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Abstract

Slang language has become the most used language in the most countries. It has almost become the first language
in the social media, websites and daily conversations. Moreover, it has become used in many conferences to clarify
information and to deliver the required purpose of them. Therefore, this great spread of slang language over the
world. In Jordan indicates that it is important to know meanings of Jordanian slang vocabularies. Mainly, In
research system, we created a system framework allows users to restore Arabic information depending on queries
that are written in slang language and this framework was made basically by context-free grammar to convert from
slang to classical and vice versa. In addition, to conclude with, we will apply it on the colloquial slang in North of
Jordan specifically; Irbid, Ajloun, Jerash, Mafraq and AlRamtha city. As well as, we will make a special file for
Non_Arabic words and the stop words too. After we made an evaluation for the system relying on the results of
recall, precision and F-measure where the results of precision about 0.63 for both researches slang and classical
query, and this indicates that the system supports searching in Jordanian slang language. The purpose of this
research is to enhance Arabic information retrieval, and it will be a significant resource for researchers who are
interested in slang languages. As well as, it helps tie communities together.
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1. Introduction
1.1 Introduce the Problem

Nowadays, the slang languages usage is one of the most popular languages in many social, academic, political and
scientific majors. Everyday conversations (Almeman & Lee, 2013), messages, letters, and social media (Harrag
and et al., 2011; Duwairi and et al., 2007; Al —Shalabi and et al., 2003), they are originally taken from standard
and they are used in slang language. There are twelve Arabic dialects, which are used in 28 countries, but the most
common one between all these dialects is the Egyptian one.

Arabic language is an old language precedes Islam (Azmi, 2017). Many Arabic concepts are missed in the new
born generations who have lack of knowledge toward some terms and their meanings. Therefore, as a result, these
generations do not use those terms at all. Some researches indicated that there are a lot of increasing in the native
speakers in the classical language of Arabic (MSA) (Mutahhar & Waston, 2002).

It is very noticeable that Information Retrieval Science has many studies that help users in restoring the important
information only (Ghoniem, 2008; Sanan and et al., 2008).

It is noticeable also that each Arabic dialect is different from another according to its area. Therefore, every
vocabulary interfere with MSA around 80% or more. Therefore, those different aspects include very popular words
like see, not, and go. Simultaneously, they have phonology, morphology, and syntax rules (Habash & Rambow,
2006).

However, its known that have many properties which distinguish the Arabic language from other ones in many
ways like writing’s direction; if it’s left or right (Benajiba and et al., 2007; Nwesri, 2008). These properties can be
changeable according to the position in each statement (Ghoneim, 2008; Sanan and et al., 2008; Al-Shalabi and et
al., 2009). Eventually, we should acknowledge that many algorithms can take the root of any word and search
about it in dictionaries (Goweder and et al., 2008; Al-shalabi and et al., 2005, Ahmed and et al., 2008), but
unfortunately up to now there is no algorithm that can completely find any stem of Arabic words (Goweder and et
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al., 2008).

1.2 Research Problem

Mainly, the research problem is that there is no engine for using Jordanian slang query.

1.3 Problem Solution

Thus, we worked hard to uphold the system of information’s restoring that includes the great value of our study.

In addition, our retrieving information’s system is used by depending on the colloquial not the standard that is now
a very valuable tool in evaluating the engine’s search. As a result, in this algorithm we tried to help all ages and
levels by making the search through the internet as easy as possible, for example: young, old, students, professors,
ignorant, knowledgeable, Arabs, non-Arabs, etc.

2. Related Studies

It was suggested by many researches that when Arabic texts indexing uses stems this will increase the retrieval
effect above all the words and steams. As a result, most algorithms were highly improved to help in extracting
Arabic words stems.

It is a significant issue to supply relevant information for users, which saves both time, and effort for whole sides
of the process. Eventually, the improved models of IR by presenting them through computers as numerical models
will be a high step in the modernity and efficiency of IR gadgets. Some study introduces a new way of IR that at
first appears as a vector of different distances between both the concepts of the used queries and the distances of
the same data or documents concepts. As a result, it distinguishes the relevant results in queries and documents by
matching distances of each two terms in the query with the distances among the similar terms, in every corpus
documents. In addition, this research is considered as an example to show the ability of the new model in showing
the two or more documents depending on the given query that really cannot be done by only using the vector space
model as the documents include the similar frequent concepts and the same number of whole concepts
(Wijewickrema & Ratnayake, 2013).

Information Retrieving is still a very problematic issue because it is considered as a time wasting especially if it is
used from internet and long data. Thus, many algorithms and strategies were made to solve this issue and to make
it easy. However, retrieving is continuing to be very sophisticated. Many applications were used to add, delete, and
change like the Book Library System, and the Commercial Document Retrieval Services. This constrains the types
of data and algorithms that are built to be used for the IR. In some study, the strategy of VSM (Vector Space Model)
of IR is mainly used. Firstly, we find the percentages of similarities in scores usage for each item and we compare
the results. Then, the cosine measure is used in order to compute the similarity measure and to check the angle
between the documents vector and the query vector where VSMs are mainly based on geometry and every term
has its own dimension in a multiple space of dimensions, queries, and documents. Eventually, we found that it is
easier to retrieve the data or the information based on the similarity and to produce an efficient strategy for IR
(Ogheneovo & Japheth, 2016).

