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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.

o 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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odldacgarme 3l cadasle (o aaSe 8jlul

)I u‘ysa (_;’,‘.MS., VAU 3)‘.\4‘ uﬂ.%ls 6‘,1 ROWI LR 4 §4
ol ezl 0,8 solawl o bl § S 2l sl g,
Ay B5ly S yld a4 plgoe S ld sla b,
laul JA) scwol oslo ion 31 S a5 55 oLl
ol 5l eslawl (gl ol plol e ol 53l o
b el (6908 Gh3lonphe plxil ol (Vb o2
sl il ol p caslio lools Lzl S o wledlb
S S e B Sl nte S 8 o
4 39,5 Sl b 1) osls &dly)s .o)ls calioln! Jow
Oeble sl (A BB 5 (edle 6 T3k Slap ol
oS ol 5l Ghegdy ol 5o e iluoslel 5 o
A e o anld 4y eSS baws slael 4 1) 0e5 e
Sl cansS oo ToE5ls oy Jow b Y gil,ls wlael
lod g3l a7 S ly dS glad S0y, 51 (S
Lo, 5l 510, ooliwl 095 e (silulo p Cgz g’
5 Pl e slr ostl b slaailulis

! vectorization

2 Vector Space Model (VSM)
3 Bag of Word (BOW)

4 Frequency/Count Vectorizer

BY ls ¥ 8,Led VF4) JL

s, bl nlpls 0gd ce (e ganaiws ds
Ll gz ol mals 1) olal ol Sy ol
i 5l (Fp )l 3929 ol slaghs, S
el 5 Shy Bl Gy, 5w a8 ce
LS e esliil [37] [22] [19] aingy degormen;
Glp ) soSlee (Shy bl (2,80l S ]
Pl slass 5l SasS (S degemmen; o Sl
ol b iy o Slee ailosls @l s S
plos Sl eslaal 5l e (> b alie degommen;
Jsliteds imel cnl ,o [37-40] J11] el b Shs
=55 s 3l Sy wlas YL sl i &3,
ol 53 msS ool iy oo Lo iz
SLl Glaghy, (rieln owyn a0 bl b,
&S ity e g Gl ild p S (S
Sy SBE Gl 0 mE pkse el
ey ol cuS i a4 wols lad aslsl jo aslails
Pl degamo ) Sy Ele a9 300 (6 K 4
Oygods Giagh pbml Ul Ao cal o eebioe
K Jole () IS8 50 i mtd plapls
b bganainy o Slae .l onls ool las iagh
b Xgd oduoriw wilyi oo (6 S 0b sla g, 5l eolaiul
S ol ol mls a5 (G500 (1) JS4 4 4z g
Sy B alepe ar 0)bgd muilyi oo e o>
et 4 U opeed i ) QB L 5 w55k
122] o pp 55 590

sloeslsasgorms Sl byl 5 ogel lp Lo
oolital slSeny) bl 3 oddizl gl i s
ez 3529 wdldacgers (nl po Sloogas 5l ms)S
S el lojlne 18 5 (Slojgle SO 4 (o )6
OB5ls 5l Slasgemms 5l Jloy 1o g il Yo SO e
ADYEY (6lls Lo oy adly,s [22] cad ond oSS
oz Sy plyies ply po o5l (WIS (o)l ply
Sgdige hid QB5ly d Ddlazr s 10l 48515 5o
(18] 0580 a3 )5 L5 55 Sy G oy olly 2
O 0d LSS szl (5 SEsS 05 b oedly [22]
e slddiw (gaails anlB 0 ege R g S
[16] {11] s,ls


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

(e st lp Sy Sl Gla s, 5o
Lo 5 oo Soglis ssims L a5 S5 bl ol
> e 50 058 dwle WL Cenl soldasgaze SO 0
Sl al e y0 a5 Jhilel 4y azgi b e des axy
day Ngdi oo e (o3l ey wiled S S (T
2 skl G b Sy Noogilecs e
cbl ol slaShy lyea Shadesers
a5 ol ol oo SO N jlade el o
w2 50 5 wlioe Cessa (025 S )gon Jyanejsba
ol basdllas Gan o)ls (S ooldacgass 4 8)lge
oLt YU 5 45 Sis sl anylp ol b o5 o
A ey S o dgapn | caiains o Slee
SBl laghy, Gy woslhe o Slee )l
5 e slagty, belo &5 2ldn (st (S
DBl g, e ilodd oS 5 ealy sl gyl o
il 3 O gon Lo (Shg
lealy 11y oolaiuls jge (glaosls :Bols el -)
Sople 2 Gl g eSSl pl S )
S 50 B )0 ez
50 @ 1) sdnlcuwods Bolddcgama osly (gilulas -Y
Oloeds |y adgl wo s sliie 00,5 el Ceowd
2 o3l Olyedr 1) gar dopd Sy 5 b4
w25 (o0 10
5 Oy 4 Lo Aose ol 53 Bl e Y
2 39290 O3y edise plnil (Shg slop JoSas
Ay Shy olsear ealee 1) (Bl anlS
ple 2 0 1) OBl (oeled al e cnl 5o e S
Slr pmsSor SRy S ojly ;o g 008
B> Joo alagty; 5l Loyl sla Shy S
S Sins b oS e eolitul g5 Bl
2 it [y Sis slaloy easlcwsa ol
e IS5 eadplnl gileSiales Sy al> e )
o 103 o2 Sl e GBSl e SO 4 s
Geb [18] 1) comnleS” sla Sy b wily o555
U oy Bd> l ools sy a5 ol b,
b Slaise slaShg o op)l5 5 oeie (B3l
i Jols s
S slaegeme Glgieas | Fila Shgacgame olowil -F
Sl oS oo T asgerme SO la S plod
Sy QB Ghey 90 2 Sy sbaby

w2y el 5 (e

9 Gl ot we,S eoliiul (Sho slajloy cole
S0 e Db e Olpea (Shy oL
J12] wgd oo anlils gonainws 5 She gl
S8 a4 e Slgiome Jios sln labilo p iy [16]
el 323 3)l50 4y 5 35S g0 8 eolitul 5550 (g30e
5 Tohady, Jdbs Gy Sl JHLSy laigh o
2 IS i seamds [41] {16] ([15] T cascy;s
i 9 S Sl esliind b sl gla Sy ralS
bl [43] [42] [24] W) S ,e5 Sl
&l e (5318 i S NIK 5 Spacy asle g0l
5 05,5 Sty )l e 5l oS olutws Lol el ous
B 0l rrate laalels Wil oYL <o
s hazm olgee gl nidsme 5 s ob;
g plSe ly meeh ol o Loy sl 1, Parsivar
OB 5l e pd 5l Lo euo S eolawl Parsivar I obad,
OB3ly 5l plSL 5 (o)l by ln a5 093 a3y
osliinl oy aBle (ab oo ool (g0l alsle
Gk Ol S med,S B ladised Sl 1, gl 5 oS
O 4ol skl o Sy sl (29990 (23059 )
Gyt el el S asgarme 3l oolinul b 45 & 00
oy e s et (S sl S Al b alex o
s a8l a8l pim alez 5 s3ly b (S al ]
bople Syge onl g 50 5 Sl Shs of b bles
baigas aon sy Sy oy Soledys muols L3 a0
am el s 4 Sy yae 3l aws il Ojgen
sy FYAD 45 Lo S5 851001 3519 sty J o
szl oabpoly czge Shy YL ol
ool b sl Bds (el 4y 09800 (5 550k slahs,
2 Hsbples ol als | o Sy ol alabs)
el sladaol, 51 (S el oadply assde iy
Sezse Sy Pl Gla by, 5l eslitul (S ol
o loxe 5l ooliul b S35 liil slo s, oyl e
L bS5y 5l b dcgomeny o 095 oadiiy a5
Wwd 90 4 &5 S (e lap )5Sl oS e o
eabole ¥ (i 50 g Wlowd Joad syl 5 (oo
15 atiad olayl 2lS gl bz s3Il ol 51 o bdigas
(golping Sy Bl sla by, 5l eolaiul b aslsl
) 092 Coeall sla S sl)ls &5 e (Sg degerne

