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Abstract

Advances in science and technology have made it no longer acceptable to have works
with a dubious author. Stylometry is a method that uses statistical analysis to
determine the author of a literary work. Author attribution methods rely heavily on
writing style; assuming that each person has unique style. Author identification is used
in areas such as plagiarism, criminology, and unspecified author identification. Due to
the fact that many factors are involved in identifying the author of texts, a method with
100% accuracy has not been presented so far, and researchers are still trying to find a
way to minimize computational errors. One of the methods that is claimed to have
good accuracy is Yule’s theory. In this article, Yule's theory and four other theories
have been combined to compare the vocabulary richness of the Munajat Khams 'Ashar
and the prays of Al-Sahifa al-Sajjadiyya. Then, Using descriptive-analytical method
and explanation of statistical datas, the correctness of the attribution of Munajat
Khams 'Ashar to Imam Sajjad (PBUH) has been investigated. The results show the
high accuracy of the calculations and the independence of the output of the theories to
the length of the text. Also, due to the slight difference between the vocabulary
richness of the Munajat Khams 'Ashar and the prays of Al-Sahifa al-Sajjadiyya, its
attribution to Imam Sajjad (PBUH) is confirmed.
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1. Introduction

The issue of attributing a text to someone who did not really write it, has
always been the focus of researchers. With the advancement of science in the
twentieth century, the need to prove the accuracy of attributing a text to a
particular author has intensified, and with the advancement of information
technology, the popularity of intelligent methods of author recognition has
increased. Today, to identify the author of a text, various methods are used,
one of the most important methods is study the writing style.

The study of writing style is a subset of the new rhetoric. The new rhetoric
aims at adding formal logic a field of reasoning, and applies whenever action
is linked to rationality (Perelman, 1971). In stylistics, using text reasoning and
analysis, characteristics are considered for the author's style.

A variety of methods for attribution have been proposed. There are three
main approaches: lexical methods, syntactic or grammatic methods, and
language-model methods, including methods based on compression (Zhao &
Zobel, 2005). In this article, the lexical method will be used. One of the most
practical lexical methods to achieve the author's style is the "vocabulary
richness" method. Unfortunately, the output of many methods depends on the
length of the text. Therefore, a method should be used that has the least
dependence on the length of the text. In this paper, we have combined five
theories to calculate vocabulary richness to achieve the most accurate results.

Research Question(s)

1. How accurate and reliable are the results of the five equations used in this
research?

2. How much does the output of the theories depend on the length of the text?

3. What is the difference between the vocabulary richness of Munajat
Khams 'Ashar and the prays of Al-Sahifa al-Sajjadiyya?
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2. Literature Review

Authorship attribution (AA) is the process of attempting to identify the likely
authorship of a given document, given a collection of documents whose
authorship is known (Bozkurt et al., 2007). The accepted assumption behind
AA is that every author writes in a distinct way; some writing characteristics
cannot be manipulated by the writer’s will, and therefore can be identified by
an automated process (Howedi & Mohd, 2014).

One of the fundamental sub-problems of AA is the extraction of the most
suitable features to represent the writing style of each author. This problem is
known as “stylometry” (Howedi et al., 2020, p. 1334). stylometry is defined as
those techniques that allow measure the style of an author by the identification
of its features of style (stylemas). Those stylemas, also called style markers,
are obtained from textual measurements normally calculated by statistical
methods (Escobedo et al., 2013, Stamatatos, 2009).

Some researchers have used a combination of some lexical richness
functions to achieve better results, namely: K proposed by Yule (1944), R
proposed by Honore (1979), W proposed by Brunet (1978), S proposed by
Sichel (1975), and D proposed by Simpson (1949) which are defined as
follows (Stamatatos et al., 2000):

K = mﬁ:Eﬁﬁ.}_;‘vl- —-N)
100 logN

Ca-(3)
W =nN""
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where:

Vi : is the number of words used exactly i times
N: Total number of words

V: Number of non-repetitive words

a: usually is fixed at 0.17

The final output for calculating vocabulary richness is obtained by
combining these five equations.