2.1 Arabic Information Retrieval

In (Al Kharashi & Al Sughaiyer, 2004), the used method can professionally define groups of rules and apply them
on the Arabic terms to find their stems easily without the need for a complicated process or computations.

Dialectal Arabic Information Retrieval Assistant (DIRA) is defined as a wide query method that gives a search
term of Arabic Classical in general or its dialects, it is even provided of English too. Recently, the retrieval of
Arabic text became very needed according to the rise of dialectal content especially of social media. DIRA shows
the difficulties of retrieving information in Arabic dialects that have a big role in the languages differences from
classical one. In addition, we must acknowledge that DIRA is the only way to generate the search of dialect terms
with relevant various linguistic forms of both English and standard Arabic (Diab and et al., 2013).

2.2 Algorithm in Gulf Slang Language

The Gulf language is a very popular one in many countries. Moreover, after having obsolete words of the Gulf
dialects, many algorithm were used to extract the root of slang words by deleting the affixes in words and
comparing it with other non-Arabic words with stop terms and by assuming that the root has three letters. As a
result, after applying this algorithm on the Gulf dialects, the levels of accuracy of the extracted roots were very
high even higher than all the other roots with a few of affixes and they became one of the characteristics of Gulf
speakers (Abuata & Al-Omari, 2015).

Another research tried to plan a very specific system of information retrieval, which reveals our attention against
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the background of one of the local dialects in Saudi Arabia. Therefore, in this system, they depend on adapting an
MSA rooting strategy and a group of slang MSA diversion rules that are based on dictionary (Azmi, 2015).

2.3 Algorithm in Jordanian Slang Language

Other studies also were concerned with building a framework in order to enhance the retrieval accuracy of Arabic
information that use slang query and gives the system a way of dealing with query. So, this algorithm is based on
context free grammar "CFG" that neglected the root of past, present, and command verbs in three steps which are:
ignoring nouns, making sure if the syntactic rules for sentences are correct or not, and stripping their affixes
(Shatnawi and et al., 2012).

2.4 Algorithm in Yemeni Slang Language

As we noticed, there is an increase of using the slang language in many countries such as the concern of researchers
about the Yemeni language “Sana’a language” to improve it to a very modern standard one. This algorithm is based
on deleting vowels, suffixes, and prefixes. After that, the authors take the root and compare it with stems of slang
Yemeni one and MSA and it finds the texts in MSA (Modern Standard Arabic). The result of this algorithm is
16.29% of these concepts, which has distorted suffix, 0.70%, contain prefix, and 2.16% contains stem. (Al-Gaphari
& Al-Yadoumi, 2006).

2.5 Retrieving in Social Networks

Activities in the social media and network became very noticeable and the slang one is commonly used, that is
why many researches were done and one of them mainly uses the SSWIL (slang sentimental words and lexicon)
of various words. Gaussain Kernel's SVM (Support Vector Machine) is used as a tool to classify the social media
comments such as Facebook that are written in Arabic. Many statistics were used to reach a very honest and precise
percentage, and the results were very high about more than 88% for precision and more than 75% for the recall
(Elmasry and et al., 2014).

Another research done to analyze young's comments on Facebook we need to study the slang Arabic that they use
to communicate with each other in everyday conversations. That is why we chose the SVM classifier to apply our
study. In addition, it must be known that the SVM includes three main aspects: first the preparation of Arabic
comments (data), and both data of division and of preprocessing too. Not just for Facebook, these studies also took
care of Twitter and other topics. The rates were also satisfying because of the use of SSWIL where 75% of
comments were replaced by 86% comments. Thus, they were recorded as: more than 88% for precision instead of
82%, and 78% of recall instead of 59% (Soliman & Hedar, 2014).

Also, another study as a sociolinguistic one because it discusses the young Saudi slang. Unlike the other cities, the
research in Saudi Arabia was very exhausted to find results about this linguistic issue by focusing on the social
factors, the source of acquisition, and the reasons of use too. In addition, it concentrates on the common topics that
this slang is interested about.

One more noticeable thing is that the relationship between age and the slang is negative; the younger the person
is, the more input he\she has. While talking about gender, it's clear that males use slang more than females which
are obvious because both genders have different interests while using words, concepts, and even topics especially
while talking about sexual ones (Gomaa and et al., 2015).

3. Methodology

This research aims to design framework that works to restore the Arabic language information by using the
Jordanian slang language, whereas the processes of this system are based on a group of rules that should be done
before restoring the information. Moreover, this system works to normalize the query that is written in slang, then
it searches for it in the engine, after that it restores a group of documents in the classical form and the slang one.
In addition, this document was collected from the social media that contains a huge combination of slang document.

