features using n-gram features. These features are
directly used by machine learning algorithms like KNN,
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Neural Network and Hybrid network but it do not reduce the
non-linearity feature which reduces the accuracy because of
lack of information. In proposed approach these features are
refined by convolution and reduces the non-linearity which
improves the accuracy by 4-5% approximately which
indicates that non-linearity of features have important impact
on learning.
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