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Abstract

Objectives: The Sindhi language is given more importance in Sindh's
educational institutions than other regional languages, and the majority of
the population uses it in today's mobile programs, letters, text messages and
other text conversations. Research is needed to analyze the Sindhi corpus,
as communication over computer systems and mobile phones is growing
significantly. This research study focuses on the Sindhi alphabet and performs
different tasks on the corpus. Methods: Data collection was conducted from
available resources, and a corpus was created in Sindhi and English. Twenty
patterns of letters are used, three dot alignments are used in the letters, and six
symbols are used for making letters. After the collection, data was explored and
analyzed with different tasks. Findings: The corpus of Sindhi text is being built
due to its importance for language, linguistics and other developments in NLP.
This research study focuses on statically analyzing the Sindhi-English corpus
through reality basis, finding that there are two small words (¢ and ;) and
three biggest words (s ,olive=ls and ¢s%). The letter 7 is used as a single
letter in Sindhi alphabets, with the minimum frequently occurring letter being
consonant and the maximum frequently being . vowel. Novelty: Text
analysis is an important area in data mining and in other research, and this
research study focuses on statically analyzing the Sindhi-English corpus
through statically on reality basis. The author explores orthography and
Sindhi composition of copra, and recommends that the Romanized languages
data be used in Sindhi as well. Preprocessing is not easy due to lack of
resources, and the character conversion model has generated two languages.
Keywords: Sindhi; Language exploration; Corpus; Statistical Analysis; pattern
of letters; Text conversation
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1 Introduction

The Indo-Aryan language family belongs to the wider family of Indo-European languages. The majority of these languages are
spoken in Pakistan, Bangladesh, Nepal, and North and Central India. Indo-Aryan languages are also spoken in the Maldives
and Sri Lanka, two neighboring island nations (V.

The major Indic languages have a rich history of writing and employ numerous scripts descended from the historic Brahmi
script. These scripts all represent nearly the same set of phonemes and have good grapheme-to-phoneme correlation. Each script
has a unique authorized range of code points in the Unicode standard due to the fact that the visual layout of the characters varies
greatly between languages. Urdu is the most well-known of these, using a script borrowed from Arabic, while Kashmiri, Punjabi,
and Sindhi are both Arabic- and Brahmi-derived ?). Central Indian and North-Eastern Indian languages, which historically
lacked a literary heritage, now use the Latin script or one of the many scripts descended from Brahmi ("),

Sindhi is a language of the Indo-Aryan family spoken mostly in Pakistan’s Sindh Province, while in India, Gujrat, Rajasthan,
and Maharashtra are the three most populous Sindhi-speaking regions®. It is the oldest spoken and written language in
Pakistan and is given more weight than other regional languages in Sindh’s educational institutions. The only regional tongue
that was formally taught at educational institutions by the British was Sindhi. More than 30 million people live in Pakistan
and 2.8 million people reside in India, with Sindhi as its official language and Urdu as the country’s official tongue. The Sindhi
language is the second most widely written language after Urdu®.

The creation of a humanoid, regarded as the most intelligent machine, is the ultimate goal of artificial intelligence ). The
interaction between people and computers needs to be carefully considered during this development process. In order to process
communication languages across technological dimensions, it is desirable to develop language tools (©).

The success rate of natural language processing applications such as machine translation, search engines, social networking,
word segmentation, proofreading, information retrieval, and natural language understanding is improved by spell checking,
one of the most thoroughly explored NLP jobs ).

Written communication requires scripts that include specific characters, literals, and rules. There are significant structural
differences among these characters and rules. Indian and Pakistani languages have a large number of half letters, which
contribute to their extensive vocabulary. Due to their extensive vocabulary, these languages are more challenging to learn than
western languages like English .

This study examines the current state of Sindhi corpus construction and explores issues like corpus gathering, tokenization,
and preprocessing. It also examines orthography and script in relation to corpus formation. Corpora, the plural form of corpus,
are used to refer to extremely large text data sets that contain millions and billions of text records”). Different text corpora
have been created in various languages of various countries languages®). The lack of resources for computational linguistics
and research made the task of natural language processing particularly difficult®.

