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Abstract—Sentiment analysis is an important part of natural
language processing (NLP). This study evaluated the sentiment of
Romanized Sindhi Text (RST) using a hybrid approach and
ground truth values. The methodology of sentiment analysis
involves three major steps: input data, process on tool, analysis of
data and evaluation of results. One hundred RST sentences were
used in this study's sentiment analysis, which can be positive,
neutral, or negative. The statements in the corpus of this study
are simple to understand and are used in everyday life. This
research used an online Python tool to process a text and get
results in the form of outcomes. The results showed that 86% of
the sentences have neutral sentiments, 9% of the total results of
sentiment analysis have negative sentiments, and only 5% of
sentences of Romanized Sindhi Text have positive sentiments.
The accuracy of the RST was measured on an online calculator
and the value was 87.02% on the basis of ground truth values. An
error ratio of 12.98% was calculated on the basis accuracy found
on the online calculator of confusion matrix.
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. INTRODUCTION

Sentiment analysis is the most important task of NLP, in
which it analyses the community's opinions about social
actions such as social media apps, academic activities, and
technology [1, 2]. Sentiment analysis is the analysis of
opinions about users [3, 4]. The principle part of artificial
intelligence (Al) and man-made brainpower in NLP is to
measure the content and investigate the importance of the
content [5]. The information or text utilized for the Natural
Language Processing looks like unstructured and organized
information or text [6]. Text investigation is the cycle of
changing unstructured content information over to organized
content information as significant. Text examination utilized
apparatuses for a few contents and measured factual
information by utilizing artificial intelligence calculations [7].
Text investigation is additionally used to assess the client's
assessment, and item audits with criticism are used to give a
better reaction to future assignments. Text is utilized to
recognize examples, and the fundamental thought of the
examination comes from various wellsprings of data.
Sentiment analysis is mostly used for the analysis of comments
about any product or any other social activity [8, 9].

This research focused on the Romanization of Sindhi
language by using hybrid model for the evaluation/analysis of
sentiments. After the analysis of results on tool, author
evaluates the results on the basis of ground truth / reality basis.
The significance of this research study is to evaluate the results
of tool and actual aim of the sentence in selected language.

Sentiment Analysis applied in this study project on 100
sentences of RST. Sentiment Analysis is done on the online
Python tool and it may the result in Positive, Neutral and
Negative Sentiments. After the task performed on tool, all
sentiments were compared on ground truth values and accuracy
was measured as 87.02%.

1. STRUCTURE OF ROMANIZED SINDHI TEXT

Structure of sentiment analysis of RST is same as English
language [10]. The structure of Romanized Sindhi Text depend
upon the three main attribute of grammar as like: subject a
Verb a Object, same as like an English sentence [11]. The
structure of Romanized Sindhi Text is easy to understand by
the tool and it recognized the sentence by using above three
attributes and it may give better output [12].
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Fig. 1. Research methodology of sentiment analysis.
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Fig. 1 show the methodology of sentiment analysis of RST
depends on three major steps such as: Input data, Process on
tool, analysis of data and evaluation of results. According to
the first step of the methodology, input data is collected. The
data in the RST is the input data in the form of sentences. After
this step, the data is processed on a tool in the shape of
sentences, but the sentences may be single or multiple. After
the second step of processing, tool is to analyze the data and it
may the output results in the shape of sentiments. These
sentiments are positive, neutral and negative.

Il ANALYSIS OF ROMANIZED SINDHI TEXT ANALYSIS

One Hundred RST sentences were used in this study's
sentiment analysis. A text's sentiment can be positive, neutral,
or negative [13-15]. The statements in the corpus of this study
are simple to understand. These sentences are used in everyday
life. A data set is a fundamental element of research and is used
as input towards the online Python tool (as shown in Fig. 2),
which then processes a text and gets results in the form of
outcomes. Sentiment analysis results, on the basis of ground
truth value Data set of this research, is shown in below Table I.

Sentiment Analysis with Python NLTK Text Classification

This s a demonstration of sentiment analysis using a NLT 4 powered text classification process. It can tell you whether it
thinks the text you enter below expresses positive sentiment, negative sentiment, or if i's neutral. Using hierarchical

classification, neutraliy is determined first. and sentiment polanty is determined second, but only if the text is not neutral

Analyze Sentiment Sentiment Analysis Results

Language
english ~ The text is neutral
Enter text
T hen doct
oun shen docter The final sentiment is determined by looking at the classification
probabilities below.