Since the series of narrators and the document of Munajat Khams 'Ashar is
not mentioned completely in the available sources, attributing it to Imam
Sajjad (PBUH) needs to be proved, so in this research, using stylometry
techniques, it is examined.

3. Methodology

In the present article, the correctness of attributing Munajat Khams 'Ashar to
Imam Sajjad (PBUH) is examined by sampling the prays of Al-Sahifa al-
Sajjadiyya and comparing his vocabulary richness with the Munajat Khams
'‘Ashar. Since, according to the claim, the output of the theories is not
dependent on the length of the text, two statistical populations are selected: the
first consists of prays which 80 words have been selected, and the second
consists of prayers With different number of words; Therefore, in addition to
comparing the vocabulary richness of the samples, the dependence of the
equations on the length of the text will also be examined. Also, From Munajat
Khams 'Ashar, we chose the first, fifth, tenth and fifteenth prays as samples.
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4, Results
The results show that:

1. The accuracy of the calculations is very high and therefore the output of
the theories is reliable.

2. The output of the theories was not dependent on the length of the text
and did not increase in proportion to the increase in the number of words.

3. There is not much difference between the vocabulary richness of
Munajat Khams 'Ashar and the prays of Al-Sahifa al-Sajjadiyya in both
statistical populations; Therefore, the correctness of attributing the Munajat
Khams 'Ashar to Imam Sajjad (PBUH) - from the perspective of stylometry
techniques - is proved.
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Table 1: Model Summary for the First Statistical Population
Model Summary

Adjusted R Stal. Error of
mModel R R Square Square the Estimate
1 Gag® 848

8485 00526

a. Predictors: (Constant), D, S, R, K, W
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Table 2: ANOVA Table for the First Statistical Population

ANOVA?
Sum of
Madel Sguares df Mean Square F Sig.
1 Regression 0a0 L} 010 364 066 000"
Residual 000 4 .0oo
Total 051 9

a. Dependent Variahle: Y
h. Predictors: (Constant), D, 8, R, K, W

Jae Gass cwlie daiasglis Sig =0.000< 0.05 jluae 45 (364.066) F luie yuiaan

8333 Jao 5o Sy 5o SlHuaS Sidi ) wansl wulaw ddas gl (oa G5 S5

d)ﬁbuao

sl 535 a5 (ol gae S5 Je 59T Sty ol ye 5 Lol sl (el 515

e.._uSu,a

Table 3: Calculation Table b0, b1, b2, b3, b4 and b5 for the First Statistical

Population

Coefficients?

Standardized

Unstandardized Coefficients Coefficients

Model B Std. Error Eeta t Sig.

1 (Constant) 2.242 040 55.674 .0oo
K -1.606E-5 .0oo -.040 -1.027 363
R 000 .000 -.042 -.955 304
W -.1658 0oy -.962 -23.471 .0oo
5 -.080 .0E =017 -.621 569
D 004 .008 013 524 628

a. DependentVariahle: ¥

ol ) @ pets Jl solel daela sl (bd G saes S5 Ualas g
Y=1.69744736- 0.00344369 K - 0.00122531 R - 0.11750253 W - 0.50246854 S +

34.48886474 D
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Figure 1: Matrix Scatter for the First Statistical Population
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Figure 2: Y-W diagram for the First Statistical Population
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Table 4: Variable Value of W in the Samples

W yuitie jlals  cilalis W juite jlais  Lew

11.85 ‘ Jof clatia 9.598 Ye les

11.14 ‘ o olabie 9.0596 Valeo

10.33 ‘ aas olabis 9.06 Ve lew

9.712 ‘ ol olabis 9.0008 YA leu
9.246 Y les
9.916 Yo les
10.0945 YA les
10.0945 ot lew
9.11993 Yles
9.5206 YVleo
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Table 5: Classification of the Prays of Al-Sahifa al-Sajjadiyya According to the
Number of Words
OF—ET—£ 1= - —YA-TI-Y 0-Y £ YT . —YA-YA-Y1-)4-VA-) 0-) \ -\ - —4-A-V b S slales
LA R N A L e L A i S S A L L st slales
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Table 6: Selected Prays for the Second Statistical Population
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Table 7: Model Summary for the Second Statistical Population