Extensive, specific Sindhi computational linguistic research is crucial and vital for the development and maturity of the
corpus. The Sindhi tag set must be designed prior to the POS of the corpus being tagged !?). The statistical analysis of the
Sindhi corpus is a subject that has to be thoroughly investigated ©.

This article addresses issues such as data mining and pre-processing when creating a Sindhi corpus ). The author explores
the orthography and Sindhi composition of copra12). Preprocessing is not easy due to the minimum availability of resources for
computational linguistics and exploration and the creation of different textual data in many languages in different countries !,
The character conversion model has generated two languages. Analyzing language, the author recommended that the Romance
language data be used in Sindhi as well.

2 Methodology

This research study focuses on Sindhi Language alphabet and perform different task on corpus as shown in Figure 1. Sindhi is
divided into three groups (patterns, symbols and dots). In the first phase of the research study, which was data collection, which
was collected from the AwamiAwaz newspaper (!4, the corpus (Sindhi) was created as well as in English. In the Sindhi alphabet,
twenty patterns of letters are used; three dot alignments (top, center and bottom) are used in the letters and six symbols are used
to make the letters as shown in Figure 2. After the collection of corpus, data was explored statically and different tasks were
performed (Total Letters in corpus, Repeat Letter Used in Corpus, Used Letters Particular in Corpus, Tokenization, Biggest
Words and Smallest Words).
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Fig 1. Research Methodology for exploration of corpus

2.1 Sindhi Alphabet

Sindhi was a difficult language to learn, as it consisted of 52 letters compared to 39 letters in Urdu, 32 letters in Persian, 28 letters
in Arabic, and 26 letters in English. Its spelling and orthography were the same as Arabic, and it uses dots (single dot, double
dot, triple dot, four dots) in Sindhi scripts. Several arrangements of dots were found, sometimes below, above, inside, and of
the letters.

Sindhi Alphabet
CTCEEE™HCECH
w3 3u32235

300 d R8s =
S 7o
Fig 2. Sindhi Alphabet

Sindhi alphabet contains total fifty-two no. of letters to construct variety of words, sentences and documentations in Sindhi
Language!). Sindhi alphabet contains number of dots with different position of letters such as: top of letter, central of letter
and beneath of letter as shown in Figure 2. Sindhi letters have twenty patterns (P) of shapes which are described below Table 1.
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Table 1. Patterns of Sindhi Alphabet

Pattern Roman English Sindhi
P-1 One letter of alphabet that is alif |
P-2 Nine letters of alphabet as ba, baa, bha, ta,tha, taa, tha, sah,pa &L dSaoc @
p-3 Seven letters of alphabet as jum, jah, chah, cha, cha, ha, kha CCEEETC
P-4 Six letters of alphabet as dal, dha, dah, daah, zal Jaadaa
P-5 Three letters of alphabet as, ra, daah, zah 350
P-6 Two letters of alphabet as, seen, sheen oo
P-7 Two letters of alphabet as, suwad, zuwad e ua
P-8 Two letters of alphabet as, tuwah , zuwah Ll
P-9 Two letters of alphabet as, aeenh, gaecenh e
P-10 Two letters of alphabet as, feeh, faah G
P-11 One letter of alphabet as, kaaf t)
P-12 One letter of alphabet as, kaf =
P-13 Four letters of alphabet as, kha, gah,gha, ghan KE&
P-14 One letter of alphabet as, laam J
P-15 One letter of alphabet as, meem e
P-16 Two letter of alphabet as, naanh,noon 50
P-17 One letter of alphabet as, wao )
P-18 One letter of alphabet as, ha s
P-19 Comes one letter of alphabet as Hamza .
P-20 Comes one letter of alphabet as, yah ¢
2.2 Alignment of Dots

Basically, alignment of dots depends on three positions which are: Top of letter, Center of letter and beneath of letter as described
in Table 2. In top of dots in letter comes twenty letters, Center of dots in five letters and beneath of dots in eight letters with
different count of dots. Total number of dots used letter of Sindhi are: One dot letters with top position (©.=.& 2.02,5.¢ %),
secondly in beneath position letters with one dot ,<) and thirdly with center position letters of one dot @)- Two dot letters
with top position (£.3.3,<) beneath position letters with two dots (s,<*.2 ,+) and center position letters of two dots (z -z )- Three
dot letters with top position (.=, 3 %), beneath position letters with three dots (=) and center position letters of three dots (-
Four dot letters with top position (<.5.9), beneath position letters with four dots (=) and center position letters of four dots @

