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Abstract
This article is aimed to introduce Noor Diacritized Corpus which includes 28 million words extracted from 
about 360 hadith books. Despite lots of attempts to diacritize the holy Quran, little diacritizing efforts have been 
done about hadith texts. This corpus is therefore from a great significance. Different statistical aspects of the 
corpus are explained in this article. This paper states challenges of diacritizing activities in Arabic language in 
addition to general specifications of the corpus.
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1. 0BPreface
Building diacritized corpora for developing 
language-oriented investigations is of great 
necessity in Arabic language since its broad 
vocabulary and word forms and meanings. It can be 
used to a large extent in linguistic studies, 
grammar, semantics, natural language processing
(NLP), information Retrieval (IR) and many other 
fields. Many centers working on NLP and IR are 
faced with a restriction on accessibility to these 
corpora.
Computer Research Center of Islamic Sciences
(CRCIS) has undertaken diacritization of hadith 
texts with the intention of facilitating the public’s 
use of hadiths, clarifying the concepts of texts and 
protecting the rich content of Islamic scriptures.

2. 1BDiacritization
The word correctness does not mean only spelling 
correctness because there is a more extensive 
definition for the correctness; that is, presenting the 
word in a way that represents the required concept. 
Therefore, this requires the employment of special 
signs so-called “diacritic”.
Diacritization is a science that studies the letters’ 
diacritical marks, including short diacritics and 
long diacritics as well as Sukoun (absence of 
vowel), Tashdid (germination of consonants) and 
Tanwin (adding final n sound).
Similar to any other languages, phonetic system of 
Arabic consists of consonants and vowels. It has 
three short vowels and three long ones. There are 
28 letters (consonants) in Arabic (table 1)
(Alghamdi et al, 2003). The writing system of 
Arabic consists of 36 consonants (table 1, 2) and 8
vowels (table 3). When fully diacritizing an Arabic 
text, every letter should have a mark, except for 
some letters in special combinations (table 4)

(Alghamdi et al, 2007).

Table 1: Arabic Orthography (AO) and their 
representations in International Phonetic Alphabet 

(IPA) as the consonant inventory of Modern 
Standard Arabic (Alghamdi et al, 2003).

Table 2: Additional Arabic orthographic symbols 
(AO) and their IPA representations (Alghamdi et al, 

2003).
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Table 3: Arabic diacritics. The horizontal line 
represents an Arabic letter (Alghamdi et al, 2003).

Table 4: Arabic letters that are not diacritized
(Alghamdi et al, 2007).

2.1. 8BChallenges in Diacritizing
There are various challenges ahead of building 
diacritized corpora of Arabic texts, some of which 
are mentioned hereby:

Interactivity of adjacent letters’ 
diacritics: Normally, diacritic marks of 
the non-ending letters of a word are not 
changed, but the ending letters of mu`rab 
nouns and verbs change in accordance 
with the position they take in the sentence; 
this is the subject of syntax (Na w). In 
such cases, the researcher should take into 
account the surrounding words. Let’s take 
the word “ ” as an example. If the first 
word is pronounced “`Abada” ( ) then 
the latter will be pronounced “Allâha”
( ). If it is “`Ubida” ( ) , the latter is 
“Allâhu” ( ), etc.
Diacritic of the words sanctioned by 
audition: Most of Arabic words are 
regular; therefore, one who knows the 
grammatical rules of Arabic can recognize 
the diacritic marks of words. There are, 
however, many words in Arabic, like other 
languages, that do not follow the rules. 
Such words are so-called “Simâ`î” 
(auditive) in Arabic. Although the diacritic 
mark of auditive words can be determined 
by looking them up in a dictionary, there 

are some words remained whose diacritics 
cannot be easily recognized, e.g. 
“ ”.
Basic Disagreements: There are basic 
disagreements in Arabic diacritization, 
some examples of which are the 
following:

o For conjunctive hamza, some editors 
prefer not to put a mark on it, while 
some others keep it intact although they 
know it has no role in pronunciation. 
Others, like Uthman Taha, put a special 
mark (similar to ) on it.

o Due to difficulty of applying all the rules 
about hamza, there are differences 
witnessed in recording the words 
containing hamza. For example the three 
forms of “ ”, “ ” and “ ”
represent a single word.

Neighboring Consonants: No one (in 
Arabic) can pronounce two neighboring 
consonants if none is followed by a vowel.
Difficult Words: Rarely used words 
whose diacritics seem strange.
Multi-Dimensional Words: Some words 
have acceptable meanings with different 
pronunciations. This is more controversial 
when it comes to recitation of the Quran. 
For example, the phrase “ ” can 
be pronounced either as “`Abadat-Tâ ût” 
or “`Ubidat- Tâ ût”. About the 
disagreement in pronouncing hadith 
words, we do not have sufficient sources 
in hand. In other words, this matter has 
been subjected to study in recent years.

Having comprehended necessity of diacritizing 
Islamic hadith texts, Computer Research Center of 
Islamic Sciences (CRCIS) has intended to 
undertake this task.