3.1 The System Framework

Figure (1) represents the framework of the Arabic retrieval system by using the North Jordanian slang query. It
shows the most important steps that the system should follow to restore the information by using the Jordanian
slang for the North of Jordan.

This system works by checking the sentences grammatical structure by applying the special rules of this system.
If the structure is wrong, it asks the user to rewrite the query again. However, if the arrangement is true, it goes to
the next step where the system is divided into two branches.

The first one converts the query from slang form into the classical one by applying the assigned rules. Then, it
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searches for the terms inside the two lists of non-Arabic list and the look up tables. In addition, it searches about
the resulted query inside the classical document. The second branch leaves the query on its shape in the slang, and
it deletes the stop words, instead. It also searches for the unknown words inside the non-Arabic list and the look
up table. After that, it searches about it in the slang document. Finally, it restores all the resulted documents for the
user if it's either slang or classical.

3.2 Jordanian Arabic Slang Language Grammar (JASG)

The system of restoring the slang language is based mainly on a large number of rules (JASG) where the research
for the query depends on the rules. If it does not match the rules, the user will be asked to write a new query.

In this stage, the type of words in the queries must be determined if it is noun, verb, question mark, or
preposition...etc.

3.3 Definition of the Grammar

In this research, we will use special grammar in the Jordanian slang language. These rules consist of three parts:
-Noun clause (Ns): the most significant part is the noun (N).

-The verbal clause: the most significant part is the verb (V).

-Interrogative sentence: the most significant part is the question mark (Q).

The content of the grammars of the Jordanian Slang language is shown in Figure (2), and the list of the used
grammars is shown in Table (1).
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Figure 1. Research Framework

Table 1. Shortcuts of Grammar

Abbreviation Meaning
PrelV List of prefix for present verb {<©| 2| (| @ | <}
Pre2V List of prefix for imperative verb {!}
Suf 1V List of suffix for present verbs { ¢ |'s| 0 }
Suf2Vv List of suffix for past verbs {¢ 0| 's| |5 | S| <}
Suf3V List of suffix for Imperative verbs {¢ | 5] o}
Pre N List of prefix letter of nouns {Jis|dy|Jls |3 |1}
Suf N List of suffix letter of nouns
e d e BETS L
Number table A | el | A | As | e [ Ayl | A0 | Gl | aalpf | Gl | Gheaal | Sode| (| (lakails
(No) Crode | Gilard | (hadaldd | (ilans | Ghadalis | Giadawsed | Gladary ) {
Jar table (Jar) (e ||| 4| e|ea|sle|om| ]}
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Calling table (Cal)
Zarf table (Zarf)

Mawsool names table
(MS)

Jazem table (JZ)
Naseb table (NS)
Question (ASK)

SufASK

SN

Kan

Pro

Fn

En

Negative (Neg)
Atf

{&}

{0 | i [ 4352 e | e B3] oS | ot | 25| 3me | US| i | s | S | 15| )

{ S

{ Y]}

{ Qe

Question terms { | (i | S | G | (i) | 4 | 58 O3 | Ahad) | RS | o) | s | Ol |05k | (e
oo |l

Suffix of question {z |4 |0 |<}

(e | @llia | s | sl | Lla)

{ oS Giefplaefoam|dh] Ja] s}

{Us)| O] ann] o | s o0 | | 1550 | Cop | 4ap | () | L) | (00 | ail}
{alu il | 531 ] 51}

{ | 43 5h] O | OS] A8 | Ol | 4 | o}

{Y |50 [ [}

{ S s}

(A)

1- SHO= {PrelV, Pre2V, SuflV, Suf2V, Suf3V, PreN, SufN, No, Jar, Cal, Zarf, MS, JZ, NS,
ASK, SufASK, SN, EN, Kan, Pro, FN, V1P, V2P, V3I, W, Neg, Atf }

