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Improving Persian Opinion Mining based on Polarity
and Balancing Positive and Negative Keywords (case
study: Digikala reviews for mobile)

Mahdieh Vahedipoor?, Mahboubeh Shamsi and Abdolreza Rasouli Kenari
Faculty of Electrical and Computer Engineering, Qom University of Technology, Qom, Iran

Abstract:

In recent years, the massive growth of generated content by the users in social networks and online
marketing sites, allows people to share their feelings and opinions in a variety of opinions about different
products and services. Sentiment analysis is an important factor for better decision-making that is done
using natural language processing (NLP), computational methods, and text analysis to extract the
polarity of unstructured documents. The complexity of human languages and sentiment analysis have
created a challenging research context in computer science and computational linguistics. Many
researchers used supervised machine learning algorithms such as Naive Bayes (NB), Stochastic Gradient
Descent (SGD), Support Vector Machine (SVM), Logistic Regression (LR) Random Forest (RF), and
deep learning algorithms such as Convolution Neural Network (CNN) and Long Short-Term Memory
(LSTM). Some researchers have used Dictionary-based methods. Despite the existence of effective
techniques in text mining, there are still unresolved challenges. Note that user comments are
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unstructured texts; Therefore, in order to structure the textual inputs, parsing is usually done along
with adding some features, linguistic interpretations and removing additional items, and inserting the
next terms in the database, then extracting the patterns in the structured data and finally the outputs
will evaluate and interpret. The imbalance of data with the difference in the number of samples in each
class of a dataset is an important challenge in the learning phase. This phenomenon breaks the
performance of the classifications because the machine does not learn the features of the unpopulated
classes well. In this paper, words are weighted based on the prescribed dictionary to influence the most
important words on the result of the opinion mining by giving higher weight. On the other hand, the
combination of the adjacent words using n-gram methods will improve the outcome. The dictionaries
are highly related to the domain of the application. Some words in an application are important but in
mobile comments are not impressive. Another challenge is the unbalanced train data, in which the
number of positive sentences is not equal to the number of negative sentences. In this paper, two ideas
are applied to build an efficient opinion mining algorithm. First, we build a precise dictionary for mobile
Persian comments, and the second idea is to balance the positive and negative comments in train data. In
summary, the main achievements of the current research can be mentioned: creating a weighted
comprehensive dictionary in the field of mobile phone opinions to increase the accuracy of opinion
analysis, balancing positive and negative opinions to improve the accuracy of opinion analysis, and
eliminating the negative effect of overfitting and providing a precise approach to Determining the
polarity of users' opinions about mobile phones using machine learning and recurrent deep learning
algorithms. This new method is presented on mobile phone products from the Digikala site and Senti-
Pers data. The result is performed with Naive Bayesian, Support Vector Machine, Stochastic Gradient
Descent, Logistic Regression, Random Forest, and deep learning methods such as Convolutional Neural
Network and Long Short-Term Memory based on parameters such as Accuracy, Precision, Retrieval,
and F-Measure. The proposed method increases accuracy on Digikala, with NB between 10% and 34%
and SVM between 5% and 24%, SGD between 7% and 38%, LR between 5% to 38%, and RF between
4% Up to 22% and CNN by 4%. The results show an accuracy increment on Senti-Pers, with NB
between 12% and 46% and SVM between 5% and 46%, SGD between 5% and 35%, LR between 6% to
46%, and RF between 4% Up to 46%.

Keywords: Sentiment Analysis, Opinion Mining, Machine Learning, Deep Learning, Polarity
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ALGORITHM Preprocessing Pseudo Code

INPUT: Unstructured Comments (UnCmts)
Dataset of the User’s Comments

OUTPUT: Structural Comments (C)
Structured Dataset of the User’s Comments

. FOR EACH c IN UnCmts

. Remove Digits

Remove Punctuation Mark
Remove Non-Persian letter

. Remove Repeat Characters

. Remove Repeat Words

. Remove Spaces (Normalization)
. Tokenize Words

. Remove Persian StopWords

10. Add ¢ To Structured Comments C
11. Return C

©O~NOUTAWN R

3| CYOR- O (EPC IR )
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C = Preprocess(UnCmts)
C= {Cl! Cz,...,Cn} (\ﬂ)
Ci = {lei, kWZi; ey kal}
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(Figure - 1). Proposed Method Schema
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ALGORITHM Labeling Pseudo Code

INPUT: Structural Comments (C)
Structured Dataset of the User’s Comments
Keyword’s Dictionary (Dic)

Score function
OUTPUT: Labeled User’s Comments (L)