Subjectivity

* neutral: 0.8
 polar 0.2

Enter up to 50000 characters
:Analyze
Fig. 2. Input/output view of online Python tool.
TABLE I. SENTIMENT ANALYSIS OF ROMANIZED SINDHI SENTENCE
Sindhi Romanized Sindhi Sentiment Ground
# . through
Sentence Sentence Analysis
value
1 Sl ol o5 Toun ahen doctor Thetnt s neutral Neutral
SRR Maa’n ahiyan
Ls olal e . The toxtis neutra
2 2 8L plal ¢ shagrid tral Neutral
3 2 OAS e Maa’n khedan rand The exts neutral Neutral
4 b ol ol Maa’n piyan pani The textis neutral Neutral
5 Sl sk e Ali maryo nang The et s noutral Neutral
. < < ‘ - -
6 ?)‘ s =l Er?:tor sadiyo mariz - Neutral
7 gy AT o He ahy bad surat The textis neg Negative
8 b sl gl Maa’n likhyo khat Thetext s neutral Neutral
9 Glie= 55 e Maa’n parhyo kitab The e s neutral Neutral
10 08 0k 5 Toun sadyo ghar Tretets eutral Negative

# Sindhi Romanized Sindhi Sentime_nt tcimrrgtdg?]
Sentence Sentence Analysis value
11 o= = e Maa’n kayo kam The textis neutral Neutral
12 S8 3 5 Toun budho gano The tets neutal Neutral
13 B EETETHILEN Hina tourdyo glass Thetextis neutral Negative
14 s s o x‘;\;\l‘" ;‘ZO kholiyo | Lt e Neutral
15 S S e Maa’n sikhi English | Tettsneutal Neutral
16 Oeils AL Toun thai chanhe The fextis neutral Neutral
17 :Aj‘yap > Ir?glrj]bsorat N | Neutral
18 i ol o5 Toun ahen kino The textis neural Negative
19 = o5 oml Ahen toun thek Thelots eutral Neutral
20 S =iy e Kuto bhonke tho Tretextis neutral Neutral
21 de=d )l sSd ole Maa’n likhyo article | Tetedsneural Neutral
22 gl S Irum waihu hite The fertis neutral Neutral
23 3 al (SO Moun khe ahe dukh | et neutal Neutral
24 s el gl Maa’n ahiyan khush | Tettineual Neutral
25 e e ﬁﬁ;a uthee beehu | o o Neutral
26 il el 058 Toun ahen ustad The extis neutral Neutral
27 Sl s e g’f;‘ghnl sikhan thi | Neutral
28 Gue B s e Ir:w/[;;; n o sikhan thi | e Neutral
29 085 sk e Ali maryo wagoon Thetentis neutral Negative
30 :if“ o = Ali waihu kursi te Thetentis neutral Neutral
31 gl e Anam achu Tre textis neutral Neutral
32 wal A sl E:c? ho kharab ahy | neg Negative
33 &l Sl Gandagi ahybadte | mewxisneg | Negative
34 il e Maa’n ahiyan ustad The fexts neutral Neutral
35 j; . onl s dC::tor ahin - toun || Neutral
36 | oegacl | Man halai | el | Neutral
37 R 4! axd Qgﬁ:’nu ach  hite The textis neutral Neutral
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4 Sindhi Romanized Sindhi Sentiment f;:gtgﬂ # Sindhi Romanized Sindhi Sentiment tcimrrgtdg?]
Sentence Sentence Analysis value Sentence Sentence Analysis value
PR = ) .
38 j oC zgﬁzcﬁ wanjan tho | s | Neutral 64 | wl S S8 | Sarakhae thi amb Tewtsnedal | Neutral
39 o Sl 5 cpual Ahin toun shagrid The text s neutral. Neutral 65 O ol = Kair ahen Toun The textis neutral Neutral
40 Jehgl gl Ahyan Maa’n doctor | Tretedisneutral Neutral 66 A ERPENE Peeu joww nalo The textis neutral. Neutral
41 il ol 2 5 Huoaa ahe ustad The text s neutral Neutral 67 S gl Maau joww nalo The textis neutral Neutral
] .
22 iﬂgﬂ: S Use I\Lﬂoc:]l:jrl) nkrr]r?a eé:]he kam — Neutral 68 RERRP Bhau joww nalo The tertis neutral Neutral
<l 8wy o5 | Toun  rahen  tho . .
. The text is neutral ELys] een joww nalo The textis neutral eutra
43 geald Nawabshah maen rl | Neutral 69 S Bheen j I I | Neutral
5 ORI S FPIR DX i i
44 I O Toun khado amb The textis neutral Neutral 70 M @ T Mai kayan  thi The textis neutral Neutral