2- WPreN = { No, Jar, Cal, Zarf }
3- WPreV={MS,JZ, NS}

4- V1P
5- V2P
6- V31

7- W1

—»V |V Suf2V
—» V| PrelV V| PrelV V SuflV
—>»V| Pre2V V| Pre2V V Suf3V

—>W |PreN W| PreN W SufN| W SufN

8- ASK1 —»ASKI1 | ASK SufASK

29




mas.ccsenet.org Modern Applied Science Vol. 13, No. 6; 2019

NPH —» Pro W1 VIP WSS | Pro W1 V2P WSS | Pro W1 Neg VIP WSS | Pro W1 Neg V2P
WSS | Pro W1 WSS | Pro W1 Atf W1 | W1 VIP WSS | W1 V2P WSS | W1 V3I WSS | W1 Neg V1P
WSS | W1 Neg V2P WSS | W1 VIP Atf VIP | W1 V2P Atf V2P | W1 V31 Atf V31 | W1 Neg VIP Atf
Neg VIP | W1 Neg V2P Atf Neg V2P | W1 PPI V2P |[W1 PPI WSS |[SN W1 WSS | SN W1 Atf W1 |
SN N VIP WSS | SN V1P Atf V1P| SN V2P Atf V2P| SN VIP WSS | SN V2P WSS | SN Neg VIP
WSS | SN Neg V2P WSSIEN W1 WSS |[EN SN WSS |EN V2P [W1 WSS [EN W1 V2P | EN W1 Neg
V2P [Kan W1 W1 WSS| Kan W1 V2P WSS| Kan V2P W1 WSS|FN W1 |[SN FN |[FN V2P WSS |Pro
V1P |Pro V2P |Pro V31| Pro Neg VIP |Pro Neg V2P [Pro VIP Atf VIP | Pro V2P Atf V2P | Pro V31
Atf V31| Pro Neg VIP AtfNeg VIP|ProNeg V2P AtfNeg V2P |Pro VIP WSS | Pro V2P WSS
| Pro V31 WSS | Pro Neg V1P WSS | Pro Neg V2P WSS | Pro MS V1P WSS | Pro MS V2P WSS |
Pro MS Neg V1P WSS | Pro MS Neg V2P WSS

VPH —> VIP W1 WSS |V2P W1 WSS | Neg VIP W1 WSS | Neg V2P W1 WSS | VIP WSS
W1| V2P WSS W1 | Neg VIP WSS W1| Neg V2P WSS W1 [PPI WSS|VIP FN W1 PPI | V2P FN W1
PPI [V3I N PPI [PPI V2P

(B)
Figure 2. (a&b) Jordanian Slang Language Grammar

Table (2) shows to us the meaning of symbols that are used in the Jordanian Slang Language Grammar Figure (2).

Table 2. The meaning of symbols shows in Figure (2)

Symbols Meaning
SHO The symbols of grammar are showed in table 3.1
WPreN The tools that precede nouns
WPreV The verbs that are preceded by tools
V1P Past tense verbs with affixes
V2p Present tense verbs with affixes
V3l Imperative verbs with affixes
Wi Noun with affixes
ASK1 Tools of question with affixes
WSS All the structures of nouns
PPI All the structures of verbs
NPH phrases of nouns
VPH Phrases of verbs
QPH Phrases of question

3.4 How to Determinate the Term Type

In this step, the query sentences structure should be checked to know if it is right or wrong according to groups of
rules by comparing the written query with the correct written structures inside the grammar. The sentence should
include either verbs, nouns, or question marks, with some stop words that will be deleted later if they were found.
Figure (2) shows the structures of the correct sentences; the special grammars for this system. In addition, there
are a lot of affixes that are related to the verbs, nouns, and question marks, which were clearly and briefly shown
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in Table (1).
3.4.1 How to Determinate the Verb Type

The verb is one of the main parts of sentence structure; it has three types past, either present, or imperative. It has
a group of different affixes according to the verbs type: past, present, or imperative. The number of the affixes may
be cither one letter, two or none. In addition, Figure (3), shows pseudo code of Arabic verbs that is used for
distinguishing the verb’s type.

The present verb is normally connected with both the suffix and the prefix like the verb: (). It is clear that it’s
preceded by a prefix, but it is not followed by a suffix. However, in this example; the verb (c=%) is preceded by
a prefix and a suffix.

The same as the imperative verb that may be followed by prefix or a suffix like () 3=3') where it is preceded by a
prefix. When it comes to the past verb, it is different from the present and the imperative. The past does not relate
with any prefix, but it relates with a suffix just like this example (S _9).

If the verb contains than four letters or more, it may contains some infixes and these are some cases in the past
tense: (<laxial), the present verb (Jaxies), and the imperative verb (Jasia).

The verb also includes some equipments, which are clearly defined in Table (1) that shows relative pronouns, the
conditional pronouns, and the particles.

In addition, verbs are preceded by relative pronouns (MS), both sealing tools (JZ) and monument tools (NS), and
this section was considered as part of the grammar.

If (prefix of term in the list of Pre1V || suffix of term in the list of Suf2V)
Then

Term_type = present verb

Else if (prefix of term in the list of Pre2V || suffix of term in the list of Suf3V)
Then

Term_type = imperative_verb

Else if (suffix of term in the list of Suf2V)

Then

Figure 3. Pseudo code of Arabic Verbs

3.4.2 How to Determinate the Noun type

Nouns are all the proper nouns that are clarified the names of people, animals, and places. Cities...etc. In general,
most of the nouns are preceded by (s ,J%,J\s,J8,JY). In addition, numbers, prepositions, adverbs of time, adverbs
of place, and calling tools, may precede the noun sometimes. However, some nouns are followed by suffix too.

If (prefix of term In the list of PreN|| suffix of term in the list of SufN)
Then

Term_type = noun

Else if (term is preceded by No, Jar, Cal or Zarf)

Term_type= noun

Figure 4. Pseudo code of Arabic Nouns

3.4.3 Look up Table

A list includes various Jordanian slang words that are not existed in the classical language. In this list, we have all
the synonyms of each classical word. Therefore, we use it mainly in the mapping process.