Tokenization
2 Stop words
3 Stemming

4 weighting

OY 2o ¥ o, VP Jle


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

LI ) awlgd ) (Hlwlish Gl S5 39 LRl Gl 9 Axo GBS S )5 2old ) )

%

<

A Can al> e degexe Ho YU alilosl b sadiaxs
Sl 8l @ |, oslcanods dcgemme Colys,o

S izl Jaw 5l 35 51 am L exdd oo (GAbALwS
0 elopie Ganaies 4 oy Jed B L)
acgarze g aliSih (Shy QLU Aoy 4 Sjpo
BN degarme S ol Fplt oS o0 lo 1) o
L sla Sy ol a5 mloojsl cows @ 1) o Sy
Lol (6 il 5 (Ao Slatg) S 551 el SYL
ol e I e aesge 28 e o S
Sl Sy ol Sl oslinul Llsay (Fhgacsae
asgezme (pl Jlo il S5 L)l 0y0e oo i
) 5o wly eFob sla iy, 5l eolanl by wuos
50300 18 (talesl o y90 (Shag bl 5 (e gumaias
2 Jole ol 2 Sl oS e Al |, gl

e s -f

Sfles ply )3 (oS5 laghy, O es (i3l )
Syl 5 oo Sy Sl Gy, 5l 60,8
2 e Sy GBIl o by, el 0ol (655051l
Dy (Ko cupd g el S aslllae ()l
Jols osliiulsyge mlim ( Sy Sl slagts,
5 = slarls Sledbl oy i Slgly8
e Gemes op plbie (Shy Sobl
D pll G3ly Bde g LSy LS 5l b i
ode]awods oolodcgoze o g, ol o Slae 0ol (ol
L)l slolae 5 bl o iy L V-F ise o
oolainls g alisee Loyl jo Y-F jidy )0 00l 8 ,xe
g 0olaiwls g oolddcgasme ) slo iz o .28 5 I8
aod> jsbay ganaies piyesl g bl sl )l
slaghy, 4 Loy @b (e ©eboe ools 55
55 5 698 Dygots Sl 5 o (S Sl
oS 50, Sles Calgdyo el oad ools lid Hloges b
L Sate @mls loged 5 0b awslie ol b s, ol
ol 00 ey (§ 5 0b by 5l Ao slalfi S

odldc gozxo —F-)

Ly a5 sl 5L slaos,S slaply 5 asllas ol o

20,5 oolaiwl ol (I8 vz g Al lesgs

BY ls ¥ 8,Led VF4) JL

boal> e col o s ot b b Sy Sl -0
lp e Sy Sl slaghs, I sl
S Ogliee dmbre Skl 05 o la S
b Sy !y LLabel sl & oz acgoms
Ol 5o S olml 0oy Slocanzn €2 Jols
e 0 oo lid | Weos, slasi Ciacgosns
g W e i 1) Cugac €0 Cwss b,
ol 1y ooyl )3 Cughe pas 095 C
JLICT R A S TP P FE RV
by 1) e Sy Sl oy, b oosdons
oy degene I 1) abgype 85 ez p oS (o0
pled edd oo plasl  She 4 L Label
e Sy Sl slogiy, b as |y ale S
S s e (Jop Dypods el sneliussay
s S 5l lacgeme lgicas 1) Flocal € F
Jols Flocal oS oo iy (e oai bl
e Sias1 Slaws

51 osliial b syl s slaig, b b Sins oliil -5
slr 1y Shiliel el (F5g bl sla g,
et JB Ao wiile 1S oo dsslona Lo T
bl p 1 Sy G a1 oS
ageme nl 5 Gy Jop Ojgear Sl

oS oo s l85sb G_Label |,
S Sy 5l slasgene plorsas |, F global € F
F_global oS so iy (6l ool
el Shgg olaxs Jelis

 wor Shotsgerme oz Shaeseme -V
olosgs | degaze ol o5l s,l3SaL F_final

od.mw).a

degee 99 (29> 5l L (nl Sax g et
90l 5l S oe oolitul B3 Jolpe B08CS e
Sliliel a5 wsd oo DLl Gla Shy asgecs
sl azsls o YL

aS Wl oo Cewdds L8 al> o 5l dcgemme 99 1S 5 -A
s Sny slagsy Ol leadimn lade
039 0 w05 ez o2l Iy gy 2 5l edelcuon,
sleois &1 5o wl ces 4 (Shy 2 sl NS
AL 0je bl Sy o ie eS|y e
S oo Sl

@l degeme 0 b g slaw S1: LSS A5 -1
0030 (slo Sy 5 bl ool peead Slaas 5l eS


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

ST b6 Sy s bl T Caleiys

OB5lg 5l gz (sl [51] sl 5,65, AQYFY (lls
"'ﬁ)‘%)}" ‘"grsd?:" "‘d,)'}i?" ML@ ‘5._\:.,15
slools ol o35 cpl jo 20,5 eolatul "pate;ls"
J.’>‘J.A p....S‘SA w.u.u.QJ Cound 9o A ‘) OJ.ATCAMOA.!
r:l:;d‘ (8O0 oo U"‘ Sgy » |, eols djL.uooLoT
dcgoze sy |) Wosls Cansu o yo sliie a0 o
acgorme Glgieds 1) Wosls (gom duoy s g (i
5 Silodse I bl Uolye 5 8,5 Sl 50 el
55 b L ol 2 a3 L msls ol 1, L)
3 olebl Cuz 95800 e O] 4 bgips ez
A 08) a5 90 g ply 8 (e p o
e &5 (e Cole)d O ez ply o
ad,F i o Lol ez glgeay sadobesl 4

S wdiawd ey joSII -F-Y

e ol ol aileads Sl g gadig g
Slp oedle 5 50L laph )il 5 eolanul Hadal,
Cidiwd (gl .l ol (ye (gudiwe OIS >
Toslo (njm Jogia (oas ad Sl Jyane by
5o lop oSl 5l 6ol g falin (p 5 SG03
5 et Ll g e eoliul [44] [13] ([11]
aS ool Tolaitzy o oile o oSl cul o Sl
Capz Sl a8l arwgs [45] VKol g uiysS awgs
Shesbey 009 JsB B 5 Cadidge (i SLL (oL
a4 by ol o a5 bl 6,500 b g,
oolaiwl wilazs, Wy S Sbxil § e (gamaiws
Ol oy Hedle (6 S0k Ghsy s oS o0
031S Trdgs pj Ay laiSlay () (nl 3550 50 09
D9 s