osila pasand chanwar
250 & @9 ¢ | Huoa dore thi road ar T
45 - te Thetextis neutral. Neutral 71 o (Al pia Sanam ahe hete The testis neutral. Neutral
. 3 Lﬁ’ Lﬁ 9 : - i
46 :J: o Ip\)/:lalenI(Ij pilz(;gan thi The text s neutral. Neutral 72 tlo oaigie al A :Zau ahy - mounhje Thetextis neutral. Neutral
s He kre tho o He ahy mounjoww
47 ‘):Ay Lff “* | nazarandaz  moun | mewsrasl | Negative & el Al 2 peeu Y ) meensneural | Neutral
s UR D khe
1 . ... A i i e textis I
48 Dhdisp ol (A He ahy hushiyar The textis neutral. Positive " & Pl Ali ahe hete e Neutral
e A ke O ’ i Liad ATl ctertis
49 ;:;El e ggizn?j keﬁ:yan thi The text is neutral Neutral » ? @ Sara ahe ustad fretene Neutral
. e 5 les . 5 yies) 718l etextis
50 ;\; ole B ol IF;zis};arl]r:j ket?; Maan | _ Neutral 76 =l A8 Igra ahy doctor The tertis neutral Neutral
&8 8 oS gl | Maa'n khedan  thi 77 |5k 8| Manmho o pasad | | Neutra
51 Ju i i football The text is neutral Neutral BELENG Kan tha chanwar
" - G g= 2 séls | Mannho pasand kan
i HIAS Y ’ * . e textis L
52 < ;, v lc\;[;::éli(:t khedan thi | o | Neutral 8 Jsila doy tha umarial chanwar | el | Neutral
; G g= 2 sfls | Mannho pasand kan B
53 Glie= ol 5y gl m&%n parhan tho | _ i | Neutral & Oedla tha chanhe meeisneutel | Neutral
_ — & & oas | Tawha waitha ahiyo :
54 gr= e 08 'r[]%lijr; h;gadad kande - Positive 80 Tl s bhaghal bad te The fextis Neg Negative
- - ; Tawha bad sourat .
(e : Y] e text is
55 1 s pla o5 Toun halyo wanj R Neutral 81 sl G la aahivo The fext is Neg Negative
whe hanne y
- _ _ = S S gl | Asan sabhni khy hik
56 & = g 08 ¢ | Kichro ahy bad te Tewnisneg | Negative 82 sisk oY > % | biay je lae Positive | Thetexispos Positive
T aen ghar mean o208 B8 7 o soach rakhan ghurjy
- . . T e Tawha jow nandho
57 SOodsSw Torin tho bad khe The textis neg Negative 83 éi jia):m ;‘Sy bhau dadho bad | Tewienes | Negative
¢ . .. | Toun pahinje ghar = klrdz?_rahy
)}-S e O8N je parhae je &= )& ¢ 2w | Masjid aen ghar khy
58 sk oY > 00l lae Positive | [EeiEpos Positive 84 sk OS, <l | saff rakhan Positive | Thetextis pos Positive
Al g . . {IPAILS
Ot S sochindo ahin oA 5 soach ahy
™ - - - . 3K o f
d= d=ls e [ 1lim hasil karan hik - 85 O & oS 05 | Toun  kheden thi || Neytral
59 sy sudly == | Positive rasto ahy | Thetetspos Positive b moun san
» zindagi guzarin jow P
% Go= 5wk | 1lim sikhi kry biyan 86 208 Al Dabho ahy gahro meensreral | Neutral
60 Sk O S| khe saikharinn | Theteitis pos Positive - -
SRS Positive galh ahy 87 bt e Maa’n detho bhli | Lt | Neutral
L s | Tawha jow ahy - khe
61 i'&ﬁ i bhaghal bad aen | Thetextisneg Negative L
SHON = Kursi 88 R A = Kuto ahe hete The text s neutral Neutral
o zs s o5 | Toun halyo wanj » i ool o
62 = e hanne maherbani kre | TS | Neutral 89 ’J.,r; .,"% 7O Eﬁ;:\iShgalhaeen tho | evewrs | Neutral
63 S ot Sl Ali sumhe tho The text s heutral Neutral 90 s 43 S l’:lr?: wesaryo asann | Neutral
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Table Il and Fig. 3. According to the results of the Python tool,
573 sentences had neutral, 12 sentences had negative, and 8
sentences had positive sentiments on the sentences of RST.
According to the results of ground truth values 323 sentences
had neutral meaning, 64 sentences had negative meaning, and
208 sentences had positive meaning in the RST.