3.4.4 Non- Arabic List

The Jordanian slang contains many non -Arabic words that are considered as results of many factors like;

31



mas.ccsenet.org Modern Applied Science Vol. 13, No. 6; 2019

colonialism, geographical nature of the city, and the political transactions. One of the languages that affected the
slang Arabic language is Turkish one or the Ottoman Empire. For example; the word “C#33) )¥“means ladder. Not
only Turkish colonization, but also the foreign one affected too, for instance; the word “® jxb“means table. In
addition, Persian also must take a big percentage while talking about such an issue especially in the Levant
countries like the word ““ka” which means Pajamas; or the sleeping dress. Therefore, this algorithm compares
the exited words in queries with the non -Arabic words.

3.5 Validation

This section is part of the system that includes the information restoring of the slang language. It aims to check
each input query; first by checking the grammar that were previously entered into the system. Then, the structure
for both the input query is compared with the existed structure inside the grammar. If its arrangement is right, the
system goes directly to the next step, but if it is wrong, it gives the user an order to write a new query. Table (3)
shows the used signs to describe each type of the Arabic words.

Table 3. Symbols used t o describe each type of Arabic words

Words Type Symbol
Past Verb (V1P) *
Present Verb (V2P) *?
Imperative Verb (V3I) *
Noun (W) N
Question (ASK) $
Numbers, Jar, Calling, Zarf (WPreN) &
Mawsool, Jazem, Naseb (WPreV) @
Sign Name (SN) #
EN w Akhwatha (EN) ?
KAN w Akhwatha (KAN) P
Pronoun (Pro) !
Five Name (FN) _
Negative (Neg) %
Atf *%

The explain of the validation:

Table 4. The Format of Arabic Statement

words e i il
Example 1

symbol $ * N

words =il Oe Y
Example 2

symbol N $ *

If the user input “ &) S (s, after making a comparison between this structure and the known formula in the
grammar (ASG), the system looks to see if this format is right or not. The system accepted this query, but after
checking another query (S (s sall), this assigned structure does not match any kind of the structures. Thus, it
will be automatically refused, and the user will be directly asked to write a new query in another way.

3.6 Mapping Slang to Classical

This step is considered as one of the Slang Arabic Information Restoring System. Its main goal is to convert words
from slang into classical. The process of mapping for all the query words is done by mapping verbs especially the
affixes that are related to the slang verbs. They are converted to the equivalent affixes that related to the classical
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form. The look up table is very useful where it is used to convert some Arabic Jordanian Slang words. Although
this process may be seen as a kind of expensive, but it gives a lot of beneficial clear results.

3.6.1 Verbs Mapping

To convert verbs from slang to classical, we need to make some changes in the prefixes of slang. They are
exchanged with the prefix of the classical. In addition, the suffix of the slang is exchanged with the suffix of the
classical too.

Examples of Affixes in the Past, Present and Imperative Tense

Table (5 & 6) Show how to convert Slang Present verb to their equivalent classical language, by defined the Slang
Prefix and suffix for Present verb and their equivalent classical ones.

Table 5. Examples of Slang Prefix for Present verb and their equivalent classical ones

Present classical

Present slang prefixes examples Examples
prefixes
« QHAR $ S
Cu oY Qs BIBE ST
o QR o Qe
- DN I L ey

Table 6. Examples of Slang Suffix for Present verb and their equivalent classical ones

Present classical

Present slang suffixes examples Examples
suffixes
s ) 5SSy oo LSS /() 5555
O O O OHSS

Table (7) shows how to convert Slang Imperative verb to their equivalent classical language, by defined the Slang
suffix for Imperative verb and their equivalent classical ones.

Table 7. Examples of Slang Suffix for Imperative Verb and their equivalent classical ones

Imperative slang Imperative classical
examples examples
suffixes suffixes
¢ @) & =
s ) gus 52l I )s L), D gua )
U BEBL U O

In Jordanian slang language, the imperative prefix stable like the imperative in classical, it is (!), and there is no
prefix of past tense in Jordanian slang language similar to classical language.

Table (8) shows how to convert Slang Past verb to their equivalent classical language, by defined the Slang suffix
for Past verb and their equivalent classical ones.

Table 8. Examples of Slang Suffix for Past verb and their equivalent classical ones

Past slang suffix examples Past classical suffixes examples

“ o - o
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U (e U Ol
o el o CFiasal
B | giasal Vi liaad ] sineal
= g S S
G KA L Liasal

3.6.1 Nouns Mapping

Most nouns are unchangeable; constant where the process of converting is not really needed. However, there are
few of Jordanian slang words that should be converted by taking help from the look up table. Some foreign words
really need to look at the non-Arabic list. Both the affixes of the slang and the classical ones are very similar.