1.FOREACH CinC
2.FOREACH kw in C

3.S =Sum all Score(kw)
4.IFS>0THENL = POS
5 IFS<O0THENL = NEG
6. ELSE remove C from C
7.Add (C,L) to L

8. Return L
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Dic = UL, C; = {all unique kw in C}
Score: Dic - {—5,—4,...,+4,+5}
for example ™

Score (UJL;) = +5,5core (Ctélél) =-5
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ALGORITHM Vectorizer Pseudo Code

INPUT: Balanced Labeled User’s Comments (L)
Structural Comments (C)
Keyword’s Dictionary (Dic)

OUTPUT: Labeled TF/IDF Matrix ()

) _frealw)
1. TF(kw ,C): Return (numbergfwardsinC)
2. IDF(kw, C):

Return log(

number of comments |C| )
number of comments including kw

3. FOR EACH (C,L)inL"

4 FOR EACH kw in Dic

5. T[C, kw] = TF(kw, C) X IDF (kw, C)
6. T[C,class] =L

7. Return T
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freq(kw) >
Liwrec freq(kw”)
¢
IDF (kw,C) = log (I{CECl:kLVEC}l)
Tox(m+1): Matrix of (n = |L*])
X(m+1 V)
= |Dic| + 1) elements
V(Li, Cl.) eL i=1.n
Vkw; € Dic j=1..m:
T[i,j1 = TF(kw;, C;) X IDF (kw;,C)
Tli,m+1] =L,

TF(kw,C) = (
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ALGORITHM Balancing Pseudo Code

INPUT: Labeled User’s Comments (L)
OUTPUT: Balanced Labeled User’s Comments (L")

1.Lr=L

2. REPEAT

3.Choose two random C,, C, from L where L = NEG
4 C* = Combination of C,,C,

5. Add (C*,NEG) to L*

6. UNTIL |[POS]| = |[NEG]|

7. Return L~
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L*=LU{(C*",NEG)|
C*: Mixture of 2 random neg comments}
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ALGORITHM Classification Pseudo Code

INPUT: Labeled TF/IDF Matrix (T7)
OUTPUT: Accuracy,Precision,Recall,F-Measure
kgl DeepAccuracy, DeepLoss

1. Repeat NumFolds

2. [Train,Test]=Random Split of T (70%,30%)

3. [Accuracy,Precision,Recall,F-Measure] = NB(Train, Test)
4. [Accuracy,Precision,Recall,F-Measure] = SVM(Train,Test)
5. [Accuracy,Precision,Recall,F-Measure] = SGD(Train,Test)
6. [Accuracy,Precision,Recall,F-Measure] = LR(Train, Test)
7. [Accuracy,Precision,Recall,F-Measure] = RF(Train, Test)
8. [DeepAccuracy, DeepLoss] = CNN(T)

9. [DeepAccuracy, DeepLoss] = LSTM(T)
10.[Accuracy,Precision,Recall,F-Measure]/NumFolds
11.Return [Accuracy,Precision,Recall,F-Measure]

12.Return [DeepAccuracy,DeeplLoss]

ssloac goxo —V-F

3 s osldacgazs 9 YIS ous Colu 5l ol en
ouds a8 5 L o alolesl ol gl 80 Sy ol
oxiy> 3l oolaiwl b1y YU oo eoldacgorme ol o]

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-20]

[ DOI: 10.61186/jsdp.20.4.67 ]

(,_}.»Ln,.o S YU xS ol ydbs 163 )90 Aslbs) (SRie 9 b Piee SbolS (S )Hwy)lgin 9 uuddd ya Siike ()b (9L HJas Sgus

O T e e
PSR- 1 S VARPISE-SONTIWE VI PR SOWINC L | S TARS
S Sl Gragh ol 0 el (S ez n b
—ools e g Cude SlolS l Al X, S (golS i
S e A g wles,S slul oljes al ol sl
ol mlesls plaisl Sig lag] o3, 4 axgi b lelS
L:g,a.l Yf-q. J.aL..J Ylfu.?qo 6L°°°“5 ‘_g‘);‘ ML&@)S
AdS VYV lls a5 el +0 b -0 5l calies sloy g
o Cowogas b aalS PAY: 5 Code Caogas L
055 Cawd a5l am YIS us sleeslacgaze ol
shls cabdsl)] bl Kin 8 5o alda was cuudad
b (i i PPVD g Cotie oz b (i, 15 YV ARD
slrosls (glp aliSin 3 Hozpe ol Bl oy
Pl dalS ADA- 5 i Coogas L oaads VY.
00)51 Cawd L )l ST U’“")JLSH'“J (_gl.moloe\.cw o
shlo casddl)l Al K, s il aos coldad
L i 5 TFAO 5 e oz b i 155 VFY
Sools 92, Kenl Jdody e ol 2t ez
W5l i (S Aiged iy, 5l esliiul b s 5 Coie
Slrosls 5 e co G Hlade YL 4 |y bools S