3. 2BCorpus Introduction
The CRCIS commenced diacritizing Islamic hadith 
texts with the book “Wasa’il al-Shi`ah” in the 
beginning of the recent decade with the intention of 
safeguarding Islamic rich texts and using them in 
its computer dictionaries and software products. 
Despite lots of attempts to diacritize the holy 
Quran, little diacritizing efforts have been done 
about hadith texts.
In the first phase, diacritizing was done by the 
experts in this field on printed books. The output of 
the first phase was revised by a second group. 
Then, the diacritized texts were entered into the 
computer. Regarding the problems of physical 
diacritization, the task was thereafter done directly 
in the computer by the experts.
When the corpus had grown to a considerable 
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extent, it was the time to design a program to 
diacritize more quickly, more exactly and 
automatically based on the similar works done 
manually. Then the results of machine 
diacritization, have verified by experts (Verification 
time for 500 pages was about 200 person-hour, in 
average). As a result of this continual endeavor, 
135 books in 358 volumes including Kutub al-
Arba`a, Wasa’il al-Shi`ah, Bihar al-Anwar and 
Mustadrak al-Wasa’il were diacritized.

4. 3BStatistical Properties of Corpus
There are 28,413,788 diacritized words in the 
corpus, 639,243 unique words. Furthermore, there 
are 339,684 unique non-diacritized words in the 
corpus.
Table 5 shows the frequency of words with specific 
number of diacritization forms (up to 10 forms). 
For example, 212,938 words in the corpus have 
only one diacritization form.
Each word has different diacritization forms 
according to linguistic rules. The words shown in 
table 6 have the largest number of diacritization 
forms.

number of 

diacritization forms

frequency 

of words

1 212,938

2 59,978

3 29,630

4 14,892

5 8,057

6 4,836

7 3,140

8 1,927

9 1,190

10 861
Table 5: the number of diacritization forms of 

words. Table 6: the largest number of diacritization forms.

In table 7, the number of diacritization forms of 
words (up to 5 letters) is listed based on their 
length.
2-
letters

Freq. 3-
letters

Freq. 4-
letters

Freq. 5-
letters

Freq.

703,623 457,094 242,362 56,728

517,041 327,023 152,910 37,839

410,289 162,118 131,489 19,706

410,222 158,504 101,963 16,411

309,182 124,824 66,209 15,479

229,767 114,048 57,508 15,225

177,739 102,765 54,589 14,786

163,187 99,376 47,682 14,282

162,914 90,313 39,306 12,762
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145,890 85,320 37,238 12,500

Table 7: shows the frequency of top words 
(sequences of letters) in the CRCIS corpus.

Figure 1 shows the frequency of vowels in the 
corpus. The vowel “ ” has the highest frequency as 
it is seen.

Figure 1: the frequency of vowels in the corpus.

Figure 2 indigates the frequency of letters 
(consonants) in the corpus. The letter “ ” has the 
highest frequency holding the number 13,171,176
and the lowest frequency is for the letter “ ” with 
the number 198,758.

Figure 2: the frequency of Arabic orthography.

The frequency of additional orthographic symbols 
is shown in figure 3. The letter “ ” (alif) hold the
highest frequency number 14,245,061.

Figure 3: The frequency of additional orthographic 
symbols.

Figure 4 shows the frequency of distinct words 
based on their length. 5-letter and 6-letther words 
are most frequent.

Figure 4: the frequency of distinct n-letter words.

The total of diacritized words is shown in figure 5
based on the length of words. This diagram 
indicates that 3-letter and 4-letter words are used 
more frequently despite the fact that there are more 
6-letter and 7-letter words.

Figure 5: the number of total n-letter words.

Distinct trigrams occurred in the texts amount to 
13,998,042 records in the corpus taking into 
account the diacritics; otherwise, they amount to 
13,092,901 records. A sample of trigrams with 
diacritics is shown in table 8 based on their 
frequency.

Prev Current Next Freq.
63,641

47,132

43,836

36,842

30,486

28,929

25,979

24,674

23,907

23,628

Table 8: shows the frequency of top trigram with 
diacritic.
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Some interesting facts and statistics of this corpus 
that can be used in such procedures as optimizing 
intelligent grammatical and syntactic results or 
intelligent diacritizing engine results include 
predicting the diacritics of two adjacent words 
using the final diacritics. There are some examples 
of final diacritic of two adjunct words in table 9.

DefinitionnextDefinitionPrev.Freq.
FathahFathah1,918,785
KasrahKasrah1,771,942
DhammahFathah1,344,053
FathahFathah1,283,670
KasrahFathah1,000,944

Table 9: the final diacritic of two adjunct words

5. 4BFuture Tasks
Following the activities in intelligent processing of 
texts using this corpus, the CRCIS is determined to: 
improve the content of the corpus with diacritizing 
other texts, use the character and word linguistic 
model of the corpus in intelligent systems like error 
checker, using the corpus in automatic production 
of stems, decrease ambiguity of the words in 
syntactic labeling engine output and optimizing the 
accidence engine results, using the corpus in 
producing Noor intelligent diacritization engine 
using machine learning techniques and artificial 
intelligence.

6. 5BWhere the Corpus Has Been Used?
In its development stage, Noor Diacritized Corpus 
has been used in such programs as Noor 2.5 and 
Jami al-Ahadith 3 and 3.5.
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