Example explains How the System Works

1- Vg "t dasdh el ety il

2-  Determination type of terms:

3-
Table 9. Each Terms Type
1% term 2" term 3 term 4" term
Q V2 N N

1-  Check the validation:
In this case its true format ———> Go to the next step
2-  Search in two ways:
e  The first way search in classical documents:
a- By checking all the terms in look up table, we can find that (4s)) in slang has the synonym meaning
in the classical which is (s2>3Y), and we have the question term (i) that has the same meaning of
GERY
b-Then, we check the remain terms in non-Arabic list, and we do not find any word.
c-Now, correct the entire query; o5 Juall &l oty 13l

Here we have a verb (<_aiy) that has a prefix (), we will replace it with present prefix classical form
(). Then it is converted from (& _~ix) to become (&%), and(J) still the same without changing (Js).
Now we find that we got the classical query:

foas ol Jaall & jay 13
d- Remove the stop words like(l3d).
e-Now, search in the classical document.
e Second way; search in the slang documents:
a- Keep the query and just remove the stop words (Jid).
b- Now search in the slang documents about (Il Jaall & st
3-  Now, show all the results in both the classical and the slang.
4. Results

By using C# language, we built this system under the Microsoft visual studio of 2013. The content of searching or
the dataset includes a list of stored documents in Arabic language both slang and standard. Two main stores are
used in the process of building the SQL of Microsoft server 2012. The first includes about 568 of documents that
are written in Arabic slang and the main concepts in it are spoken which are taken from the slang one and from the
forums too. The second includes almost 493 classical documents that are taken from the social data or from articles.
Two stop words also are used with 445 classical ones. The list is collecting from a program of a marathon, but the
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second is from a group of a hundred collected slang stop words.

It is very important to indicate that, we collected many documents for both slang and classical mainly from the
social media; (Facebook, twitter, Instagram, etc.). The collected document was made manually.

4.1 Measuring Performance

In any new system, it is very significant to put light on performance by comparing it with other previous ones.
However, the most difficult thing in this system is the lack of slang documents that is used because it is relatively
new.

In the process of retrieval, the instances are the documents and the task is to return a group of relevant documents
that are given a special search concepts. In other words, I mean to assign to each document one of two categories
either relevant or irrelevant. In the case of the relevant documents, they are the documents that belong to the
relevant category while the recall is defined as the group of relevant documents that are retrieved by a search they
are divided by the total number of existing documents.

Here are some main measure performances that are used basically in the information retrieval system:
A. Precision

It is defined as the number of documents that very relevant to the users query in the whole retrieved documents.
Its value is in a range from 0.1 until 1.0. Thus, when it is 1.0 this means that relevant documents (Nwesri and et
al., 2008; Kowalski and et al., 2000).

True Positive
True Positive + False Positive

Precision =

B. Recall

The relevant retrieved document is very relevant to the documents in the database. Its value is recorded between
ranges of 0.1 to 1.0. In addition, when its value is 1.0, the relevant documents expected to be (Nwesri and et al.,
2008; Kowalski and et al., 2000).

True Positive
True Positive + False Negative

Recall =

C. F-Measure

It is the mean of harmony between both precision and recall, where its values are 0.0 and 1.0, when it is 0.0 we
can expect its lowest values, but when it is 1.0, this means it has reached its highest results out of (Nwesri and et
al., 2008; Kowalski and et al., 2000).

4.2 The Experimental Results
The efficiency of this new system can be done in similar behavior of both:

1. By comparing both results of slang and classical queries to apply it on classical, slang, and the hybrid dataset’s
content.

2. By comparing the values of precision in slang queries with the value of precision first twenty retrieving
documents by applying it on Google and yahoo.

5. Decision of Results
5.1 Testing Using Jordanian Slang Language- based over Jordanian Slang Dataset

The system has been tested using Slang — based Arabic queries that used to retrieve slang documents. Table (10)
shows a list of fifty slang-based queries and the precision, recall and F- measure values are also shown.

Table 10. Precision, Recall and F-measure values after testing Jordanian slang dataset using Jordanian Slang-based
Arabic queries

Number The Query Precision Recall F- measure
1 OBl pal (a 5d 0.67 0.65 0.66
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0.62
0.70
0.79
0.66
0.69
0.68
0.63
0.65
0.63
0.71
0.75
0.56
0.58
0.70
0.55
0.45
0.54
0.78
0.82
0.43
0.84
0.77
0.78
0.55
0.40
0.57
0.76
0.52
0.49
0.28
0.80
0.84
0.60
0.74

0.58
0.56
0.74
0.56
0.59
0.68
0.69
0.76
0.66
0.71
0.77
0.54
0.55
0.78
0.67
0.40
0.68
0.62
0.43
0.50
0.55
0.62
0.75
0.72
0.64
0.69
0.56
0.64
0.20
0.60
0.69
0.53
0.60
0.53