. Sindhi Romanized Sindhi | Sentiment tclirr‘;‘dgﬂ
Sentence Sentence Analysis value
91 ECSIRS Naa drejow The textis neutral Neutral

92 S sl o Toun galhayo koor Treterieneural | Negative
93 RIXEN: Khanno chahen Tetetisneutral. | Neutral

94 o sl 4 Naa acho hete The text s neutral Negative
95 Sl el Bilii dorhe thi Tretisneutral | Neutral
96 ot Al A He ahy tom Treetisneutral | Neutral
97 sl G Wanu ahe wadho Tretisneutal | Neutral
98 e R ol Sijh ahy garam Trettineura. | Neutral
99 == S8k Maa’n khado cake The textis neutral. Neutral

Table | shows the data set of the research, which depends
on one hundred sentences of RST. The data was obtained from
the RST, which was obtained from different sources. Sentiment
Analysis RST was done on the online Python tool. The
obtained results of sentiment analysis are in the form of
positive text, neutral text, and negative text. From the output
results of the Python tool, 573 sentences have neutral
sentiments, 8 sentences have positive sentiments, and 12
sentences have negative sentiments. After the task was
performed on the tool, all sentiments were compared based on
ground truth values.

V. ALGORITHM FOR THE SENTIMENT ANALYSIS OF
ROMANIZED TEXT (SINDHI)
Start

Take input: In sentence form of RST
Apply: apply one by one sentence till 100 sentences.

Analysis on tool: Analysis on the tool results (Neu, Neg
and Positive) based on input sentence.

Evaluation: based on the ground truth values.

Process: Sentence run on tool Repeat steps 2 to 6 when get
appropriate

End

V. EVALUATION OF ROMANIZED SINDHI TEXT

Results are evaluated based on RST's sentiment analysis,
which is carried out using a web-based Python tool and ground
truth values. The one hundred sentences in the RST are
subjected to a sentiment analysis examination. The evaluation
of RST is based on two key elements of the research, the first
being the ground truth values and the second being the online
Python tool. The results came from tool are in three categories
of the sentiments positive, neutral and negative as shown in

TABLE II. SENTIMENTS ANALYSIS OF RST PYTHON VS GROUND TRUTH
VALUES.
S. No. Sentiment Analysis By Python | Ground Truth Values
1 Neutral 86 76
2 Negative 9 17
3 Positive 5 7
Total 100 100
100
90
80
70
[%2]
8 60
c
] 50
5
] 40
5 30
S 20
P4
0 —
0 il |
Neutral Negative Positive
® Analysis on Python 86 9 5
u Ground Truth Values 76 17 7

Fig. 3. Comparison of sentiment analysis (python tool and ground truth
values).

According to the results of RST on Python, 86% of the
sentences have neutral sentiments, 9% of the total results of
sentiment analysis have negative sentiments, and only 5% of
the total sentences of Romanized Sindhi Text have positive
sentiments, as shown in Fig. 4.

= Neutral

m Negative

Positive

Fig. 4. Analysis of sentiments on online python tool.

As the results of RST on Ground Truth Values of sentiment
analysis show, 76% of the sentences have neutral sentiments,
17% of the total results of sentiment analysis have negative
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sentiments, and only 7% of the total sentences of RST have
positive sentiments. Analysis of sentiments for RST on Python
Tool is shown in Fig. 5.

m Neutral

m Negative

Positive

Fig. 5. Analysis of sentiments on ground truth values.

VI. ACCURACY OF SENTIMENT ANALYSIS OF ROMANIZED
SINDHI TEXT

Sentiment analysis of RST has been done using the online
Python tool for 100 sentences. In sentiment analysis, positive,
negative, and neutral sentiments were measured. Output results
of the sentiment from tool were compared with the Ground
Truth Value of the sentences. After performing the task of
sentiment analysis, the accuracy of the output results from the
tool was measured on the basis of the ground truth values of
the sentences [16, 17].