Table 2. Dots Alignment in Letters

Alignment of Dots

1. Top olgdugbh iy Riizaadsaa

2. Center EEECEC

3. Beneath ngd:ggn,.v%%n,:
2.3 Symbols
Major symbol of the Sindhi language are: almandah, nanh, hamza ,zabar, zeer, peehu (s ,-, - ,¢ ,&,) symbols used to in

writing style to pronounce properly. Otherwise sense does not match which word has written.

2.4 Statistical Analysis of Sindhi-English Corpus

A key factor in starting an investigation is the availability of the appropriate dataset. The NLP method is also implemented in the
dataset and the results are fully analyzed based on the dataset. The Sindhi training dataset is not yet available for research (19,
The major gaps in Sindhi language have b een identified and resource availability is minimal. In below Table 3, Corpus of
Sindhi-English contain Nineteen (19) words, sixty nine (69) letters with seventy two (72) dots two symbols and one full stop
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(.) punctuation are used in the Sindhi sentence. In Sindhi text without, using of dots and symbol in writing style does not give
any sense of understanding. In English corpus of Sindhi words contain seventeen (17) words with eighty (80) letters, four (04)
dots and no any symbol. Only one punctuation full stop (.) is used, and the detailed description of Sindhu-English is shown in
Table 4.

Table 3. Corpus of Sindhi-English

Language Corpus
Sindhi (19
603 Ol @ s O e 5 s o Do St g s ) ¢ Gl
ala s e
English Talks between the two boards are in the final stages of the series between Pakistan and

England.

Table 4. Exploration of Corpus of Sindhi-English

Exploration of Corpus

Total Letters in corpus B
GO0l p g oedde) s glas=la
Eo 0009 g0 ¢O dsigdh ¢z Jeue

Sindhi ol a wdzoe $og) vsgedIE g
Repeat Letter Used in Corpus )
Qloya zs 26do) v

Used Letters Particular in Corpus B B
PSS o el Do 588 =0

T

Tokenization

-"ji_-_“j" ‘5_"6" ‘4-"@}" ‘3_" l:‘.- ’5 “" ‘2-"%" ‘l-"J”' e 11!
-"Lge—‘f" . IO_H‘“;'I’H ‘Q-F'Jjéﬂi" ‘S_H‘Hﬁ" ‘7_")"4)‘4-*‘" ‘6
'"Q}ﬁé—‘g" ‘14'"ﬁ" ‘13'"@}" ‘12-"‘;)%)}1‘" ‘11
‘19_"‘\-‘&“' ‘18-"@" ‘l7-"k=‘=_l;)4" ‘16_""-5)';‘" ‘15”

Biggest Words
'”L’JJ.‘-‘G“ jn M ]’5 3 ‘_ud» < 1:!:5

Smallest Words

P'%P" "(’;“"

Total Letters in corpus T,a, Lk s, b e t,ween,thetwob,o,
a,r,d,s,a,reinthefinalstag
e,50,f,t,h,e5,e,1,1,e,8b,e,t,w,e,e,n,Pa,

English k,i,s,t,a,n,a,n,d,e,n,81,a,n,d

Repeat Letter Used in Corpus t,a, i,k s,b,e,wyn,h,0,1,d,i, f.

Used Letters Particular in Corpus P

Tokenization “Talks”-1, between”-2,” the”-3) two’-4,
boards”-5.are”-6,” in”-7, the’-8, final”-9,
stages”-10,” of”-11, the”-12 series’-

13 “between”-14,”  Pakistan”-15,’and”-
16,England”-17.