0.60
0.62
0.76
0.61
0.64
0.68
0.66
0.70
0.64
0.71
0.76
0.55
0.56
0.74
0.60
0.42
0.50
0.69
0.56
0.46
0.66
0.69
0.76
0.62
0.49
0.62
0.64
0.57
0.28
0.38
0.74
0.65
0.60
0.62
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36 $ Gl Y Gy G 0.51 0.55 0.53
37 ¢ iy Jee) 5l 0.73 0.75 0.74
38 ¢ clows gaday 5l 0.48 0.70 0.57
39 $ cla s J 5 o5l 0.45 0.65 0.53
40 § maall Gyl il 0.53 0.63 0.58
41 ¢ Laplly ol JA1 55 0.69 0.76 0.72
42 ¢ O gl Lgaliagy I yaal 2V 0.66 0.65 0.65
43 ¢ a0 e lie Ll 0.61 0.43 0.50
44 ¢ ol b S e 0.45 0.66 0.54
45 § daalally x o 0.43 0.71 0.54
46 ¢ il aae (Sad 0.62 0.61 0.61
47 LOs) g ol S 0.59 0.70 0.64
48 ¢ Qlaad ity (i 0.60 0.60 0.60
49 $ QY e 8 0.75 0.64 0.70
50 ¢ Jsml Al e 0.84 0.63 0.72

5.2 Testing Using Arabic Classical Language-based over a Classical Dataset

Table (11) shows the precision, recall and F- measure values when testing a classical dataset by using the equivalent
classical for the queries used in Table (10).

Table 11. Precision, Recall and F-measure values after testing a classical dataset using Arabic classical Language
-based Arabic queries

Number The Query Precision Recall F- measure
1 $ ol il o L 0.75 0.58 0.65
2 $ oY) Cillailag axe oS 0.65 0.67 0.66
3 § yandl Al Jas cas 0.70 0.66 0.68
4 S Joi s 0.72 0.72 0.72
5 $ 0L dnals Judl 4 Lo 0.66 0.73 0.69
6 ¢ el Lol e 0.74 0.68 0.71
7 ¢ ol il L 0.64 0.77 0.70
8 ¢ dadll Gl L 0.59 0.71 0.64
9 NV aas (S gyl 0.67 0.42 0.52
10 JRGT N VVOR. g PV 0.53 0.69 0.60
11 $ eleSll ¢ sl Al (he 0.64 0.55 0.59
12 ¢ sugl 0.76 0.65 0.70
13 ¢ Gl (o 8l 13 0.49 0.75 0.59
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14 ¢ Jaa ¥ 5 lad) 3L 0.57 0.58 0.57
15 YY) Lgaling 3 )2 Y) 0.61 0.69 650
16 il g aS) il ¢ g 0.63 0.64 630
17 s eyl 0.39 0.40 0.39
18 et e 0.62 0.63 0.62
19 . aS) gl ddal, 0.80 0.57 0.67
20 ¢ i ydall e sem gl 0.82 0.43 0.56
21 AT RN 0.35 0.49 0.41
22 .l & ) il sl 0.83 0.53 0.65
23 0L s seia iy sla 0.79 0.62 0.69
24 LY sedia Sl 0.69 0.70 0.69
25 bl L) Jea) (g WS 0.52 0.60 0.56
26 LOYL sl e gl ) 0.31 0.63 0.42
27 RSN VS PN I 0.71 0.56 0.63
28 Comll LS e e (o e SSI 0.62 0.52 0.57
29 ¢ e el Jall Lo 0.50 0.70 0.58
30 €5 5mal) ally oyl 0.54 0.25 0.34
31 ¢ dalls Ja ) Jsl e 0.33 0.62 0.43
32 ¢ il el ot Le 0.78 0.73 0.75
33 ¢ S sSl aae oS 0.84 0.58 0.69
34 ¢ a )l ke o i 0.80 0.55 0.65
35 ¢ WL Lead i 0.77 0.51 0.61
36 ¢ il Y s 0.55 0.50 0.52
37 ¢ Gy Jael as 0.73 0.63 0.68
38 ¢ low fiday o 0.56 0.74 0.64
39 ¢ el g 5 e 0.51 0.65 0.57
40 ¢ jmnll (i 13 0.45 0.58 0.51
41 ¢ Laipully ol Ja0 L 0.68 0.68 0.68
42 ¢ oLl Lgaliag Myl 2 Yl 0.70 0.60 0.65
43 € a8y S Gl 0.55 0.36 0.44
44 ¢ Ja b ol S8 Cpe 0.56 0.64 0.60
45 ¢ Gmalally Gy 3y 55 13a 0.47 0.72 0.57
46 ¢ il axe < 0.62 0.54 0.42
47 0.59 0.73 0.65

LOs) oAl X
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48 ¢ i (e (o 0.70 0.59 0.64
49 ¢ oY) o6 sl 0.68 0.60 0.64
50 € U gl iy (g 0.81 0.54 0..65

Figure (5), reveals the results of the recall precision, and it announces that the rates of the slang are very close to
the ones of the classical precision due to my use of special rules of slang that we added to our researching system.
In addition, we have put some rules to make the conversion process, which makes inversion from slang to classical.

Therefore, the results of precision are recorded about 0.63 for both researches. While the results of the recall in
this researching system are also recorded as 0.62 and 0.60 respectively for both slang and classical. They are highly
considered as good proportions in retrieving the relevant documents. Thus, they are convincing reasons to give the
system a good evaluation.