Olaily 519 9 il —F-Y-)

sty 5l Glaeseme laiiy by slacndle
b0 5 G55 (g Gl el (g S0l
&P [47] J46] {16] <l IRPRE Y )1 C)L> (_ngoo‘o

G50k (6,95 bl aS el bl (550l o,

3 artificial neural networks

4 Naive Bayes(NB)

> K-Nearest Neighbors(KNN)

¢ Support Vector Machine(svm)
7 Cortes and Vapnik

wllis oy o sloolel 5 sasarslis Bl
woils Lo goleing gy I £S5 T Ceslys o
ol )8 by @ el S Loyl Sl (SBslsacgene
aS 1, g5 el wbeles laul jo cgainsls (pl &8, Cyx
ool LSL )l slaply splaer Cuz e
oly 5l ol o eyl aloles oyl ps,S bl
WD oo 59,4 45 g (ol S (slwog Sl o6
Ol Sl a5 cae wuld onl plsl cux
5 Gl pb il o Loy oRiils (g5 ¢ o)l alade
SRST D50 O (o dwlr Az o 05y
5 el 5l om 08 Eayd 1) 055 LI (S
gosl Cule 4 99,5 b gmisls jo ()5 05 b0
@ E9r0 lS (Bl 0o b g Cen o
ieild 5l ooliiasl by 3,5 onylS (oo sty (S5
4 09 oad ool b lgmiils 4 Glid> jo oS
laply Son) cole o aislsy ez )z
L s plgmasls wiload 59,4 9 0adis slaes (ool XL
Sy 4 S aewn OBl oSl
a5 Oyeo opl 4 aBly s e lacwles o
Olilom 5 008 @Iz Sl b 1) ool
Blb Gz gl bl o e e b))
Lol canlgzyo SO Jlai g0 Ohle aS ol ausis
Ol e 00 5 ute ez g Sy 0 S ST S
SOl Slpdgs (nl 0gbga 03ls (e conz p )90
el T g plolits b canlgs o ololis cony
3,65, AOVFY ol sowelcwwsas ool L
B ol sl )5 ply ool 9,55, y2 a5
B oo olid |y ply lasin a5 o)l Hew oo )l
ely Jsb els (e aloasl Slasie Sole baggn
5 Codi 03 hagh (5 Ly (s 5 Cute ez
Al 09,5 slacl slass 0g,5 ol 09,5 awliss (pgo
el Juo)l Oles 5 pla g9 osbiw B 1) ply &S 508
B AYRS g V8 b 5l LB ol o pslaen
lisabl (el sl 085 yloy V¥AF atil piie g
A5 93 by ply e deely Glocwz p Coo
wz b iz bl il ead NSz
sools slaws al> e o 0 ah dcwlbe d> e
S8 el 00y Dglase gmiily o lawgd 0095wz

W G515 5 D90 sl S al> b
Ul: 15185¢ U2: 14289:U3: 20462:U4: 9942 U5:
14569:U6: 448 <U7: 439

! request identification
2 question identification

OY 2o ¥ o, VP Jle

&


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

LI ) awlgd ) (Hlwlish Gl S5 39 LRl Gl 9 Axo GBS S )5 2old ) )

@

SO Aol ol sl solddcgazme STy gumsdiw
S uoL‘> u«:% ;S.) L Jayfo 9 Sl 6156).50)‘..\4‘
[49] {34] [32] (16] {12]

2XPXT

Micro — F1 = )

p+r

Macro—F1 -f-Y-¥
s sl [46] F-measure 5 Sl Siloo dwlxe gl
plod sl (el 5 995 50 drmline ooldacgazs ;o 00,
&35 R85 k50 (90 womiyd bl Cusods laes,
Aoles 098 oo 00l olaisl oo, ;2 4 sl (59 w00,
g Cawl (A) adsly & gy MACIO—F1 aulos a5 bogs e
ool ks, Slg3ld ok T g como Jlake P T o
Sl s 83, o gl aubre 2Kl olre oy
oSl F1 o, [49] ([34] ({32] {16] {12]
DS dolte & 5 el IS5 5 s Sisela
Gomatws ilwange ;3 Sl 9 les 5 Cora

[46] oS oSS oS

Cc
Macro — F1 =@, \)
22X p X1
* Pr t Tk

RMSE -f-y-v
oles RMSE il Slasye Xl [do gl oyl
gz 2Bly polie booodh s i polie 45 00 e
ol RMSE  poyml Jlade gy0plyl e SGoy
dales Bas e dile axlg a5 el (| RMSE Lo

[50] aos oo ylid 1) dolas (ol (1) alayl, .09

[T 0= 9 A

9 o 08 sy, (b -F-F
Sl

Sy Pl Glaghy, 69,8 oSles (i Gl o

Oy b oawlie opl ol anslie gyl 5 (e

o yog, ol 5l edwlawsas Macro-F14 Micro-F1 ,slis

Dgs oo Jlo,l WrodsS gonding 4 wigd oo ol

5 Ssliste slasysS, S L 1y oy oye slaghs,

BY ls ¥ 8,Led VF4) JL

odisS goidiwe Ban [44] cunl oo atle bl
J16] conl ails giluaiy pogis (wlul » SVM
G e zhas SO 8L JLooay 10,631 ol [44]
03, 90 & 3laie badigas 5l |, dlold ains a5 col
lools blas laciy glaylos o biwl,y ol o all axdls
DS oo slolis wijlo J18 00) 90 s je 4o aS
Gl a8 ol ganains Ho e sl e 51 SO
9 Sl e anaies sl 9)50 (n e e sl
aliee sloains g oo oolitul ] 51 0)lge yii
Qs alox il Ll oal obol oz, o p il
SVM [48] [44] {13] cesl LS ¢ € aigs slo el )b
Slaghs) (rFE8se 5l (52 oad(Brme Seily bawg oS
[45] {14] [13] cel wwn  sie cpile (5 S0b
5 99250 SlaalulsS sla,lpl 5l adlllas pl 4o [48]
[12) 8 ooliad 2,590l s sl ol

[49] [13]

L)l gl - F-¥

s s glo e bl 5,50l (slapss,sS
Awdgd 4 oy 0 ooy ee @l byl sl
I olFer &5 wedo pedl (2L g A
' ds Sy LBl olre Glyear call (6,505l
[16], [12] TGl g pSejlail 5 7 Slssl)8 JTioo {11]
(Slexld g oo 05 ojlil o1 gl Glgiea
C‘)M‘ o) yo cadoslatwl S e slag pSoslall
ool 5o [15] s oo las |y oYoles bl 5 ke
ssba pj slagide 0 a5 obj)l sla)las 5l asllla
w.:o; oolazuwl rb)‘od‘b C.‘..a}: aod>

Micro—F1 -f-y-)
Gnaiwd Sloreal dod 9,50 5xSKilee dls g1y
ad 3 ol o gls, aad on eslvdcsee (o
dsgame S 0 LD S Sige,s Wediee
4 S, cles, o5l sl asls 13 Callacil>
O bae dolee isd oo balie S5 lrodgaxe
D ol 5o g sl (V) aal;) &ygoas Micro—F1 aculxe

