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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 ¢ 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 €
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C = Preprocess(UnCmts)
C= {C1, Cz; [y Cn} (Y‘)
C; = {kW1i»kW2i: ...,kwmi}
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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 (£)

1.FOREACHCinC

2. FOREACH kw in C

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

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

Score (‘SJLc) = +5,Score (CLA;;éI) =-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 (7)

. freq(kw)
1. TF(kW ,C). Return (numberofwordsinc)
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) )
Ykwec freq(kw®)
4
IDF (kw, €) = log (I{Ceclzkwec}l)
Tax(m+1): Matrix of (n = |L*])
x(m+1 )
= |Dic| + 1) elements
V(Li, Cl) eEL i=1.n
Vkw; € Dic j=1..m:
T[i,j1 = TF(kw;, C;) X IDF (kw;,C)
Tlim+1] =L,

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

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

1.L0=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}

S5k o ol 5l eolal (gl als e ol jo

Oy oSk bl sl Gres SOk 9 Geible
Fas goae ooy 4wl o slaools (golgaiy
&S Shs slon by, 5l eolitul b Gdos (nl jo s
S sl 6l Qe o Hlis diw 4 Iy, aalS Coonl

*)

3 Jeols goae lajlo il ool solaiwl (goue

e e G

OA 2bo F oLl VFeY JLlo



95 89y $Oleig 9,503, i)l 4 am (i o
5 ‘)/lfﬁo Solw o..\..i';Lg)gTéo? Sl solode gazo
wa)‘é))g;o w).’w Lgl.@o»)‘s) 9 o‘).o.&: u.al)" Sy90

GOl 0,509, 0 o 2L 5, -F

O codSsolaiiwl slaosloasgome lanl isw opl o

GRSl b, 5l ez 5 (V b)) Solas
bl g (A L) H0g0glS amas oSl wile Gaes
B> olas g 6ol (B k) Jlgie GuwelisS
6‘,) .QQ;LSA QPS ‘Q‘JSJ.Q).H.J)LJ.A 9 ‘Sala)l.v Cono
ol ilncie S oop w3l g FYL S8 4 (ol
iz s Sl g Ll iz Slads slaws 4 8

Lo . (\’Ja})é)jsa ‘)SOQLGM‘Q%‘:L’|
by e glag liw Colesye g (2Ll slelae ’ ? >

alS il a8 S 18w p 0y0e goloiin 0S,
w‘ 0l ‘leu‘ uj—«-'l-' ‘5»_7344.9[.').' L)L’) .‘a..uy Lhtsula))l

ALGORITHM Classification Pseudo Code

INPUT: Labeled TF/IDF Matrix ()
OUTPUT: Accuracy,Precision,Recall,F-Measure
.[\’? ] DeepAccuracy, DeepLoss

1. Repeat NumFolds

2. [Train,Test]=Random Split of 7" (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,DeepLoss]
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Train the Classifier using Training Data T
T = {Ticsn T = (T, L), Ty = [TF.IDF (kwy)]

L; € {pos,neg}
Classifier F:T - L
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for a given comment (Cmt):
C = Preprocessing(Cmt) s.t. C = {kwj},

j=1m¢
T = Vectorizer(C) = [TF. IDF(ij)]jzl .

predict L = Fo(T)
Error = |L - L]
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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)

Loy ooloiion oy, Jloel 51 o odwlcansay cds
boowile speSol il slapn o8 51 sslic
Error! Reference source s gl ;90 Vo 5o iolejl
aS 098 oo odalin Cawl oads ools Lis (F)not found.
oy oeile oy 68l jo cdelcawsa Cds laas
@ (Bolar pLal S halS 5wy VO (lie & pltsy
22,5 VY (e 0 Seited g 55 9 20,0 VF (e
95 22,0 V7 ol @y ool 5 slaps o531 5 sl 590
oo 2 p)lez 590 5l oo, Ve e 4 (Bolad S
Gloslags gy ;0 odeliwmods cds uiladl vgups YU
Slap o8l 5l osliinl b g golesiay (g, Jlosl 5 g
G50l Gl o8l den jo il (6,500 alise
Vb Coos 4 00,0 Y U YY (o p)lez 590 5l eile
o Slosladn gy 40 sdwliawsds cBs ailasl sgag
OA B YV G oyl o0 5l oleiinn by, Jles!
2oy ¥ Gliee ar ey 590 ool s o8l 5 wo o
Shgy 50 odwllawsds o ailasl segp YU Cuow @
orile laeia, sl po sledlaes 5 slosleSS (S 5
OkslS el g weps T e 4l oy
4 S g Sy 9 we)d VA Gl a4 Bola
@ oobe g slap oSl 5 sl ye0 5wy Y (e
3o, YO ol 4 Bolal K> g a0 Ve s
sdeliowsds cds slaidl sguge YU Coos 0 o)l 90
sl aes )3 losloan g (Sloslged (oSS A, 5
Qo3 Y B YO G polez 530 3l oomile S0l ol
Shgy 5o odwllawsd o ailasl se YU e @
Ol oy Gedile Slapia ;s8] 0 ST A (S 5
599 5 Seied g S, g (ol (LIS el
Ol 4 ooles o slagi 581 5 00)d Y (e 4 g
599 3l de,e YO e 4 Bolay K> g asyo T
la8ly g YU Coans @ e

Uni-gram

1 —— - —
09 § =———F /, —
08 R
: [~-Lr
07 £ / SGD
506 ~SVM
Z0s |=-NB
o1
<04 -
03
0.2
0.1
0 . . . . . : :
1 2 3 4 5 6 7 8 9 10

Number of Fold

Fod lee lade ojls s ol xS g
5 Obeiiy by edle Glapk sl jo cdnliassa
dod )0 Seiead Ggew S, 5 Bolal pbolS hals
S5 s Glejlaan 5 lelsss s, Slnfar by,
Sade 5l e doys Ve Gl 4 loslaan g (gloslagn
Sy Gl e Ko sleen o o onds fols
Sl alox il calisee slap 55Ul (55l jloges i

el 00l () = S5 5o oS )l 5 Lo Sl ool

— —]
0.8 i ! - -

Accuracy
o o o
[\S] e (=}

[=]

=]
o
=
-

SGD SVM NB

Precision
=
(s
il
), -
1]
[
il

0.4 - T -
0.2
0 L L L
RF LR SGD SVM NB
1
0.8
— 065 — li‘ = f_{ =
TG + 1 . .
(&S]
3
0.2
0 L L
RF LR SGD  SVM NB
1
0.8
5 = = B
= 0.6 +
@ + ! \ =
oy 1 +
=04
Lo
0.2
0

RF LR SGD SVM NB
alos 3l Cilizeo glaps 595l 5 5boT Hlages. (1 — JSi)
(Y 200) LSyl g )lere S il (1 Sleo

OA 2bo F oLl VFeY JLlo

&



WG)h»legiog audad o Siike (w)ld (g9 H0hs Sgug

“sbo pigo

(Jeligo Sl YU 57 ks 363 )90 anllias) (ko 9

(Figure - 4). Accuracy result of execution rounds using
different n-gram technics (Digikala)
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(Figure - 7). Machine learning algorithms result based on n-
gram technics on Senti-Pers comments
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