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Using Data Augmentation Techniques for Sentiment
Analysis of Users’ Opinions on Reopening of Schools
During the Covid-19 Epidemic

Marziye Mir and Samira Noferesti
Information Technology department, Faculty of Electrical and Computer Engineering,
Sistan and Baluchestan University, Zahedan, Iran

Abstract

Sentiment analysis, also called opinion mining, is one of the sub-areas of natural language processing
that aims to classify texts according to the sentiments, beliefs and attitudes expressed in them. In the
most current research, texts are divided into two "'positive’ and ""negative' categories. However, there
are also other categories such as good/bad" and agree/disagree, every one of which has its applications.
The purpose of this paper is to analyze the opinions expressed by users on social media about the
reopening of schools during the Covid-19 outbreak using supervised machine learning techniques, and
to classify them into two "‘agree™ and '‘disagree’ categories. Users' opinions, in this paper, are in
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Persian. The lack of sufficient datasets and also the low accuracy of natural language processing tools
are the most important problems of text processing in Persian. Due to the mentioned limitations, the use
of supervised machine learning algorithms and also the extraction of effective features for training
machine learning classifiers in Persian are facing a serious challenge.

In this paper, first, a small dataset of the users' opinions about the reopening of schools was collected
and manually labeled. Then, a combined method was used for data augmentation of the dataset. In the
proposed method, first, Persian sentences were translated into English. Then nouns, verbs and adjectives
of the English sentences were replaced with their synonyms. Next, the English sentences were translated
into Persian again. The new sentence with the class label of the initial sentence was added to the training
set. Thus, the size of the training set increased by 97 percent. After that, the efficiency of employing the
common pre-processing steps and using common feature sets in sentiment analysis of the English texts
for Persian were evaluated and the best of them were selected. Considering the low accuracy of the
Persian natural language processing tools, it was tried to select those features that were less dependent
on the tools. Finally, machine learning classification was used to determine agree/disagree class of the
user opinions of the test sets. The results of the experiments indicated that by applying the proposed
method for data augmentation and using selected features in this paper, 81 and 79 percent precision was
obtained for the polarity classification of opinions using SVM and CNN algorithms, respectively.

Keywords: Sentiment Analysis, Opinion mining, Supervised learning, Deep learning, Data
augmentation, Covid-19
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(Figure-1): The proposed method for polarity detection
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(Tabel-2): Effect of pre-processing on the performance

of the classification
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VE) L5 sl
¥l B8lge oz p b Ol s slaws
Ve lbes oz b L sl
vory 354 pamie GlS3ly oluss
V-ovy O53ly olass
VE.YY oz ,2 Jsb Lo

piodl (2l ilidee o bl iy f"'l" )
g o isls s b i)l pobeay Olla gunail
sols warw I ganail oL » e gbo S
Jhel 51 Jol> C”L“ Lawlodds  solaiwl LSW)VT


http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-20 ]

[ DOI: 10.61186/jsdp.21.2.3]

Jhesl 51 G Gislesl ol a5 col i canloas
G5y o YoV Gise 0 ol alds gl bl i
dcgorme g Cuwldid ) § alxl colbacgeme Mo
OB5ls o olyemay Jgaz slaw 5253 cadsl sla S
Soy &l cwl eadbilen i dlex 5l Jol>
Sy Asgeme Slsisdy ol Bilon s ez 3l
L (V) Jooo Gllae a5 cosloads a8 3 i al
Snaiel (sly 2o, VF como 5 Folire o] 655 1S4,

Cawlodal Cawsdy ylaiin oy crile

Gl (o) 2 oui B yro o S g b (Y- Jgu)
(Table-3): Effect of the introduced features on the
performance of the classification

Fle | Gl | 28| como S degeme
Yo ve | vo vs {976 oz )
V¥ Vo | Ve[ ve { sonaslad}
Yy YA | vy YA 1 Simaly e y0)