Laccuracy
2 precision
3 recall

4 F-measure
5 biased


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175 ]

L YL cés laas DFS éfj ol TY) w-:-.'.)j-i”
Sl gy il cnl 5o el ails (5 Az
L1, Micro-Fl jlse polie (5Kl o9, o2l sl
S by, lp iz sla S5y olasi g oo ,sS ) oles

DS e oanline (F) UK 50 (60,8

9 o S5 gy (L -F-0
Sy PGl Glaghs, (oS 5 o Sles iy (pl yo
o bg, 0! 5l edwlcassa; Macro-F1g Micro-F1 ,slie
‘)j-“"s" JL..:)‘ Lbod...;ksd.ud.\.wé aQ ‘Jaj,.u‘;a g_)l.‘x.u‘
Sl oglite glos oS, olass b 1) (s 0550 sbois,
5 ool plxl Gglate sla Thg olaws (yioren g ools
Micro- polae (B) JSo loges 0,5 awslas |y b
oledo op udle L oools acgeme o a5 |, F1
LSLQU'“'@) )l oolau! .Mbsa QLA.A.AJ ‘) w‘ OMTCAM.)A.{
285 Gl o 350 s 55 (o 5 (s S
NB 5 SVM (5,.50L (ig,,0 cdos slidl cpl ol
Lgl.asui'a” L u....a|)3| Q‘}.:.A e Sl 03g) iy
5 Sewl 039y g CC ol oS5 Shy bl
dacw 5l YL (S ol b aS auS e caslive loges
I scwl aslad Sl s 80 ol (o ,85,9bay
Sy degezen Hlyeds |) (S acgezmen; (nl b
om Gl () UK 0 oS oo bl aige
Ok sl SVM siains oS5 9 69,8 slagbs,

Ll ooy bl o S5g

mean

—
«» 400 ]
(0] —
S
B 300 N
S =
L
Y= 200 —
© ]
9]
.
= =
=]
.

=

0.30 0.50 0.70
Micro-F1
H C&GI C&DF mC&IG W C&DFS
OR&GI OR&DF B OR&IG B OR&DFS

=55 gy @ly plesly Hlop oile gulis (8- JS)
(Figure-5): Support vector machine results
for hybrid methods

g ools plxl Solate sla Ty olaws yioren ¢ ools
Micro- polie (F) JSo jloges (o20,5 duslio |, mls
oleiis oy udle L oolodcgemo ,o a5 1) F1
slo by, 5l eoliiwl ams o lis Wl sdslcasoa
85 Gl G 3)lse il 0 (698 (S Sl
NB 5 SVM (s,50L (hg,y ,o <do ialdl cpl ol
ul.‘}h.v‘ u*‘ﬂ) L’ uﬂa‘)B‘ u‘).uo Cyeirod o 0999 )...m...b
Soged o el ails 6y 4 CC (50,8 S
dacs 51 YL (She olaw L aS oS o cunlin
1A sl aslas glass jss S8 e oo 85, 9boas
SRy degemen) Sloed ) (i acsemen; (nl b

3
™
o
=

o
o

o
o

o
o

Ul
o

number of featyres,
o
o

0.30 O.5€€icm_ 0.70
mCC mOR D EF‘ mIG mDF

638 b 6l plaiiay 10y cible g LG 1(F- JSC0)
(Figure-4): Support vector machine results
for individual methods

slad cole 8 nieee e OBl 0
OBl awS 51l gl aims o Lo 1) (g0l

g Sy Sledbl (E5ly anS pl jo oS o oolaiul
Bix |y o] aS 5)ls 09>y aBys 55ly osile Sl
3P OBSly aS Jlon oo cSbe lam oS o
Loy meSiee oolaial x50k slagts; ool
ol 2 el et 1) mls byl sleles
solitul MLP 5 DT SVM NB s, ez 5 Liosh
Vooise 50 owipSol (nl (n fte 9, 8es By, b
Sl ol e ;o1 pl Gl s ol oals o yi5
S S5y 2 1 e )esdl nl eadsl Slillae oS
sdnliawsdy s @b aisls ploil 055 Bals 55l

2l & o 5540 0 Slee NB 9 SVM (6,500 i,

Jmes slaai b Sig bl 0,8 oy, yo

9 NB p,s80 0 bgrje o jlade o iy 00,95
3aans Slass (6l anl 03g) (g olxiy L CC s,
Ol S el ails s A VM g, 5,68

BY by ¥ 55k 1F4) JLu

.

&


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

LI ) awlgd ) (Hlwlish Gl S5 39 LRl Gl 9 Axo GBS S )5 2old ) )

gy

o3 8o ialdl (g9, p ity (nl 3 T iden
cely Fing bl gl iy, 5l ealinad Jlo ol el
Jdo e 4 g aiload 5 Olawbre ley ralS
s NB lp (A) JSo 50 Sy slajloges I (slaiges
O9x 3 b pley amlie co> SVM lp (1) U
ot glacds &5 olaby, slp SRy selS
Ol ol sai ols lis diged e (gl asiils
Sl gl g, 5l oS oK aiS o canlice by loges
Pyardy sl a8l alS lo ool colaiul S
k_)l.?t.»." du&j) ).».M BN ASUJ )_305){;: SVM 5o
ol (S bl ew 4 Cas s Hladke (S
et (S ol 6.5 olge seled o wclils
Sy bl Han a4 Ced b Hlaie 4 ol
Sy SBEl Gan a4 Cand by ((Shy o
s Saal3l s s ey Gialidl ol s eccsls il
D9 g BB 5 pxlle S5y jtals g
38.9 34.7
34.6
302
£25.9 2.0
¥321.6
o17.3
E13.0
Fos.6

04.3 00.1
00.0

12.
09.3 09.4

& » & (@} N S
Q Q) CB_Q C (5&(9 Q“ o
G < ¢
Feature selection méthod
9 UNB (gussasiws i 5951 o dumns Uilo g LS 1 (A= JS)

& Ry oLl e
(Figure-8): Results Comparison of NB classification
algorithm time with and without feature selection

11:31.2
10:04.8
m
£08:38.4
fo7:12.0
=05:45.6
=04:19.2
(]
£02:52.8
'_
01:26.4
00:00.0

DF

Gl

cc
CC&DF
CC&GlI
DFS
CC&DFS
OR&DF
OR
OR&GlI
OR&DFS
IG
OR&IG
NO FS

Feature selection method
9 LSVM (gadadins iy joRd! (o dunn o o L :(- JS)

SRy Pl e
(Figure-9): Results Comparison of SVM classification
algorithm time with and without feature selection

BY by ¥ 5 ks 1F4) JLu

CC 0.836
- IG 0.827
g DF 0.836
o DFS 0.771
1= Gl s (.353
S OR messssssssss () 353
5 C&DF meesssssssssssssssssssssssss (), 839
@ C&Gl 0.833
9 C&DFS 0.833
L calG 0.833
2 OR&GI 0.478
EOR&DF e () 353

