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A General Investigation on the Combination of Local and
Global Feature Selection Methods for Request
Identification on Telegram

Zahra Khalifeh zadeh & Mohammad Ali Zare-Chahooki*
Department of Computer Engineering, Faculty of Engineering, Yazd University, Iran

Abstract
Nowadays, the use of various messaging services is expanding worldwide with the rapid development of
Internet technologies. Telegram is a cloud-based open-source text messaging service. According to the
US Securities and Exchange Commission and based on the statistics given for October 2019 to present,
300 million people worldwide used telegram per month. Telegram users are more concentrated in
countries such as Iran, Venezuela, Nigeria, Kenya, Russia, and Ukraine. This messenger has become a
popular and extensively used messenger because it supports various languages and provides diverse
services such as creating groups and channels with a large number of users and members. There is a
large amount of contextual data on telegram groups containing hidden knowledge; the extraction of this
knowledge can be beneficial. The requests on telegram users' messages are examples of this sort of data
with hidden knowledge. Hence, identifying requests can respond to users' needs and help them fulfill
their desires immediately; this drives users' business development. The authors identified these requests
in a telegram search engine named the Idekav system of Yazd University. Then, the authors created
opportunities to earn money by sending these requests to the business owners who were able to respond
to them. Given the high dimensions of feature space in contextual data, it is necessary to reduce
attributes using feature selection.

In the present study, the appropriate features were selected for Persian text classification and
request identification. Among the feature selection methods, two local and global filter-based methods
were chosen. By general investigation and combining the most extensively used filter-based FS methods,
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an optimal subset of important features was obtained. This hybrid feature selection method resulted in
increased request identification accuracy, improved Persian text classification efficiency, and reduced
training time and computation by optimizing the feature reduction. Of course, it is noteworthy that the
classification accuracy is reduced in some methods; however, this value is negligible compared to the
feature reduction value. Incorporating the concept of opinion mining into the analysis of emotions and
questions can be a method to identify positive or negative demand in social networks. Therefore, the
requests in the Persian telegram messages can be identified using opinion mining researches. For
experiments in the present article, a dataset called Persian is used, which is extracted from the Idekav
system. The selection of suitable features to increase model accuracy in request identification is an
important part of this research. The support vector machine was employed to calculate accuracy. Given
the acceptable results of the SVM, its various kernels were also calculated. Micro-averaging and macro-
averaging criteria were also used for evaluation. Model inputs include many optimal feature subsets.
Furthermore, feature selection methods have been proposed to produce suitable features for each model
for increasing the accuracy of the model. Afterward, among all the features investigated, appropriate
features have been selected for each of the applied feature selection models. For a more precise
explanation, the main innovations of the present study are as follows:

e Use of the most common filters based on local and global feature selection methods to find the
optimal feature set.

e Use of hybrid methods to create suitable features for predictive models of accuracy in Persian text
classification and their application in identifying requests in Persian messages on telegram.

e Selecting suitable features to increase accuracy and reduce computational time for each of the
models under consideration. In this regard, in addition to picking an efficient algorithm, it is
attempted to provide a method for making more appropriate choices.

¢ Evaluation and testing of the proposed models for a large set of Persian data and many different
features.

Keywords: Feature Selection, Text mining, Classification Accuracy, Machine Learning
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(Table-1): Dependency tuples for the feature selection
methods discussed
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c; c;
Presence of t (t,c) (t,c)
Absence of t (t,c) (t,c)
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(Figure-3): Outline of Research Method
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(Table-2): Micro and macro results for a number of different properties in hybrid methods
SVM 0.696 0.694
number of features 50 100 200 300 400 50 100 200 300 400
Odds Ratio&DFS 0353 0353 0353 0353 0353 0261 0261 0353 0261 0261

Odds_Ratio&Information_Gain 0353 0353 0353 0353 0353 0261 0261 0261 0261  0.261

Odds_Ratio&DF 0353 0353 0353 0353 0353 0261 0261 0261 0261 0261

Odds Ratio&Gini Index 0361 0507 0510 0507 0507 0277 0502 0506 0503 0503

Correlation&DFS 0.835 0.834 0.838 0.835 0.823 0.812 0.812 0.817 0.815 0.807

Correlation&Information_Gain 0837 0837 0836 0829 0825 0817 0818 0820 0812 0809

Correlation&DF 0839 0836 0841 0844 0836 0820 0818 0825 0828 0822

Correlation&Gini 0.834 0.835 0.838 0.831 0.827 0.817 0.817 0.820 0.816 0.813

Document_Frequency 0836 0837 0837 0836 0835 0815 0817 0819 0821  0.820

0.837 0.831 0.828 0.827 0.812 0.815 0.809 0.808 0.808 0.797

Information_Gain
0.353 0.353 0.353 0.353 0.353 0.261 0.261 0.261 0.261 0.261

U/Jég Gini_Index

~
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DFS
Odds_Ratio

Correlation
NB

number of features
Odds_Ratio&DFS
Odds_Ratio&Information_Gain
Odds_Ratio&DF
Odds_Ratio&Gini_Index
Correlation&DFS
Correlation&Information_Gain
Correlation&DF
Correlation&Gini
Document_Frequency
Information_Gain

Gini_Index

DFS

Odds_Ratio

Correlation

0.774
0.353
0.837

0.745

50
0.665

0.662
0.649
0.653
0.780
0.791
0.813
0.772
0.813
0.826
0.647
0.655
0.649
0.789

0.771
0.353
0.837

100
0.674

0.672
0.661
0.659
0.654
0.810
0.775
0.700
0.804
0.653
0.653
0.665
0.657
0.757

0.771
0.353
0.838

200
0.682

0.665
0.668
0.659
0.774
0.765
0.776
0.756
0.784
0.761
0.657
0.678
0.670
0.793

0.771
0.353
0.836

300
0.682

0.689
0.673
0.672
0.715
0.676
0.816
0.761
0.793
0.695
0.660
0.685
0.676
0.781

0.770
0.353
0.831

400
0.689

0.692
0.678
0.674
0.659
0.806
0.813
0.731
0.804
0.673
0.660
0.692
0.680
0.804

0.765
0.261
0.817

0.673

50
0.450

0.444
0.419
0.424
0.771
0.779
0.792
0.762
0.790
0.806
0.399
0.419
0.412
0.777

0.762
0.261
0.819

100
0.480

0.477
0.458
0.450
0.417
0.782
0.759
0.696
0.780
0.415
0.422
0.452
0.439
0.746

0.762
0.261
0.820

200
0.518

0.487
0.489
0.475
0.701
0.753
0.761
0.744
0.763
0.690
0.448
0.493
0.497
0.774

0.762
0.261
0.819

300
0.535

0.551
0.509
0.510
0.709
0.675
0.788
0.748
0.770
0.541
0.457
0.512
0.528
0.764
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0.761
0.261
0.815

400
0.559

0.566
0.539
0.518
0.658
0.768
0.785
0.723
0.775
0.492
0.464
0.529
0.546
0.767