Biggest Words Pakistan

Smallest Words In

According to and Khoso et al.(®) Dootio and Wagan (17 Sindhi has remained a language with limited resources and a poor
socio-economic status. In order to develop various kinds of algorithms and NLP-based solutions for the resolution of Sindhi
language difficulties, a scientific methodology is developed. An essential and fundamental component of the online Sindhi
parser is the statistical analysis. It examines the tokens grammatically and morphologically. The number of morphological
forms that match to Sindhi tokens is displayed by the morphological analyzer.

https://www.indjst.org/ 928


https://www.indjst.org/

Sodhar et al. / Indian Journal of Science and Technology 2023;16(12):924-931

3 Results and Discussion

The corpus of Sindhi text is being built due to its importance for language, linguistics and other Natural Language Processing
developments. Accessible resources on the internet are not sufficient to provide adequate data, but this is not an excuse to not
work on it. That’s why this research study focuses on statically analysis of Sindhi-English corpus through statically on reality
basis. In Sindhi alphabet contain fifty two letters with three different positions of dot and two symbols. In English alphabet
contains only twenty six letters with two (Capital and lower) forms. In capital letters of English alphabet no any dots but in
lower form have two dots one in “i” and second “j".

Exploration of the corpus is based on statistically, and in below Figure 3 exploration of Sindhi-English corpus is presented.
In the first phase of study discussed about Sindhi corpus performed six tasks based on the statistically such as: Total number
of letters in corpus sixty nine with seventy two dots, total number of repeated letters thirteen, total particular letters twenty,
tokenization of words nineteen, biggest words three and smallest words two were used. In second phase of study English corpus
of Sindhi also performed six same tasks as Sindhi. Tasks are: total number of letters eighty in corpus, with four dots, total number
of repeated letters fifteen, total particular letter one, tokenization of words eighteen, biggest word one and smallest word one.

80
70
60
50
40
30
20
0 - . —
Total Repeat Used o .
Lettersin | Letter Used Letters | Tokenizatio| Biggest Smallest
corols in Corpus Parti cular in n Words Words
w orp Corpus
mSindhi Corpus 68 13 20 19 3 2
mEnglish Corpus 73 15 1 17 1 1

Fig 3. Exploration of Sindhi-English Corpus

12
10
8
6
4
2 -
0 P- P-F!P- P- | P- | P-|P- P-%P-
P-1P-2P-3P-4P-SP-6P-7P-8P9 1511 1213 1415 1617 1819 20
mPatterns | 6 | 6 5|46 /3(0 0/ 0 0(0 1|2 4 48 52111

Fig 4. Patternsof Sindhi Corpus

https://www.indjst.org/ 929


https://www.indjst.org/

Sodhar et al. / Indian Journal of Science and Technology 2023;16(12):924-931

After statically analysis of Sindhi corpus, it seems that there are two small words (s and ¢) are used, three biggest words
(ins=ly, 28850 and O s¢1%) are used. These = 1s 5 2 @5 2 J o) o thirteen words are repeated words. Same way English
one small word (in) and one biggest word (Pakistan) used in the corpus.

Patterns of Sindhi is plays an important role in analysis / exploration. There are twenty pat-terns are used in the Sindhi corpus

as discussed in Table 1. In this research study fifteen pat-terns were explored in Sindhi corpus as shown in below Figure 4.
P-20 is used eleven times in the Corpus, but P-7 to P-11 were not explored in Sindhi Corpus. Pattern

The letter T is used as a single letter in Sindhi alphabets, with the minimum frequently occurring letter being consonant
were used X and the maximum frequently being .is vowel is used in this research. Full Stop (.) is not important for
information retrieval, search engines, and other text analysis processes. They are used to complete sentences and give a sense
of understanding.

4 Conclusion

This research study has focused on statically analyzing the Sindhi-English corpus through statically on reality basis. The first
phase of study discussed six tasks based on the statistically such as total number of letters in corpus sixty nine with seventy
two dots, total number of repeated letters thirteen, total particular letters twenty, tokenization of words nineteen, biggest words
three and smallest words two. Patterns of Sindhi play an important role in analysis and exploration, with twenty patterns used in
the Sindhi corpus. Full stop (.) words are not important for information retrieval, search engines, and other analysis processes
of the tax, but are used to complete sentences and give a sense of understanding. Pattern P-20 is used eleven times in the corpus,
but patterns P-7 to P-11 were not explored in the Sindhi corpus. Statistical analysis of the text is an important area in data mining
and research because it helps organizations extract useful data and information from text corpora. Future work research can
lead to analyzing the Sindhi Corpus statistically and can provide a solution for those who worked on corpus tasks in different
domain.
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