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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
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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]
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(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)

s Ad by, 0 edsliwssdy sl 5 s
ey Jlesl 5 o Gese 6550k slahs) 5 Al
(&) Error! Reference source not found. o (golging
o Hlade a5 oS Lo led co el o sols ol
a5l 6099 B iolesl g (hige] s sdelCawoa
oRIBl e, ¥V plie 4 pae j50 0 iz e g
Smbesl slrosls o Jg muls (ieel slaosls jo s
3B g el 00,5 o (il s b aS sal cul
Dy sl o) Grizer Sl odd ZeS sl
ooigel slrosls jo sdelcisody (phglgils ac aSLS
Slp Fy 0dd paS 2oy YO U Y o 0j90 2 40
ol Uas oy VA L opgw 0,98 50 iolejl slaosls
) S ssbar el (el slrosls Gl i g ol
ey Jlesl jlan g Jls,5e slaosls g5, » CNN
sy Holad S lapt )Xl 4 cuns soleiiny
sl 00,57 Jae gy SB0 Ao, AY L ool
CNN

Accuracy

0.85

08

3 7 8 9 10

Epoch

CNN

Epoch

A g b ool Camssay sllas o po g o . (B8 - JSC)

O (29) (gl gl (omas
(Figure - 5). Accuracy and loss using Convolution Neural
Network (Digikala)
SaeoligS aladl> by, 0 sdwliwwsds gllhas g cdo
o9y Jleel 5l Gaee 6 50b slals, 5 (Jlske
(%)Error! Reference source not found. ,o (golgiin

Vw)yo] O o..\.n]d,w:od.f C8 lade .l 0uls cald QL..«...:

2 2 g Ohigel j0 e oy lea o iolesl g

OA 2be F ol VoY JLlu

Bi-gram
1 — -
09 + /
08 A —-RF
- y/ 4 LR
——

07 4 /. SGD
506§ ° = ~-SVM
gO‘S 1 NB
=1
o1
<04 4

0.3 +

0.2 4

0.1

0 T T T T T T T
1 2 3 4 5 6 7 8 9 10
Number of Fold
Tri-gram
1
0.9 ‘4'
-=RF
0.8 / IR
0.7 4 SGD
0.6 - /| ~SVM
£ NB
E 0.5 _—
< 0.4 4
0.3
0.2 4
0.1
0 T
1 2 3 4 5 6 7 8 9 10
Number of Fold
Uni + Bi gram
- A
09 t ————
0.8
/
0.7 /
306 £ ——d
=
205
=4
< 0.4
0.3
0.2
0.1
0 T T T
1 2 3 4 5 6 7 8 9 10
Number of Fold
Bi + Tri gram
1 —
0.9 1 i .
0.8 4 R
1 Vi LR
— /4
0.7 1 —* _"/ 5GD
— / .
506 | —— SVM
505 NB |
<04
0.3 +
0.2
0.1
0 T T T T T T
1 2 3 4 5 6 7 8 9 10
Number of Fold
Uni + Bi + Tri gram
1 — — ]
09 § —o—?
0.8 + / ~RE
Tk / LR
07 ¢ / SGD
506+ — ~SVM
& E
Z05 + NB
3 E
o
< 0.4
03 +
0.2 +
0.1
0+ T T T T T T
1 2 3 4 5 6 7 8 9 10

Number of Fold
b 1ol cilisn 6l 3o oll o by cds gl (F — JSub)
(YU 229) il (5 350l Lotz 95! 51 eoliciu!


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

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-27 ]

[ DOI: 10.61186/jsdp.20.4.67 ]

Error! 0 il 6,50L b sl 65
el 00l o0ly yLis (V)Reference source not found.