OR&IG = () 353
OR&DFS s () 352

0.000 0.200 0.400 0.600 0.800 1.000
Micro-F1

698 b (ilee 5 383 duan o :(F- JS)

SYM 0 (o5 5 9
(Figure-6): A more accurate comparison of the average of
individual and hybrid methods in SVM

Sy WoysS, oled ln S5 bty 5o

G o |y Cds liEl sy i SVM 6 W80l
=55 e sl sle eSS st
9 M|Cr0-F1 GLQJLM)|JM w‘ cb.m‘-b ‘) ‘/Af\” Guu
] 00 00ls Lis (V) JSG 0 RMSE 3 Macro-F1

Al L;)"S NESS] 09N U9y C)'i‘ 6‘)‘3 s Q‘}t‘.‘ﬁ

o] 059
—— Micro-F1 == Macro-F1 RMSE
0.87 I I '
0.77
0.67
0.57
0.47
0.37
0 100 200 300 400 500

NUMBER OF FEATURES

CC&DF 49y sy oyl )10 5 comiilo g Ui (V- JSCi)
(Figure-7): Support vector machine results
for CC&DF method

0dd 03,9] Cawgn ;0 a5 (V) Jgax 4 axgi b
CC L S 5 slo by, (solod 45 S oo comlive sl
OR L 55 slaghs; om 3l 09 65k @ls sl
ady j0 Sl VL A Glls Gl b oS 5 on
Ly 00,5 by Gl 285 pliee by, cnl SlaS 5
S Shs b Gre) rl B Shy Ol B 4 a4z
sl iy, cpl Jleel I el aols 1) s Hlon jaS
ol 38 51 aulne loj g olal zalS 8« oS 5


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175 ]

sl wls all 1) e mbs SVM o clecpla
3 es)S dle oo 1) xS0k gy onl Al
Bad ol dedde w0 &5 wlie glagiagh
Sl b g saits abnl alise slo 5,8 aculoes
9 Wgboe Sl Solite o Shg «bglite slafi)S
o ol Cawods B (slalade 45 39d o s ol (]
Lol oaliasls py Glie lo 4 aslsl o 008 s

(V) JS8 Jogas 5o 1, aliee slaaies gls
g Cnls g o,8les ot alis S e cumlin
3 CC&DF .S 5 g, L Linear SVM ;5 .05 jioolw
Comd &5 Cowl < IASF aes Gl Sy damw sy
Poly SVM s 59 (gyin e b LS slo
o9y &lp Sigmoid SVM o ol 28 iol58l
RBF SVM 3 .og +/#FF Juie (sl ls CC&GI oS 5
Casl HIAYY L s a5 CC&DFS oS 5 s, sl
C o Ll loyiolyly yueis b ats glgil el 51 plaS 2 5o
ol Slr PR ol 5l b S e 5 mls
w2, oolazul b ol b

0.80
0.60
i
oy
o
50.40
=
0.20
0.00
Linear Poly Sigmoid
kernel_svm

B OR&DFS mOR&IG OR&DF OR&GI

ligo G 5,5 b lasin 10 p ciilo g b6 1 (VY- JSC&)
(Figure-11): Support vector machine results
with different kernels

2o slghy, eSS e ob ol s

s (5 (g0 9,k (g ool yon 5 (loma yiliS
Sl b odecaS 5 Gl el axsls 608 slahy, 4
Sl ol S5 ogee sl (Fhag solod 5l it asgormayy
S il coge ol pldsls rals 1) (S5 slad
S R9 degermon) e &5 (plapieNl Bk ) el
Ol 9 009 ange by (loj Sl aS e Sl
7 e o5 S ol Jaw adlyys ssls yralS ], Ol
e iz a5 ol odel Cawody S r=S o S
Oley 5 0,10 1) oz sladiged 1o (g iy pre Sl
ool ggdge (nl e oo AL 5 ) 5L s

250 SVl S 5 b s damgllio ~F-0-)
ol g eolatuleyge Wl X e B Bslbacgesne
el ) of o 5wl a3l plosgs L ¢y
Sl oS SVl bbbyl g amlie cox W
;o oS Reuters-21578 ol a4y w8 Bolsacgors
LUl g e ot Ak 5o ook sl iegh
5o OB slsacgaze pl mao,S colaiwl @)l 0,5 S
w55 b ) b e oty a5 [12] aslllas
P9y e bead oo )5 4 (Sig Sl gl g 005
h @l s mop o oBsbasgene ool L1, 355
S5 Oy &5 b L aslie mls eo,S anslie
Oy, Wlie (oS 5 (g, b dnlie 0 (5% 4l Lo
SVM 5l aslae opl jo cuils Sy obxl cox
Jaie L CC g, (69,8 (slog, yo el osds ooliiu
55 sbghy, o Cwl VL A Il -A0F
ol ey YL aze <[00 s L CC&DF s,
@l [46] adllas (glyy e oy VL oS ol b= o
US 0 duslie ol 4 bgsye logai g JASY e

] 0 00)5] (\ <)

0.96

0.94 B Previous proposed method

0.92 B Qurproposed method

EIO.QO

20.88

0

=0.86

0.84

0.82

0.80

L L & SR NG

x\éx\é‘x\& QQ&&&
© ) QQ"

Feature selection method
Micro-F1 jLawo U SVM i 59501 o o (5uleo 1( Vo JSC)
U Gy, Yo (95 9 Lo (golodudiony gy dunns Lo g
Reuters-21578 sols

(Figure-10): Average SVM algorithm results with the Micro-
F1 criterion for comparing our proposed method and the
method of previous articles with Reuters-21578 data

b oolwidy Sloyp omitbe b5 -F-7
Gilisn (sla i

ol Olgies el e 5 s 0di Sl S SVM

byl oype it gleaiis jlade LIy oaipSol

llezaiz (s Glacdls s gy ol

oo ol o ol bl a2l s g

BY by ¥ 55k 1F4) JLu

2


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175 ]

LI ) awlgd ) (Hlwlish Gl S5 39 LRl Gl 9 Axo GBS S )5 2old ) )

gy

I, e oVl a8 NB 5 SVM oS gaiaiws

qlools ylas cwails

=—&— Micro-F1 === Macro-F1 RMSE
0.89
0.79 %
0.69
0.59
0.49

0.39
0 100 200 300 400 500
NUMBER OF FEATURES

CC&DF gy (53 00lw (3 3 g b5 :(VF- L&)
(Figure-14): Naive Bayes (NB) results for CC&DF method

w B
o o
o o

N
o
o

number of features

=
o
o

(O]
o

0.