The Average values for Precision , Recall
e and F- measure
0.6 [ 4=.;\_..
0.4
0.2
0]
Precision —O—Classicalﬂlueriegecﬂh— Slang Queries F-measure

Figure 5. The average values of precision, recall and F- measure values after testing for both slang and classical
queries

5.3 Comparing Research System with Google and Yahoo Search Engine

To make it clearer and to prove the research system efficiency, we applied the group of the slang queries, which
we mentioned in table (10) on both previous engines. Thus, the first 20 retrieved results were counted in both to
make a comparison. This comparison is made between results, and then it is obtained in the Research system
through applying the slang queries.

To be honest, which helped this comparison to be well done is that both engines; Yahoo and Google contain
documents of both types the slang and the classical.

In Table (12), the final values of precision in both engines are mentioned. Actually, we used precision in this
comparison because of its high possibility of being counted; I mean to count its relevant results, but of course after
applying the queries. Unlike it, the recall can never be counted because its relevant stored documents in their
databases are unknown.

This step is a very important one to us since we worked hard to search about each query in both Google and yahoo,
and to find the first 20 results about the entered queries. We figured out whether each one is classified as a relevant
one or not. Finally, we divided the relevant document on all the retrieved ones where the result was a value
precision for each query.
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Table 12. Precision values given by Research System, Google and Yahoo Search Engine

Query No. Research System Google Yahoo
1 0.67 0.69 0.40
2 0.62 0.49 0.20
3 0.70 0.42 0.10
4 0.79 0.50 0.20
5 0.66 0.38 0.10
6 0.69 0.75 0.30
7 0.68 0.45 0.20
8 0.63 0.45 0.35
9 0.65 0.50 0.20
10 0.63 0.35 0.10
11 0.71 0.80 0.50
12 0.75 0.65 0.40
13 0.56 0.25 0.10
14 0.58 0.35 0.10
15 0.70 0.45 0.20
16 0.55 0.65 0.25
17 0.45 0.25 0.00
18 0.54 0.70 0.40
19 0.78 0.70 0.50
20 0.82 0.50 0.20
21 0.43 0.00 0.00
22 0.84 0.58 0.30
23 0.77 0.30 0.00
24 0.78 0.40 0.10
25 0.55 0.60 0.20
26 0.40 0.30 0.00
27 0.57 0.50 0.15
28 0.76 0.00 0.00
29 0.52 0.10 0.00
30 0.49 0.55 0.10
31 0.28 0.45 0.00
32 0.80 0.50 0.20
33 0.84 0.80 0.50
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34 0.60 0.65 0.15
35 0.74 0.60 0.20
36 0.51 0.70 0.40
37 0.73 0.50 0.10
38 0.48 0.50 0.30
39 0.45 0.40 0.10
40 0.53 0.50 0.30
41 0.69 0.35 0.10
42 0.66 0.25 0.00
43 0.61 0.15 0.00
44 0.45 0.10 0.00
45 0.43 0.25 0.00
46 0.62 0.75 0.40
47 0.59 0.70 0.30
48 0.60 0.65 0.30
49 0.75 0.70 0.30
50 0.84 0.85 0.40

Figure (6) indicates a noticeable comparison in the precision’s resulting averages that were shown in Table (12).
Eventually, we can see how the Research system shows better values in precision, and they even have higher rates
of efficiency than any other searching engines such as; Google and yahoo. In this research, we do not deny that
both of them support the process of searching in Arabic, but the results in the Research system are better than
theirs, especially while talking about the use of written slang queries.

Average Precision

s ) -
0 + ; . .
Proposed Google Yahoo

System

Figure 9. Comparison Results between the average precision values given by Research System, Google and
Yahoo Search Engine

6. Conclusion and Future Directions
6.1 Conclusion

This research concerns about Arabic information retrieval process (IR) through providing a new searching system
using Jordanian slang queries. By using the Research Arabic slang grammar (ASG), results show a high accuracy
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resulted in the retrieved documents while giving hand to the user’s query to do its retrieve classical ones.

In addition, Arabic classical documents recorded close rates in three stages of: precision, recalling, and f-measuring,
in both slang and classical. In addition, this is something can be easily justified because the Research conversion
process makes inversion from the slang concepts to the equivalent terms in classical.

Not only that, but also the slang document is mainly used in searching for both slang and classical queries. In
addition, the results also show that using the slang-based queries beat the use of classical ones, but for sure not the
opposite. Moreover, results also indicate that the use of slang-based queries is extremely more useful and better
than the use of classical ones specifically in the retrieving document process.

It is clearly seen that both queries are used for searching, and both kinds can be used to be entered as inputs. To
sum up, results show that using slang queries is better than using the classical one.

6.2 Future Direction
1.  Expanding the Research system will be done to combine it to other foreign languages.

2. Categorizing the field of searching will be used to make the process more precise; for instance: politics,
geography, etc.

.
“‘n

Find solution to changing letters in Jordanian slang like “@&" to
4.  Supporting the system by multimedia tools like adding pictures, videos, voices etc.

Helping people with disability in the process of searching through making it easier by allowing them to make
voice record especially for those who have sight impediments and handy cut, and it will be very useful since
spoken slang is better than writing.
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