OA 2l F oLl VFeY Jlo

Goasuwd (B 595d1)

el 148 5 lasaiws alS caz ) Slogae
Train the Classifier using Training Data T
T = (Tiz1.0 T = (T, L), T; = [TF.IDF (Jw)]

L; € {pos,neg}
Classifier F:T - L

j=1.m

rolie Jolds suaiws (6899 lgrear T jlop 1 jo a5
Sl sl oals 4 )3\l o gaiains &b 2,5

5O (o 003 gl dudiwd (sduds 0dys) das ol s

for a given comment (Cmt):

C = Preprocessing(Cmt) s.t. C = {kwj}j_l .
=1.m¢

T = Vectorizer(C) = [TF. IDF(ij)]

predict L = Fo(T)

Error = |L - Zl

j=1.m

G lonoin Sl pm Bl &S c s
2 s 5 o oS olls Sl glasgans
Sgd o 0,33 Tl o 5 dewlre SldS TF.IDF
sadondbigel aiiws lawg B ookl
<o byl o Lu.s Sade oyl (D 38 5 oo dlore
el ool B i )63 oo g


http://dx.doi.org/10.61186/jsdp.20.4.67
https://jsdp.rcisp.ac.ir/article-1-1202-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-20]

[ DOI: 10.61186/jsdp.20.4.67 ]

[¥5] o)l ol Azt 5 o6y il

i oLl g o gl Gilgly3 () - Jgu)
(Table - 1). True/False Classification result frequency

SISz . .
(GdLwd ’ =
e (TP) odls oo (FP) o35 et
e (TN) 8ly aio (FN) L35 caxe
i A _ TP + TN
Uy = TP Y TN + FP+FN
. Precisi TP
Cono R —
recision =
TP
L sL =—
Lok Recall TP T FN
i los Fe M __ 2 x Precision * Recall
stk CaSUre = T ecesion + Recall

g b, 5l oolanwl ,5U -v-f

Ylfks.g.g.o ‘Slboé‘é > 65“05‘5‘“
ol oo (als Slplas Sbj5l sl sl )b bl Cond ol )0
S50l lapi sl 51 eolatul L Y 2us el
slojladns sloslggn «(glojle ST (Sla SuST lawgy puiile
9 lojlagd S5 slollggs g SleileSS oS 5
Lg el ool o h_io.&} dw » WSJ) 9 6‘0)154..»
@l gl el )l SKBu,ap,0 e ple 5l colail
oad dumle golpiinn g, Jlesl 5l L sl iawsd
GSol calie slapis o1 5l oolaiwl b 5 (sloslguis
olas (Y)Error! Reference source not found. ;o p.ile

R PRI

Precision

RF LR SGD SVM NB

YA 6l S o s g s ez o LYK
S e e g Cote canzp b up e slaosls
Gilwoslel 1 dm aigh e e,k VEYe o 6l
Sl o, Yo g hieel sl oyl sy Ve 5l laosls
Voo Loy, 5l pielesl laools Lasles S eolaiwl ioles]
sl Ve e Lislesl slasols i aiS o solatul g0
) cds Sl g 0gd oo Lialeyl ools JS 5 caliea

...\.3‘»3;‘5@).3

S5 des (b)) sla yiol sl —Y-F
G5l iyl o Shes oLl sl aske sl gl
Oleeds sabaslil w il SOl o)l o cile
el Jlisl Jao L (Kou,e0,0 el
o edle (6250l i, 5o eyl il (nl s d e
o Slee ol j0 a8 WS e 1,8 solaiul 550 ol
dnlio gl cganains Hhaisl aiS o SIS o ,65l e
oo (TP) (g2dly i SbdMhasl b WS oz
dloes (FN) 0315 aie (TN) (oa3ly ciie (FP) 03IS
a5 aes oo plad 1y Sk slawr ¢ ox8ly Coe Aigd oo
St D)g0dy (Gidlwd )0 (i g dled Cose
Ol eanmslis QAT ot (gl oo (gmAwS
Cuite Oogots ol canates Ll ocwl cute
g e lie pbay S o anated
e (G bawgr aS conl e Ol a5 saims lis
Lol siiwn saie Olylas (3T cate g Wloads (gasaiws
L¥e] 0gs oo (omatns ite & jg0d o] (sanatws
(V)Error! Reference source not found. ;o polas
ol 00l oaly ylid