Comdad (Sl C"’.)Q}

£\ sY | sy Y | e OS5l L aler
{PerSent

A YA | AY VA | b Sinly o}
(2bgs ((Kly c,o')a}

va va | A Ao | eyl s oB5ly Luils )
{65 @y

(2bgs ( Sly c,a')o}

v wl vs vy osl 9 OBl el
J8 e (B mye

{alox

degoa oo ovalin (V) Jgaz )0 o5 jbiles
OBy @bss eSS (Sly oSy sla S
b @l ot S8 a0l 5 OBl 8
4o a5 ailaals ol eady il (6,80l wnaad (glp
ol az gl S0 caloads solatwl oyl 5l L sl
wile (oS 05 0 @l Sl Sy 5l Fr &S ool
OBl SO bl o codad b alox J2b o Saie
OF $9) » osdplml Gl ey el js A s
ol [ wiload gundad Cds g del oS
ailosls gals 1) lociay Jloyp il anaal SIS
el g8 b5 50 09250 la Il o s Lol cle
oz Jod (g bie (Shs b oalal, o ol sba
hade, lapi Sl o5 CBs ol onl el o
ol o1 G Gla Sz 5 o) 0k > O
sk 53 dele 2ol phaty, slalhs (&g,

Giall e slieds b e silele g ceadoly Vs
ad Selxl laisley] jo0 a5 o)l gandil s

ez 595 2 L) Joox 0 pew > o
Sbady ) a5 090 oo onnlive .Cowlazd I aloul Slas,
30 el Calesls ralS wsye g0 |y gosddds cds
Joloo b o e o imgh 5l (6 ke o o5 el Jb>
ol Jdoay) sbasy) ( oedSl g o Olules
6 (s S S Galiee L3I L LSy 85l
gonail oSl LS Rl e e
Lg oucld 9 )Lol.w B kSMJ)ls UL') ‘UJ‘\)PBl) sCawlaisls
S oW 5l (S cwl Sglaie wdSSE oL
b, S8 el 0 a5 el e 4 by
G5 aelgd ses 5l cl ole e S,5T
)10 357y oSl 5 50 a5 Azl atile Gy pui B>
o J] oSS il Sz o5 052
aile) (L3 AlS @ ez ladilis 5 Jgrie Sles
dl_bdgu dj)} g‘;@l{dj) ‘("Le‘).lzsll 5 "L}'L_;,))_.," ‘"‘)AII
kol Bgy> g iy 5l (B0 b Jomie Sled g o
Glas" gl zils™ o Ml Wged sl (o, B 55l
Cao Blis "olas e Mol A Jlb e el e
raite S5 d(Cal aadS 51 case by jo 5 deld
dibe juSe gz g Mo asle JLdl sa
sl g8 de Oiwe Judoas M w lae" g Meas™
g M 13,95 p3Y S80Sl o)l (b5 )0 pbass,
el 4 e G5ly pbads; (cwdSSH L) B
shoaall ol cpla cwlad godad cds
Lawloads JUEHE 0 u.:bé\.w)
L iloas Bi> Laso)‘j)),tb ) Jﬁ"‘? B ‘n)l.@‘.? cJ> 59
oz 3l a5 pgo > L anslin jo laojly) e Bis
oalS de oS Cds S e eolaiul sas Jb
Yo Wil5 8 L o 85ly Ol jo aSyl g 09 YL
il Bdx e 3l G5l ol Weid jalls aosly; e
(ilodley Sliles (1 g5, 2 a5 lalez 4 aslol o
o (enloos ‘al.?u‘ Lmo)\ﬁ)).a: B> o o‘)"5 (:..]cuu
g g0 38T 0D 31S 5 ien

@b oS o SRy U b))
2550 b (1) Jouzr 53 ks (sunails i 650
ol il QLS n S sla Shg acgerne
on b obl Rl gl pletsy by

Fo 2be Y oLl 1FY Jl


http://dx.doi.org/10.61186/jsdp.21.2.3
http://jsdp.rcisp.ac.ir/article-1-1385-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-20 ]

[ DOI: 10.61186/jsdp.21.2.3]

14-33995 (545 40 Y9 ) )Ide HLIS L 6L YL Slwbwal Jud=xs gl (2l 33le 31 sl gy (5 a5 )5y