049 I ]
0.8
0.7
- ni-gram
0.6 = Bi-gram
= Tri-gram
0.5 Uni + Bi gram
i + Tri gram
0.4 Ui + B+ Tri gram
—=MAX
03 ——AVG
0.2
0.1
0
NB SVM SGD LR RF
1
09
08
0.7
-=ni-gram
= 0.6 J
=
7]
gos Uni + Bi gram
£ =i+ Tri gram
0.4 =i + Bi+ Tri gram
03 .
02
01
o
NB SVM SGD LR RF
1
09
08
07 LI
-=ni-gram
0 —=i-gram
= =Trigram
Cos Uni + Bi gram
= =i+ Tri gram
0.4 =i + Bi+ Tri gram
——=MAX
03 AV
02
01
o
NB SVM SGD LR RF
1
09
08
0.7
I -=ni-gram
06 —=i-gram
£
E —=Trigram
8o ni + Bl gram
= =B+ Tri gram
=04 = Uni + Bi + Tri gram
——MAX
03 AV
02
01
o
NB SVM SGD LR RF

Sr50b a9l (2b 5yl s yolyb g bs (Y - JS&)
(o y ) slojlguir LSS (wlw!l g culilo

(Figure - 7). Machine learning algorithms result based on n-
gram technics on Senti-Pers comments

Error! Reference source not ,o a5 ,ob\len

ot lCawady cds Slade ol ouds ools Las (Y)found.
Oy by eble pi)ofl j lojlssS SaSS L
—piay sl j0 ead ol ke 1 g w0 ALY
Oygods aScnl JIo 4 SloslySS g, el 00 o

cdl> g Wleads ol aoye AY Jlade L ol
ey sl o) puizes s S . Ghjlne
byl g (hieel slaosls o Jlgie GowolisS aladl>
—0,90 ;0 5 Sl 00 JaS Qo0 F BT yo0y90 2 40
3 Pomb b sy bl sleesls o 21 sla
sosls (55, » LSTM g, IS sbay .ol sul
@ S ool by Jleel ham g Slaisee
4 &8 a0 AY LCNN 5 iile (6080l slaps oS!
Fas WS e bl 1) O Sy a5 cpl Lo

Lol 00,5 e

LSTM

Accuracy
s
&

=
3

1 2 3 4 B 6 7 8 E] 10
Epoch

alidl> gy 30 ool Cawody glls g cds .(F - JSib)
(Y x0) JNgso owoligs

(Figure - 6). Accuracy and loss using LSTM Network
(Digikala)

g alin,s I eolixwl G -v-¥

o odld 5 (55l jlgie
ol yor (il S o)l sle el )l @bt Cwond (nl 5o
5ol glapis s 51 eolitasl b oy s gl |
(5103l «c5o5l50 slodlscSE (SlacSwiSS Lamgs cpaile
—o3lsan 5 slolsss S wsloslsss o (Sle3leSS S S
oolainl bl 00l gy p SiST A 2 S 5 g
aile (o)l calitee gla el b ( (iS008 (5l |
3w edelaiwods aid jlee 9 oLl oo 8o
Gudiwd ol ool dwle golpring b, Jlesl
slesleiul b 5 sloglgnizr GaSisS glgil bl s

BA oyl F 5l 1F0Y Jlu


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

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-27 ]

[ DOI: 10.61186/jsdp.20.4.67 ]

3
]
3
|
1
3
3
]
t
3
3
3
%
:‘J'
3
3

R )‘\.\M as 09*”&50 u.cla 6‘0)‘54.»4 U’“"?) ).uiJ A
@l o Al slap ol 5o 500 la ) 4 S
) OM]CA.MJ\)A.} Cono )‘..\M .\.\3)5] Cowd & ‘) LS)JM
Sta laghy) den 5o laily Hlop (dle o )65l
Jde Sl e weys Foplie 4 Glejlaan )
s slaghsy o K Glapt sl s eadfol>
U9,y jlmtas sdnliawsds objb Hlake pimen il
Dlime 4 rile (5,255 (slag 55 aan 5 sl
50 oletin Yoy wile lapi, ol jo sowlcawod
5 22,0 A Glime 4 slojlaan (g, st Lty aen
oz g Seiad oS5 5 (PBolai el als
Olree 2 loslgan () slsar la by, e jo (Solas
5500 Glep oSl jo cad fol> Jlade 3l e w0 VY
6[.@&1,{)9@‘ ‘_g)l.c] )‘.)5.@3 pravae J)o (_g|).3 RECGOWN.
2 bS5 e Bl (Sl el il

Zewl 00! (MError! Reference source not found.

-

[

5
[1]

\
.