Sly e Slol Jgaz 5l eawliwsay polie wlsl 5
oo (8 b gl (sanaies o o Slee L)
Aml) S8 anlee ces @ yad les s SL3L
S Ol (135 0 45 Cunsl gaipains s 18 2l
digad IS olowd a4 Cude sl gandiwe sladige
I) (Godiwd domdd (09 3280 Como Ogd dawle
aS el olodiged Slawd Cod g WS o (5 S0kl
JS ol 4 wloads (IS cz pp St o jsbay
Jo5 ol wleads sanatis cude a5 pladiges
S g WS (o0 SRSl ) Gamatus 4 oy
@ ool NSz y Cote glaaiged J5 ol
i e ot St bidly a5 cul LS slaaiges

oS ool Y ol il 3 oo Laugie Saige e gd»’

OA 2ls F o, VFeY JLlo


http://dx.doi.org/10.61186/jsdp.20.4.67
https://jsdp.rcisp.ac.ir/article-1-1202-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-20]

[ DOI: 10.61186/jsdp.20.4.67 ]

(J2ligo Sl Y 57 S ol s 153 )90 anllions) (i 9 iudo pio BlalS (g jlwy jlgio 9 aulod j Siiao )L S 125 Sgug

<

—SS Uy d97s Jes ar slodlsgs 5 losleSS oS
5 0 laghy, 4 o Az slojlggs g sless
o..\A—lw.)Aa IR )‘..\.a.a JJ)S]GA Cowd & ‘) Sy @Lu
Oetle @)l )0 Slojlgan 9 (slojlyes laSasS L
oads Jol> jlade 51 g a0 Y B Y o laciiy Slop
5 Sloslogd (oS5 by el K lapm oSl o
a5 39 g0 el (sloslgan gy 3l s 4 slojlgan
Grnd @S 55 500 slagts, @ Cund S8 e
dw b sselcansds cds jlaie Colgsyo 0,9l Caws 4 |,
GalS g lanty oy oeile claetysSll o S
IRCLOW S TR PGPS | IR W W EA R VP R
Jo 4 lojlgan g lolggs o (sleslgSS (oS5 Ay,
—SS gy b g Sk @l e K0 slagty, @
pglise eyl 4]y 9> mls
1o edeliwwsay Cds Jlake aods eba
by, aes o oletiay by il slapn )5Sl
Gl g weys Vo plie 4 slojlgan by, 5t
b by, ded 0 Seiwad g T, 5 (Solar (Lol
9 Slojlagd (255 P9y 9 lellgaw g slodlggd sl e
50 ol ol jlade 5l s asyo O ol 4 (glojlgans
el Glosloan g, b a5 slaai,sS)
2 RS bty 4 Cens S8 jlade a5 958 e
@ ) Gl ml S At slepn Sl
AL 0 BB Como 00 Sew gl
Al iy Coro lade dx p cpl plo cnl goanis
aS jebolen g a2l 558 gamaiwe o,Sles
0,05l 0 sdeliinsds Coro Hlake 9gd e somlive
—03lagd ha, e laghs den ;5 St (ygem 5
VOl 4 lojlsan 5 Sloslges S5 g slojlgan 5
559 eyl o ond Jol> Jlade I g as o
Goudiwd aomad g JolS bl isres s
Lk lade g wales 5 S gamaiws o Sles wlil
e, il aed 0 glojlgan by, sdwliawsa
Slade 3l g e b oo VY Gl 4 il (6,500
)L:.po ..))91‘5@ Cawd A ‘) )fio dbwj) B o..\.wJ.@l}
oo a5 Sl 2 3Y il SL3L g Coro lawgie 08
5b a5 S sileaigs bk b o G a4 )

OA 2be F ol VoY JLlu

08
0.7
Tg 05 |
03
0z
0
RF LR SGD SVM NB
1
.
=
= 0.4
.
.
RF LR SGD SVM NB

G50k sl )il (b5l (sl el sy g Lo (Y- JSCi)
(Y 20) Glojlgnis (ST wlwl p iilo

(Figure - 2). Machine learning algorithms result based on n-
gram technics on Digikala comments
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(Figure - 3). Statistical charts of different algorithms such as
Average, SD, and Quarters (Digikala)
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(Figure - 4). Accuracy result of execution rounds using
different n-gram technics (Digikala)
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(Figure - 8). Statistical charts of different algorithms such as
Average, SD, and Quarters (Senti-Pers)
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