w

0 0.50 0.70 0.90
Micro-F1

m C&GlI m C&DF mC&IG
OR&GI OR&DF  mOR&IG

=P sy IR MLP g ls :(16-Jsi)
(Figure-15): MLP results for hybrid methods

m C&DFS
W OR&DFS

=—&— Micro-F1 —l—Macro-F1 RMSE
0.90
050 F‘%
0.70
0.60
0.50
0.40

0.30
0 100 200 300 400 500

NUMBER OF FEATURES

CC&DF 19y sl MLP g L5 : (V7 - JSC&)
(Figure-16): MLP results for CC&DF method

BY by ¥ 5 ks 1F4) JLu

5 )l Sl e gamatis o (S Sl Coeal
oaly Las YU slo logad jo o yog, ol o Slae annlin
O el oSS slaghyy orl b wlad
Slelos al> o 52 30 55l Cewdty 1) (Fhg asgerme
ol 4 bgiye 6550k oo 5955 00 plonl Sy Sl
e oo daldl ol Bl ol e ol ol o ools yh5sel
G So g (Shy e 25 e 4 &S
o

bocds byl lime opitdar 955, Jlmes o
Olee Gty 95955 i ;0 05 (S olxy
boysS, pled yo g Shy waSe b <ds nlél
il 90 (S dars ;5 E80 Gl Gl i
I ol axd )5 I 50 dg degemo ) (lyieds degorne
Spe ol pa Gl b & SEF andi oy
53 hbee QRPN ee e Sy degemen (b
Fr S ke GRIBD sy Sl 5l (S
Lol slailas siolidl aoyo [0 Sy j0 5 axgi LB
@z b abre oy el o ol o] S8 B @SS
ol 059y a3 LB Sy Juals lade

calizee ob3,l slajlne 4 4z b boasil gl
b Soks dol mls daile] o sadeslioul
bgryo o ity 283 a8l Gline 50 (o255 gy b
Lol <l 0095 MLP g NB SVM (5,500 sl jig, 4
Gl g Sds jlade 4 S (GBI DT () L
g olal SEals b auglie ;5 a5 caul azily S
2 g a5 b Thy 5l Golaie slaws .o SO LB
Jlo)l oaisS ganaiws 4 gh oo bl b,
5 Micro-F1 olhjlctel g 50 (V) ooz ool
S obganaiss L ooobacgexs sl Macro-F1
slecwend oo o plas awslazals 1y liel o iy
Se sl bl i sasmsplis Jolazr o dtua
@l WS e odaline &5 jebles cul BB )
Sfdes (oS 5 lahy) St &5 w0 (LA (25
d.0 Macro-F1 5 Micro-F1 L 5l 1, gasazws
Macro- ;I Micro-F1 sl Jose cpuzmes .ol oupisn
sljlogel g b cwl i bbby, sled o FL
DT 5 MLP NB (slaoosS gomaiws o) & by
30 Gl on oo)ﬂ AV LAY s Jloges 4o
Doy 90 w5 amlie SO (V) UG


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175 ]

slagty, 5l 632 @bl b amlie o 9 285 18
Slaghy) 4 Cod e 08les (oS 5 slajty, &S
ooy, ) eoliiwl sasleusoa =l b wlails g0 ,3
SJade a4 |y Cds e Wil so culolpiin oS S
Ay gl 1) aslxe lo) uizmen g 38l g0l
53 slagts, 53 6853l lajlae 3550 53
wolails ge (6,80l sl yig, o ) it pile
Soys ool i g pletiy Jlop edle bats,
&g CC&DF oS5 g, ails |, (ml3dl 51 o 5V
b 4 Cowd | Gl s Sh dans olaw
Unte degeme ) Olpieds degore (nl ols plas b g,
(ohgy ol alize la fyS Gl I ad colazwl e
alice sl uagy jo.cll |y ams o gy s IS
oolawl Oy A S oalo N Ooypf ).305)1.:
Ogred 30,50 odalie 3o 1) Golaie o Ji)S
ools (sl o Sy Sl by, ol 5l (255 e
092 oo oolaiuwl s.u)lﬁ
Olpse sanl ;o el Cuz o5 2l )5 51 (S

@l s S5 Jelb ol g LeepSol ot
oS dslio 1y gloy g s al38l Ll sdwlcassa
aS o ,ls 892 slaiz] sloaSil plu jo ol sleply
5 SIS LIS s B genns slaosls 1 ogdle
Qg ilgi co Gleay slaosls ol 2l iul 5 ais
Slr OlFee Shs R Gy, ol S Ik
Db st Sar oleking Jool, Ko o8y5lcamssy
2,5 oolaiwl g0
6- References &=l ¥
plas 50 el Gleyply” olnl helos )15 s 1]
e Sy AYAA L5 VY Sl Jladb eygls
J& 4 Khabaronline.ir/news/1275665 :s..J
&, 6 digitalinformationworld.com ol

AVAA oV Y :Cl)ér.';w\

[1] Iran Analytical News Agency, "In which
countries do telegram messengers favor?",
khabaronline.ir, July. 2, 2019. [Online].
Available:  khabaronline.ir/news/1275665.
[Accessed:4 January 2020].

et g Ll T Gealazl [Y]
slaidl x> o Colu jeolaidl Molnl s eleisl

mean
- =
L 40
= _—
D E RERREEED—————iiii
< 300
o -
° ]
5 200
_g =
5 100
c —
5o
-

0.30 0.40 0.50 0.60 0.70 0.80
Micro-F1
W C&GlI m C&DF H C&IG W C&DFS
OR&GI OR&DF mOR&IG m OR&DFS

5 5 G e) 1y peeal S50 G (VY- JSCh)
(Figure-17): Decision Tree (DT) results for hybrid methods

—&— Micro-F1 == Macro-F1 RMSE

0.85 5 | . 5 2

0.75
0.65
0.55
0.45

0.35
0 100 200 300 400 500

NUMBER OF FEATURES

CC&DF 49y 5|y poouas < 30 ol :(VA- i)
(Figure-18): Decision Tree (DT) results for CC&DF method

1

0 |I |||‘| |I |||||
SVM NB

classifiers method

o o o
» )] o]

Micro-F1

o
N

B NO-FS B OR&DFS OR&IG
OR&DF B OR&GI m C&DFS
H C&IG W C&DF H C&GlI

0USSS Gy dwd (s gy (pileo dung Lo 1 (14— JSC)
NB 4 SVM

(Figure-15): Comparison of the mean of SVM and NB
classification methods

oy o)l g (6 S aznii -0
PR 63y el gwyp adls pl o
Lol bl s e Sy Sl slagns,
5 Gamaws slapn ol daoslsacgass I oolaisl gjj
v
090 23 5 sl by, (s il ( ob,l sla sl

BY ol ¥ 5,Lead VF4) JLo


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

LI ) awlgd ) (Hlwlish Gl S5 39 LRl Gl 9 Axo GBS S )5 2old ) )

%

oot Wy s0liS G ae Sl 5 olals]
psle 5 e wlamil Ualnn i
Sbls) Mol e wSuph o maige

[10] M. Kiani nejad, T. hashemi, and M. rashidi, "
Text mining social networks for consumer
brand feelings and desires,” in Proceedings
of the 6th International Conference on
Economics, Management and Engineering
Sciences, Belgium, International Center for
Academic Communication, 2016.

[11] D. O. Sahin and E. Kilig, "Two new feature
selection metrics for text classification,”
Automatika, vol. 60, no. 2, pp. 162-171,
2019.

[12] A. K. Uysal, "An improved global feature
selection scheme for text classification,"
Expert systems with Applications, vol. 43, pp.
82-92, 2016.

[13] M. Nekkaa and D. Boughaci, "Hybrid
harmony search combined with stochastic
local search for feature selection,” Neural
Processing Letters, vol. 44, no. 1, pp. 199—
220, 2016.