T
|
1

Accuracy
e <
L= (=}

o
o

[

RF LR SGD SVM NB

[y

e
[s¢]

Precision
=
(s
[
1
1L

=
o~

=
[N

o

RF LR SGD SVM NB

Recall

RF LR SGD SVM NB

OA 2l F oLl VFeY Jlo

—0N9y A Caod Aol Sed oo 03I, delS 4 dllS
S8y Hlade Syslioe Cews 1) e @l K sl
‘)f.;_? w-‘-')ji” B 6‘03‘550 s&..&_v l) OM—‘Q..»QA.E
30 oad ol jlade 51 e we e T Y 0 Bolas
ol s 4 slolags s, el oo (slagis 55
A Gl A3, dad o0 30y SlaelS ey O ygods
Cowd |y G mls lejlesS st Koo slaghs,
s S5 b owlawnsds CBS lode Crioren 03] e
PP Ol 4 oeiile (6 50l sl 65l asn )0 (slesly
aSepl Jdo a loslgan g, iws LSy dwsyo
b sz Sl g v9doe (B3l n slaelSan &g
I, Gamaiws cds K0 sl by, A Cad dzl o
LSS b oodslcwsay ds lade ams o ials
Oletiy Jlon oedle wiysl 5o slojlags 5 (slojless
—pa o5l 0 ead ol lade 5l ey a0 VY
@ lolsss o Slo3laSs (oS5 gy s Koo sl
@ S 42,5 Slojlagd 5 Slo3lgSS (b9, 9529 o
ijglise Cawd 1) e @l S slags,
Sz g olexiy Sy oeile lapi,sSl 5o
50 oal ol jlade 51 e e e YUY o SBolas
a5 lodlyge (oS gy el S0 (slapi oSl
a5 opbin el slojlgan iy, 2 s 4 slosly
G bl 5 5 slagtyy & Cums S s
10 S A b oodwlcwwsay cds oyl cwns w |,
e weys AU Gl Hlop (il o565
TR LIS SRR F POERIN || IO W WEI ESAR Y-S
5B s & Glojlsan 5 slojlags 5 slojlaST oS 35
A Gl CBD Glade 4 0gd oo el (glojlgan o,
Slo3lgSS gy U 5 Fhend @l 55 K00 slady,
@l cnlple iyl cans 4 ) 65 @l Slejlyss
sl plie)l 1 (a9
09y Jles! 5l e sdeliawsds cds aodls jgbay
G50l ke gl oSl 5l colanwl 5 (golpiin
Owiole slaei ,63l jo sdelawsd s lade yile
b9y e N-Gram sla by, aen )0 (laciy jloy
5 S GgeS) g 2o Fople 4 Sloglan
a9 sloglags st bty aee jo JSolar Ko
Vool 4 lojlaan 5 (sloslass (oS 5 b9y 9 sledly
A8 slap oSl jo cadfol> lade 5l e we)ys


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

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-27 ]

[ DOI: 10.61186/jsdp.20.4.67 ]

YU G 4 i 90 3l o0 VY (e 4y Bolas

Uni-gram
1 — —
0.9 e e ———— _‘/’ //»— —
08
0.7
0.6
]
505
g
< 0.4
0.3
0.2
0.1 4
0 ' ' : ! | :
1 2 3 4 5 6 7 8 9 10
Number of Fold
Bi-gram
1
0.9 4 /,,L - S ——
0.8 -NB
' svM|
071 / SGD |
AR —— ~LR |
05 ! RE |
g
S
< 0.4
0.3
0.2
0.1
0 T T T . . -
1 2 3 4 5 6 7 8 9 10
Number of Fold
Tri-gram
1 ——————— % — —
09 +
0.8 -NB
' SVM
077 SGD
506 1 ~LR
gO‘S 1 RF
2
=1
<04 + -
03 f - S —y
02 4
0.1
0
1 2 3 4 5 6 7 8 9 10
Number of Fold
Uni + Bi gram
1 —_—
09 o
u.n 7 ~NB
2t SVM
0.7 san
0.6 4 ~1R
S 05 |—rF
1 E—
< 0.4 A
0.3
0.2 A
0.1
0 T T T T T T T
1 2 3 4 5 6 7 8 9 10

Number of Fold

=
[e9]

il
il
7]
L
1]

F-Measure
<o
N

o
)

0
RF LR SGD SVM NB

o jf cilizeo (gbpis 551 (5 bl Hloges (A — JSU5)

(o) LS )l g Hlme Syl (12 lse
(Figure - 8). Statistical charts of different algorithms such as
Average, SD, and Quarters (Senti-Pers)
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