&

g5 Sl (ol by B3l 3 edemn lalsie pled!
JIo ety casloais &l o1 (gl aBs by, jeim
Ses GBly pleal &) 5o (25 (eile dex 5 sl
ool e 25 a5 cl pl o IS asS o
Sgdige adl Aoz lon Lue gl 2 05 50 51 g
Sy90 dolodcgeza ;o a5 oS ez gl Sl
ool el e el i s slas  eolaal
ol 45 29 el wlgi Gaaz a6l Bigel g 3,5
b pladslie b oB3ly 09,5 sl b plgon | JSoiee
Gl (oS 5 gy 550 hYs plu 0 o s3g0>
e 4 s aily iigelacsame &3lail ,o (o i

5 SR Az oSS 3l e bl e
5o Ll ccwloass eolatwl ol 85l L ool
L LSS oolal L,y ol e (515 L (0301
Ol 09 e 2 50 b 5 Slas L LSt (JL
Sl il (om0 B aw ol ol s asloas
sl a4 wes e Lis (0) Jgu el ples wisle
9 0)‘.) ‘_g);YL: o_:l)lf Slas 9 JL‘.‘B‘ GGALM‘ os)fd.w »
BP0 o 4w o o_.;)i:b et Casloals Jol>
—o0ls degazo 8310l iol38l 0 o ion 4y pomie j9S3w
Cawloads b yhg, plo b awglie jo (0o,097/7Y) Gl
5 Slio JUdl Kol Sl ol sy 53 sl
3 50 ol Pl &S csloads colaiul el
Loy cipa @bl i &5 cwl nl (0) Jour
oS Jlo o sl ooll oy g Slao (Jledl o035 @
5 ool (JLdl (30l b iy Gil8 &5 s
Lewlodds Jol> claw

2 ol b gl oy (bl anail o
Slr soliiy sy b 4l S Bolvassene (g,
ol ol sanasds o as,0A ) Cdoay glidlesls
P9y e 318 (6 5VL Cds b slaghs); b aalis
boldacgorme S 4 0l olidlesls (ol (golpaiy
el 2o 2AFFY ey ad sl

Fe 2l Vo, VFeY Jlo

plml grwpoar aler Jod pogbie i 9)lse
> OBSly eluln e Coa (S 8Ly 09
Cudte Gyuss Bud by jo a5 ol (] ol Al <58
(plple cwloads ools wjlae SlaSiL @l b
aS "ol basl gilre hygel” asle (glale>
Jedod) 0,5 o0 (e iz (o (Bl ell
Blao cuwzp ghilo ooldacgazme o ([Laxxld 554
alox £g090 bxil jo (@dly jo ool ol SLaS5L
Sl 9 "w)‘u\.n LS'LM‘f)L'" s"L_S)’L?LA u.u)g.n—‘" 5)1.3)0 as
odldacgazme ;o Lol= >0 a5 Canl Cuwal Bl S
B e S plaieas wlgice 5 Cand 35250

=

S5

bi-Y-¥f

<l dlesls

(l¥lodls sln eolerin (bgy @bl bl Hsbhen
50 4 Bolay & lai Y Jels adgl soloacgomme locl

Sle eoleiay 9y

Ohisel degarme Cewlodd peands (y3031 5 (Biel (A
Bgos Cumgd Lo yaojl degame g digas OFY (gl,lo
Sloads Sl sl a yae)l degeme (sladiges .l
ez R S (o g Blye conz p Doz Sl (e &S
9y bl Slr pialejl 9 pupw aidly atls Al
ISy s GialoT o enlazd § alil ool
hoz S5 5l oo 0l g ol @ ST n dex
5o Cawloads oolaiwl Bol e (5l ool b ouis
Loty Jop omtle anail S (F) Uy
03ls (glaasgaza 5 adsl solsacsarme (g9, » s

Cawloads auslae (hg, 90 oyl 51 Jol>

5 5 93 9 (S dox T (g5 duans Lo (P~ Jgu)
(Table-4): Comparison of back-translation
and combined methods
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performance
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(Table-5): Efficiency of the proposed method for data
augmentation with the replacement of synonym words for
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6 Multichannel Convolutional Neural Network

1 Convolutional Neural Network
2 Embedding

3 Max-Pooling

4 Fully connected

5 Dropout
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