For the accuracy evaluation, a confusion matrix has been
created on the basis of ground truth values, as shown in Table
I1, True Negative (TNeg), True Positive (TP), True Neutral
(TNeu), False Neutral (FNeu), False Positive (FP), and False
Negative (FNeg) [16]. After calculating the values of the
parameters from the confusion matrix, the accuracy of the RST
was measured on an online calculator, and the value is 87.02%
on the basis of ground truth values as shown in Fig. 6. Also,
error ratio of 12.98% was calculated on the basis of accuracy
found on online calculator of confusion matrix.

TNeg = Both values (Ground truth value and tool (Python)
are negative.

TP = Both values (Ground truth value and tool (Python) are
positive.

FP = Ground truth values are negative or neutral and values
from tool (Python) are positive.

FNeg = Ground truth values are positive or neutral and
values from tool (Python) are negative.

Vol. 14, No. 3, 2023

TABLE Ill.  CONFUSION MATRIX ON THE BASIS OF GROUND TRUTH
VALUES
S. No. FNeg FP TP TNeg
1 0 0 1 0
2 0 0 1 0
3 0 0 1 0
4 0 0 1 0
5 0 0 1 0
6 0 0 1 0
7 0 0 0 1
8 0 0 1 0
9 0 0 1 0
10 0 1 0 0
Total 2 8 81 9
Veasure Value Durivations
Sty ] TPR=TRI(TP+ PN
Sty £ SPC=TN/(FP+ TH
Precision 0 PPV TRI(TP + P
Negrtve Pracictve Vale 03000 NPV TN/ (TN = FN)
Faise Postve Rata 0803 FPR=FPIFP+ TN
Faise Discovery Rate ) FOR=FPI{FP+ TP)
Faisa Negation Rate 1
hecuracy ome
F1 Score 052%0
Maews Coreigtion Coeficnnt (X111 TP TN-FPF
Fig. 6. Accuracy of confusion matrix on online calculator.
VII. ISSUES OF SENTIMENT ANALYSIS OF ROMANIZED

SINDHI TEXT

Sentiment analysis of RST has been done on the online
Python tool for 100 sentences. But during, before, and after
performing the task of sentiment analysis on RST, faced issues
with the completion of this task [18, 19]. While performing the
task of sentiment analysis on RST, positive sentences were not
identified by the tool (Python), but after the characters of the
Romanized text were changed, and then the results came. Other
issues are discussed below:

1) Even when a single word (positive or negative) is used
for sentiment analysis on tool, output result was a neutral
sentiment.

2) Input sentences were interrogative used for sentiment
analysis, but the results were neutral sentiment.

3) When Punctuation was used as input in sentences, the
results were mostly neutral sentiment.
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4) Input sentences were used as Negative, but the results
were neutral sentiments. But for the negative sentences of
English word, bad is used in Romanized Sindhi sentences, the
result was negative.

5) Input sentences were used as Positive, but the results
were neutral sentiments. But for the positive sentences of
English word, positive were used in Romanized Sindhi
sentences, the result was positive.

6) When country name comes in any sentences output
comes as neutral.

7) When (ignore) word of English comes in sentences with
subject+verb+Object of Romanized Sindhi text used on tool
and the result came neutral.

8) Neutral output comes when sentences without subject
are used on tool.

VIII. CONCLUSION

In this research, sentiment analysis has been done on
Romanized Sindhi text using a machine learning tool (a hybrid
approach) and ground truth values. The machine learning tool
is a Python online tool that is freely available to perform
different tasks of NLP by using input text. In this task, we used
a data set of RST. Sentiment Analysis of RST has been done
on 593 sentences, and the sentiments of the sentences are
positive, negative, and neural. According to the results for the
sentences of RST on the Python tool of sentiment analysis,
86% of the total sentences have neutral sentiments and as per
Ground Truth Values of Sentiment Analysis 76% of the
sentences have neutral sentiments. The overall accuracy of the
sentiment analysis was measured from the confusion matrix,
and the accuracy is 87.02%. Sentiment analysis of RST has
been done using the online Python tool for the one hundred
sentences. In sentiment analysis, positive, negative, and neutral
sentiments were measured. Output results of the sentiment
from tool were compared with the Ground Truth Value of the
sentences. After performing the task of sentiment analysis, the
accuracy of the output results from the tool was measured on
the basis of the ground truth values of the sentences [16, 17].
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