[14] X. Deng, Y. Li, J. Weng, and J. Zhang,
"Feature selection for text classification: A
review,", Multimedia Tools and Applications,
vol. 78, no. 3, pp. 3797-3816, 2019.

[15] L. M. Abualigah, A. T. Khader, M. A. Al-
Betar, and O. A. Alomari, "Text feature
selection with a robust weight scheme and
dynamic dimension reduction to text
document clustering,” Expert Systems with
Applications, vol. 84, pp. 24-36, 2017.

[16] D. Agnihotri, K. Verma, and P. Tripathi,
"Variable global feature selection scheme for
automatic classification of text documents,”
Expert Systems with Applications, vol. 81, pp.
268-281, 2017.

[17] G. BIRICIK, B. Diri, and A. C. SONMEZ,
"Abstract feature extraction for text
classification,” Turkish Journal of Electrical
Engineering & Computer Sciences, vol. 20,
no. Sup. 1, pp. 1137-1159, 2012.

[18] A. Melo and H. Paulheim, "Local and global
feature selection for multilabel classification
with binary relevance,” Artificial intelligence
review, vol. 51, no. 1, pp. 33-60, 2019.

[19] H. Ogura, H. Amano, and M. Kondo,
"Distinctive characteristics of a metric using
deviations from Poisson for feature selection,"”
Expert Systems with Applications, vol. 37, no.
3, pp. 2273-2281, 2010.

[20] R. Saidi, W. Bouaguel, and N. Essoussi,
"Hybrid Feature Selection Method Based on
the  Genetic  Algorithm and  Pearson

BY ls ¥ 8,Led VF4) JL

o VY zlzl &b dhttps://b2n.ir/661242
AYAA

[2] Economics News, "Latest statistics from the
mostpopular ~ social networks in  Iran",
eghtesadnews.com, April. 9, 2019. [Online].
Available: https://b2n.ir/661242. [Accessed:4
January 2020].

[3] Wikipedia contributors, "Telegram (software),"
Wikipedia, The Free Encyclopedia, 27
December 2019, 15:24 UTC. [Online].
Available:
https://en.wikipedia.org/w/index.php?title=Tele
gram_(software)&oldid=932678184.
[Accessed:4 January 2020].

[4] S. Ranganath, X. Hu, J. Tang, S. Wang, and H.
Liu, "Understanding and Identifying Rhetorical
Questions in Social Media,", ACM Transactions
on Intelligent Systems and Technology, vol. 9,
pp. 1-22, 2018.

[5]J. Zhang, A. Spirling, and C. Danescu-
Niculescu-Mizil, "Asking too much? The
rhetorical role of questions in political
discourse,”, arXiv preprint arXiv:1708.02254,
2017.

[6] S. Ranganath, S. Wang, X. Hu, J. Tang, and H.
Liu, "Facilitating Time Critical Information
Seeking in Social Media,", IEEE Transactions
on Knowledge and Data Engineering, vol. PP,
pp. 1-1, 2017.

[71 A. D. Walker, P. Alexopoulos, A. Starkey, J. Z.
Pan, J. M. Gomez-Pérez, and A. Siddharthan,
"Answer Type Identification for Question
Answering, ", in Joint International Semantic
Technology Conference. Springer, Cham, 2015,
pp. 235-251.

[B] W. He, S. Zha, and L. Li, "Social media
competitive analysis and text mining: A case
study in the pizza industry,”, International
Journal of Information Management, vol. 33,
no. 3, pp. 464-472, Jun. 2013.

38 oy w03l iy 5 el s Sl pels 5350 (4]

Ceeiin lae Ll o eols (DS e il

Wlpl SogiSIly Gp (ouige (o il

AYAF oLUS ol oljT olKisls wllis

[91 H. A. Vamerzani and M. Khademi, "Exploring
the Uses and Challenges of Big Data in Opinion
Analysis," in Proceedings of the 7th Iranian
Conference on Electrical and Electronics
Engineering, Gonabad, Islamic Azad University
of Gonabad, 2016.

e g el ojplb tee Lolp LS [V-]

slp izl Sl GlSpe gand,


https://b2n.ir/661242
https://b2n.ir/661242
https://en.wikipedia.org/w/index.php?title=Telegram_\(software\)&oldid=932678184
https://en.wikipedia.org/w/index.php?title=Telegram_\(software\)&oldid=932678184
http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

(33]

[34]

(35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

Decision: An Empirical Study for Appraisal of
Feature Selection Methods,", in 2018 24th
International Conference on Automation and
Computing (ICAC), 2018, pp. 1-6.

A. Dasgupta, P. Drineas, B. Harb, V.
Josifovski, and M. W. Mahoney, "Feature
selection methods for text classification," in
Proceedings of the 13th ACM SIGKDD
international conference on Knowledge
discovery and data mining, 2007, pp. 230-
239.

A. K. Uysal and S. Gunal, "A novel
probabilistic feature selection method for text
classification,”, Knowledge-Based Systems,
vol. 36, pp. 226-235, 2012.

B. Tang, S. Kay, and H. He, "Toward optimal
feature selection in naive Bayes for text
categorization,” IEEE transactions on
knowledge and data engineering, vol. 28, no.
9, pp. 2508-2521, 2016.

S. L. Lam and D. L. Lee, "Feature reduction
for neural network based text categorization,"
in Proceedings. 6th International Conference
on Advanced Systems for Advanced
Applications, 1999, pp. 195-202.

N. G. R. Chawla, "Improved Feature Subset
Selection using Hybrid Ant Colony and
Perceptron Network," International Journal of
Scientific Research and Management, vol. 5,
no. 8, pp. 6764-6770, 2017.

S. Gu, R. Cheng, and Y. lJin, "Feature
selection for high-dimensional classification
using a competitive swarm optimizer," Soft
Computing, vol. 22, no. 3, pp. 811-822, 2018.

S. Choi, J. H. Shin, J. Lee, P. Sheridan, and
W. D. Lu, "Experimental demonstration of
feature  extraction and  dimensionality
reduction using memristor networks," Nano
letters, vol. 17, no. 5, pp. 3113-3118, 2017.

H. Naji, W. Ashour, and M. Alhanjouri, "A
New Model in Arabic Text Classification
Using BPSO/REP-Tree,” JOURNAL OF
ENGINEERING RESEARCH AND
TECHNOLOGY, vol. 4, pp. 28-42, 2017.

N. Kumar, S. Mitra, M. Bhattacharjee, and L.
Mandal, "Comparison of Different
Classification Techniques Using Different
Datasets," Singapore, 2019, pp. 261-272.

M. Labani, P. Moradi, F. Ahmadizar, and M.
Jalili, "A novel multivariate filter method for
feature selection in text classification
problems,” Engineering Applications of
Artificial Intelligence, vol. 70, pp. 25-37,
2018.

M. A. Hall, "Correlation-based feature
selection for machine learning,” Doctoral
dissertation, University of Waikato, Dept. of
Computer Science, 1999.

[21]

[22]

[23]

[24]

[25]

[26] K. Quinn and O. Zaiane,

[27]

[28]

[29]

[30]

[31]

[32]

Correlation Coefficient,” in Machine Learning
Paradigms: Theory and Application, Springer,
2019, pp. 3-24.