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .94g® 995 .9490 .007E0

a. Predictors: (Constant), D, W, 8, R, K
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¥l s Slislane 085 5 0 55 caralio sl & a5 Jao S s oo Ol 0l 5 (-0 - A)
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Table 8: ANOVA Table for the Second Statistical Population

ANOVA?
Sum of
Madel Squares df Mean Square F Sig.
1 Regression 050 a 010 172.809 ooo®
Residual .0oo 4 .0oo0
Total 050 3

a. Dependent Variable: & 5ls sl

b. Predictors: (Constant), D, W, 8, R, K

Jao s waslio Banasslas Sig =0.000< 0.05 Lligs 5 (172.809) F lids cyiinas
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Table 9: Calculation Table b0, b1, b2, b3, b4 and b5 for the Second Statistical
Population

Coefficients?

Standardized

Unstandardized Coefficients

Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 1.334 073 18160 .000
K .0oo 000 AT3 1.181 .200
R -.002 000 -.662 -12.098 .000
W -.027 .006 -.323 -4.612 .010
S -1.001 233 -.301 -4.294 013
D -4.073 2.926 -.506 -1.393 236

a. DependentWariahle: SB35 ke

ol 535 St p s solel Basla (sl (ad G saes S5 Uslas uy
Y=1.33353411+ 0.0003413009 K -0.00178466 R -0.02682203 W -1.00136447 -

4.07342408D
% °o% | % % % o %
g SRR E AR
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Figure 3: Matrix Scatter for the Second Statistical Population
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Figure 4: Y-R Chart for the Second Statistical Population

S byl g
S

L;‘be_)_.}::m‘_)mqu‘.;Lw\gydlauiﬁjw(sulcéngb(sbciuemaga
ﬁd‘; 4.}444‘.;4 IV &4&3‘ CJL?L.AA JL@%

a9 ool dasla Hu Lads pab (sl R juiie Jlaiia sV e Jgua
Table 10: The Value of the Variable R for the Samples in the Second Statistical

Population
R ,aiie jlide  oilalie R jaiie ylaie  Lew
270.6165968701 Jol slalie  269.0443509 Y ley
262.7675769128 any oblabe 270.8838905 § ley
240.4553250325 ooy olalie 274.1616513 q ey
217.0397211682 a3l olalbie 284.6440637 WA ey
296.2541396 Yo leo
307.3088368 YV les
326.0519959 $6 ley
346.0231257 §V ey
292.7554397 XY
257.0261102 oF Ley
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Table 11: The Values of W and R Variables in the First and Second Statistical

Populations
MW jaais jlude W jaiis lass Slals ylaas
posssblanls Jdgblanls bl daels
p3o
11.52543586 9.598 vy
‘ 12.08553512 9.0596 \io
_ ‘ 11.59814965 9.06 A
__‘ 12.4189311 9.0008 sov
__‘ 11.37813809 9.246 -
__‘ 13.14258825 9.916 fre
__‘ 13.881587 10.0945 vey
__‘ 12.04322511 10.0945 YAAS
__‘ 12.7500931 9.11993 s
__‘ 10.8974157 9.5206 VoA
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1. writing style

2. new rhetoric

3. reasoning

4. logic

5. rationality

6. stylistics

7. new linguistics

8. quantitative research

9. Mendelhall

10. word-length Distribution
11. lexical Method

12. syntactic or Grammatic Method
13. language-model Method
14. vocabulary richness

15. text length

16. Bozkurt

17. Oliveria

18. Howedi

19. Rabab’ah

20. Torruella & Capsada
21. statistical stylistics

22. linguistic markers

23. stylistic markers

24. linguistic stylistics

25. quantity

26. authorship attribution (AA)
27. plagiarism

28. text classification (TC)
29. topic identification

30. language identification
31. genre detection

32. stylometry

33. quantify

34. Syntactic parts

35. structural elements
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36. paragraph length

37. Yule

38. honore

39. Brunet

40. Sichel

41. Simpson

42. linear regression

43. standardize coefficients beta
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