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Abstract

Distributional semantics is a neoconstructionist method that focuses on the contextual
use of words in real texts to determine the approximate meaning of a word relative to
other words. Since one of the goals of applying semantics to the Qur'an is to ascertain
the meaning of words according to their practical context, the use of this method in
Quranic studies becomes important.In this research, in order to introduce the
application of distributional semantics in the Qur'an, the descriptive-analytical method
is employed to explain the implementation steps, the challenges, and the solutions to
overcome them, by examining a case study.The steps are: determining comparable
words for the main target word; determining distributional features (surah, equivalent
to document, and phrase); linguistic pre-processing of the Qur'anic text and removal of
stopwords; forming the context vector and co-occurrence matrix and weighting its
elements; and finding and analyzing the semantic similarity of words.The most
important challenges of using this method in the Qur'an are the small volume of the
Qur'anic text, the lack of suitable software for calculations within the Qur‘anic context,
and the great difference in the length of surahs in the word-document pattern.Solutions
to overcome some of these challenges include: paying closer attention to the basis of
the distributional method (distributional hypothesis); avoiding the use of this method
for very low-frequency words; and comparing the results obtained from the word-
document and word-phrase patterns.For the root-word Farah, it is found that the
meaning derived from the Qur'anic context (closer to the meaning of pride) is different
from the meaning mentioned in standard dictionaries (joy).
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1. Introduction

Distributional semantics, as one of the neo-constructural methods in
semantics, identifies the meaning of words by examining their use in natural
texts.This method is based on the distributional hypothesis, which states:
‘Word with similar distributional properties have similar meanings.’
Applying this method to the Quranic corpus is helpful in understanding the
meaning of Quranic words by examining their usage context, especially in
the case of words that are disputed by philologists. Thus, by comparing
different words from the perspective of their distribution in the Quran
(including co-occurrence with other words or use in different Surahs), and
finding their distributional similarity, it identifies the scope of the meaning
of the disputed word by obtaining the semantic distance between the words.
Applying the distributional method in the Quran, due to the characteristics of
the Arabic language and the Quranic corpus, requires localizing the method
and overcoming its possible challenges. The method of implementing the
method in the Quran is demonstrated practically using the case example of
the root word "Farah", the meaning of which is disputed.

Research Question(s)

This research includes two main questions about the method of
implementing distributional semantics in the Quran :

1- What are the practical steps for implementing distributional semantics
in the Quran, considering its linguistic and textual properties ?

2- What are the challenges of applying distributional method in the
Quran and how to overcome them ?

After that, in the practical implementation of the method in the Quran,
another question is also raised :

3- What does the use of distributional semantics reveal about the meaning
of the root word ‘Farah’ in the Quran?
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2. Literature Review

Many works have been written in the field of distributional semantics, but
we have not found a work in Persian that fully introduces this method and
specifically implements it in the Quran. However, the translator of the two
books Machine learning for text (Aggarwal, 2018) and Networks (Newman,
2018) into Persian (Ayub Turkian), added the appendices "Practical Text
Mining Training" (Turkian, 2019a) and "Text Network™ (Turkian, 2019b),
respectively, which also examined the semantical similarity of verses of the
Holy Quran and the clustering of nouns in the Quran. These two cases can be
considered the closest to the subject of this research.

3. Methodology

The present study can be divided into two main parts. In the first part, which
includes the explanation of how to implement distributional semantics in the
Quran and the examination of its challenges, the research method is
descriptive-analytical and the data collection method is documentary. In the
second part, which is the implementation of distributional semantics on a
case study in the Quran, first a number of words are selected for comparison
with the main word "farah", which, based on the views presented in
dictionaries, are in the two semantic domains of 'joy' and ‘arrogance’. Then,
two models of the distributional method are implemented for comparing
words. In the word-phrase model, considering a 15-word context window
(n=15), a number of phrases are selected as features and words are compared
with each other, based on how they co-occur. In the word-document model,
surahs are considered as documents (distributional features), and the
occurrence of words in surahs is compared. Then, the results of
implementing these two patterns of the distribution method on words are
compared to obtain the final result.
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4, Results

Distributional semantics is applied to the Quranic corpus with the aim of
identifying the approximate meaning, i.e., determining the semantic domain
of the disputed words. The implementation of this method in the present
study includes the following steps:

1. Finding words to compare with the original word based on
dictionaries;

2. Determining the distributional features, including documents (Surahs)
and phrases that co-occur with the word (by grammatical or non-
grammatical relations);

3. Linguistic pre-processing of words, including finding roots and
effective forms of each root, disambiguation and merging words;

4. Removing stopwords;

5. Forming the co-occurrence matrix and its weighting (in the word-
surah model with the TFIDF rule and in the word-phrase model with the
PPMI rule);

6. Calculating the similarity of words by the cosine of the angle between
the weighted context vectors;

7. Interpretation of the similarity between words using dictionaries and
semantic relations between sentences.

The challenges of applying distributional semantics, especially in the
Quran, and some ways to overcome them include:

1. General challenges of the distributional semantics, including the
problem of automatic language preprocessing, interpretation of word
similarity, and speaker intention recognition.

2. The challenges of applying distributional semantics to the Quran
including the small size of the Quranic corpus for statistical calculations, the
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lack of appropriate software for effective rooting, disambiguation, and
recognizing stopwords, and the large variation in the length of surahs in the
word-surah model. Some solutions to overcome the challenges include:
paying more attention to the distributional hypothesis as the basis of the
method, which, based on the wisdom of the speaker, results in greater
credibility in the Quran; and correcting the error caused by the difference in
the length of the documents in the word-surah model by comparing the
results with the word-phrase model.

Applying the distributional method to the root-word Farah in the
Quran shows the difference in the meaning obtained from the Quranic
corpus (in the semantic domain of arrogance) compared to the dominant
meaning mentioned in dictionaries, especially modern dictionaries (joy); that
represents the semantic evolution of this word.
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Table 4: Word- Term matrix of Farah with raw frequencies
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Table 6: Similarity of Farah with other words
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