N. Nicolosi, "Feature selection methods for
text classification," Department of Computer
Science, Rochester Institute of Technology,
Tech. Rep, 2008.

C. Huang, J. Zhu, Y. Liang, M. Yang, G. P. C.
Fung, and J. Luo, "An efficient automatic

multiple  objectives optimization feature
selection  strategy  for internet  text
classification,” International Journal of

Machine Learning and Cybernetics, vol. 10,
no. 5, pp. 1151-1163, 2019.

I. Guyon and A. Elisseeff, "An introduction to
variable and feature selection,"” Journal of
machine learning research, vol. 3, no. Mar,
pp. 1157-1182, 2003.

G. Chandrashekar and F. Sahin, "A survey on
feature selection methods," Computers &
Electrical Engineering, vol. 40, no. 1, pp. 16—
28, 2014.

Z. Zheng and R. Srihari, "Optimally
combining positive and negative features for
text categorization,” In Proceedings of the
ICML'03 Workshop on Learning from
Imbalanced Data Sets, 2003.

‘Identifying
questions & requests in conversation’, in
Proceedings of the 2014 International C*
Conference on Computer Science & Software
Engineering, 2014, pp. 1-6.

B. Li, X. Si, M. R. Lyu, I. King, and E. Y.
Chang, ‘Question identification on twitter’, in
Proceedings of the 20th ACM international
conference on Information and knowledge
management, 2011, pp. 2477-2480.

B. Ojokoh, T. Igbe, A. Araoye, and F. Ameh,
‘Question identification and classification on
an academic question answering site’, in 2016
IEEE/ACM Joint Conference on Digital
Libraries (JCDL), 2016, pp. 223-224.

S. Ranganath, X. Hu, J. Tang, S. Wang, and
H. Liu, ‘Identifying Rhetorical Questions in
Social Media.’, in ICWSM, 2016, pp. 667—
670.

W. Cohen, V. Carvalho, and T. Mitchell,
‘Learning to classify email into “speech
acts™, in Proceedings of the 2004 Conference
on Empirical Methods in Natural Language
Processing, 2004, pp. 309-316.

A. Ramzy and A. Elazab, ‘Question
Identification in Arabic Language Using
Emotional Based Features’, arXiv preprint
arXiv:2008.03843, 2020.

B. Z. Abbasi, S. Hussain, S. Bibi, and M. A.
Shah, "Impact of Membership and Non-
membership  Features on  Classification

OY 2o ¥ o, VP Jle

&


http://dx.doi.org/10.52547/jsdp.19.2.175
http://jsdp.rcisp.ac.ir/article-1-1110-en.html

and Telecommunication (JIST), vol. 32, pp.
249-262, 2021.

355 cwlids IS S0 ool jaduds |y
S FoealS gwdipe a0
Syae g shed oRails 5l 158l
Shas, plea o 1) )l w8
(-5)"5‘)lJ S99 LSM‘\SM-C Aoy o; uﬁl.v).) S ol
! 69[50&‘.) 9 U"’“"L‘Q
5l el @ ile lasl aebll,y glas
zahra.kh2005@gmail.com

Sy (Selzely  ledeme
e 4y o 1) ogr wlis)ls
YA Jlo 53 Jf3le 55 GalsS igmeels
S A oKl
30N gAY L o i gan ) 1S 9wl pwlis I8

Sye g

LASL’)Q Ve WJ) oKl )‘ )‘)'9|f=f (i d.w)
SgrsalS pwige o0l Lty giSTem linl o8
S5k g sueddle ale; g oo on oKl

[44] C. Liu, W. Wang, Q. Zhao, X. Shen, and M.
Konan, "A new feature selection method
based on a validity index of feature subset,"”,
Pattern Recognition Letters, vol. 92, pp. 1-8,
2017.

[45] V. Vapnik and V. Vapnik, "Statistical learning
theory Wiley," New York, pp. 156-160, 1998.

[46] D. Sarkar, "Text Classification,”, in Text
Analytics with Python, Springer, 2019, pp.
275-342.

[47] M. B. Dastgheib and S. Koleini, "Persian Text
Classification ~ Enhancement by Latent
Semantic Space,”" International Journal of
Information  Science and Management
(13ISM), vol. 17, no. 1, p. 33, 2019.

[48] C. Qi, Z. Zhou, Y. Sun, H. Song, L. Hu, and
Q. Wang, "Feature selection and multiple
kernel boosting framework based on PSO with
mutation  mechanism  for  hyperspectral
classification,” Neurocomputing, vol. 220, pp.
181-190, 2017.

[49] A. K. Uysal, "On two-stage feature selection
methods for text classification,”, IEEE Access,
vol. 6, pp. 43233-43251, 2018.

[50] M.  Swamynathan, Mastering  machine
learning with python in six steps: A practical
implementation guide to predictive data

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.175

analytics using python. Apress, 2019.

[51] Z. Khalifeh-Zadeh, M. A. Z. Chahooki, "An
Effective Method of Feature Selection in
Persian Text for Improving the Accuracy of
Detecting Request in Persian Messages on
Telegram,” Journal of Information Systems

ool S8l 5 (msigen 5 e (2l 0dle
5wl Oylbe lasl asblly glas
chahooki@yazd.ac.ir

LI ) awlgd ) (Hlwlish Gl S5 39 LRl Gl 9 Axo GBS S )5 2old ) )

5P sy 5o Al (Shig Slax gly 9,5l 5 9,5 S (Y- Jgu)
(Table-2): Micro and macro results for a number of different properties in hybrid methods
SVM 0.696 0.694
Micro-F1 Macro-F1
number of features 50 100 200 300 400 50 100 200 300 400
Odds Ratio&DFS 0.353 0.353 0.353 0.353 0.353 0.261 0.261 0.353 0.261 0.261

Odds Ratio&Information Gain 0353 0353 0353 0353 0353 0261 0261 0261 0261 0261

Odds Ratio&DF 0353 0353 0353 0353 0353 0261 0261 0261 0261  0.261

0dds_Ratio&Gini_Index 0.361 0.507 0.510 0.507 0.507 0.277 0.502 0.506 0.503 0.503

Correlation&DFS 0835 0834 0838 0835 0823 0812 0812 0817 0815 0807

Correlation&Information Gain 0.837 0.837 0.836 0.829 0.825 0.817 0.818 0.820 0.812 0.809

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

Correlation&Gini 0834 0835 0838 0831 0827 0817 0817 0820 0816 0813

Document_Frequency 0.836 0.837 0.837 0.836 0.835 0.815 0.817 0.819 0.821 0.820

Information_Gain 0.837 0.831 0.828 0.827 0.812 0.815 0.809 0.808 0.808 0.797

0.353 0.353 0.353 0.353  0.353 0.261 0.261 0.261 0.261 0.261

U/ « Gini_Index
2
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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 0.762
0.261 0.261
0.817 0.819
0.673

50 100
0.450 0.480
0.444 0.477
0.419 0.458
0.424 0.450
0.771 0.417
0.779 0.782
0.792 0.759
0.762 0.696
0.790 0.780
0.806 0.415
0.399 0.422
0.419 0.452
0.412 0.439
0.777 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
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